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f 倒） T他 SHARED NEOANTIGENS 

堂（5ηAbstract: Disclo吋d herein in one 呻ect is a pharmaceu叫it
f三E pharmaceutically acceptable carrier, each neoant位igenic peptide comprising a tumor叩ecific neoepitope capable of binding to an 
,::::; HLA protein in a subject, each tumor叩ecific neoepitope comprising a tumor叩ecific mutation present in a tum仗， wherein (a) the 
0 co帥的ition comprises neoantigenic peptides comprising tumor叩ecific mutations present in at least l % of subj帥 in a population 
p司 of subjects suffering from cancer﹔你） the composition comprises neoantigenic peptides comprising tumor-specific neoepitopes 
~ which bind to HLA proteins present in at least 5% of subjects in the pop叫ation﹔ and (c) the composition comprises at least one 
~ neo叫igenic peptide 呻able of elic山祖 imr 吋ns

of subjects suffering 益·om c且ncer. . 
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SRARED NEOANTIGENS 

RELATED APPLICATIONS AND INCORPORA ］、ION BYREFI主~ENCE

[0001] This application claims priority and benefit of U.S. Provisional application serial 

number 62/179,877 filed May 20, 2015 and U.S. Provisional application serial number 

62/389,377 filed February 23 勻 2016 ‘

[0002] The foregoing applications、 and ail documents cited therein or during their 

prosecution (“appln cited docmnents’') and all documents cited or referenced in the appln cited 

documents, and all documents cited or referenced herein （叫herein cited documents"), and all 

documents cited or referenced in herein cited documents, together with any manufacturer’s 

instructions勻 descriptions, product specifications, and product sheets for any products mentioned 

herein or in any document incorporated by reference herein, are hereby incorporated herein by 

reference, and may be employed in the practice of the invention. More specifically, all 

referenced documents are incorporated by re自rence to the same extent as if each indiv社ual

document was specifically and individually indicated to be incorporated by reference. 

FIELD OF THE INVENTION 

[0003] The present invention relates to methods and compositions for treating neoplasias, 

e.g. tumors, particularly using at least one neoantigenic peptide which is suitable for treating a 

significant proportion of subjects in a population suffering from cancer. 

BACKGROUND OF THE INVENTION 

[0004] Approximately l .6 million Americans are diagnosed with neoplasia every year、 and

approximately 580,000 people in the United States are expected to die of the disease in 2013 

Over the past few decades there been significant improvements in the detection多 diagnos泊， and

treatment of neoplas泊， which have significantly increased the survival rate for many types of 

neopiasia勻 However’。。ly about 60~o of people diagnosed with neoplasia are still alive 5 years 

after the onset of treatmer哎， which makes neoplasia the second leading cause of death in the 

United States. 

[0005] Currently, there are a number of different existing cancer therapies, including ablation 

techniques (e.g., surgical procedures, cryogenic/heat treatment, ultrasound, radiofrequency, and 

radiation) and chemical techniques (e.g., pharmaceutical agents多 cytotoxi cl chemotherapeutic 
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agents, monoclonal antibodies, and various combinations thereat). Unfortunately, such therapies 

are 企equent!y associated with serious risk, toxic side effec紹， and extremely high costs, as well as 

uncertain efficacv. 

[0006] There is a growing interest in cancer therapies that seek to target cancerous celis with 

a patient’s own immune system (e.g., cancer vaccines) because such therapies may 

mitigate/eliminate some of the herein-described disadvantages. Cancer vaccines are typically 

composed of tumor antigens and immunostimulatory molecules 付g., cytokines or TLR ligands) 

that work together to induce antigen四spe（﹔：ific cytotoxic T cells that target and destroy tumor cells. 

Current cancer vaccines may contain shared tumor antigens多＂＼vhich are native proteins (i.e. --

proteins encoded by the DNA of all the normal cells in the individual) that are selectively 

expressed or over吋xpressed in tumors found in many individuals. While such shared tumor 

antigens are useful in identifying particular types of tumors, they are not ideal as immunogens 

for targeting a T-cell response to a particular tumor type because they are subject to the immune 

dampening effects of self-tolerance. Vaccines containing tumor-specific and patient-specific 

neoantigens can overcome some of the disadvantages of vaccines containing shared tumor 

antigens. However多 the use of patient-specific neoantigens requires sequencing of individual 

subject'’s genomes可 as well as the production of personalized cornpositions comprising a 

combination of neoantigens present in that individual subject. Accordingly多 there is still a need 

for improved methods and compositions for delivering cancer vaccines_ 

[0007] Citation or identification of any document in this application is not an admission that 

such document is available as prior art to the present invention. 

SL﹞孔1MARYOFTHE 仔~VENTION 

[0008] Preferred statements (features) and embodiments of this invention are set herein 

below. Each statements and embodiments of the invention so defined may be combined with any 

other statement and/or embodiments unless clearly indicated to the contra月1 In particular, any 

feature indicated as being preferrei;i or advantageous may be combined with any other feature or 

features or statements indicated as being preferred or advantageous. Hereto, the present invention 

is in particular captured by any one or any combination of one or more of the below statements 

and embodiments多 with any other statement and/or embodiments. 

2 
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[0009] It is an objective of the invention to provide methods and compositions for the 

treatment of a population of cancer patients by eliciting an immune response targeting the 

cancer. In one aspect, the present invention relates to a pharmaceutical composition comprising 

at least one neoantigenic peptide and a pharmaceutically acceptable carrier, each at ]east one 

neoantigenic peptide comprising a tumor-specific neoepitope capable of binding to an E宜~A

protein in a subject多 each tumor-specific neoepitope comprising a tumor可pecific mutation 

present in a tumor. The composition may include one neoantigenic p叩tide. In other 

embodiments, the composition rnay include more than l 00 neoantigenic peptides. Prefer址：lly, the 

composition includes about 20 neoantigenic peptides. The at least one neoantigenic peptide may 

include a tumor間specific mutation. The mutation rnay be recmTent. Prefer前）］ y, the mutation is 

present in a large proportion of a population. 人 re cu汀ent mutation may be based on the mutation 

being present in a tumor in at least l % of subjects in a population of subjects suffering from 

cancer. The composition may inclm;le at least one neoantigenic peptide containing a tumor­

specific neoepitope which binds to an HLA protein present in at least 5% of subjects in the 

population of subjects suffering from cancer‘ Additional!句： the composition may contain at ]east 

one neoantigenic peptide capable of eliciting an immune response against a tumor present in at 

least 5%) of the subjects in the popul的on of subjects suffering from cancer. The ability to elicit 

an immune response refers to the ability of the immune system to present an antigen to a 

lymphocyte 也 In order for the immune system to present an antigen, the antigen needs to be 

presented by a subjects HLA proteins. In order to elicit an immune response against a tumor勻 the

tumor needs to contain the mutations leading to expression of the antigen. In order for the 

composition to provide a benefit to a population in need thereof, the population has to include 

subjects that express an HLA allele capable of binding the at least one neoantigenic peptide 

present in the composition and the population has to include subjects containing tumors 帆位h

mutations that lead to neoantigenic epitopes present in the neoantigenic peptides. 

[0010] The composition may be specific to a population of subjects suffering from cancer 

that share a characteristic. The population may have cancer or may have a specific cancer. The 

population may share a common set of E丑A subtypes. They may share HLA subtypes based on 

ethnicity. Not being bound by a theory the percentage of BL；主 types in a population can be 

predicted based on ethnicity without testing. Not being bound by a theory, different populations 

express different HLA types capable of binding different neoantigenic peptides. Therefore a 

3 
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composition can be formulated to provide a benefit to a large proportion of that population, 

whereas the composition "\vould not provide a benefit to another population. Not being bound by 

a theory, different cancers contain different mutations and thus compositions tailored to specific 

cancers can be used to provide a greater benefit to a population with one type of cancer as 

compared to a population that includes more than one type. In one embodiment, the population is 

suffering from adrenocortical carcinoma (ACC), bladder urothelial carcinoma (BLCA), breast 

invasive carcinoma (BRCA), cervical squamous cell carcinoma and endo切rvical

adenocarcinoma (CESC), colon adenocarcinoma (COAD), Chronic lymphocytic Leukaemia 

(CLL), colorectal cancer (CRC), Diffuse large B-cell lymphoma (DLBCL), glioblastoma 

multi;forme (GBM), head and neck squamous cell carcinoma (HNSC), kidney chromophobe 

(KICH), kidney renal clear ceil carcinoma (KIRC）情 kidne》r renal papillary cell carcinoma 

(KIRP), acute myeloid leukemia (LAJVIL), liver hepatocellular carcinoma (LlliC), lung 

adenocarcinoma (LtJAD）、﹞ung squamous cell carcinoma (LUSC), multiple myeloma (MM）勻

ovarian serous cystadenocarcinoma (OV), pancreatic adenocarcinoma (PAAD), prostate 

adenocan;:inoma (PRAD), rectmn adenocarcinorna (READ), skin cutaneous rnelanoma (SKCM), 

stomach adenocarcinoma (STAD), testicular germ cell tumors (TGCI、）， thyroid adenocarcinoma 

(THCA), uterine corpus endometrioid carcinoma (UCEC), or uterine carcinosarcoma (UCS). 
l 

唔
，
且

唱E
且

。
”

。
”v

i 
In one embodiment, the population of subjects is suffering from CLL; the at least one 

tumor-specific mutation comprises any combination of mutations in Table 8 with an exemplary 

disease of "CLL＇勻， and at least one of a set of six of the at least one tumor-specific mutation wili 

be found in l 7.49% of subjects in the CLL population也 The population of subjects may be 

suffering from BLCA勻 the at least one tumor-specific mutation comprises any combination of 

mutations in Table 8 with an exemplary disease of'BLCA行﹔ and at least one of a set of six of the 

at least one tumor四specific mutation will be found in 26.92~0 of subjects in the population. The 

population of subjects may be suffering from BRCA; the at least one tumor可pecific mutation 

cornprises any combination of nmtations in Table 8 \vi th an exemplary disease of''BRCA弋 and

at least one of a set of 18 of the at ]east one tumor-specific mutation will be found in 36.04% of 

subjects in the population. The population of subjects may be suffering from COAD; the at least 

one tumor-specific mutation comprises any combination of mutations in Table 8 with an 

exemplary disease of鬥COAD弋 and at least one of a set of three of the at least one tumor-specific 

mutation will be found in 27. 14月台 of subjects in the population. The population of subjects may 
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be suffering from GBM; the at least one tumor可p訊：ific mutation comprises any combination of 

mutations in Table 8 "\vith an exemplary disease of'GBM弋 and at least one of a set of 14 of the 

at least one tumor-specific mutation will be found in 34.36月b of subjects in the population. The 

population of subjects may be suffering from HNSC; the at least one tumor-specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of們HNSC'之 and at 

least one of a set of 10 of the at least one tumor-specific mutation will be found in 21.61 {:10 of 

subjects in the population. The population of subjects may be suffering from KIRC; the 剖 least

one tumor四specific mutation cornprises any combination of mutations in Table 8 with an 

exemplary disease ofγKIRC勻，； and at least one of a set of four of the at least one tumor-specific 

mutation will be found in 6%) of subj的ts in the population. The population of subjects may be 

suffering from LAML; the at least one tumor-specific mutation comprises a昀F co﹔：﹜ml吉ination of 

mutations in Table 8 丸N"it﹜1 an exemplary disease of們L~～fL步白、﹔ and at least one of a set of 11 of the 

at leas !; one tumor· pecific mutation will be found in 47.45叭》 of subjects in the population. The 

population of subjects may be suffering from LU必i the at least one tumor叩ecific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of''LUAD們i and 

at least one of a set of 11 of the at least one tumor-specific mutation will be found in 33 .42°、 of

subjects in the population. The population of subje(;:ts rnay be suffering i了。m LUSC; the at least 

one tumor-specific mutation comprises any combination of mutations in Table 8 with an 

exemplary disease of們LUSC'之 and at least one of a set of two of the at least one tumor可pecific

mutation wiil be fi }und in 7.87°10 of subjects in the population. The p1;}pulation of subjects may be 

suffering from OV; the at least one tumor-specific mutation comprises any combination of 

mutations in Table 8 with an exemplary disease of''OV＇九 and at least one of a set of ten of the at 

least one tumor-specific mutation will be found in 22. 78°、 of subjects in the population. The 

population of subjects may be suffering from READ; the at least one tumor間specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of'RE久D弋 and

at least one of a set of two of the at least one tmnor-specific mutation will be found in 20.51 % of 

subjects in the population. The population of subjects may be suffering from SKCM ; the at least 

one tumor可pecific mutation comprises any combination of mutations in Table 8 with an 

exempla門f disease of'SKCM”, and at least one of a set 64 of the at least one tumor-specific 

mutation will be found in 90.91 %i of subjects in the population. The population of subjects ma>y

be suff、ering from UCEC; the at ]east one tumor-specific mutation comprises any combination of 

戶
、J
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mutations in Table 8 with an exemplary disease of'UCI三C"; and at least one of a set of 30 of the 

at least one tumor-specific mutation 丸;vi!l be found in 67.74~'0 of subjects in the population. The 

population of subjects may be suffering from ACC; the at least one tumor-specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of'ACC弋 and at 

least one of a set of 161 of the at least one tumor-specific mutation will be found in 50% of 

subjec的 in the population. The population of subjects may be suffering from CESC; the at least 

one tumor-specific mutation comprises any combination of mutations in Table 8 with an 

exemplary disease of'CESC們i and at least one of a set of four of the at least one tumor間specific

mutation will be found in 23.71 % of subjects in the population. The population of subjects may 

be suffering from CRC; the at least one tumor四specific mutation comprises any combination of 

mutations in Table 8 with an exemplary disease of'CRC': and at least one of a set of 15 of the at 

least one tumor-specific mutation will be found in 56.65% of subjects in the population. The 

population of subjects may be suffering from DLBCL; the at least one tumor-specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of'DLBCL竹， and

at least one of a set of 2 of the at least one tumor-specific mutation will be found in 13 .79'% of 

subjects in the population. The population of subjects may be su缸ering from KICH; the 剖 least

one tumor四specific mutation cornprises any combination of mutations in Table 8 with an 

exemplary disease of'KICH"; and at least one of a set of 24 of the at least one tumor-specific 

mutation will be found in 到% of subjects in the population. The population of subjects may be 

suffering t于om KIRP; the at least one tumor-specific mutation comprises any combination of 

mutations in Table 8 with an exemplary disease of'KIRP”, and at least one of、 a set of、 nine οf the 

at leas1; one tumor-

population of subjects may be suffering from LIHC ：多 the at least one tumor-specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of"UHC們i and at 

least 。ne of a set of 2 of the at least one tumor圍speci位c mutation will be found in 6.57% of 

subjects in the population. The population of subjects may be suffering from MM; the at least 

one tumor-specific mutation comprises any combination of mutations in Table 8 with an 

exemplary disease of＇孔1M們﹔ and at least one of a set of 6 of the at least one tumor-specific 

mutation will be found in 23.9% of subjects in the population. The population of subjects may be 

suffering from PRAD：多 the at least one tumor-specific mutation comp1ises any combination of 

mutations in Table 8 with an exempla叮1 disease of'PRAD"; and at least one of a set of 24 of the 

6 
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at least one tumor四specific mutation 札位i be found in 39.85~0 of subje (;:ts in the population. The 

population of subjects may be suffering from STAD; the at least one tumor-specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of'STAD"; and at 

least one of a set of l 50 of the at least one tumor-specific mutation will be found in 48.79% of 

subjects in the population. The population of subjects may be suffering from TGCT; the at least 

one tumor可pecific mutation comprises any combination of mutations in Table 8 with an 

exemplary disease of'TGCT們﹔ and at least one of a set of 14 of the at least one tumor-specific 

mutation will be found in 5161 月台 of subjects in the population. The population of subjects rnay 

be suffering from THCA; the at least one tumor-speci日c mutation comprises any combination of 

mutations in Table 8 with an exemplary disease of屯ιTHCA’步﹔ and at least; one of、 a set of fi~·e of >

the at least one tumor-specific mutatil一仇·ili be found in 69.88% of subjects in the population. 

The population of subjects may be suffering from UCS：、 the at least one tumor回specific mutation 

comprises any combination of mutations in Table 8 with an exemplary disease of'tJCS''; and at 

least one of a set of two of the at least one tumor-specific mutation will be found in 16.07%i of 

subjects in the population. The population of subje(;:ts may be suffering from P AAD; the at ]east 

one tumor-specific mutation comprises any combination of mutations in Table 8 with an 

exemplary disease of'PAAD"; and at least one of a set of 53 of the at least one tumor間specific

mutation "\vill be found in 到% of subjects in the popul叫ion. The population of subjects may also 

be suffering from a solid tumor. The solid tumor may be clear cell Renal Cell Carcinoma 

(ccRCC), melanoma, sarcoma, or a cancer of the bladder、 colon勻 brain多 breast, head and neck, 

endometrium多 lung, ova旬， pancreas or prostate 也 The population of subjects may be suffering 

from a liquid tumor. The liquid tumor may be Non-Hodgkin可 s lymphoma or leukemia. 

[0012] In another embodiment, the at least one tumor-specific mutation has an incidence of 

at least 500 patients a year in the population of subjects suffering from cancer, and \vherein the at 

least one mutation may be a mutation listed for the population in Table 9 倍 The at least one 

neoantigenic peptide may be at least one peptide listed in Table 9. 

[0013] In another embodiment、 the population suffering from cancer is being treated with a 

drug or therapy. The population suffering from cancer may }1a~·e been pre~·i{)l;isly treated with, i s 

currently being treated 1九，F

CI岫iz。tinib、 trastuzumab, vemurafenib多 R，位／’］＼／!EK or antiestrogen therapy. 

7 
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[0014] In another embodiment, the cornposition comprises at least one neoantigenic peptide 

capable of eliciting an immune response against a tumor present in at least Y%, lO~;Q、 20°旬， 30%多

40%, so~ti, 60%多 70%i’的%、 90%’ 95% or 99%i of subjects in a population of subjects suffering 

from cancer 

{0015] In another embodiment, at least 5°旬， 10角色、 20%, 30%, 40。旬， 50角色 60%, 70~已 800,旬，

90。旬， 95% or 99% of subjects in the population has at least one tumor-specific mutation present 

in the composition; and at least 5月力， rn月力， 20%, 30%、 40%, 500,.治、 60。仆l, 70彤的多 80%’ 90月台、 95% or 

99% of subjects in the population has at least one HLA protein which binds to a tumor可pecific

neoepitope present in the composition. 

[0016] In one embodiment‘ the tumor回specific mutations cornprise splice叫ariant mutations, 

point mutations, and/or frameshift mutations. In another embodiment, the tumor-specific 

mutations comprise dmg resistance mutations. In one embodiment, the neoantigenic peptides 

include not only the resulting mutated neoantigen protein sequence, but a long peptide region 

surrounding and including the mutation and includes all conti St-JOUS segments within it (see 

Tables 1-4). In one embodiment, the tumor-specific mu協tions are present in one or more genes 

encoding a protein selected from the group consisting of Programmed Death-Ligand 1 (PD-Ll ）多

androgen receptor (AR), Bruton ’s Tyrosine Kinase (BTK), Epidermal Growth Factor Re (;:eptor 

(EGFR), BCR圍人1泣， c-kit多 P眼﹔3CA, HER2, HvIL牛ALK, KRA.S、 ALK,ROS i 多 i\K.T i 多 BRAF; 
MEK 1, 1\-1EK2、 NRAS、 RACl, and ESRl. In one embodiment, the tumor-specific mutations are 

present in one or more genes listed in any of the Tables presented herein. In one embodiment, the 

at least one tumor冒specific mutation is derived from alternative splicing of PD-Ll or AR. In one 

embodiment the at least one tumor-specific mutation is derived from splice variant sPD-L 1, AR­

Vl or /\.R-V7. In one embodime的， the i侃st one tumor-specific mutation is a drug resistance 

mutation selected from the group consisting of BTK/C481S, EGFR/T790M, BCR間Abl/T315I,

BCR-Abl!Y253H, BCR-Abl/E255K BCR-Abl厄255V c-kit/T67位， PIK3C1丸1E545K,

PIK3CA/E542K ‘ HER2/G776(YVMA), HER2店：545K‘ EML4-ALK/Gl269A勻 KRAS/G l 2V /D ‘ 

ALK/Ll l96M 、 ALK/G1202民 ALK/Sl206Y, ALK/l 151T(ins）、 ALK/Fl 174(:; ROS l/G2032R, 

AKT1!El7瓦， BRAF/V600E, NIEKliQ5仰， MEKl尼203K, :NIEK1/Cl21 S多 MEK1/V60E,

MEK1/G128V, MEK1/V1541, N位~K1 /P124S勻 MEK1/Pl24L, NRAS/Q61K/L/R, NRAS/T58I, 

MEK2/Cl2雪 S, R..AC1/P29S, ESR1/S463P, ARJV534E, AR1P535H, ARIL536Q、 ARiL536R,

AR!Y537C, AR/Y537S可 AR/Y537N, AR疋）538G and AR/F876L. In one embodiment可 the drug 
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resistance mutation is induced by treatment \vith ibrntinib, erlotinib, imatinib, gefitinib, 

crizotin泊， trastuzumab, vemurafenib, R.AF/MEK or antiestrogen therapy. In another 

embodiment多 a subject has a drug resistance mutation before treatment. 

[0017] In another embodiment, the composition comprises at least 2, 3, 4、 5勻 6, 7, 8, 9、 10,

11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 neoantigenic peptides. The composition may include 15 to 

20 neoantigenic peptides. The composition may include greater than l 00多 200多 or 300 

neoantigenic peptides. Each neoantigenic peptide may be from about 5 to about 50 amino acids 

in length. 

[0018] In another embodiment, the pharmaceutical composition is an immunogenic or 

vaccme composition. The phamrnceutical composition may further comprise an 

immunomoduiator or adjuvant. The immunodulator or adjuvant may be selected from the group 

consisting of poly-ICLC, 1018 ISS, aluminum salts, Amplivax、 AS15, BCG、 CP-870多893 多

CpG7909‘ CyaA, cyclic di-nucleotides such as STING, dSLIM, GM-CS ！立， IC30, IC3L 

Imiquimod 多 ImuFact Il\1P321, IS Patch, ISS, ISCOMATRIX、 Juvlmmune、 LipoVac, MF多9,

monophosphmyllipid A勻 Montanide IMS 1312, Montanide ISA 206,]Vl[ontanide ISA 50\ 

Montanide ISA圍51, OK-432、 OM-174, Ol'vl-197-l'vlP-EC, ONTAK, PepTel®多 vector system, 

PLGA microparticles勻 resiquimod, SRL 172守 Virosornes and other Virus-like particles, YF間 17D勻

VEGF trap, R848, beta圍glucan, Pam3Cys, and Aquila's QS21 stimulon. 

{0019] In another embodiment, the pharmaceutical composition comprises one or more 

neoantigenic peptides as defined in Tabie 1, 2勻 3 or 4. 

[0020] In one embodiment, each tumor回specific neoepitope binds to HLA-A，因B or C or to 

HLADRB, HLADBM XXXXX with a KD of less than 500 nM. 

[0021] In another aspect, the present invention relates to a method of treating or preventing a 

tumor in a subje(;:t in need thereof by administering to the subject any pharmaceutical 

composition as described herein. 

[0022] In one embodiment, a method of treating or preventing a tumor in a patient in need 

thereof is provided, comprising administering to a patient a composition comprising at least one 

neoantigenic peptide and a pham1aceutically acceptable cani缸， each at least one neoantigenic 

peptide comprising a tumor-specific neoepitope capable of binding to an HLA protein in a 

subject, each tumor-specific neoepitope comprising a tumor-specific mutation present in a tumor多

wherein the composition comprises at least one neoantigenic peptide comprising a tumor-

9 
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specific nmtation present in a tumor in at least l ~o of subjects in a population of subjects 

suffering 丘。m cancer; the composition comprises at least one neoantigenic peptide comprising a 

tumor-specific neoepitope which binds to an HLA protein present in at least 5角色 of subjec的 in

the population of subjects suffering from cancer; and the composition comprises at ]east one 

neoantigenic peptide capable of eliciting an immune response against a tumor present in at least 

5% of the subjects in the population of subjects suffering from cancer. 

[0023] In one embodiment多 the population of subjects is suffering from adrenocortica! 

carcinoma (ACC), bladder urothelial carcinoma (BLCA), breast invasive carcinoma (BR.CA), 

cervical squamous cell carcinoma and endocervical adenocarcinoma (CESC), colon 

adenocarcinoma (COAD), Chronic lymphocytic Leukaemia (CLI扎 colorectal cancer (CRC), 

Diffuse large B-cel! lymphoma (DLBCL), g﹞ it一J

squamοus cell carcinoma (I王手＇SC）步 kidney C}1romophobe (KICH）、 kidney renal clear咱 cell 

carcinoma 0豆n已C), kidney renal papillary cell carcinoma (KIRP), acute mye!oid leukemia 

(L1也1iL), liver hepatocellular carcinoma (LIHC), lung adenocarcinoma (LUAD), lung squamous 

cell can;:inoma (LUSC), nmltiple myeloma (MI<.1), ovarian serous cystadenocarcinoma (OV), 

pancreatic adenocarcinoma (PA，久D), prostate adenocarcinoma (PRAD), rectum adenocarcinoma 

(READ), skin cutaneous melanoma (SKC:M), stomach adenocarcinoma (STAD), testicular genn 

cell tumors (TGCT）、 thyroid adenocarcinoma (THCA), uterine corpus endometrioid carcinoma 

(UCEC), or uterine carcinosarcoma (UCS). In one embodiment, the population of subjects is 

suffering from a solid tumor. The soiid tumor may be clear cell Renai {:: ell Carcinoma ( ccRCC), 

melanoma sarcoma’。r a cancer of the bladder, colon, brain、 breast head and neck 

endometrium 、 lung, ova月九 pancreas or prostate. In one emb。diment, the population of subjects is 

sufiering from a liquid tumor. The liquid tumor may be Non-Hodgkin、 s lymphoma or leukemia. 

[0024] In one ernbodirnent, the population suffering from cancer was treated with, is being 

treated with，。r is selected to treated with ibrutinib, erlotin詣， imatin泊， gefitinib, crizotinib多

trastuzurnab, vemurafenib守 RAF/1v1EK or antiestrogen therapy. 

[0025] In one embodiment、 the at least one neoantigenic peptide is capable of eliciting an 

immune response against a tumor present in at least 5角色、 10°旬， 20%, 30~丸 400,旬， 50%, 60%、 700,旬，

80。旬， 90＇~旬， 95% or 99、b of subjects in the population of subjects suffering from cancer. In one 

embodiment, at least 5°旬， 10°旬， 20% 30%, 40%多多0%, 60。旬， 70~勾， 80角色 90% 95% or 99% of 

subjects in the population has at least one tumor-specific mutation present in the composition 

AV ---
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and, at least 5%), l O~o, 20%）‘ 30月台可 40%多 so~o, 60%, 10月台勻 80。旬， 90。o, 95% or 99% of subjects in 

the population has at least one HLA protein which binds to a tumor可pecific neoepitope present 

in the composition. 

[0026] In another embodiment, the tumor-specific mutations comprise splice-variant 

mutations, point mutations, and1他r frameshift mutations. The tumor回specific mutations may be 

drug resistance mutations. The tumor-specific mutations may be present in one or more genes 

encoding a protein selected from the group consisting of Programmed Death-Ligand 1 (PD-Ll ), 

androgen receptor (AR), Bruton's Tyrosine Kinase (BTK), Epidermal Growth Factor Receptor 

(EGFR), BCR-Abl, c-kit, PlK.3位， HER2, HvIL4因此位 KRA.S、 A凹， ROSI, AK.T i 多 BR妞，

MEKl, MEK2勻 NRAS, RAC1, and ESRL The tumor四specific nmtations may be present in one 

or more genes listed in any of the Tables. The at least one tumor-specific mutation may be 

derived from alternative splicing of PD-Ll or AR. The at least one tumor-specific mutation m句y

be derived from splice variant sPD-U, AR-Vl or AR-V7. 

阱。27] In one embodiment, the at least one tumor-specific mutation is a drug resistance 

mutation selected from the group consisting of BTK/C481S, EGFR/T790M, BCR間Abl/T315I,

BCR-Abl!Y253H, BCR-Abl/E255K、 BCR-Abl/E255V, c-kit/T67位， PIK3CA/E545位

PIK3CA/E542K, HER2/G776(YVMA), HER2/E545K, EML4-ALK/Gl269A勻 KRAS/G l 2V /D守

ALK/L 1196l'v1、 ALK/G1202R, ALK/S1206Y, ALK/1151T(ins）、 ALK/Fl 174C, ROSI/G2032R, 

AKT1!El7瓦， BRAF/V600E, NIEKliQ5仰， MEKl尼203K, wIEKl/C泣的多 MEK1/V60E,

於1EK1/G128V, MEK1/V1541, N位~K1 /P124S勻 MEK1/Pl24L, NRAS/Q61K/L/R, NRAS/T58I, 

MEK2/Cl2雪 S, RAC 1/P29S, ESR1/S463P, AR1V534E, ARi司干仿古H, ARi司千多36Q、 A瓦生536R、

AR/Y537C, AR/Y537S, AI丸，可r537叭 AR／﹝）538G and AR/F876L. The drug resistance mutation 

may be induced by treatment with ibrutinib, erlotin油， imatin油， gefitinib, crizotinib, trastuzumab, 

vemurafonil入 RAF&1EK or an ti estrogen therapy 

[0028] In another embodiment, the composition comprises at least 2, 3, 4多 5, 6、 7, 8, 9多 10多

l l 守 12, 13, 14, 15, 16, 17, 18, 19 or 20 neoantigenic peptides. In a prefeITed ernbodirnent, the 

composition comprises 15 to 20 neoantigenic peptides. 

阱。29] In another embodiment, each neoantigenic peptide is from about 5 to about 50 amino 

acids in length. 

[0030] In another embodime氓、 the composition is an immunogenic or vaccine composition. 

For instance, the immunogenic or vaccine composition may comprise an immunomodulator or 
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adjuvant. The immunodulator or adjuvant may be selected from the group consisting of poly間

ICLC, 1018 ISS, aluminum sal紹， Ampliva文， AS15多 BCG, CP-870多 893 多 CpG7909多 CyaA多 cyclic

di叫iclec﹜tides such as STING, dSLil\;1, GM-C缸， IC狗， IC泣， Imiquimod, ImuFact Il\/IP3泣， IS

Patch多 ISS多 ISCOMA TRIX, Juvlmmune多 Lip。Vac’， MF59, monophosphoryllipid A, Montanide 

Il\;IS 1312, Montanide ISA 206, Montanide ISA 多OV, Montanide ISA－剖， OK-432、 OJ\ι174,

OM-197品1IP-EC, ONTAK, PepTel®, vector system, PLGA microparticles勻 resiquimod,

SRL 172, Virosomes and other Viru公·like particles, YF-l 7D多 VEGF trap，民848, beta-glucan, 

Pam3Cys, and Aquila's QS21 stirnulon. 

[0031] In one embodiment, the composition comprises one or more neoantigenic peptides as 

defined in Table l 之 3 or 4. 

[0032] In one ernbodimen ！﹔多 each tumor-specific neoepitope binds to HLA-A, -B or ···C or to 

HLWRB, HLADBM XXXXX with a K11 。fless than 500 nM. 

[0033] In another aspect, the present invention provides a method of prophylactic cancer 

treatment comprising selecting a cancer drug for a patient in need thereof; the drug selected from 

the group consisting of ibrntinib, erlotinib可 imatinit入 gefitinib, crizotinib, trastuzmnab, 

vemurafenit了，民1\F/MEK and antiestrogen therapy; and administering prophylactically to the 

subject, before drug resistant mutations can be detected, a pharmaceutical composition 

comprising neoantigenic peptides derived 丘。m drug resistant mutations associated with the 

selected cancer drug. 

[0034] The shared neoantigen immunogenic composition can be administered via 

subcompositions、 each containing a portion of the neoantigens, and sub-compositions can be 

administered to different places on the subject or patient; for instance, a composition comprising 

20 different neoantigens, can be administered in four (4) subcompositions, each containing 5 of 

the 20 different neoantigens, and the four ( 4) subcompositions can be administered so as to 

end ea丸＇or to deliver each sul可composition to a separate set of draining lymph nodes of the 

patient可 e.g., to each of the arms and legs (e.g., thigh or upper thigh or near buttocks or lower 

back on each side of the patient) so as to endeavor to deliver fewer neoantigens to each set of 

draining lymph nodes of the patient or subject and thereby limit competition between 

neoantigens. Of course, the number of locations and hence number of subcompositions can vary, 

e.g. 、 the skilled practitioner could consider administration at or near the spleen to have a fifth 

point of administration, and the skilled practitioner can vary the locations such that only one可 two

12 
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or three are used (e.g. 勻 each arm and a le岳， each of legs and one ann, each of the legs and no 

arms’。r only both arms). The shared neoantigen immunogenic composition administered 剖 the

aforementioned various inter～叫s can be different formulations多 and the subcompositions 

administered at different places on the subject or patient during a single administration can be 

different compositions. For instance, a first administration can be of a whole shared neoantigen 

immunogenic composition and a next or later administration can be of a vector 但皂， viral vector 

or plasmid) that has expression of antigen(s) in vivo. Likewise, in the administration of different 

subcompositions to different locations on the patient or subject, some of the subcompositions can 

comprise a whole antigen and some of the subcompositions can comprise a vector 付g., viral 

vector or plasmid) that has expression of antigen(s) in vivo. And some compositions and 

subcompositions can comprise both vector（吋（e.8、 virai vector or plasmid) that has I have 

expression of antigen（吋 in vivo and whole antigens. Some vectors 付.g., poxvirus) that have 

expression of antigen(s) in vivo can have an immunostimulatory or adjuvanting effect and hence 

compositions or subcompositions that contain such vectors can be self-adjuvanting. Also, by 

changing up the nature of how the antigens are presented to the immune system, the 

administrations can "prime們 and then 叫boost行 the immune system. And in this text多 when there 

is mention of a "vaccine們 it is intended that the invention comprehends imnmnogenic 

compositions、 and when there is mention of a patient or subject it is intended that such an 

individual is a patient or subj 訊：t in need of the herein disclosed treatments, administrations, 

compositio。丸 and generally the subject invention. 

[0035] Moreover, the invention applies to the use of any type of expression vector, such as a 

L甘al expression vector、 eg., p。xvims (e.益，。rthopoxvirns or avipoxvims such as vaccinia vims, 

including ;Modified Vaccinia Ankara or MVA多：MVA圍BN, NYVAC according to WO-A圍

92/15672句：fowlpox勻 e.g. 勻 TROVAX守 cana叮1pox可 e.g. 勻 ALVAC （＼九10-A-95/27780 and WO-A四

92/15672) pigeonp吭， S'vvinepox and the like）、 adenovirus, AAV多 herpesvirus多 and ientivirus; or a 

plasmid or DNA or nucleic acid molecule vector. Some vectors that are cytoplasmic, such as 

poxvirus vectors, may be advantageous. However adenm品·us, AA V and lentivirus can also be 

advantageous to use in the practice of the invention也

[0036] In a ready-for-use, especially reconstituted, shared nee}antigen irnrnunogenic 

composition, the vector, e.g., viral vector, is present in the quantities within the ambit of the 
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skilled person frorn this disclosure and the knowledge in the a付（such as in patent and scientific 

literature cited herein）由

[0037] ·whole antigen or vector、 C岳， recombinant live vaccines may exist in a freeze-dried 

form allowing their storage and are reconstituted immediately before use in a solvent or 

excipient, which can include an adjuvant as herein discussed 也

[0038] The subject of the invention is therefore also a vaccination or immunization set or kit 

comprising, packaged separately，合eeze-dried vaccine and a solution, advantageously including 

an adjuvant compound as herein discussed for the reconstitution of the freeze間dried vaccine. 

[0039] The subject of the invention is also a method of vaccination or immunization 

comprising or consisting essentially of or consisting of adrninisterinι 。g., by the parenteral, 

preferably subcutaneous, intramuscular or intradermal, route or by the mucosa[ route a vaccine 

or immunogenic composition in accordance with the im也ntion at the rate of one or more 

administrations. Optionally this method includes a preliminary step of reconstituting the freeze­

dried shared neoantigen immunogenic composition (e.g., if lyophilized whole antigen or vector) 

in a solution, advantageously also including an adjuvant. 

[0040] In one embodiment, the shared neoantigen immunogenic composition is administered 

at a dose of about 10 µg to 1 mg per 70 Kεindividual as to each neoantigenic peptide. In another 

embodiment, the shared neoantigen immunogenic composition is administered at an average 

weekly dose h沉吟1 of about 10 µg to 2000 µg per 70 kg individual as to each neoantigenic 

peptide. In another related embodiment, the administration is intravenous 勻 In one embodiment, 

the shared neoantigen 

subcutaneously. 

c n e ub o n m m composition is administered intravenously or 

[0041] In another embodiment、 the method further comprises （的 obtaining a sample of tumor 

tissue from each subject;(b) detecting one or more of the tumor-specific mutations in the 

sample; and (c) selecting a subject from the population of subjects for treatment with the at least 

one neoantigenic peptides if at least one of the tumor-specific mutations are detected in the 

sample from the subject. 

{0042] In another embodiment, the method fmiher comprises (a) determining E丑A allotypes 

present in each subject:、 and (b) selecting a subject f〕.l一J

with the at least one neoantigenic peptides if one or more I丑A all {)t>rpes present in the subject 
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binds to one or more of the tumor回specific neoepitopes present in the at ]east one neoantigenic 

peptides. 

[0043] Embodiments of the present invention relate to compositions and methods using 

shared neoantigens勻 which (unlike shared native (non-mutated) antigens derived from genes 

differentially expressed in tumors) have desirable properties such as not being subject to the 

immune-dampening effects of central tolerance and high tumor specificity. This is because the 

neoantigens are expressed only in tumor tissue, e.g. are generated by tumor-specific mutations or 

splicing defects. Such splice variants or mutations may generate imrnunogenic epitopes across a 

variety of HLA allei肘， thus covering a significant proportion of the population. Moreover, 

because these mutations may be present in a significant proportion of subjects suffering from 

cancer, the compositions described herein do not require sequencing of whole genomes of 

subjects and may be used as an "off-the-shelf、 product to treat multiple subjects. For instance、

the method may simply involve detecting in a turn。r sample from the subject one or more of the 

specific mutations present in the composition, and administering the composition to subjects in 

which at least one mutation is present This is in contrast to methods using patient-specific 

neoantigen mixtures多 which require whole genome or whole exome sequencing of each subject 

and the production of personalized treatment compositions. 

[0044] Other embodiments relate to a combination therapy wherein the methods of treatment 

using a shared neoantigen composition of the present invention are used in concert with a current 

drug regimen. The shared neoantigen composition may be administered prophylactically. In one 

embodiment多 a patient in need thereof is treated with chemotherapy and/or a targeted therapy in 

combination with a shared neoantigen immunogenic composition before a drug resistance 

mutation can be detected. The shared neoantigen immunogenic composition can be tailored to 

include neoantigen peptides specific to the resistance mutations associated 1.vith a chosen 

therapy. In another embodiment, the shared neoantigen composition is administered before the 

subject is treated with a chemotherapy and/or a targeted therapy凡的喜enerate an immune response 

to cells harboring a drug resistance mutation before such cells develop. The ai;lministering can 

be serially or sequentially or at substantially the same time or substantially simultaneously. For 

example, the administering of the shared neoantigen immunogenic composition and the 

administering of a cancer therapy can be at about the same time or substantially simultaneously. 

Alternatively可 the administering of the shared neoantigen immunogenic composition can be on 
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one time schedule，。§勻 1～＇eekly, bi\veekly, every three weeks, monthly, bimonthly, every quarter 

year (every three months), everγthird of a year (every four months）多 every 日奇，e months多 twice

yearly (every six months), every seven months、 every eight months, every nine months, eve可 ten

months、 every eleven months多 annually or the like, and the administering of the cancer therapy 

can be on a different schedule that is typical for the therapy such that the subject or patient has 

two different treatment schedules running concomitantly and the administering of the shared 

neoantigen immunogenic composition and the administering of the cancer therapy can be 

sequentially or serially ‘ In preferred embodiments the subj 訊：t may be treated with ibrutinib守

erlotinib, imatin詣， gefitinib多 crizotinib多 trastuzumab多 vemurafenib, RA __ F/MEK or antiestrogen 

therapy_ 

[0045] In another aspect the present invention provides a diagnostic method for early 

detection and tracking of cancer progression by detennining the presence of at least one 

neoantigenic peptide of the present invention in a patient sample_ The patient sample may be 

derived from blood, sputum, saliva, urine、 tumor tissue, lymphatic fluid、 semen or feces_ 

[0046] In one embodiment可 the diagnostic method is used before administering the shared 

neoantigen composition as described herein_ The diagnostic method may include comparing the 

amount of shared neoantigen mutations in a series of at ]east two samples taken during treatment 

with a cancer therapy and/or shared neoantigen composition_ Not being bound by a theo月九 an

increase or decrease in shared neoantigen mutations can be used to determine treatment efficacy_ 

[0047] In one embodiment多 the mutated genes can be detected using PCR based methods or 

sequencing. Reverse transc1iption PCR (RT-PCR) can be used to detect mutations in transcribed 

neoantigen genes. Additionally, any sequencing technique can be used to determine the presence 

of a mutation. In a preferred embodiment多 pyrosequencing is used. The present invention also 

provides for a kit that includes primers that are specific to sequences encompassing the 

neoantigen mutations. 

[0048] In another embodiment the mutated genes are detected by immunological detection 

methods勻 Antibodies specific to the shared neoantigen mutations can be used to detect the 

muations. The antibodies may be bound to an a汀ay. The array may include antibodies to detect 

more than one of the shared neoantigen mutations of the present invention. The antibodies can 

be confib:rured for use in an ELISA assay. Therefore, a composition or kit may be provided that 

includes antibodies specifically recognizing the shared neoantigens of the present invention. 
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[0049] In another aspect the present invention provides a method of treating or preventing a 

tumor in a population of subjects in need thereof, comprising administering to a subject an agent 

comprising an extracellular ligand-binding domain recognizing a tumor-specific neoepitope 

comprising a tumor-specific mutation having an incidence of at least l % of subjects in the 

population. The agent may be an antibody, antibody fragment多 antibody drug conjugate多 aptamer,

CAJ豆、 or T cell receptor. The antibody or antibody fragment may be humanized, fully 

humanized，。r chimeric. The antibody fragment may be a nanobody, Fab多 Fab', (Fab＇泣， Fv,

ScF九九 diabody可 triabody可 tetrabody, Bis間scFv勻 mini body守 Fab2, 。r Fab3 fragment. The tumor自

specific mutation may be a mutation listed for any population in Table 9. The tumor-specific 

mutation may be within a gene containing an extracellular domain. The tumor-specific mutation 

may be FGFR3 S249C多 E至~BB3 V104：此1, EGFR L858R, MUC4 H4205Q多 PDGFRA R483品，

TJVIEM52 23 ___ 26LLPL>L, or PODXL 28 30PSP>P. The tumor-specific mutation may be within 

the extracellular domain. The tumor可pecific mutation comprises FGFR3 S249C or ERBB3 

V104M. Not being bound by a theory, the presence of a neoepitope in a protein with an 

extracellular domain allows the neoepitope to be presented on the surface of a cell. Not being 

bound by a th叩門多 the presence of a neoepitope in the extracellular domain allows the 

neoepitope to be presented on the surface of a cell. 

[0050] The invention is fu叮her described by the following numbered paragraphs: 

l. An isolated neoantigenic peptide comprising a tumor-specific neoepitope defined 

in Tables 1-9, wherein the isolated neoantigenic peptide is not a native polypeptide. 

2. An isolated neoantigenic peptide l 00 amino acids or less in length which 

comprises a tumor-specific neoepitope defined in Tables 1-9. 

3. The isolated neoantigenic peptide of paragraph l or 2, which is between about 5 

to about 50 amino acids in length. 

4. The isolated neoantigenic peptide of any of paragraphs 1-3 、 which is between 

about 15 to about 35 amino acids in length. 

5. The isolated neoantigenic peptide of paragraph 4, which is about 15 amino acids 

or less in length. 

6. The isolated neoantigenic peptide of paragraph 5, which is between about 8 and 

about 11 amino acids in length. 
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7. The isolated neoantigenic peptide of paragraph 6‘ which is 9 or 10 amino acids in 

length. 

8. The isolated neoantigenic peptide of any of paragraphs 卜7, which binds major 

histocompatibility complex (MHC) class I. 

9. The isolated neoantigenic peptide of paragraph 8多 which binds :NIHC class I with a 

binding affinity of less than about 500 nl叫，

10. The isolated neoantigenic peptide of any of paragraphs l 圍3 多 which is about 30 

amino acids or less in length. 

11. The isolated neoantigenic peptide of paragraph 10, which is between about 6 and 

about 25 amino acids in length. 

12. The isolated neoantigenic peptide of paragraph 11, which is between about 15 and 

about 24 amino acids in length. 

13. The isolated neoantigenic peptide of paragraph 11, which is between about 9 and 

about 15 amino acids in length. 

14. The isolated neoantigenic peptide of any of paragraphs 1 刁 and 1 O仆 3, which 

binds MHC class II. 

15. The isolated neoantigenic peptide of paragraph 14, wfoch binds l\!ffIC class II 

with a binding af日nity of less than about 1000 nM. 

16. The isolated neoantigenic peptide of any of paragraphs 1-15, further comprising 

flanking amino acids. 

17. The isolated neoantigenic peptide of paragraph 16, wherein the flanking amino 

acids are not native flanking amino acids. 

18. The isolated neoantigenic peptide of any of paragraphs l 圍 17, which is linked to at 

least a second neoantigenic peptide. 

19. The isolated neoantigenic peptide of paragraph 18, wherein peptides are linked 

using a poly-glycine or poly-serine linker. 

20. The isolated neoantigenic peptide of paragraph 18 or 19, wherein the second 

neoantigenic peptide binds MHC class I or class II with a binding affinity of less than about 1000 

nl叫，
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21. The isolated neoantigenic peptide of paragraph 2。可 wherein the se (;:ond 

neoantigenic peptide binds MHC class I or class n with a binding affinity of less than about 500 

nM. 

22. The isolated neoantigenic peptide of paragraph 20 or 21, wherein both of the 

neoepitopes bind to human leukocyte antigen (HLA) -A, -B, -C多團DP, -DQ，。r -DR 

23. The isolated nee}antigenic peptide of any of paragraphs 20-22, wherein the 

isolated neoantigenic peptide and the second neoantigenic peptide binds a class I HLA or the 

isolated neoantigenic peptide and the second neoantigenic peptide binds a class II HLA. 

24. The isolated neoantigenic peptide of any of paragraphs 20-22、 wherein the 

isolated neoantigenic peptide binds a class II HLA and the second neoantigenic peptide binds a 

class I HLA or the isolated neoantigenic peptide binds a class I HLA and the second 

neoantigenic peptide binds a class II E立A

25. The isolated neoantigenic peptide of any of paragraphs 1-24, further comprising 

modifications which increase in vivo half-life, cellular targeting、 antigen uptake, antigen 

processing守 MHC affini吟， MHC stability，。r antigen presentation ‘ 

26. The isolated neoantigenic peptide of paragraph 25多＂＼vherein the modification is 

conjugation to a canier protein, conjugation to a ligand勻 conjugation to an antibody, PEGylation勻

polysialylation HESylation, recombinant PEG mimetics, Fe fusion, albumin fusion、 nanoparticle

attachment, nanopaiiiculate encapsulation, cholesterol fusion, iron fusion多 acylation, amidation, 

giycosylation勻 side chain oxidation, phosphorylation, biotinylation、 the addition of a surface 

active material the addition of amino acid mimetics orthe addition of unnatural amino acids. 

27. The isolated neoantigenic peptide of paragraph 25 勻 wher討n the cel is that are 

targeted are antigen presenting cells. 

28. The isolated neoantigenic peptide of paragraph 27, wherein the antigen presenting 

cells are dendritic cells. 

29. The isolated neoantigenic peptide of paragraph 29可 wherein the dendritic cells are 

targeted using the CD141, DEC205, or XCR1 marker 

30. A pharmaceutical composition comp1ising at least one neoantigenic peptide and a 

pharmaceutically acceptable carrier, each at least one neoantigenic peptide comprising a tumor­

specific neoepitope capable of binding to an HLA protein in a subject, each tumor吟pecific

neoepitope cornprising a turnor-specific mutation present in a tumor, wherein. 
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(a) the composition comprises at least one neoantigenic peptide comprising a 

tumor可pecific mutation present in a tumor in at least 1 %; of subjects in a population of subjects 

suffering from cancer; ]’

(b) the composition comprises at least one neoantigenic peptide comprising a 

tumor冒specific neoepitope which binds to an HLA protein present in at least 多% of subjects in 

the population of subjects suffering from cancer; or 

(c) the composition comprises at least one neoantigenic peptide capable of 

eliciting an irnmune response against a tumor present in at least 們b of the subjects in the 

population of subjects suffering 丘。m cancer. 

31. The pharmaceutical composition of paragraph 30, wherein the population of 

subjects is suffering from adrenocortical carcinoma (ACC), bladder urothelia! carcinoma 

(BLCA), breast invasive carcinoma (BRCA), cervical squamous cell carcinoma and endocervical 

adenocarcinoma (CESC), colon ai;lenocarcinoma (COAD), Chronic lymphocytic Leukaemia 

(CLL), colorectal cancer (CRC), Diffuse large B-cell lymphoma (DLBCL), glioblastoma 

multi;forme (GBM), head and neck squamous cell carcinoma (HNSC), kidney chrornophobe 

(KICH), kidney renal clear cell carcinoma (KIRC), kidney renai papillary cell carcinoma 

(KIRP), acute rnyeloid leukemia (LAML), liver hepatocellular carcinorna (LIHC), lung 

adenocarcinoma (LUAD), lung squamous cell carcinoma (LUSC), multiple myeloma (MM), 

ovarian serous cystadenocarcinoma (OV), pancreatic adenocarcinoma (PAAD), prostate 

ad.enc}carcinoma (PRAD), rectum ad.enc}carcinoma (READ), skin cutaneous melanoma (SKCM), 

stomach adenocarcinoma (STAD), testicular germ cell tumors (TGCT), thyroid adenocarcinoma 

(1、E

32. The pharmaceutical composition of paragraph 30 or 31 多 wherein the population 

suffering from cancer was treated with, is being treated with守。r is selected to be treated with a 

cancer therapeutic, optionally ibrutinib, er!otinib多 imatinib, gefitin油， crizotinib, trastuzum泊，

~'enmrafenib, RAFiMEK inhibitor or antiestrogen therapy .. 

33. The pharmaceutical composition of any of paragraphs 30-33, wherein the tumor-

specific mutations comprise splice-variant mutati。ns、 point mutations、 and/or frameshift 

mutations. 

34. The phamrnceutical composition of any of paragraphs 狗血泊、 wherein the at least 

one neoantigenic peptide comprises at least one neoantigenic peptide derived from a long peptide 
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region flanking and including the tumor specific mutation ‘ and wherein all contiguous segments 

within the long peptide are included. 

35. The pharmaceutical composition of any of paragraphs 30-34, wherein the tumor-

specific mu阻tions are present in one or more genes listed in Tables 1-9. 

36. The pharmaceutical composition of any of paragraphs 30-35, wherein the 

composition comprises at least one neoantigenic peptide as defined in any of Tables 1-9. 

37. The phaηnaceutical composition of any of paragraphs 30-36, wherein the tumor-

specific mutations are present in one or rnore genes encoding a protein selected from the group 

consisting of Programmed Death-Ligand 1 (PD圍LI)多 androgen receptor (AR）、 Bruton' s Tyrosine 

Kinase (BTK), Epidermal Growth Factor Receptor (EGFR), BCR-Abl可 c去泣， PIK3CA勻 HER2,

EML4-ALK, KRAS, ALK, ROS1. AKT1, BRAF, MEKl, MEK2, NRAS, RACl, and ESR1. 

38. The pham1aceutical composition of paragraph 37, wherein at least one tumor-

specific mutation is derived from alternative splicing of PD-Ll or Al之．

39. The pharmaceutical composition of paragraph 38, wherein at least one tumor圍

specific mutation is derived from splice variant sPD-Ll, AR四Vl or AR-V7. 

40. The phaηnaceutical composition of any of paragraphs 30-39, wherein the tumor-

specific mutations comprise dmg resistance nmtations. 

41. The pharmaceutical composition of paragraph 40、 wherein at least one tumor圍

specific mutation is a drug resistance mutation selected from the group consisting of 

BTKiC48 l S, EGFR/I、790此1, BCR-Abi/T3151, BCR-AbliY253日， BCR-Abl/E255K勻 BCR­

Abl尼255V, c-kit/T670I, PIK3CA/E545瓦 PIK3C丸，主542玄， HER2/G776(Y九「M蚓、

HER2/E545K勻 E：其HA-ALK/Gl269A, KRAS/Gl2V’，！｝），人 LK/L l l 96M, ALKiG l 202R, 

ALK/S1206Y，人LK/115!T(ins), ALK/F1174C, ROS1/G20321支， AKT1/E17位 BRAF/V600E,

MEK1/Q56P,]\![EK1iE203K, MEKliC121S, MEKliV60E勻 MEK1/G128V, I\1EK1iV154I, 

MEK1!Pl24S, MEK1!Pl24L, NRAS/Q61K/L/R多 NRAS/T58l, rvIEK2/C125S多 RAC1/P29S,

ESR1/S463P, AR/V534E, AR/P535H, AR/L536Q, AR/L536R可 AR!’在T537C, AR/Y537S勻

AR/Y537N. AR/D538G and AR/F876L. 

42. The pharmaceutical composition of any of paragraphs 30-41, wherein the at least 

one tumor-specific mutation has an incidence of at least 50。 patients a year in the population of 

subjects suffering from cancer、 and wherein the at least one mutation comprises a mutation listed 

for the population in Table 9. 
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43. The pharmaceutical composition of paragraph 42, wherein the at least one 

neoantigenic peptide comprises at least one peptide listed in Table 9. 

44. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

（的 the population of subjects is suffering 自·om CLL; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of SF3B 1 :p.K70。巨， MYD88:p.L273P,

NOTCHl:p.P2514fs, 1九BCAI 1P:p.E901D, 1九HNAK:p.D3823E, ZNF814:p.E348D, 

AHN AK ;p.Vl220I, AHNAK:p.Hl203N, ANKRD30A﹔p.A232V守 APOOL﹔p.I138L,

EGR2:p.H397N, rvIKl67:p.H22!3D, NRAS:p.Q6H足， PLIN4:p.M691V多 XPOl:p.E571 瓦，

ZCRB 1 :p.L76F, ZNF700:p.N652H, ZNF700:p.Q654R, ZNF844:p.D458H, AHNAK:p.A4046V, 

ANKRD36:p.P337！之、 C1orfl70 ﹔p .T203l, CAST:p.D639E：‘五GR2:p.E369K, GPR123:p.L630P, 

IKZF3:p.Ll62R, MUC4:p.P4224R, OR9Ql:p.M34L, PKD2:p.Y486F, PRA1VIEFl l:p.Rl04Q、

SYNJl:p.I681F, TP53 ;p .R248Q多 TP53:p.1之248＼克／多 TRPV2:p.L627del, ZNF254:p.S498A, 

ZNF732:p.A459T, ZNF749:p.E530Q, ZNF845:p.M423I, ABCAl 1P:p.G900E, ACRC:p.E243D, 

ACRC ;p.A244V, ACSL3:p.Tl88S守 ADAMTS2 ﹔p.D948N, AGAP6:p.Sl27I, 

AHNAK:p.A2114G, AN←KRD36:p.Dl014Y多 ARID3A:p.G550缸， ARID4A:p.Dl 154E, 

ATP2B4:p.R183H, ATRNU :p.Ll244F勻 BNCl:p.Y937N守 BRAF:p.K601N, BTLA﹔p.Q86K勻

Cl4orfl 77:p.G90V多 C2orf44:p.N456K、 C3orfl5:p.R552Q, CACNA2Dl :p.Y376N, 

CALDl:p.E340瓦， CCDC15:p.P488H、 CCDC79:p.N440T, CCNB3 :p.A932T多 CD109:p.L470Q’

CD209:p.Q l 89L, CKAP2:p. *684K, CMA 1 :p.I81K, C~ν1IP:p.A230T, CNTNAP4:pJ12F, 

CRYJVI:p. 中31 雪K, DICERl :p.El 705K多 DPCR1:p.L716P, EIF3A:p.Ml093L, EIF4G3:p.R8H、

ETFD曰：了， I281F, EWSR1:p.Y656C, F5:p.Ll332P, F5:p.Ll253F, FA孔·150A:p.H317K

FBXL13:p.Sl02R, FBXW7:p.R465H多 FHLl :p.D184E、 FILIPI :p.I522K、 FRG1B:p.Q39K,

GNB l :p.I80T, GPRl lO:p.R443G, GPR98 ﹔p.Y6152F守 HDGFLl :p.188_J89insA, 

IGF2BP2:p.Tl 86S，且1R2:p.L364鼠， KL九Al 109:p.L4680P, KRAS:p.Gl3D, KRI、AP19-

l:p.G61S, Fν1AF:p.G53品， MAGECl:p.L609日勻 :MAP2Kl:p.K57N, MED12 ﹔p.L36R勻

MED12:p.G44S多 METAP2:p.Y137N，於1ETTL9:p.Y57F勻 MGP:p.V15L、 MKl67 ﹔p.R2222K勻

MUC16:p.T 1100咒， MUC4:p.S3941N多 J\;fUC4:p.S3941G, MUC4:p.V3091L, 1vfUC4:p.S2951 Y, 

MUC4:p.A2841S，民11UC4:p.S2760A, MUC4:p.T2335M, MUC4:p.Tl627l•立了vHJC4:p.Tl 547S, 

MUC4:p.Hl 133Q, MYD88:p.M240T, N"'EDD4L:p.Pl94del, :N'EFH:p.S704T, NRG4:p.G2lfs、

OR2A25:p.Sl05C可 OR4Cl6:p.Y63F守 OR4N4:p.Ll幼兒守 PABPC 1 :p.K254此， PIWILl :p.P372fs勻
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PLCD3 :p.E499fs, PLEKHB l ;p Sl46P勻 PPJIA:p.S382民， PRDM4:p.*802K勻 PRG4:p.N675H,

PRKABl:p.Pl04H, R3HDJ'v12:p.S592G、 R3HDM2:p.S588N, R3HDrvI2:p.R206＼頁L

RPS2:p.R200G, RPTN:p.G364S、 SF3B 1 :p.K666五、 SF3B 1 :p.N626Y, SF3B 1 :p.Y623C, 

SIX3:p.I27L, SLC39A7:p.L456fa, SLC6A9:p.1之94K, TFG:p.A382V, TGOLN2:p.K83R, 

TGOLN2:p.T80S, TLR2:p.D327V, TN司主S2:p.T619峙， TP曰：p.R273H, TP53:p.C242F, 

TP53:p.R175H, T＼九； ISTNB:p.H306Q多 UBXN7:p.A276V, WDR78:p.Nl lOK勻 XII支P2:p.V30。8E,

ZNF382:p.H186。’ ZNF578:p.R306日， ZNF578:p.G3 l l S多 ZNF578:p.H3341丸， ZNF700:p.S649C,

ZNF705A:p.D298N, ZNF836:p.K608Q, and ZNF836 ;p.1571 N; and 

45. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn BLCA; and 

(b) the at leas1; one tumor· pecific mutation comprises an>r combination of 

mu ta ti {)IlS selected from the group c ＜﹜nsistingοf PIK3CA:p.E545K, FGFR3:p.S249C、

TP53:p.R248Q勻 PlK3CA:p.E542K, RXRA:p.S427F, ZNF814:p.D404E, FBX＼月V7:p.R505G,

NOTCH2:p.P6品， TP53:p.E285K, ANKRD30A:p.A353P多 C3orf70:p.S6L, EFCAB6:p.R379K, 

ERCC2:pιN238S, FAM47C:p.Q225且 FOXQl :p.S 135L, HLA-A:p.Q78R可：此1UC4:p.H420多Q,

OTUD4:p.T909I, SL久﹔MFl:p.S277品， SPRED3 :p.S l28del多 TMC02:p.Sl 5品， TP53 :p.R280T, 

TP53 ;p.E271 玄， TP53 :p.Al 59V, ZNF706:p. I8﹞＼1 勻 ZNF706:p.R3P, ACACB:p.E2318Q勻

ACPP:p.E321K多 ACRC:p.A264V, ADAMTS2:p.23_24insL, AFF3:p.E919K, 

4位卦1AK:p.S41到1 4位卦.JAK:p.D2889H, AHNAK:p.V1940A, ALX4:p.R126Q, 

ANKRD12:p.E627K勻 ANKRD32 ﹔p .T999N, AR1DlA:p.S614L, ASXL2:p.117 118SS>S, 

ATP12A:p.R8多8C, ATP9A:p.R519Q, BCAS3:p.T214旦去 BPI:p.M255I, CACNG8:p.Vl46G、

CAMSAP1 :p.T466此， CDC27:p.秒1fs、 CDKNIA:p.E44鳥多 CEPl 92:p.S20581勻 CGB8:p.Tl8A勻

CHRNA3:p.L23del, CHST4:p.D352N, CLlPl:p.Sl018缸， COX6Al :p.S8L, CREBBP:p.Dl435H, 

CRJPAK;p.l\!f 48fs勻 CSPG5:p.Dl 19N, CULl ﹔p.E485玄， DLCl :p.S741T, DLL3:p.D318H, 

DOPEY2:p.E1196K多 ECMl:p.E266K, EEFIA2:p.Y418S多 EEF2K:p.E673K, EMILINl :p.R27G, 

ERBB2 ﹔p.S310F勻 ERBB3:p.﹞＼！19 日， ERBB3:p.Vl04L, ERBB3:p.D297Y, ERCC2:p.Y14C勻

FAM155A;p Q86del, FAM43日p .E272del, F ASTKD3 ﹔p.Q625巨， FBXW7:p.S546L叫

FGFR3:p.R248C, FGFR3:p.G380R、 FGFR.Ll :p.H479品， GBE1 :p.M587I, Gllv1AP1-

GIMAP5:p.S311C, GNA13:p.R200G, H1FOO:p.A214fs勻 HEATR7B2:p.El 109K, 

HIST1HlD:p.I81M, HRAS:p.Gl2D多 HRCT l :p.H92P、 正曰：p.E484K、 KCN直2:p.S6\V多

KIAA0907:p.Q446P, KIF23:p.E350K, KLF5:p.Sl 18L, KLl日，15:p.Dl85G, LAMA4:p.E639K可
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U:LRA1:p.H410Y, LILRBl :p.L479del, LLGL2:p.P955fa, LPINl ;p.S974L, LRRC16A:p.D227N, 

LRTM2:p.S 139L, LUilAPIL:p.55 56insGGG多 MAGECl :p.P553del, MCLI :p.El 71 del’ 

1VfNl :p.S472L, 瓦拉JC7:p.Al9 l V, MVP:p.E412K, NBPF10:p.E3455玄， :N'FE2L2:p.E79K、

NFE2I"2:p.H.34G勻 NOS1AP:p.Q306del, OR2T35:p.V319息， ORAN2:p.Ll50fs勻

PABPC3:p.K333fs多 PAX3:p.S197L, PBX2:p.E70K, PBXIPl:p.H729del, PCDPl:p.E537玄，

PEXl 勻p.B70起， PHLDA3:p.E82K, PLEKHl'v12:p.S459L勻 PLVAP:p.A321 V勻 POU之3B:p.L372J午，

POTEC:p.R477Q多 PPL:p.H326Y多 PPP1Rl5A:p.El 96K多 PRDM16:p.E271。’

PRIC285:p.El289Q, PRMT8:p.S31P守 PUF60:p.S396L, RAB 11FIP4:p.S5961 4可

RAD51C:p.D167N, RAD51C:p.Y224H多 RALGPS1:p.R381Q, RARS2:p.R6C, 

RBM26:p.P644A, RERE:p.Kl76N, RXRA:p.S427Y, SERPINA12:p.R2日G, SF3B 1 :p.E902玄，

SLC6A9:p.R243 ＼布， SLC9A5:p.L4471九 SPESP1 :p.F121L, SRPR;B :p.Gl4S, SYN2:p.A34del, 

SYTL2:p.I440M, TAB3:p.R211T, TAF1B:p.R292C, TAOK2:p.L98ldel, TAS1R3:p.E雪25K、

TAS2R9: p.E l 63Q、 TBC1Dl:p.S7l F勻 TBClD2B ﹔p.R920Q多 TFPI2:p.R222C, TM6SF1 :p.Sl5~V, 

TJ\;1EM13 l:p.K640fs, TMEM19:p.G331此， TP53 :p.R273C、 TP53:p.R248W, TP曰：p.R175H,

TP53:p.Kl32N, TRA此fl :p.E41Q, TSKS:pιE513K勻 TTN:p.C20935G, UBOX5:p.S417L, 

UGP2:p.D262H多 VGF:p.E433K多 XAB2:p.E782K, XYLB:p.S87F、 ZC3H4:p.E798K,

ZNF208:p.K852E, ZNF208:p.I647S, ZNF626:pιGl98E守 ZNF749:p.Q457E可 ZNF761 :p.H373R勻

ZNF799:p.T431丸， ZNF799:p.W41G、 ZNF799:p.E589G, ZNF844:p.P503R多 ZNF845:p.M423'1、9

ZNF845:p.T479r性， ZNF860:p.H464R, Z:N'F878:p.Sl81R, ZNF9l:p.R333H多 and

ZNF91 :p.H305R. 

46. The pharmaceutical composition of any of paragraphs 30-43, wherein: 

（的 the population of subjects is suffering from BRCA多 and

(b) the at least one tumor-specific mutation comprises any combination of 

frameshift nmtations selected from the group consisting of GA T A3 :p. L3 28fs勻 GATA3 :p.N334品，

GATA3:p.L344品， GATA3 :p.H400缸， GATA3:p.S408fs多 GATA﹔3:p.S430fs多 GATA3 :p.H434缸，

GATA3 ﹔p.H435fs守 and GATA3:p.S408此．

47. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

（的 the population of subjects is suffering from BRCA：多 and

(b) the at least one tumor吟pecific mutation comprises a昀r combination of 

mutations selected from the group consisting of PIK3CA:p.Hl047R多 PIK3CA:p.E545K,

PIK3CA:p.E542K可 AKTl:p.El7K守 TP53:p.R175H, PIK3CA:p.N345玄， PIK3CA:p.H1047L,
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SF3B1 :p.K700E, GA T A3 :p. S408fa, PIK3CA:p.E726K, TP53 ﹔p.Y220C勻 TP53:p.Hl93R,

PIK3CA:p.Q546良多 TP53 :p.R273C, TP53 :p.R248＼頁人 TP53 :p.R273 日， TP53:p.I195T, 

曹雪3:p.Hl79R、 FGFR2:p.N549瓦， N凹的：p.Elι眩， PIK3CA:p.C420R, PIK3CA:p.Eι的3K,

PU五3CA:p.Q546K, TP53:p.V216M勻 TP53:p.Cl76F勻 CDHl:p.E243K, ERBB2:p.L755S勻

KRAS:p也GI ﹔2V, PIK3CA:p.E545A, TBLlXRl :p.I141fs, TP曰：p.G266E, TP曰：p.R248Q,

TP53:p.Yl63C, TP53 勻： p.Cl41 Y, TP53:p.Gl08fs, ACPP:p.R43＼九r, AKT2:p.I289M, 

ARHGAP9:p.Rl37C, C9orfl 74:p.R136W, CDC42BPA:p.P675T, COL12人l:p.S395L,

CRISPLD1 :p.R222W, CT47Bl :p.234 ___ 243EKLTEEATEE＞巳 CYP1A2:p.V483M,

DAB2IP:p.El61K, DGKB:p.Sl3L, DMD:p.Kl 772N、 DPEPl :p.Vl lL, ERBB2:p.S310F, 

ERBB2:p.D769Y, ERBB3 :p.E928G, ESYT1 :p.R816九九7, FAM179A;p.A831T, 

FAM58BP:p.A70T多 FMN2 ﹔p S751 F勻 G1丸LNTL6:p.K567del勻 GATA3 ﹔p.L328缸，

GATA3:p.N334fs多 GATA3:p.L344fs, GATA3:p.H40。此， GATA3:p.S408函， GATA3:p.S430fs多

GATA3:p.H434fs, GATA3:p.H435fs, GDAP1 :p.T307A勻 GRB14:p.A300T, GUCY2C:p.G549C, 

ILl 7B:p.R34稿人 KCNB2:p.R231H、 KIF1B:p.Rl320vV, KIF26B:p.Vl l 13M, KLF4:p.K434Q, 

LY9:p.I69L, MAP2K4 ;p.Sl84L, MAP2K4:p.S25 日， MAP2K4 ﹔p.T261此， MAP3K l :p.L318此，

MA.P3Kl :p.1761 品， MA.P3Kl :p.Vl 346del多 MAJ可Kl :p.L1384fs多：MA.PK13:p.E315K,

MAPK4:p.VlOOM, MARCI-IS ;p.Rl 70C, MBP:p.El20K, MEFV:p.R377H, METTU 5:p.Q53E可

MS4A41九：pV99M, MUC17:p.R4415H多﹔MYH6:p.T847此之 MY05B:p.A405V、 NARS2:p.P240I足，

NLGN4X:p.D382N多 NLRC4:p.R288\I九九 OR13Gl:p.R258H, OR2AK2:p.V4呵， OTOF:p.T388瓦1,

PACSIN2:p.Q331H, PALM2-AKAP2:p.A299T多 PCDH19:p.R286C, PCDHGC5:p.D664N, 

PIK3CA:p.R88Q、 PIK3CA:p.El lOdel, PIK3CA:p.Kl l ldel多 PIK﹔3CA:pP丸7PHGLEDL447 del、

PU五3CA:p.L455兒， PIK3CA:p.Ml004I, PIK3CA:p.Ml043I多

PIK3Rl :p.KPDL567de!, PREX2:p.R363Q多 PRJ之Xl:p.Al96V多
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RGSLl :p.V222I, RlJNXl :p.Rl42品， RlJNXl :p.D96品， SCN2A:p.R36玄， SLC25AJ2 ﹔p.Q83E,

SLC25A45:p.Gl06C、 STRA6:p.Q681支， STX6:p.Hl53D多 TBX3:p.Hl87Y, TFPT:p.S252C, 

TIN AG;p .R332＼九入 TMEM71 :p.R63Q勻 TP53 :p.E286K, TP53 :p.R282＼九＼ TP53 :p.V272M, 

TP53:p.S241 鼠、 TP53:p.C238缸， TP53 ﹔p.C238F, TP53:p.C238Y, TP53:p.Y234C, TP53 ;p.Y220S, 

TP53:p.R209fs, TP53:p.Gl99V、 TP53:p.L194R, TP53:p.H193L, TP53:p.Hl93Y, 

TP53:p.Vl73L勻 TP53 :p.Vl 73M, TP53:p.K132N’ TP53:p.R110缸， TUBDl :p.A200V, 

VLDLR:p.R231H多 V\VA3A:p.V955I，丸，'VVF:p.Kl 720N, XP01:p.E571K、 and

ZNF268:p.F90 ldel 
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48. The pharmaceutical corn position of any of paragraphs 30-36勻 wherein:

(a) the population of subjects is suffering from COAD; and 

(b) the at least one tumor-speci自c mutation comprises any combination of 

mutations selected from the group consisting ofKRAS:p.G12D多 BRAF:p. V600E：勻

KRAS:p也Gl ﹔2V, ACVR2A:p.K435此， GRB14:p.KKK295del, SEC63:p.L532fs, 

TGFBR2:p.E 125鳥多 ATR:p.K.771鳥多 ICA 1 :p.N204fs, KRAS ’：p.Gl2（了， TP53:p.R175H, 

ABCA.8 :p.R842Q、 ACTL7B:p.R354H、 ACVR2A:p.K435缸， AIM2:p.K340缸， ALG2:p.S302Y,

ANKIB 1:p.K144fs, AR.SG﹔p.Vl3 日， ATP10D:p.R311H, AXIN2 ﹔p九九T663品， C5orf30 ﹔p.D4﹞＼1 勻

CACNG3:p.Vl34I, CASP5:p.K78函、 CC2D2A:p.Rl284C多 CDHl O:p.E349K多 DNMT! :p.E432K, 

DOCK2 ;p.Gl 70R, DOCK5:p.E177K, EGR2:p.R390H, ERBB3:p.Vl04﹞叫， FAM135B:p.R884H,

FBXW7:p.R505C, FBXW7:pJ之465日、 F日DC1 :p.R254W, FOXL1:p.N89K, HCN4:p. i主525H,

HLA-DMA:p.E84K, HTR3B:p.R236仁 ITGA4:p.T673M, KIF18A:p.Rl 7仁 KIF20B:p.E991K、

KLHL5:p.R326C多 KRAS:p.A146T, KRAS:p.G13D, LPHN3:p.Rl 183Q, MAP2K4:p.R287H, 

MAPK8IP1:p.L2l7此，：MFSD多：p.R280Q, MUC16:p.R8606H, MY06:p.Dl 180N, 

NAA25:p.S807Y勻 NBPF14 ﹔p.V44L, NRAS:p.Q61K, NRAS:p.G13R勻 PAX3 :p. T424M, 

PGAMl :p.R240H, PHF3:p.Rl41仗， P眩﹔3CA:p.R88Q, PIK3CA:p.E545K, PIK3CA:p.Hl 0471丸，

PLXNA3:p.V14品， POSTN:p.R508C, PTPRU;p.Dl434N, PYG02:p.Q150品， RBBP7:p.E274K勻

SFPQ:p.R611Q、 SGSMl :p.Fl 117L, SLC25A40:p.R96。’ SLC8Al :p.R431 日，

SLITRK3:p.S298L, SPATA22:p.Sl50L, SUN3:p.E128瓦， TGFBRl:p.S241L, TP53:p.R273H, 

TP53 :p. R273C, TP53 :p.R248W 、 TRPV5:p.R492H, USP40:p.S851 1句 VPS13C:p.D1359Y,

ZBTB24:p.L607I, ZN'F434:p.R306C, ZNF443:p.R30日， ZN'F484:p.R138C, and 

ZNF770:p.S441P. 

49. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn GBM; and 

(b) the at least one tumor-speci自C mutation comprises any combination of 

mutations selected ;from the group consisting of HSD17B7P2:p.N175S, IDHl:p.R.132日勻

ECrFR:p.A289V多 EGFR﹔p.G598V, ＼克rASI口P :p.G175S, ZNF814 ;p.D404E, RPSA:p.Ql l lE：勻

N13PF10:p.E3455K, TP53:p.R248Q, BRAF:p.V600E, EGFR:p.A289T, PRB2:p.N230del, 

RGPDS:p.Pl 760A, TP53:p.1之 l 75H, CHEK2:p.K373E勻 EGFR:p.Rl08K、 EGFR:p.R222C,

PIK3CA:p.E545瓦 PIK3Rl:p.G376R, POTEC:p.K507E, SDHAP2:p.Vl9恆、

SLC6A l OP:p.K88N, TP53 :p.R.282\i九r, TP53 :p.R273H守 CD3EAP ﹔p.K219del, DST:pιR146C勻
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EGFR﹔p.A289D守 EGFR:p.H304Y, FRG1B:p.S71N, GOLGA8DP ;p.Al 16E, KRTAP4間

11 :p.R121K, KRTAP4自ll:p.S48R，﹔MAP3Kl :p.P324L, OGDH:p.178品， PODXL:p.S162鼠，

PSPH:p.V145I, SPINTl :p.A316V, TP仿p.R248v可， TP53:p.G24雪 S, TP53 :p.Y220C、

TP53:p.Rl58日， ISl丑~2:p.A222T, UBC:p.L149R, ZDHHC4:p.R300日， ZNF844:p.R447P勻

AASS:p.T878fs, ABCClO:p.R570\V, ADALv129:p.V20呵， A.DA.NITS8:p. V 5 24~性，

AGAP3:p.R766＼布， AICDA:p.Y144F, AK7:p.Al59V多 AK8 ﹔p.D243A, AN02:p.R334C, 

AOXl :p.A507V, ARHGAP5:p.M691L, CALNl :p.V23 日， CARMI :p.A202V, 

CD163L1 :p.V721M, CD1D:p.L25fs, CD209:p.A283T勻 CDH18:p.Al95T勻 CILP2:p.V553M可

CJZl :p.L89P, CLOCK:p.Ll23缸， COL6A5:p.T2224l'v1、 CSF2RB:p.G298S, CSl'vID3:p.El 71 瓦，

CYP2D6:p.H352R, DCAF12Ll :p.R335H, DCAF12L2:p.R246H‘ DPPlO:pV183I, 

DPYl 9L2P1 :p.R378Q, DQXl :p.R505日勻 DRD5:p.S275訣， DVL2 ﹔p九T66G勻 EFCAB6:p.R379K,

EGFR:p.L62R, EGFR:p.R252C, EGFR:p.P596S, EGFR:p.P596L, EGFR:p.G雪98A,

1~﹔CrFR:p.E709K勻 EPHAl ﹔p.Al84T, ERC2:p.R20H, ESPNP ﹔p.R627Q多 FAM126B:p.R382H,

FBN3:p.V886I, FGF14:p.T229M, FLG2:p.H1901品， FLG:p.R2886H, FLNA:p.Vl240瓦1,

FOXGl:p.H57del, FPR2:p.R54Q‘ FRG1B:p.K13N, FRG1B:p.A53T勻 GABRA6:p.V314I,

GJB3 :p.Rl 60H, GLT8D2:p.Al 78V、 GRM3:p.Rl83C、 HERCl :p.R2330H, HNF1B:p.T41 TM, 

HTRA3:p.Q403民， IDHl ;p .Rl32G, IFNAlO:p.L80F勻 IFNA10:p.V79A, JHDM1D:p.R313日勻

JPHl :p.A395'I﹔ KEL:p.V411M多 KIAA0907:p.R516鼠， KlAi丸 1704:p.D88del, KLK6:p.R120H, 

KRAS:p也GI ﹔2D, KRTAP4-7:p.Ll21V、 KRTAP4-7:p.Ll48V多 KRTAP5-4:p.Sl3 lC, 

LAT2:p.L18W勻﹝J﹝MK2:pJ之203fi吋 LU瓦1f ﹔ p.R33 ﹛〕c，：此1C﹛）LN3 :p.V141 l吋﹞～·tGArl、4B ﹔p ’，I444P,

MUC17:p.\ 

NAPlL5 ﹔p. ﹞ 40一l41EE>1﹔：步 NFl:p.Fl658品， NHP2Ll:p.R84C, NLRP5:p.R737九九「勻

NPTXl :p.A263T, NUFIP2:p.Q29del’ ODF4:p.R61C呵， OR11H12:p.Hl54P, OR2A7:p.V1 缸，

OR2Hl :p.V287I, OR2Tl2 ;p .Rl84H, ORSD13:p.R236C, OR5P2:p.AlOOV, OR6N2 ;p.R293C, 

PASD 1 :p.A236del, PCDH! 1X:p.T486:M, PCDHB曰：p.P221L, PDGFRA:p.E229K, 

PDGFRB:p.S650L, PHC3:p.T35del勻 PIK3C2B:p.R287fs, PIK3CA:p.MlV, PIK3CA:p.R88Q勻

PI!五3CA:p.M1043V多 PIK3CA:p.Hl 047R, PIK3Rl :p.K379N、 PODNLl:p.Al50V勻

POTEE:p.V166M, POTEG:p.Rl36H, PRKCD:p.G432品， PRO:！＜豆R2:p九72971, PTEN:p.Cl36Y, 

PTEN:p.S170N多 PTEN:p.Rl 73 日， PTEN:p.T277I, PTEN:p.V31 ？為， PTPN14 ﹔ p.E716del ’

的HDM2:p.412 ___ 413QQ>Q, RA.Bl lFIP多：p.R170誼， RAS.吐13:p.R缸瓦 RBI :p.N316fs、

RDH8 ;p .Al98V勻 RE﹞＼1:p.15 16LL>L, RIMBP2:p.R830H, SCAF11 :p.E926fs可
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SCN7A:p.R1358H, SCNN1G:p.R564H, SDHAP2:p.R31C勻 SDHAP3 :p.A66T, 

SEMG2:p.R292C呵， SH3RF2:p.R318C, SHB:p.A460"I﹔ SIGLEC10:p.T250﹞叫， SLC13A5:p.Q273P多

SLCl 7A9:p.V324I, SLC22A9:p.R407Q、 SLC26A3 :p.V8鈍， SLC5A3 :p.A302fs、

SLC9A4:p.R631H, SPAM1 :p.R346Q, SPEN:p.E803fa, SPTA l :p.A2011 九九 SUSD5:p.T513M, 

S\7N~l :p.R8468巨， TARSL2:p.G366D, TAS2R4l:p.A2仿T, TAT:p.R367H多 TFPI2:p.R206C,

THSD7B:p.R90C, TMEM147:p.A92V, TMEMl56:pJ之81C, TMPRSS6:p.V302I, 

TNFSF9:p.A232T, TP53:p.C238F、 TP53:p.C238Y、 TP53:p.Y234C, TP53:p.V216:M, 

TP53 :p.Hl 79R可 TP53 ﹔p.T155N, TRAPPC10:p.Kl33品， TTN:p.R21402W可 TTN:p.V16403M勻

TUBBP5:p.Vl02M, TYRJ>l :p.T352此， UBC:p.R73L, UGT2B28:p.P289H多 USH2A:p.R3719H,

1元TASH6P:pI之 1 lV, ZFP42:p.V227I, ZFP42:p.T264M, ZNF18l:pV305G可 ZNF280B:p.E400K,

ZNF534:p.N583K, ZNF563:p.協「208兒， ZNF844:p.F487L、 and ZPBP:p.R154C. 

50 也 The pharmaceutical composition of any of paragraphs 30」6, wherein: 

（的 the population of subjects is suffering from HNSC; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting ofPIK3CA:p.E545K, PIK3CA﹔p.E542玄，

TP53:p.R175H, PIK3CA:p.Hl047民 TP53:p.R282九九九 TP53 :p.R248Q多 TP53:p.R273H, 

TP53 :p.R248＼九九 TP53:p.G245S, RHOA:p.E40Q‘ EP300:p.Dl399N, HRAS:p.Gl3V勻

MB21D2:p.Q311E多 NFE2L2:p.E79Q, TP53:p.Hl 79Y, FBX＼月V'7:p.R505G, HIST1H2BF:p.E77K, 

HRAS:p.Gl2D, MAPKl:p.E322K, :N'FE2L2:p.D29誼， TP兒：p.P278S多 TP曰：p.C242F,

TP53 :p. Y220C, TP53 ;p.Hl93L, TP53 ﹔p.Hl79R勻 TP53:p.V1571九 TP53:p.Rl 10L, 

AKN蛙＞ I:p.K620R, ANXA6:p.R231Q、 AP1G2:p.D243N, ATAD旬，D441N,

ATP6AP2:p.El l 9Q勻 B2M:p.M汀， BCLl 1A:p.E579K, C1orfl 72:p.Y30鼠、 C7or的7:p.E30K,

CCDC135:p.E313K, CDH12:p.P706T, CDH7:p.Q225K多 CDKl 1B:p.E79del多 CDKN2A:p.H83Y,

CHCHD4:p.T791肘， CIRH1A:p.S250I, CLSTN2:p.P759L可 CRB l :p.L628fs, 

DENND5B:p.G1023五 DNAH5:p.Ql 797E多 DSP:p.Rl60G、 EDA:p.L58F, EFCAB6:p.El002K, 

ELF4:p.S415L‘ EP300:p.Cl 164Y勻 EPHA3:p.T802R, EPHA6:p.D952H, ERBB2:p.M916I, 

ESHJ主A:p.D219N, FAl~1101 A:p.I89del, FBX024:p.l叫553V勻 FCAR:p.V233M,

GPA:Nl三 l:p.Y3 多 lfs、 GPR20:p.V300I、 GPRi\SPl:p.S706L, GPRIN3:p.R633fs, GRID2:p.T649fs, 

GRl\fl :p.F682L多 GUCY2F:p.S404L, HCRTR2:p.DIOOY, HIST1H3C:p.K37M, 

HIST1H4C:p.R6怨、 E立X:p.Sl2T多 HOXD10:p.Yl51C, HPS3:p.K812N多 HRAB:p.G12A, 

HRAS:p.G12S, IFT140:p.E664K‘仔~PPLl :p.T493：此1, ITGA10:p.R669Q, ITGBl:p.Dl58N勻
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KIAA1429:p.Dl526N, KIAA1429:p.S138F, KPRP:p.E553f忌， KSR2:p.T555M,

LfNG02:p.P410T, LPCATl :p.＼司 87del’ M1九GEB3 :p.V75A, M1丸J>3K7:p.E524Q,

MAP4K3:p.P657品， MAP9:p.K485N, MARS2:p.R481Q、 MBOAT7:p.R424＼九人

MUC16 ;p.Rl2774H, MUC5B:p.T4388M, l'VIYHl l :p.E993K, MYOCD:p.T493JVL 

MYOMl:p.R63Q, NANOS3:p.S183L, NCORl:p.Rl561Q、 NCORl :p.Ql69E, NCRl :p.D213N, 

NFE2L2 ;p E79K 、 ODZl 勻p .R366M, OPN1MW:p.A285T, OR2M2:p.A95缸， OR2M3:p.l～12731,

OR21、33:p.Rl20S多 OR6Vl :p.I248鼠， PA.BPC5:p.P58L, PACSINl :p.E359K, 

PIK3CA:p.M1 O的V, PIK3CA:p.Hl047L, PM'ILl:p.V699M勻 PLINS ﹔ p.鈞。一的 linsNG勻

PLXNA;3 :p.P58S, PRB 1 :p.R274fs多 PRSS1:p.D107N, RACl:p.Al59V多 RGS7:p.L21此，

RPA1:p.R31 日勻 RPL18:p.Rl78fs, SFil ﹔p.R821Q可 SLC35D3 ﹔ p. 申417S, SLC多A7:pιG336C,

SMARCA4:p.P913L句 STAT3:p.D661V, SYCP2 ;p .K474N, SYT6:p.R249H, TBX21 ;p.E494K, 

THSD7A:p.Rl046C多 THSD7A:p.C728F、 TMC3:p.R934S, TMTC2:p.T409R、 TP53 :p.E285K、

TP53:p. ﹛：：2751芋， TP53 :p.R273C多 TP53:p.G266E勻 TP53:p.G262V, TP53:p.R249S, TP53:p.G245V, 

TP53:p.C238F, TP53:p.M237I, TP53:p.Y236C, TP53:p.Y236D, TP53:p.R196P, 

TP53:p.PHHERC177del勻 TP53 :p.V1731句 TP53 :p.Vl 73M, TP53 ;p.Yl63C, TP53 ;p.Pl51T, 

TP53:p.Vl43M, TP53:p.P58fs多 URI1:p.S13缸， ZNF' 177:p.K384N多 ZNF750:p.S96函、 and

ZZZ3 ;p.RSQ. 

51. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

（的 the population of subjects is suffering from KIRC：多 and

(b) the at leas1; one tumor· pecific mutation comprises an>r combination of 

mu ta ti {)IlS selected from the group consisting of 丸丸7ASH﹔3P:p.G17悶， V1丑p .L89H, 

VHL:p.S 111 N，明＇DR52:p. V1227G多 KRTl :p.552 559YGSGGSSY>Y、 KRTAPl-1 :p.S34C 

PALM2-AKAP2:p. l 075 _1076insEA多 ZNF814:p.D404E, DOPEY2:p.Y2048S, 

KAT2B:p.\Vl 11 fa, PABPC l :p.El 如此， PCDHGC5:p.G599九九 PIK3CA;p.E545K, 

RRAD:p.A278E, SIRPA:p.Dl3 ldel多 lJQCRFS 1 :p.I83V多 VHL:p.P45L, VHL:p.V74D, 

VHL:p.R82P勻 Vl-立，： p.Ll 1 6品， VHL:p.Ll58V可 VHL:p.Ll69P, WDR73:p.DGTRSQ315del守

ABCA3:p.E95D, ABCC5:p.L1090fs, ACADS:p.R330H, ACAN ;p G952巨， ACSM2A:p.L402fs勻

垃＞A1\,123:p.K380M, ADH1A:p.D154九九 AFF3:p.SA620del, AGAP6:p.D69fs, AGAP7:p.E7lfs, 

AHNAK:p.5 6insE, AIDA:p.K247此1, ALAS 1:p.G302I之、 J久N

A了、.JKRD36:p.K378R、 ARHGEF5:p.E487G、 ARSD:p.AGV234制， ARSD:p.A234G、

ATP2Al :p.G704C可 ATP7 A:p. Q990fs, A VIL:p ‘G299品， AXDND1:p.EQ99ldel, BAPl:p.N78S勻
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BAP1:p.M旺， BLM:p.H660Q可 BMPER:p.RIAL444del, BRK l :p.K70Q勻 BTRC:p.I416﹞叫，

Cl6orf55:p.Dl 181丸， Cl 9orf33:p.Kl02E, C20orfl 32:p.E382D, C2orf71 :p.1225 1226insS多

C6orfl32:p. l 73 _ __182PPPLLLEPPP>P, CASP5:p.R23fs、 CATSPER4:p.T425主iI,

CCDC120 ;p.I8V, CCRS:p.S 18況， CCZ1 :p.E214D, CD7:p.Pl74息， CDAN1 :p.L646fa勻

CDH23:p.Fl 132Y, CDK5RAP2:p.Hl 多92Q, CENPB:p.E410V, CERCAJM:p.A8虹、s’

c日EK2:p.K373E, CHITl 勻p .P284fs, CLCN2:p.645 645R>RI丸， CLUL1 :p.G4631丸，

CNTNAP4:p.Y436S、 CUL9:p.D1726E, CWC25 :p.K364五， CXorf5 lB:p.V43 I, 

DDX39B:p.F149fs, DIRAS 1 :p.G79C勻 DISP2:p.F1021S, DNMBP:p.T78P守 DOCK8:p.Al77也可

DPCRl :p.H383N, DPCRl :p.L768del’ EGFR:p.L838﹞叫， ENPEP:p.F289C, ESPNP:p.Wl22品，

FAMl 0多 A:p.H126N, FA]\fl86A ;p .IPPQAQELEIPL 15 56del 守 FA扎1194B ﹔p.EEEEYL135de1’
’ ... 
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FAM47人.p.LRPEPPETGVSH235del,

FBX034:p.Q294品， FGFR3:pR雪7lfs、

FGFR3:p.P716H, FMN2:p.AIPPPPPLPGA956del, FOXD4L4:p.C405品， Ft. 、6:p 勻 Sl4﹛，）fs勻

GJAl:p 巴A3 l lfa’ GOLGA多：p巴L492I, GP瓦拉Ap. A雪ov、 GPRINl :p.231 _239RKEDPGSLR、＞R,

GRAMD1B:p.P356H, GREBl:p.S344Y, GR1v16:pιA718品， GUSB:p.LSOlV, GUSB ;p.CSOOR, 

HBB:p.F86C, HDAC6:p.G977D、 HEXDC:p.T482P, HNF1B:p.N302K, HNRPLL:p.i\fi27V, 

HRC:p.P439品， HSFX2:p.D92E, IL1RAP:p.F50C, IVL:p.EQQEGQLKHP167del勻

KANK4:p.S253P多 KCNJ18:p.E378K, KIAAl 75l:p.K97N, KRTl:p.SSYGSGG557del, 

KRT2:p.L299\V, KRTιl :p.F 154fs、 KRTAP10-6:p.49 _49P>PSCCAP, KRTAP5-7:p.C120Y, 

KR］于＼.P9-2 ﹔p.CCQP140del勻 LARS:p.P185fs, LCPl :p.P445fs, 

LOC338651 :p.PHRSHSPPWS102del, LRCH2:p.D717G, LTA4H:p.F107L, LYST:p.Q710H、

MAFA:p.207 208HH>H, MAGECl :p.P239del, MAP2K5:p.Q445訣，：MAPKAPK2:p.T2 l 4fs勻

MARCKS:p.Kl52品， MED12L:p.P2071S多 MEGF6:p.A582此， MGST3:p.Gl43品，

MLXIPL:p.S790R勻 MOCOS:p.S849P勻 MST1R:p.M464V可﹞＼！ITOR:pιCl483F，：此HOR﹔p.L1460P,

MlJCl 6:p.P11260A,;MUCl 7:p.Rl227函、 MlJCl 7:p.H1228缸，﹔MlJC2:p.1480_148lin泣，

MUC6 ;p.Pl569;fs, :MY03A:p ‘N525S, NBPF3:p.D491V, NCOR1Pl:p.L52P勻

NDU！~于＼.4L2:p.G3fs勻 NEFH:p.651 651K>KAKSPEK, NES:p.V611L勻 NFAT5:p.Q906E：勻

NOXOl:p.G3fs多 ？＼直2Cl:p.S270I, NSMCE2:p.Q31此， 扎了UDT2 l :p.vV13fs, ODZ2:p.W628fs, 

ONECUT1 :p.L424M 勻 OR10A3 ﹔pF73V多 OR4F4:p.El5G多 OR4N2:p.Ll50fs勻 OR5 l B5:p.A66缸，

OR7Cl:p.Fl04函， PABPC1:p.Y408F, PABPC1:p.K333fs, PABPC1:p.A181T、

PABPC3:p.P191 T可 PALLD:p.A996T, PALM2-AKAP2 ﹔p.G1118此， PARD6A﹔p.G84f、趴
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PASK:p.T62I, PCDH15:p.Cl 713F勻 PCNT:p.G136S, PG~吐5:p.G426起， PGPEP lL:p. R 164fs, 

PIK3C2B:p.Fl473L, PIK3CA:p.N1044K, PlK3R5:p.L37lR, PITRMl:p.P816T, PUN4:p.T347I, 

PODXL:p.28 __ )0PSP>P多 POLR1C:p.K332Q, POTED:p.I214V, PPMlE:p.R3 l lVV、

PRKCE:p.Ql57此， PROXl:p.V225﹝〉勻 PR！之C2C:p.P1883rl、勻 PRX:p.P549L多 PSD3:p.rl、563P勻

PTCHl:p.P689H, RANBP3:p.L386＼布， RASGEF 1C:p.Al88T, RGPD6:p.F946L, RHEB:p.Y35N, 

RIMBP3:p.A396del, RlN3:p.L449V, RLIM:p.S50U句 RNFl 7:p.S35 l C, RUNX2:p.P466H, 

SCA.Fl :p.P208fs, 

SESTDl :pJ306M, 。
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SLC13A2:p.L493函、 SLCl61九9:p.CVLLGG470de!, SLC25A5:p.Al 18rl可、 SLC44人5:p.V70F,

SLC4A8:p.N229K, SLC52Al :p.G370del, SLC52A2 ﹔p.G399此， SLC6A l OP:p.K88N, 

SLC6Al4:p.A85息， SLC9Bl ﹔p.V446fs、 SON:p.VLESSAVT1359del, SP8:p.G165del’ 
SPAGl:p.353 _ __354insD多 SPATA9:p.Cl89F, SPEG:p.A992缸， SPTB:p.T1864I, SRAl:p.VllOL, 

STAT6:p.P354缸， STK 11IP:p.A155！三， STXBP3 ﹔p.E279G, SVIL:p.M93T, SYNEl :p.R8468S勻

SY可U2:p.K832T, S\7N-PO:p.G619品， TAOK2:p.Q899品， TAS2R38:p.I3l1T, 

TBC1Dl2:p.F608Y‘ TBC1Dl:p.H277R, TBC1D3:p.A556品， TBC1D3C:p.A495fs,

TBC1D3F:p.A556fs多 TCF7:p.Hl40P’ TDRDlO:p.＼元1276C, THRAP3 :p.K551 R, 

T﹞＼！IE此f102:p.AllOP可 TMEM161B:p.Ll42P, TMEM230:p.Dl40G, TMEM47 ;p.G87S‘ 

TRDN:p.*730Y, TTBKl:p.Tl065S, UBE20:p.Rl 118此， UBR5:p.Tl306品， UPK3A:p.G272品，

W立：pG39S、 W立：p.S65L, VHL:p.N78D多 V1丑：p.R79P, V1立：p.\V88L, VHL:p.L89P, 

VHL:p.R107P, VHL ;p Sll l 訣， VHL:p.Hl lSN, VHL:p.D121Y, VHL:p.G123fs勻 VHL:p.D126息，

1哇立λp.Ll28H, 九哇芷；：p.Ll3 多F, 九哇芷；：p.Il 51 T, 丸，Z五：pLl53P, V1丑，：p.Ll58P, V1王L:p.Ql64缸，

VHL:p.Ll84P多 VHL:p.L188P, WASH6P:p.315_316insAPP, \I九rASH6P:p.T201M,

\V\VP2:p.G458人， ZCCHC6:p.K937N多 ZFAND2B:p.Il491、弓 ZFR2:p.Y107N、 ZNF273:p.N319K,

ZNF462:p.S650T, ZNF516:p.A256D, ZNF519:p.H43 l Y, ZNF687:p.F858C, ZNF732:p.E227Q, 

ZNF880:p.Q406R, ZP3:p.V362品， and ZRANB 1 :p. *735fs. 

52. The phannaceutical composition of any of paragraphs 30-36, \vherein: 

（的 the population of subjects is suffering 自·om LAML; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of NPrv刊：p.W’288fs, DNMT3人：p.R882日，

:N'PMl :p.L287品，芷﹜H2:p.Rl40Q多 IDHl:p.R132C, FLT3:p.D835Y, DNJVIT3A:p.R882C, 

FLT3:p.600 _60linsFREYEYD, IDH1:p.R132H, NRAS ;p Gl3D勻 U2AF1:p.S34F, KIT:p.D816V可
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PCT/US2016/033452 

NRAS:p.Gl2D可 1元TTl:p.S381fs勻 ABTBl:p.L249品，

KRA.S:p.Gl2D多 NJ>Ml:p.L287品， NRAS:p.Q61H,

1'HlAS:p.Q61K, PHACTRl :p.V25 lfs、 RBBPιl :p.E330K, RlJNXl :p.Rl3 雪G, and U2AF l :p.S34Y. 

53. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

（的 the population of subjects is suffering from LU，也i and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of KRAS:p.G12C, KRAS:p.Gl2V多

EGFR:p.L858R, U2AF1 :p.S34F, KRAS:p.G12A, TP53:p.Rl58L, KR←AS:p.Gl2D可

PIK3CA:p.E545K, TP53 :p.R273L, EGFR:p.ELREA746del 、 KRA.S:p.G13D, A2l'v1Ll :p.S654缸，

BRAF:p.G469V, CTNNB 1 :p.S37F‘ EGFR:p.G719A可 KRAS ﹔p.Gl3C, MYOF:p.G165fs, 

EGFR;p.S768I, FAM47C ﹔p.G948＼九r, KRAS:p勻Q61L勻 l'VIYHl O:p.L 109 l fs勻 NRAS:p.Q6l L’ 

。R4C3 :p.Hl30fs、 PI的：p .V22F, R蛙＞50:p.D69Y, RITl :p.M9位， TP53:p.C275F,

TP53 ﹔p.R249於1, TP53 :p.R249G勻 TP53 :p.R248P勻 TP53 :p.Rl 75日， TP53 :p.Yl 63C, 

TP53:p.Al59P, TP53:p.Vl57F, TP53:p.Gl54V、 ABCB l :p.R467L, ACBD3 :p.R224L, 

ACT Al :p.G275C勻 ACTN2 ﹔p.D893Y勻 ADAM30:p.Q741H, ADA孔1TS14:p.G238C,

ADAMTS20:p.Rl 251 S多 ADAMTS20:p.R541 L, ADA1\1TS5 :p.L549l\吐， ADA1\1TS9:p.G659＼頁L

ADCY2:p.P1016T可 ADCY5:p.G623C, AFP:p.A182G, AHDCl:p.Pl55Q勻

AKAPl :p.LDR1'1EEG3 l 7del多 ALKBHI:p.K137E, ANK2:p.Q3076L, ANKRD44:p.G339C, 

AN03:p.Aιl lS, AP1Gl:p.R723L, A.PBB2:p.T243fs、 APOB:p.L973M, APOBR:p.R840L, 

AQP10:p.Q26 l L、 ARAP3:p.Rl226L, ARFIP2:p.R86L、 ARHGAP36:p.P16H,

ARL13B:p.R358L, ASCC2:p.R36雪L ASPM:p.S240F多 ASXL3:p.P1470Q, ATRN:p.Pl97Q、

AVIL:p.G64W, AXDND1 :p.WlOlR, B3GAT1 ﹔p.R125L勻 BARX2:p.R68P, BCL9L:p.G980C, 

BCOR:p.Nl459S多 BEND2:p.P536Q多 BMSl :p.G455V多 BRAF:p.V600E, BRA.F:p.G466V, 

BRD9:p.G330W, BRF 1 :p.V469L’, BR\VD3:p.Hl60N‘ BTRC:p.G260W, Cl lorf68 ;p .Vl35L, 

Cl5or位pV753F, C15orf2:p.G906W 、 Cl 8orf8:p.M6 日， ClGALTl :p.G299V, 

Clorfl73:p.Gl454S, Clorfl73:p.S688Y, ClorflS7:p.R541L, C2orf53:p.P272H, 

C3o付~O:pJ之740L, C7:p.R687S多 C7orf58:p.G140W 、 C7or行8:p.R238L, CACNAl A ﹔p.S772Y勻

CACNA1D:p.Rl073L, CACNA1E:p.R2089Q, CACNA2Dl:p.A352E, CACNG3:p.R232\V, 

C1丸DPS:p.R959S勻 CALB2:p.R258（了， CAMK2B:p.Gl31V, CARD11 :p.Il065M, 

CCDCl ll:p.R417L, CCDC14l:p.El204V, CCDC19:p.R279L多 CCDC19:p.R207L,

CCKAR:p.L271M, CD1B:p.\V41 1一句 CDH10:p.S577R, CDH10:p.R472C, CDH10:p.Rl28S勻
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CDH18:p.A721S, CDH20:p.P433H, CDH6:p.Q237K, CDK13:p.R880S可 CDK4:p‘民24L,

CELF4:p.A309P’ CFDPl :p.Pl29此， CHNl:p.K264N多 CHRNA4:p.S396R, CHRNA9:p.P361Q, 

CLCN直A:p.Pl24Q, CLEC12B:p.\V217L, CLK4:p.R68L, CNTFR:p.D252Y, CNTN6:p.R807M、

CNTNAP2:p.l~、3951_叫 COL l 9Al :p.P538Q, COLS1丸2 ﹔pG612＼九九 COL5A2:p.G516＼九i 勻

COL9Al:p.P211Q, CPE:p.P290Q, CPNE8:p.Ql27H, CPSF4:p.P219Q, CRIPAK:p.Sl80fs, 

CROT:p.Q580日， CRTC3:p.S363L, CSMD2:p.P1855Q, CSMD3 ﹔p.T2810N多 CSMD3 ﹔p.P2727T,

CSrvID3:p.Ql 74H, CUBN:p.G596C多 CUL4B:p.R91 S多 CUL7:p.L371F, CXCL9:p.Kl22N, 

CXCR4:p.E345Q‘ CXorf59:p.R198M, CYP11Bl:p.R498G, CYP27Al:p.Pll2Q勻

CYP2B6:p.A444E多 DACH2:p.R539L, DCC:p.R446H, DDX56:p.R329L, DEFAI:p.\\190C, 

DENND2A:p.R688Q, DENND2A:p.R499L’, DMBT1 :p.Rl521L, DNAHS:p.R3822L, 

DNAH9:p.S29931ζDNAI2:p. V2311勻 DPP6 ﹔p.L7571午， DSG4:p.R128L多 DST:p.A441 OS, 

DZIP3 :p.M322L, EBF3 :p.R23 l S, EFCAB4B:p.E265Q, El丑V\DH:p.Q704H,

1~﹔L1丸VL2:p.L2631午， EMR1 :p.R493H, ENAH:p.R5141勻 ENPP1 :p.G738E：勻 EPB41L3:p.A896S,

EPG5:p.R2289L, EPHAl :p.Gl 11 V, EPHB6:p.R337H, EPRS:p.Vl 151L, ERBB2:p.S310Y, 

ERBB2:p.774 775insAY丸~1, ERBB2 ;p.776 776G>VC, ERN2:p.T295K, FAM120B:p.P467H, 

FAM127C:p.F52L, FA11/Il35B:p.W240C, FAM210B:p.Ll 12F, F1久M47A:p.R690L,

FAM47B:p.科Tl63C, FA此147B ﹔p .L567F, FAMSC:p.R457G, FAM70B:p.P277T勻

FAM71B:p.L583M, FA﹞、175A6:p.R304S, FANI75A6:p.P54L, FA:M75Dl :p.Rl265S, 

FARPl:p.R299L, FATl:p.R4359L, FAT3:p.Rl266H、 FAT3:p.Gl899V多 FAT3:p.H3574N,

FBX018 ;p.Ml44I, FBX03 l ﹔ p.G443fs、 FCGBP:p.A1022S, FCRL2:p.V505L, FERD3L:p.P92H, 

FGB:p.E339Q多 FGFR2:p.El 16瓦， FGFRLl :p.R243L, FGFRLl :p九7274L, FKBPL:p.R320L, 

FLG2:p.G1545V多 FLG2:p.L572F, FLG:p.P3254H, FLCr﹔ p.P2466Q、 FMN2:p.P992T,

FOLHl :p.A643S, FOXREDl :p.Rl36L, FRASl :p.C382F多 FRG2B:p.Dl42Y,

FRMPD 1 :p.El093Q可 FSHB:p.T43N守 GABRA5:p.Q224K, GADU :p.L35泣，

GAL3ST3:p.A271S, GALNT14:p.D234五 GAS8:p.R313S, GATA3:p.M443l, GCDH:p.R82C, 

Ga丹：p.R268L, GFRAL:p.Q308K守 GIT2:p.R1231句 GJB4 ﹔p.R22S, GLB1L2 ﹔p.1407長t

GLOD4:p.Q223fs, GNAOI :p.P283Q, GPNMB:p.n 74M 、 GPR137B:p.G240C,

GPR158:p.P762T、 GPR98:p.G4307\V多 GRB7:p.R239L, GRI立l:p.G608\V、 GRID1:p.R683L,

GRJK 1 :p.R368Q、 GRMS:p.P895息， GTF2El ﹔pR192L句 H3F3C:p.Rl31L勻 HA02:p.H12N,

HCNl:p.P231Q、 HECWl :p.Al83S, HGF:p.M686T、 HlPl :p.R940L, HIST1HlE:p.R25P, HLA-

DMA:p.A236此， HOXA5:p.Gl lC, HS3ST3Al:p.G399稿人 HSD l 7B6:p.F209L, 
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HSPA13:p.V85L, HSPBAP1 :p.R282L, HTR多A:p.W298C, IGHMBP2 ;p.R615S, IL2:p.R1031肘，

IL2RA:p.G61W, IL32:p.P215T, ING1:p.A220S, INMT:p.G56V, ITGA8:p.G616C, 

ITGA.D:p.L528fs, ITGAX:p.R283H、 ITIHl:p.G2雪4v可， ITIH2:p.L842V, ITK:p.R29L, 

ITPR2:p.P358Q、 JMJD1C:p.R1198S, KCNA1:p.G376C, KCNH8 ;p.M455I, KCNJ3:p.L430F勻

KCNK18:p.G23V、 KCN直2:p.R166L, KE1在Pl:p.G603引人 K且在Pl:p.R260L, KK生Pl:p.S144F,

KHDRBS2 勻： p.S2031勻 KJAA1211 :p.Pl203Q, KIAA1549:p.L1272F勻 KIAA 1755:p.Q108H, 

KIF15:p.E252Q多 KIF9:p.G4801支， KIRREL:p.G604C、 KLF5:p.E419Q、 KRAS:p.Q61H,

KRTAP10-12:p.R64P, KRTAP27 ” l:p.Ml24I, KRTAP4-5:p.C91F, KRTAP5間 i :p.Sl93Y‘ 

L1 CAM:p.R632S, L3MBTL4:p.\Vl62L, LAJ'v1Al :p.Dl030Y, LAl'vrnl :p.Tl610缸，

LAMB4:p.G1239九九九 LAMB4 ;p .G588稿人 LEFl :p.I53V‘ LEKR1 :p.Q450K, LIM2 ;p.Sl50T, 

LlPJ:p.P236Q勻 LPHN3 ﹔p.E740D, LPPR4 ;p.R527S, LRFNS:p.Nl 32K, LRP1 日：p.G3563C,

LRP2:p.M4039I、 LRRC4C:p.Q10L, LRRIQl:p.\V792L, LRRTM4:p.S243Y, MAGEA10:p.R7H、

MAGEC2:p.九九f l09C, MAGI1 :p.G1156V多 ：此1AGI2:p.P1044rl、情 心·1AK:p.P373Q勻

MAP2Kl:p.的7N, MARCHI l:p.Rl93L, l\/IEPE:p.Gl42C, l\/IKI67:p.Rl081S, 

MKRN3 :p.P448日勻 MLL3:p.N393K, MLL3:p.Q356K, I\1MRN1 :p.A1013S, MOGAT2:p.Q66fs, 

MXRA5:p.D324Y,;MYH4:p.T790M,;MYH8:p.Rl 117C呵，﹔MYH8:p.H1006N多 l'v1Y05B:p.R708L,

MY07B:p.P2040H, MY09B:p.R941’, MYT1L:p.P351Q, NAA1l:p.Tl84K, NABl:p.L72F可

NAVl :p.R938L, NBPF15:p.G665E, NCA1\12:p.G698C, NCAPD2:p.R.220L, NDST3:p.V427I, 

h了EK2:p.R239S, NFIA:p.L294F多 NLRP3:p.R157C多 NOTCH.2:p.R2105L, NR4A.2:p.R314L, 

NRG1:p.丸，＇481L多 NRXN1:p.R813S多 NRXNI:p.A660S, NRXN3:p.P23日， NRXN3:p.R1 enc, 
NTM:p.G333C, NUAKl:p.Gl73C, NYAP2:p.P437L, ODZ3:p.P.218Q, OIT3:p.R雪。8S’

。OEP ﹔p.RlOIC, OPNH九九i:p.P283H, ORIOH4:p.M199I、 ORlOJl ﹔p.Ll57Q，。R1 OXl :p.L298I, 

ORl OZl :p.L205F多 OR14A16:p.G160C呵， OR2A25 :p.:M8位， 01之三AG2:p.G249九九九

OR2AK2:p.\V37℃ OR2日2:p.L205F勻 OR2J2:p.G234＼九入 OR2Ll3:p.M106I, OR2Ll3:p.T242A, 

OR2L3:p.MII, OR2L3:p.L67I多 OR2L8:p.R121C多 OR2L8:p.Rl 71S, OR2l'v12:p.Fl 77L, 

OR2]\!I2:p.F323L, OR2M5:p.V2051’, OR2Tl2:p.M2581~ OR2T27:p.D 11 Y可 OR2T33:p.Pl65Q勻

。民2T34:p.C246F, OR2T6 ;p.V213L, OR4Cl2 ﹔p.D309Y勻 OR4Cl2:p.M2791, OR4C16:p.L162此1,

OR4M2:p.Al 19S, OR4M2:p.Al61S, OR雪 l Vl :p.P298T多 OR5AS1:p.M3妞， OR5B12:p.S289C,

ORSI至 17:p.M266I勻 OR5Dl4:p.H246N, OR5Dl6:p.P264T、 OR5D18:p.R123H、 OR5F1 :p.C}44V’ 

。R5J2:p.A36S、 OR5Ll :p.T275N, OR6C65:p.Il 54品， OR6C75:p.G94\V, OR6K2:p.P79Q’ 
。R8D2:p.R306：此i OR9A2 ;p .R289＼九九 OR9G9:p.Rl69L, P2RX7:p.P142Q, P2RY10:p.TlOK勻
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P2RY10:p.Vl96L, PABPC5:p.R99S, PAPPA2:p.P917T, PAPPA2:p.P1706H, PBLD:p.P55Q, 

PCDHIO:p.R587S多 PCDH! O:p. V986L, PCDHl lX:pJ月~lOlOI, PCDHAC2:p.A742V, 

PCDHB5:p.P649S, PCDHGC5:p.Kl2N, PCDHGC多：p.P684H, PCLO:p.P3946T、

PCMTDl :p.R.271 M, PDPR:p.G793W, PDYN:p.Gl 91 W, PDZD2:p.R565S, PDZD8:p.S980G, 

PFKM:p.Rl 18S、 PIGM:p.R22丸， PIK3CA:p.E542K, PIK3CG:p.V165I, P且RA:p.S291fs,

PLCE1 :p.G564C、 PLCLl :p.M5641, PLEKHA6:p.Rl 101勻 PNKP:p.G174九九九 POGZ:p.G75＼月人

POLE:p.R573L多 PO﹞叫121Ll2:p.P231 T多 POM 121 Ll2:p.P242H、 POTEE:p.V288M, 

POTEM:p.S78R, POU3F3:p.D321Y勻 PPT2 ﹔p.R265L, PRDMl 6:p.Pl 036L, PRELP:p.D201 Y勻

PRPF40B:p.Rl60S、 PRPF6:p.R763L, PTEN:p.R234L, PTPN11 :p.G503V多 PTPN13:p.E2067K,

PTPRJ:p.G334＼九7勻 PTPRT:p.R928L, PTPRU﹔p.P559S守 PXDNL:p.Pl456T, QSOXl :p.R401L, 

QSOX2:p.R683L, RAB13:p.Rl67L, RAB8A:p.G20W多 RAPGEFLl :p.R356L, 

RBM19:p.G390\V, RCLl :p.P l 12Q、 REGlB:p.vV57L, REG3A:p.S150L, REG4:p.G l lOV、

RIMS2 ;p .R55L, RIT2:p.R85L, RLN2 ;p Sl38C, RNF20:p.P529Q多 RORB:p.G94＼九i'

RPL10L:p.K187T、 RPRD2:p.R97S多 RTNl:p.Sl03\V, RlJNX2:p.R337M、 RYR2:p.K2413N,

RYR2 ;p.]\!143341, RYR3:p.P1670T可 SlOOPBP:p.R5L, SlPRl:p.Ll04F, SAGE1 :p.H298Q, 

SALLI :p.E965K、 SALL1 :p.R898＼丸，： SALL4:p.Rl87L, SBSPON:p.Gl33 ＼九九 SCAF8:p.G740C, 

SCG2:p.P252Q勻 SCML4:p.L261F, SCN2A:p.Tl55K勻 SEC24D:p.A5。此， SEC61A2:p.Gl26V勻

SERPINA12:p.D253Y, SERPINA9:p.l'v1414I, SERPINCl :p.R45L, SGIPl :p.R502L, 

SH3GL3 :p.Rl 74L, SH3P）江﹜2A:p.S759L, SI:p.Vl217F, SKORl:p.Y883C, SLC1A2:p.F348fs, 

SLC24A5:pJ之35S勻 SLC25A48:p.R1 OIS, SLC35E2:p.R201L, SLC39A 12:p.C628S, 

SLC39A6:p.R53L, SLCι：！ A5:p.I533V, SLC5Al :p.G53＼可， SLC5A7:p.G442V、

SLC6All ﹔p叭7299L, SLC6A2:p.S354C, SLC8A l :p.G433C、 SLITl :p.R 14601勻

SUTRK5:p.R68L, SUTRK5:p.R468~哇， SUTHJC6:p.N741K, SORLl:p.R205L, SOSI:p.N233Y, 

SOX9:p.E75K勻 SPAG16 ﹔p.V439L, SPIN4 ;p.Yl 71 C, SPRR2D:p.P30品， SPTAl :p.G2367C, 

肛門＇Al :p.D2243 Y多 SSX3:p.Pl27T, ST18:p.H778Q, STAC3:p.Gl 17＼九九 STOML3 :p.D86Y, 

STX2:p.Rl07L, SUMF2:p.G110E, SUN3:p.P339Q, SV2C:p.P60Q, SYNDIGl:p.Dl35Y勻

SYNEl :p.K8632E, TARS2:p.El 99K, ］于＼S21克16:p.Ql 77H, TCOF1 :p.K264R, TCTE1:p.S1271勻

TD02:p.Ql97H多 THSD7A:p.G810\V, THSD7A:p.R801L, TIFAB:p.D43E, TIGD4:p.S312F, 

TLL1 :p.P53Q, TMPRSS11E:p.G259℃ TMTC1 :p.A864D, TMTCl ﹔p.G212V、 TMX3:p.Rl5lC了，

TNNI1:p.R67L, TNR:p.L692I, TOP2A:p.R736L, TP53:p.R337L, TP53:p.E285K、

TP53 ﹔p.R283P可 TP53 ﹔p.D281N守 TP53 :p.C277F勻 TP53:p.V274F, TP53:p.R273H, TP53:p.I255F勻
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TP53:p.R249S, TP53:p.M237I, TP53:p.S215I, TP53 ;p.Cl76F, TP53:p.Rl lOL守 TP53:p.Gl 0多C,

TP53:p.P72fs多 TPO:p.E558K、 TRAF6:p.R502S多 TRIM42:p.Ql27K, TRIM48:p.A93D, 

TRIM4:p.R398L, TRIM5l:p.W131C多 TRIJ\/[9:p.R337S, TRll\;1Ll:p.H399Q, TRPM3:p.G298\V、

TSCl:p.G378C, TSG10l:p.R276S勻 TSHZl :p.K501 N, TSHZ3:p.G677V, TTF2:p.R76 l S勻

TUBA3C:p.Ql 76此， lJBACl :p.K330N多 UBE2J2:p.G193vV、 UBRl :p.G 1647W, 

UGT2B7:p.孔1I214I勻 VMP1 :p.E369Q多 VPS13 日，：p.G2575W, VSTM2A:p.G75V, 

V\VA3B:p.R557L, \VBP1 l :p.P227fs多九VDR52:p.G612C，九VDR59:p.R837S、＼VDR75:p.P287Q,

\.VDR88:p.G lOOW勻 ZCCHC5:p.G335\V, ZFHX4:p.L811F, ZFHX4:p.Tl663N勻

ZFHX4:p.H251 !Q、 ZFP!4:p.Ql 7L, ZlCl :p.Al l2E, ZNF154:p.T408N、 ZNF223:p.G23九九九

ZNF295:p.S732C勻 ZNF322:p.Kl06N, ZNF385D ;p T226S, ZNF454:p.Sl90I, ZNF492:p.P392H, 

ZNF52l :p.G640C, ZNF521 :p.P270H, ZNF536 ;p.Gl86C, ZNF536 ﹔p.G663v九／多 ZNF644 ﹔p.G2l\九九

ZNF716:p.H263L, ZN'F71 :p.V411L, ZN'F782:p.G484＼九九 ZNF83 l:p.Q617瓦， ZNF98:p.C492F, 

and ZS＼九rIM2 ﹔p.S214Y.

多4. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn LUSC; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected frorn the group consisting of PIK3CA:p.E545K, TP53:p.Rl58L, KRTAP5-

5:p.GCG47del, NFE2L2:p.E79Q, CDKN2A:p.Dl08Y, DHX9:p.V40G, 

MAF A:p.207 ___ 208I丑i>H、 NFE2L2:p.R34Q, PBX2:p.Y262F, PIK3CA:p.E542瓦 TP53 :p.R273L, 

TP53:p.C242F, TP53:p.1之l75G、 TP53 :p.Y163C、 TP53:p.丸，＇ 1571午， AICDA:p.R13 IG, 

ALPK2:p.D仿N, ANKFNl:p.M280l, ARPC1A:p.F212L, AS）位2:p.Sl081L, Clorf74:p.D254N、

C3o的。：p.D227E, CCDC121 :p.W397L, CHN2:pJ43M, cu~﹔C4C:p.R179L句 CLN3:p.G206S,

CNTN5:p.Tl 78N, COL12A1 :p.G2753C、 CPS! :p.T855K多 CSMD3:p.Tl094瓦，

CSMD3 ;p .Q691K勻 DDXl 1 :p.Rl67T, EGFR:p.L861 Q‘ EMEl :p.D570H‘ EP300:p.D1399N, 

ESYT3:p.S574F, F1九民!f135B:p.L648l\哇， FAM135B:p.Q285H多 FAM47A:p.G372＼頁L

FBX九九17:p.R505G, FGFR3:p.S249C, GALNT13:p.G358C, GNL3L:p.K20N, GPC多：p.R347L,

HCNl:p.A714S勻 HCN1 :p.R659L, HCNl:p.G499V, HCNl:p.P326T, HE!之C2P3 ﹔p.A803V,

HEXDC:p.T482P, HIST 1H3B:p.E74K, HIST2H﹔2BE:p.G54D、 IFNAlO:p.～T79A、 IL7R:p.S54L,

fNADL:p.P1340A, ISX:p.C2F, ITGAX:p.R685日， ITPR1 :p.E1883Q, KCNN3:p.80_8linsQQ, 

KEA.P l:p.G480\V, KEAPl:p.R470C, KEAPl :p.V155F, Kll\Al 751 :p.L63F, 

KIAA2022:p.C345F, KIR3DL2:p.K229且 KLF5:p.E419Q可 LAMA4 ﹔p.Ml293l勻
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L此iLN:p.Gl99C, LRP2:p.A516V, LRR.C66:p.F458L可 LSG1:p.R5l7L, LUM:p.R3 l OL剪

MB21D2:p.Q3l1E, MCHRl :p.S306F多 MKRN3:p.G270V多 MUC16:p.Nl l594K, 

:N'FE2L2:p.G81S, :N'FE2L2:p.G31A, NFE2L2:p.L30F多 NFE2L2:p.D29H, OR2Bll:p.GlOV、

OR2T2:p.F13V、 OR4K2: p.C254F, ORS 1 F2:p.R67P, ORS l S 1:p.Rl59Q勻 OR5D18:p.T271 k勻

。R8H2:p.Ll66F, OR8J3:p.S160L, OR8K3:p.K235N, PCDHBl:p.N568瓦 PHIP:p.I1681M,

PIK3CA;p.E726K, PIK3CA:p.Hl047良， PLCE1 :p.G439C、 PI主SS57:p.1三39Q多 PYE江N1 :p.G148A, 

RANBP6:p.I984L, RBMXLl :p.G305C呵， REG1B:p.M67I, RGS6:p.W366L, RNF5:p.Tl3仗，

RP1:p.S 177U一句 RRP15:p.L214F‘ RYR2:p.E711K, SAJ\1D3:p.Q206日可 SLITRK3:p.R214L, 

SON:p.S908L, SP4:p.Elldel, STKll:p.G279品， TARBPl :p.L 782V, TBCD:p.R476C, 

TMPRSSl 1F:p.R274Q, TP53:p.R337L, TP53:p.E271K, TP53 ;p .R267P可 TP53:p.G245V,

TP53 :p. Y234C, TP53: p. Y220C, TP53 ﹔p.H214R多 TP53 :p.Hl 93L, TP53 ;p.Hl 79L, 

TPTE:p.M54 日多 TRINI7:p.L332I, TTN:p.T3242雪M, ZFP36L2:p.D240N, ZNF208:p.H883Q, 

ZNF48:p.R235H, ZNF626:p.K4731豆、 ZNF676:p.P43T, ZZZ3:p.R162Q. 

多 5. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn OV; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of TP53 :p.R273H, TP53 :p.Y220C, TP53 :p.R248Q勻

TP53 :p.Rl 75日， TP53 :p.R273C多 TP53 :p.Il 95'1、9 TP53:p.R248W, TP53:p.R282九九九

TP53:p.Cl76Y, TP多3:p.Vl57F多 TP曰：p.S241F, TP53:p.H179R, TP53:p.G245S, TP53:p.Hl93R, 

ADCY2 ;p.V888I, B2M:p.Ml V, BAPl :p.R227（了， CYP4A11 :p. V185F’, DNAHS:p.R3197Q, 

GAR T:p.K807函， GRIN2B :p.R519Q, HRNR:p.Ml函， KU－宜~29:p.L716缸， KRAS:p.Gl2V,

MGA:p.R2435Q, MY03A﹔p.N525S勻 NPAS2:p.Q2011之， NRAS:p.Q61仗， PDAPl :p.K55fs勻

PGAPl:p.F、565C, TP53:p.S315fs多 TP53:p.C275Y, TP53:p.R273L, TP53:p.V272M, 

TP53:p.G266V, TP53:p.G266R可 TP53:p.D259Y, TP53:p.P250L, TP53:p.G245D, 

TP53:p.G245V多 TP53:p.G244C多 TP53:p.C238fs多 TP53:p.Y236C多 TP53:p.Y234C,

TP53 ﹔p.V216﹞叫， TP53 ﹔p.S215R, TP53:p.Y20多C, TP53 ﹔p.Ll94R勻

TP53:p.Yl63C, TP53:p.Al59V、 TP53:p.K132N, TRPC7:p.D210V、

\VNTl 1 :p.C344Y, and Z:N'F29多：p.E885A.

TP53 :p.Pl 9 ldel, 

UXS 1 :p. V1 OOL d勻

56. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering from RE1生D; and 
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(b) the at least one turn or-specific nmtation comprises any cornbination of 

mutations selected from the group consisting of KRAS:p.G12V、 TP53:p.R273H多

KRAS:p.Al46T, KRAS:p.Gl2D, TP53:p.Rl 75H, AKAP9:p.L3482I, APBA1:p.E624K、

BAG5:p.D439N, Cl 7orf97:p.E230D, CDH23:p.Fl 77L勻 CE!之S3:p.E95D勻 DNAH5:p.R982日勻

ERBB2:p.V842I, GABRB3:p D多OON、 KRAS:p.Gl3D, KRA.S:p.Gl2C、 KRAS:p.G12S,

LRP6:p.R675Q, MACF1 :p.F722L, MBOAT2:p.R43Q, rvrYOl D:p.E246K、 NLRC4 ﹔pJ~﹔409K,

NRAP:p.E327K、 NRAS:p.Q61 瓦， PCDH15:p.R1552I, PIK3CA:p.N345K, PIK3CA:p.E545K, 

POLE ﹔p.S459F守 PPP2R2B:p.P326L, SMAD4 ﹔p.R361 日可 TP53 :p.R248丸N, ZFP2:p.R1501, and 

ZNF563:p.K26N. 

57. The pharmaceutical corn position of any of paragraphs 30-36勻 wherein.

(a) the population of subjects is suffering from SKC於1、 and

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of BRAF:p. V600E勻 NRAS:p.Q61K

NK.AS:p 也Q61K, HSDl 7B7P2:p.Nl 75S、 BRAF:p.V600K、 DISP l :p.G732L, IDHl :p.Rl32C, 

？、1RAS:p.Q61L, MUC16:p.P5119S, RACl:p.P29S可＼VASH3P:p.G175S, AGAP9:p.孔1248V,

C15orf23:p.S2呵， DNAH5:p.D3236N, SPTLC3:p.R97K, TMC5:p.R276C、 CFB:p.R3 l4M, 

FRGlB ﹔p.ASOP勻 INMT:p.S212F, LOC649330:p.G93E可﹞＼！IAP2K l :p.Pl24S可 RGS7:p.R44C守

STK19:p.D89N多／組）AM30:p.G97L, ARL16:p.G6R, A.RMC4:p.E22K, BRAF:p.K601E, 

CAPN13:p.P405S多 CD1C:p.R89C、 CLCCl:p.P406Q多 CNTI芯：p.S379F、 DNAH5:p.R742Q,

EEF1B2:p.S43G, FRG1B:p.l59V, GABRGl:p.E205K, IARS2:p.R832C勻 IL32:p.D218息，

ISX:p.R86C、 KLHDC7A:p.E63 多K, NAP1L4:p.P285Q, NBPF10:p.Q908E多 OR2A多：p.S71L,

OR4E2:p.R226Q, OR4M1 :p.G41E, OR4M2 ;p S268F勻 OR4N2:p.G41E, OR51B2:p.S163L句

PCDHGC5:p.R293C, PCLO:p.R4133C呵， PHGDH:p.Gl 73L, POTEG:p.D51N多 PPP6C:pJ月~301 C, 

PRAMEF 11 :p.C84S勻 PSG9:p.E404K, PTPRB:p.Dl560N勻 RNF152 ﹔p.P95S可 SPAG16:p.P488S, 

SPATA8:p.E18K、 TAFlA:p.Rl 72﹞叫， TCEB3C:p.E308K, THSD7B:p.E126瓦， TTN:p.E12129K,

XIRP2:p.D2439N守 and ZNF83 l :p.R1393Q. 

58. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

（的 the population of subjects is suffering from UCEC ：、 and

(b) the at leas1; one tumor· pecific mutation comprises an>r combination of 

mu ta ti {)ns selected f1岫om the grοup consisting of、 RPL22:p.Kl5fs、 PTEN:p.Rl30G多

PTEN:p.Rl30Q勻 KRAS:p.G12D, KRAS ﹔p.Gl2V勻 PIK3CA:p.Hl047R, PIK3CA:p.R88Q可
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PIK3CA;p .E545K, PTEN:p.V317此， FGFR2:p.S252v九r, PIK3CA:p.E542K ‘ CTNNB1:p.S37F, 

POLE:p.P2861支， PPP2R1A:p.Pl 79R, CTNNBl :p.S37C, KRAS:p.G 13D, CTNNBl :p.D32N, 

CTN'N13l:p.S33F, CTNNBl:p.G34R、 KIAA2026:p.R雪74C, LIMCHl:p.R806fs、

PU五3CA:p.H10471勻 ALPK2:p.K523fs, Cl不~NB l :p.S33C, FBXW7 ;p.R505C, HPD:p.R284fs勻

KRAS:p也Gl ﹔2A, PIK3CA:p.R93Q多 POLE:p.V411L, TP53:p.R248＼可， ABCA11P:p.R385I,

AB 11: p .K 44 5 N勻 ACSM21主p.Kl95N、 APOB:p.F3 l 02L, ASCC3 ﹔p.Rl36Q多 Cl 2orf4:p.R335Q, 

CCDC132:p.R838C, CHD4:p.R975H多 CSDEI:p.R220C, CTNNBl:p.D32Y、 CTNNBl :p.S33Y, 

CTNNBl:p.T4 日， EXOC 1 :p.R588C, FBXW7:p.R465H守 FGFR2:p.N549K, FUBPl :p.R430C勻

GENl :p.S509L, IK:p.E90fs、 KIF20B:p.E54K，﹔MAX:p.H281丸， MBOAT2:p.R43Q,

METTL14 ﹔p.R298P可﹞＼！IFGE8:p.D l 70N勻 MS4A8B:pιS3L, NSMCEl :p.D244N守 OXRl:p.E122K,

PCDH19 ;p .E530K, PIK3CA:p.R108H, PIK3CA:p.N345K, PIK3CA:p.C420民，

PIK3CA:p.Q546P, PIK3CA:p.Q546R多 PTEN:p.Rl30L, RBL2:p.El27K, RXFPl:p.S223Y、

SF3B l: p.R957Q, SLC20A l :p.P328息， SOX17:p.S4031, TNSl:p.Q659del, TP53:p.R273H, 

TP53 :p.R273C多 TP53 :p.R248Q多 TTN:p.Dl6823N, TX."N'Ll:p.R234C, ZFHX3:p.Rl893品，

ZNF 180:p.R625I, ZNF257:p.R392I, ZNF354B:p.D609﹞＼1 守 ZNF43:p.R280C, ZNF709 ;p.R468I, 

ZNF765:p.S254L, ABCA5:p.Rl476Q, ACVRl :p.R206H、 ADADl :p.Sl 1L, ADAM9:p.R256Q, 

ADD3:p.E570K, ADGB:p.Sl 124L, AGXT2 ;p.R502C, AMBN :pιS225Y, ANKDD1A:p.R24日勻

ARHGEF33:p.R46I, ATPlOB:p.Ll304I, ATP2Cl:p.E724K多 ATP9A:p.R290Q、 A

A VL9:p.F34L步 BMPER:p.R241Q, BTN3A2:p.El53K、 Cl4orfl 18:p.R279I, 

Cl4orfl66B:p.F230L, C3orf立3 :p.R2 l 7C, C3orf62:p.Rl 85Q、 CACNA1C:p.S710L,

CAGE I :p.E539K多 CARD l O:p.KE272del、 CCDC144A:p.Sl264L, CCDC168:p.D5020Y、

CCDC36:p.R2091, CD55:pJ~﹔ 156K, CEP44:p.S253L刊 c日T /~ p.E728K, CRE至3BP:p.P2094L句

CTNNBI:p.S37A多 CTTNBP2:p.S420L, DC'I、：p.R532Q、 DIAPH2:p.El21K多 DLG2:p.S624L,

DNAH10:p.Rl888Q, DNAH14 ;p.Rl367C, DNAH7:p.R2961Q守 DNAH8:p‘民1347H,

DNAJC13:p.E1248K, DNMTl:p.E51 瓦， DST:p.Sl767Y, DYNC2Hl:p.E883D, E﹔MRI:p.R631Q多

EPHX4 ﹔p.R282Q可 ERCC6L2 ﹔p.L445I勻 F10:p.Ell 7K勻 FA 此i155B ﹔p.El58K, FAM83B:p.R206Q勻

FARPl :p.S383L, FAT3:p.A4159T, FBXW7:p.R689W, FBXW7:p.R465C, FBXW7:p.G423V, 

FNl :p.R290C, FZD6:p Rιl 16Q、 GA.BRA3:p.R73H多 GABRAA:p.R460Q, GALNTL2:p.E395玄，

GFAP:p.A233T, GGA2:p.A63V, GIGYF2:p.R227H, GNPTAB:p.Rl 189Q, GPRl l2:p.Sl283Y, 

GPR98:p.R4142\V, GRIA3:p.S646Y、 GRJV16:p.E363D多 E王MCNl :p.S 133Y, HSPA4L:p.R483C、

HTR2A:p.S219L，仔HS7:p.R940C, INTS7 ;p.Rl06I, ITM2C:p.El67K守 JAKMIP2:p.R283I,
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KCND3:p.S438L, KCNS2:p.D211N, KDM1B:p.F361L, KIAA0556:p.L330I, 

KIAAl 147:p.A149V、 KIF23:p.Rl50Q多 KIF27:p.K925N, KIF9:p.R594Q多 KLHL13:p.E2日K,

KU－王L28:p.E33K, LIN9:p.Rl83引人 LRBA:p.E2103K, LRP2:p.R2432I, MAGI2:p.L450M, 

MCSR:p.A 109rl、勻 MEGF10:p.Sl053I「 MKI67:p.Tl664兒， MKLNI:p.F485L, MMRN1 :p.F9171勻

MSH4:p.E730K, MTOR:p.S2215Y, ~位JC7:p.S336L, M\13PC2:p.R646H, N4BP2L2:p.R506C, 

NAPS A 勻：p.R121Q, NCOA7:p.E369D、 NCR1:p.R258W, NEK1 l:p.R374Q多 NHEJ1 :p.R109Q, 

NNMT:p.E233K, NOTCH4:p.15 16LL>L, NPY!R:p.A3711呵， NRAS:p.Q6日支， OGDHL:p.R57C,

OMA 1 :p.R445Q‘ OPRMl:p.R462C, OR4C12:p.F248L可 OR5AK2:p.K89N可 OSBPL6:p.R577Q‘

PCDHAC2:p.K138N、 PCDHB12:p.R289C, PCDHGC5:p.A70T, P巫：3CA:p.R38H,

PIK3CA ;p E39K, PIK3CA;p .E110de1, PIK3CA:p.K111E, PIK3CA:p.Q546玄，

PIK3C人﹔p.M1043V, PIK3CA:p.Ml043I, PLA2G3:p.R201Q, PLXNA1:p.E1295K, 

PONl :p.R306Q, POTEE:p.R30咒， POTEF:p.K674N, PPP2RlA:p.S2多6F, PPP2R3B:p.F310L, 

PRAM1 :p.A268T, PREX1 :p.El246K, PRKCQ:p.A324V、 PTEN:pJU30P, PVRL4:p.A358T, 

RAJ2:p.S385Y, RBM39:p.T353I, RELN:p.F2722L, RFPLl:p.R148Q, ROB02:p.Dl018N, 

ROS 1 :p.R245I, RPS6KA6 ;p S394Y勻 RSBNl :p.E572K, RYRl :p.A2576T, SACS:p.R2906Q, 

SCAPER:p.R366Q, SELP:p.R429W, SENP7:p.S673Y、 SEPHSl :p.El3;K, SFRP4:p.R232{;), 

SGKl:p.K367de1, SIX1:p.El91K, SLC10A7:p.S261L, SLC12A2:p.R828Q可

SLC16A 14:p.R495Q, SLC71九2:p.R322W 、 SrvICR8:p.El 75K, SOS 1 :p.N233 Y多 SPOP:p.ESO瓦，

STRN3:p.K218N, STXBP6:p.D92N多 SULT lEl :p.R77Q, SlJN3 :p.Ll24I, SUSD l :p.R343C, 

SYNM:p.R516Q, TAF1 :p.1之843＼九九 TDJ訂）3:pJ之322Q、 THADA:p.S 1941 L, TLN2:p.S208L, 

TNIEM161B:p.R3 l 的， TMPRSS3 :p.Rl的， TP曰：p.Y220C, TPTE:p.S423L, 

TRANK l :p.E846K, TRPC5:p.S490L, TRPM3:p.R429＼九九 TSSK1B:p.E301K, TTLL7:p.R75l 日勻

TTN:p.S20317L, TTN:p.E6404K, TTN:p.R4434。’ TTN:p.R2506Q, UGT8:p.E102K, 

USFl :p.R52Q, USP16:p.R455Q‘ USP25:p.R873日勻 USP33 ;p.R36Q, VPRBP:p.R802Q, 

VPS13B:p.R692Q多 九九＇DR65:p.:Fl lOC、 YTHDC2:p.El 85K, ZFYVEl :p.R266Q, 

ZKSCANl:p.R54lfs, ZNF117 ;p .Rl57I, ZNF180:p.R569I, ZNF195:p.R59Q, ZNF254:p.K l 79N勻

ZNF263:p.R51 OI勻 ZNF333:p.R554Q勻 ZNF354B:p.R402I, ZNF442:p.R309Q, ZNF454:p.1之3761,

ZN:F485:p.R374I, ZNF488:p.R206Q, ZNF559:p.E284K, ZNF594:p.R287I, ZNF61 l :p.R390I, 

ZNF645:p.R154（了， ZNF649 ﹔p.R338Q多 ZNF649:p.Rl98I, ZNF674:p，民40況， ZNF675:p.R22（沌，

ZNF678:p.R564I, ZNF732:p.R35，枉， ZNF780A:p.R466Q, ZNF823:p.R547I, ZNF836:p.R854I, 

ZNF836:p.R630I勻 ZNF84l:p.R757I, and ZNF98 ;p .R370L 
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59. The pharmaceutical corn position of any of paragraphs 30-36勻 wherein:

(a) the population of subjects is suffering from ACT ：、 and

(b) the at least one tumor-speci自c mutation comprises any combination of 

mutations selected from the group consisting of ZFPM1 :p.EPL444dei 、 CrARS ﹔p.P42A,

ZNF雪 l 7:p.V349A, LRIGl:p.L24V, CCDC102A:p.R96\V, OPRDl:p.C27F, SO\V必-IA:p.R124P,

LACTB:p.心的L, TOR3A:p.F13L, ZFPM1 :p.E444fs勻 ZNF787:p.D367del勻 LRIGl ;p.L26V, 

IRX3 :p.L422P、 TRIOBP:p.Hl300R多 TUBA1C:p.L146F, 

ZFPJ\fl ;p.446 ___ 447LA>P可 TPO ﹔p.S398T, USP42:p.R779P守

GLTPD2:p.D209巳 OTOPl :p.LLW104del, RINL:p.P402L, 

ASPDH:p.Q266R羊， KCNK17 ﹔p.S21G勻 T﹞＼！IEM247:p.Ql28巳

OBSCN:p.R4516W 、

ADAD2:p. Gι：！4E多

FAM184B:p.R784協七

C lorfl06:p.R538C, 
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ZFP~!f! :p.P445fs, 

ERCC2:p.D312N勻

1~IDHDl :p.S3G, 

MUC5B:p.D682G, 

ZNF598:p.E25G, 

PAN直2:p.Gl2位，

PODXL:p.28 30PSP>P, SALL3 :p.L593 V多 THEM4:p.L17R, C2orf81 :p.T3 l SP, 

CLDN23 :p.V21 OM, F AL\fl 09A:p. GGG l 56del、 FPGS:p.I22V多 HHIPL l :p.V692A’ 

MUCSB:p ‘ M2869T, PLEC:p.Rl386Q, SYT8:p.R373\V, TAFS:p.S 130A, TMEM189間

lJBE2Vl :p.N6D, lJQCRFS 1 :p.S6A, B3GNT6:p.L316品， CCDC105:p.P499T, CUC6:p.Q298E, 

IDUA:p.T374P, NOTCH2:p.Cl9W, RGS9BP:p.A96S, RREB l :p.G783V, SP8:p.Gl65del 守

\VDR34:p.W60G, Cl 9mflO:p.Gl2良多 CELSR2:p.16_17insP多 FA1\175Cl :p. 71 _71日＞HLVSQR日，

GPRIN2:p.R446H, KBTBD13:p.A81V, OGFR:p.S557T, PODXL:p.30 _30P>PSP, 

BHLHE22:p.L62Q, C4o吋'32:p.G32E勻 C5orf65 :p.Q245i支， KNDC1 :p.V806D, KRTAP10-

6:p.49 _49P>PSCCAP, LRPl 1 :p.P92R多 MAP1S:p.S411C, NOL9:p.S58A多 RASIPl :p.R601C、

RGMB ;p S63i支， SARJ\,11 :pJ之23P, TSC22D2:p.A419T, ZNF628 ;p.T230A, ZNF814:p.A337V, 

AATK:p.A541T, BTBDl 1 :p.G265人， CRIPAK:p. C 1431丸， KCTD3 :p.F9V多 KRT8:p.S59A,

MUCSB:p ‘ S681G, NCOR2:p. l 846 1847insSSG, OGFR:p.E556K, A.POE ﹔p.Cl3。民，

Cl0orf95:p.A85S, Cl3orf33:p.R59G、 CRIPAK：﹔J.C 1741支， FAM18B2:p.C51 Y多 GLB :p.P998L, 

GLTSCR2:p.Q389R, HECTD2 ;p .Pl9A勻 IRF2BPL:p. 123 125QQQ>Q勻

MEX3C :p.179 _ l 82AAAA＞正丸， NEFH:p.EE658del, RNF149 ;p.S9G, RNF222:p.A 133 ］、勻

SEZ6L2:p.R74P, TNIP2:p.R73G多 ARRDC4:p.T79A, B3GNT6:p.P330fs、 BAGl:p.G4 雪R’

C22orf26 ﹔ p.P28L、 c日DH:p.E40A多 COQ2:p.V661勻 CTGF:p.H83D、 DLEU7:p.A83V,

EPPKl :p.D2378H, FA1\,186Cl :p.R30P, FZDl :p.93 ___ 94insP, GPRIN2:p.V241M, 

GPXl:p.11 13AAA>A‘ HES3 ;p .P96T, JMJD4:p.Al lV‘ KANK3:p.R359日勻 LPPR2:p.Al86S‘
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NO Ml :p.R24G, RNF39:p.G263C, SCRT1 :p.S133A, 

SNED!:p.Ll228P, TTLLll:p.122 123insKA多 ZCCHC3:p.Al59del 、 ZNF219:p.QP233del,

ASB16:p.T249A, ASB2:p.H515P、 ATP9B:p.S39G、 AVL9:p.G7函， Cl 7orf96:p.L63 ＼人

Cl 9orf29:p.A499V多 CRB2:p.Tl l lOM, CRIPAK:p.Pl 73R勻 CRIPAK:pJ190Ld勻

CSG延，NACT2:p.L362F, CTBS:p.LAL3 l紹， CTN.N13l:p.S45P多 D~海1RT1 :p.S45T, 

DOK7:p.G461D, FBRSL1 :p.A836V, FEZ2 勻p .P50L, FRGl:p.Sl69N勻 HSDl 7B 1 :p.G313S, 

IBA57:p.Sl30R多 KIF1A:p.E917D, KR1于＼.＿P9-l :p.160_ l 60Q>QPSCGSSCCQ多

LURAPlL;p.55 ___ 56insGGG守﹞＼1~1U :p.A l 9E守 NMU:p.Al8E勻 NOXA1:p.D6E, NPTXl:p.GlOOD勻

PLfN5:p.R306＼丸，： TBP:p.95_96insQ, Tl'vlEM200C:p.S498G, TNXB:p.V706fs多 VARS:p.P5 l S, 

ZC3日 12D:p.P405S, and ZZEF l :p.V30A. 

60. The pharmaceutical composition of any of paragraphs 30-36勻 wherein:

(a) the population of subjects is suffering from CESC; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of PIKJCA:p.E545K, PIK3CA:p.E542玄，

MAPK 1 :p.E322K, EP300:p.Dl399N可 ERBB2:p. S3 l OF, ERBB3 :p.V104孔1, KRAS:p.Gl2D, 

AN• KRDl2:p.E721Q, ANKRD36:p.M1144］：﹔MICA:p.G318品， PIK3CA:p.E726K,

PTEN:p.Rl30Q勻 ABCDl :p.S606P可 ACTL7B ﹔p.E211K, ADAM2l:p.Fl29C勻

ADA.MTS 12:p.Pl 053A, AKTl :p.El 7K, ANKLEl :p.V643L, AN03 :p.M956I, AOAH:p.R326T, 

APOD:p.Sl 15L, ASCCl:p.H207Y, ATM:p.S800F, AU直KA:p.S387L, BAG多：p.M286I’

C12orf43 ;p .E28Q, Cl6orf3:p.G65S多 C3orf70:p.S6L, C4or位 1 :p.E80。Q, CALB2:p.K60N, 

CALCB:p.R8 l T, CCDC l 52:p.El 多3Q、 CCDC53:p.R58C, CDC27:p.P242S、 CFHR5:p.R441H、

CLOCK:p.L123fs, C：此1YA5:p.E2733K, CNTRL:p.Pl85S, CSHL1 :p.R117Q, CSMD3:p.H952Y, 

CTNNBI:p.D32G多 CTSH:p.E254Q, DHPS:p.F49L, Dl'vl:PK:p.R44H多 DNAH14:p.F622缸，

DNAH3:p.E3367Q, DNAH8:p.E587D, DNASE1Ll:p.D212N守 ECE2:p.D254N,

FAM71B:p.H445D, FAM73A:p.G23V, FAS:p.E261K、 FBX＼元17:p.R505G, FBXW7:p.R465C, 

FEZF2:p.E82K, FKBPL:p.El61Q, FMNLl :p.E927Q, GPATCH3:p.E275Q, GPR142 ﹔p.R304T守

GPRIN2:p.TIOOP多 GRA此1D2:p.ll23 此1, HE!主C2:p.S329F, HGF:p.G229A, HIF3A:p.A72T, 

HIST 1HlB:p.Kl88N、 HIST1H2AL:p.R30P, HIST2H2AC:p.R30P, HLA-C:p.Nl04K多 HLA­

DPB1 :p.G114缸， HRNR:p.G2539S, lNVS:pJ之799K、 JPH3:p.Q433H, .JUP:p.S627L, 

KIAA121 l :p.R308此， KIAA.1211 :p.E309函， KLK2:p.El61K、 KRAS:p.Gl3D, KRAS:p.Gl2V、

LIN9 ;p.E23 l 玄， LOC151174:p.P90S, LRRC37AJ ﹔ p.A406D勻 LRT一心12:p.Ll 76V勻 ：此1EPE:p. S30T可
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MUC12:p.R2634C守 I\1UC4 ﹔p.S2936L, MYOM2 ;p.D988N, NFE泣，2:p.D29H,

NOTCH2:p.R2298W, NPIPLl :p.P250L, NR5A2:p.E80K多 NYAP2:p.Rl 97Q, OBSLl :p.El 642K, 

OR13C2:p.L9V、 OSBP:p.Q721誼， PAOX:p.Hl 07Y, PDIL T:p.E500瓦 PIAS3 :p.D460N、

PLEKH02:p.E351Q多 PNRCl:p.R73C、 PPP4R1 :p.L597F, PREP:p.F469L多 PRKDC:p.Q3568E,

PS:NIE3:p.R231W, RAN大BP6:p.恥的科r, RCAN2:p.D440N多 RNPC3:p.El 16fs、 SDH，生Pl:p.H66Y,

SDHAP2:p.S37品， SERPINA3:p.K158N勻 SERPfNA4:p.R98（了， SF1:p.R255W, SGSMl:p.E818K, 

SIMI :p.V213M, SLCIOA4:p.F281L, SLC25A5:p.I79F, SLC35G2:p.K62品， SLC4人9:p.R617C,

SLC02A1 :p.M479l勻 SNDl :p.Q38E, SPAT Al 7:p.R72K勻 SRSF12 ﹔p.Sl50C, TADA2B:p.E67K可

TCTEX1D2:p.S74L, TEDDM1:p.M166I, TEX15:p.E1652Q多 T﹔MC2:p.E92D,

TMEM13l:p.E1319Q, TNKS2:p.T619fs‘ TNS 1:p.Q659del, TP53:p.E285K, TRAF3:p.S9F, 

TRIM61 ;p.K98N, TRPM1 :p.M996I, TUFTl :p.L 1011午， U2AF1 :p.S34F, UNC93B 1 :p.V498M, 

USP4:p.L259V, VCAN:p.S 1308C, \VDRl 7:p.P278S、 ZBED4:p.S38雪L ZEB2:p.El094K, 

ZFYVE月：p.Mll47I, ZNF16:p.R452W多 ZNF677:p.R131 T, and ZSWIM4:p.E407K 

61. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn CRC; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of KRAS:p.G12D, KRAS ;p.Gl2V‘ 

BRAF:p.V600E、 KRAS:p.G13D, TP53:p.Rl 75H, PIK3CA:p.E545K, FBX＼元17:p.R465H,

KRAS:p.Al46T, PIK3CA:p.Hl047R, TP53:p.R248引人 CDC27:p.D555E, SMAD4:p.R361H, 

TP53:p.R273H, KRAS:p.G12C, NRAS:p.Q61K, ERBB2:p.V842I, E交lBB3 :p.V104孔11,

FBXW7:p.R465C, PIK3CA:p.R88Q, PIK3CA:p.E542K, TP兒：p.R273C, TP53:p.G245S, 

AXIN2:p.G665fs, C16orf45:p.T106N、 C20orf26:p.R1088Q, DNMT1 :p.E432K, 

FBXW7:p.R505C、 HLCS:p.E362K, HPSE2:p.K58N, KIF14:p.R598Q多 KIF18A:p.Rl 7C, 

KIF20B:p.E991K勻 KI_正－1L5:p.R326C, KLK2:p.P57T, KRAS:p.Gl2A, KRAS:p.Gl2S, 

LPHN﹔3:p.Rll83。’ LRP6:p.R675Q, MYH8:p.Rl 048Q多 NRAP:p.E327K, NRAS:p.Gl2C, 

PIK3CA:p.N345玄， POSTN:p.R508C勻 PPP2Rl A:p.Rl 83＼／九r, PTEN:p.Rl30Q‘ RAF ]:p S2571-~ 

SDK1:p.T1181M多 SGSMl :p.Fl l 17L, TCF7L2:p.1之482鼠、 TP53:p.1之2s2v九九 TRIM23 :p.R289Q勻

UGT8:p.E102玄， ZNF491 :p.R343Q, A2M:p.R732Q，九位＞ACL1.旬，A266T, ABCA8:p.El 158玄，

ABCA8:p.1之842Q、 ABCA8:p.A696T多 ABCB8:p.R345H, ACACA:p.R1731 C, ACADJ叫：p.F48C,

ACOT9:p.R50Q, ACPP:p.RlO多Q, ACTL7B:p.R354H, ACTL9:p.R331H, ACVRl:p.S290L, 

ADAM30 ;p S314Y勻 ADAM32:p.R559Q可 ADAMTS16:p.D817N, ADAJVlTS4:p.Rl56＼九九
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ADCY5:p.R661H, AGMAT:pV313M勻 AGPAT4 ﹔p.A212T, AKAP12 ﹔p.E1282玄，

AKAP9:p.L3482I, ALB:p.S294L, ALDH1Ll:p.A870T, ALG2:p.S302Y, ／九民1fOTLl :p.R676。’

ALvIPDl :p.K502N、 Ai\ifPH:p.R292稿人 ANKRD6:p.R479C, APBAl :p.K730N, APBAl :p.E624K、

APC:p.E847fs, APC:p.Fl354fs, APC:p.Ml413fs勻 APOB:p.R3136C, APOB:p.A43V, 

APPLl :p.R668＼九九 AQPEP:p.A309T, ARF4:p.Rl49H, ARFGEFl:p.Dl632N, 

ARHGAP32:p.E 1253K, ARHGAP36:p.R 128C, ARHGAP36:p.A 147\T, ARHGAPS :p.D890息，

ARNTL:p.T395J\.哇， ARPP21 :p.R.338日， ARSG:p.V13 日， ASCC3:p.Rl 197Q, ATP10D:p.R311H, 

ATP6VOA4:p.R191Q, ATP9B:p.R265Q可 AXDNDl:p.E930D, AXIN2:p.W663fa, B2M:p.Ll3fs可

B3GALNT1 :p.Rl45Q, BACHl :p.R538。’ BAG5:p.D439N, BBOXl :p.Fl 76V, 

BCL2L11 :p.R91Q‘ BCL7 A:p.T521肘， BCLAF l :p.R37品，：BEND5:p.Rl98C, BICD2:p.R162H, 

BLVRA:p.S44L, BMP3:p.R344＼九／多 BNC2:p.R512＼九九 BRPFl :p.R66C, BRv九！I)3 ﹔p.R787C,

BTBD7:p.S436L, BUB1B:p.F996L, BZRAPl:p.Vl627I, Cllo丘30:p.Rl 11 lC’ 
Cl4orf101 :p.E295K, C14orf102:p.D115N, Cl4orf105:p.R1001, Cl 5orf立：p.V488I,

Cl 5orf33 :p.D340N多 Cl6orf87:p.Rl5 日， C1RL:p.L351函， C22orf﹔10:p.P32品， C3orf39:p.R333\V,

C5orf30:p.D4N, C5orf4:p.R114Q, C6。而170:p.K724T可 C7orf63:p.AlOT, CACHD1 :p.S720Y, 

CACNA1A:p.T665l咕， CACNA2D3 :p.A332T、 CACNB2:p.R608H多 CACNG3:p.Vl34I,

CACNG3:p.Al38V, CACNG5:p.G121R勻 CADM1:p.S1901一句 CADPS:p.A1073T勻

CAPRIN2:p.El3K, CARDl l :p.R423Q, CASC! :p.R54Q, CASP14:p.R5\V多 CBFB:p.El52K,

CC2D2A:p.R1284C, CCDC18:p.K615N, CCDC60:p.R23 OH, CCDC8l:p.R2多9I,

CCDC88C:p.P185 lfs多 CCKBR:p.V236M, CDlOl :p.D283Y, CDlOl :p.R594Q勻 CD180 ﹔p.N228T,

CDC14B:p.R375C, CDCA7L:p.P405fs、 CDH10:p.E349K多 CDH12:p.D674N多 CDH20:p.Al34V、

CDH23:p.Fl 77L, CDH2:p.D547Y, CDH9:p.F523L句 CDK16 ;p.R l08C, CEA CA恥的﹔p.L640I勻

CEP152:p.E21K多 CEJ之S3:p.E95D, CHD4:p.R975日， CHD5:p.A801T, CIZl :p.V668A, 

CLEC18A:p.R423H, CLTCLl :p.R481丸V勻 CMAS:p.Rl IOQ, CNR;IP1 :p.Rl02九九r,

COBLLl :p.K732N多 COL14Al :p.Rl 0821, COLl 7Al :p.P1004L多 COL4A6:p.L550I,

COL6A3 :p.D2792N勻 COPB 1 :p.R425C可 COR02A:p只526R守 COX15:p.L86I, CS孔1Dl:p.S781Y勻

CTCFL;p .E423K, 

DACH2:p.R539C, 

DDil :p.R275Q勻

DISPl :p.R763C, 

DMD:p.R3195日勻

CTDNEPl:p.El26K, CTTNBP2:p.Rl64(:; CYP4B 1 :p.E434D勻

DBC1:p.V216I, DBF4B:p.S254Y, DCHS2:p.F2149L, DCLK2:p.S549Y, 

DENND4人：p.P357H, DENND4C:p.Rl081Q, DHTKDl:p.R410Q, 

DKK2:p.R230誼， DKK4:p.R203Q, DLCl :p.A350V, DLCl :p.E222D, 

DNAH5:p.R982H, DNAH5:p.R224Q‘ DNAH9:p.Dl547N‘ 
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DNAJC24:p.E61K, DNMl:p.A251T守 DN﹞＼！ITl ﹔p.E 153 lQ, DNJI』ff3B:p.R92＼九r,

DOCK10:p.Al830V、 DOCKl:p.E864K, DOCK2:p.Gl 70R, DOCK3:p.Rl 183C, 

DOCKS :p.E l 77K、 DOK多p .R274\V, DPP8:p.Gl65R, DPY19Ll:p.F378L, DUOX2:p.F880L, 

DVL2:p.A601缸， EBAG9:p.El87K勻 EBF3:p.G255品， EDNRB:p.L450R多 EGR2:p.R390fl

El-亞）3:p.E44K, EIF2Cl:p.R139Q, ELF3:p.F30多品， ELMOD2:p.Tl41M, EJVIR2:p.S75L, 

ENAM:p.R373H, ENOX2 ;p.R356W, ENTPD7：勻 p.E327K, EPG5:p.D369叭 EPHB2:p.R392H,

ERCC6:p.V780I, ERCC6L:p.R505Q多 ERR.FI I :p.A421T、 ESCO I :p.R300Q多 ETV6:p.R369W,

F8:p.S2269Y, FAM123B:p.F173fa, F AM135B:p.R884日勻 FAJVl169B:p.K 165N勻

FAMl 70A:p.E56K、 FA1\1171B:p.D459N、 FAl\1181A:p.Rl09H, FAl\的B:p.R402C呵，

FBXOl i ;p .A432V‘ FBX\V7:p.R689＼／九7, FBX\V7:p.S582L’, FBXW7:p.R14Q, FGF14:p.A236\ 

FHDCI:p勻R254＼九r勻 F討﹛：﹜﹝）3:p 勻A225T、 i司－lOD3 ﹔p.E813K, FM03:p.F510L, FNDCl:p.R652H, 

FOXKl:p.R354＼九九 FOX_]\曰：p.P96峙， FPGT司了可-JI3K:p.R455H, FZD3 :p.D367N, 

GABRA4:p.R460Q, GABRA5:p.Sl26N, GABRB3 ;p.D500N, GALNTLS:p，民2621,

GJAl :p.R362Q, GLRA3 :p.L454I, GLR生3:p.Fl32L, GOLGA4:p.Ql536瓦 GP2:p.S41L,

GPC6:p.A214T可 GPLD1 :p.R717Q‘ GPR125:p.Rl l3Q, GPR156:p.F754I一句 GPR158:p.D566N, 

GPR21 :p.1至2l6H、 GPR61 :p.A62T, GPR98:p.R4142W, GPRC5A:p.V30I多 GRAP2:p.E69D,

GRIA i ;p .R218C, GRIA2 ;p .R845Q, GRM7:p.R679Q勻 GTF3A:p.K306N, HA01 :p.Rl72C勻

HARS2:p.Rl68H, HBB:p.F42L, HCN4:p.R525日步 HDAC5:p.Al 044T, HGF:p.S467Y, 

HIPK4:p.R280誼， HLA-DMA:p.E84K, HMG20A:p.E248D, HPS3:p.S468L, HRSP12:p.R120Q, 

HS3ST1 :p.E287K勻 HTR3B:p.R236C, HTR5A:p.Rl52C, HTT:p.D1548N, HYDIN:p.R1187C, 

HYDIN:p.R939Q, HYDIN:p.R451Q, HYOUl:p.R158C, IFTl 72:p.A944V, IGJ:p.R77Q, 

IL171克A:p.Q803缸， ILll主APL2 ﹔ p.'I、647M, IL3 ;p.A90T, IL5l主A:p.L47I, INPP5D:p.R523Q, 

INPP5K:p.R263C, IRAK3:p.R267Q, IREB2:p.R419Q多 ITGA4:p.T673M, ITGA4:p.F900L, 

ITIH5:p.A912T‘ ITK:p.El96K ‘ JAGl:p.A462T, JAKl ;p.V310I, KALl:p.V303I, 

KBTBD8:p.V549I, KCNA3:p.A415V多 KCND3:p.S438L, KCN「MB4:p.F209L,

KCTD20:p.L314此， KDELCl :p.L447I勻 KIAA0528 ;p .Rl81Q, KIAA0556:p.R1082＼九九

KIAA1109:p.S4937Y, KIAA1804 ﹔p～r474民11, KIAA1804:pJ之477v九／多 KIF16B:p.Rl45Q勻

KIF26B:p.Al l 14V, KPNA4:p.R29Q, KRAS:p.Kl l 7N多 KRAS:p.Q61L, KRAS:p.Q61K, 

KRT6B: p. L l 97P、 L1CAM:p.Tl86M, LALBA:p.A4n、勻 LAMA4 ﹔p.A558V、 LBX1:p.Rl76＼九r,

LPAR4:p.Rl45Q, LRP1B:p.K2623N多 LRP2:p.R3043C, LRP2:p.S737L, LRRC18:p.R218\V, 

LRRC3 l :p.K23T, LRRC7:p.R 1389日勻 LZTS2:p.Pl00此， MACFl :p.S292I.’，孔1ACF 1 :p.F722L, 
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MAEL:p.R345C守 MAGEE I :p.V380M, MAGll:p.Rl 198C, MAP1B:p.E2046D, 

MA.P2:p.K530N, ﹔IVL久P2K4:p.R287日， ﹔IVL久P3K4:p.R275Q, MAP7D2:p.I之487C,

MAPK8IPl:p.L217函、 MBOAT2:p.R43Q多 MCF2L2:p.R926Q, MECOM:p.R969C, 

METTL16:p.R200Q, METTL21A:p.R174Q, METTL6 ;p.F56L, MFF:p.1之l62C,

MFSD5:p.R280Q, MIA3:p.Q356H，主i~1AA:p.R326C, MORCl:p.Dl 13Y, MORC2:p.R740誼，

MPDZ:p.L804I, MRl:p.S46L勻 MRPL47:p.L234I, MS4A8B:p.S3L, MSH4:p.K464N, 

MSH6:p.Tl085函，﹔MSH6:p.Rl 095H,;MUC l 6:p.R8606H、﹔MYHB:p.D311N多 MYH7:p.Rl689C,

MY01D:p.E246K, MY03A﹔p.N525日勻 ]\!IY06:p.D l l 80N, MY09A﹔p.R2179Q勻

MY09A:p.Rl67Q多 MYOZ2:p.E251K, MYTl:p.E226瓦， NAA25:p.S807Y, NCA.Ml :p.R474W, 

NCOA4 ;p.R562Q, NEB:p.D5434N, NEB:p.Ll59日， NEB:p.El214K, NEDD9 ;p.A798T, 

NEDD9:p.A316T, NEKl :p.R608C, NFASC:p.V256I, NlNL:p.Rl366（了， NLRC4:p.D593J'心，
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NLRP4:p斗T229I, NLRP多p .R392H, 

NPSRl:p.R235Q, NRAS:p.Q61 1句

NTN4:p.E59K, NUBl:p.R373Q, 

NNfE9:p.E75K, NOLC 1 :p.T428M, 

NRAS:p.G13仗， NRAS:p.（：只 2D,

NUDT的：p.S83Y、 7、下UF2:p.S340L,

NUP88:p.AJ02V勻。DZl :p.R2556\i九7, OGDHL:p‘ A427T守 OGFRLl :p.E427玄， OLFM4:p.Kl32N’

。PRM1:p.R353H多 OR10A3:p.S93Y, OR2﹔M3:p.R235H、 OR52Wl :p.Rl33C’ 

。R5AUl:p.R312H, OR5Bl7:p.Rl63日勻 OR8S 1 :p.A99V守 OSTN﹔p.Rll5Q可 OTOLl :p.V43 日勻

。TUD3:p.R277I, PAN3:p.S580N, P1九NK3:p.R260I、 PAX3:p.T424﹔M多 PCBP1:p.Ll02Q,
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PCDH15:p.Rl552I, PCDHAC2:p.A519T, PCDHAC2:p.E190玄，

PCDHAC2:p.Al56V, PCDHAC2:p.E271K, PCDHAC2:p.A736V多

PCDI由8:p.D235N多 PCDHGC5:p.S289L, PCDHGC旬，～T662r性，

PCOLCE2:p.A348V勻 PCOLCE2:p.R87H, PDE4日：p.S417L,

PHF3:p.Rl410l, Pli九S2:p.S519L, PIGR:p.A580T、 PIK3CA:p.D350G,

PIK3CA:p.E545G, PIK3CA:p.Q546K可

PLA2G4A:p.E443K多 PLCG2:p.E544K多

PLEKHG4B:p.E384K守 PLK l :p.D233G, 
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PLSCR3:p.E77K, PLXNCl:p.S462L, PLXNCl:p.R819C, POLA1:p.1三603D, POLE:p.S459F, 

POLE:p.V411L, POLQ:p.R860Q, PPP2R2B:p.P326L, PPP2R5C:p.S259Y, 

PRAMEF4:p.R248日勻 PREXI:p.V73 日， PRKAA2:p.1之407Q、 PRKAR2B:p.S309L, 

PRKCI:p.R480C, PRKRA:p.Kl22N, PSG8:p.R397C多 PSG8:p.R320C, PS:lvID 12:p.R201Q、

PTPDC 1 :p.R430＼九九 PTPN12:p.R765Q可 PTPN13:p.S887L, PTPRD:p.Ll053I, 
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PTPRU:p.D1434N, PXD﹞＼1:p.P856品， PXDNL:p.T 1312M, QRSLl :p.S226L, RAB7L1 :p.R79稿人

RALGAPAl :p.R398C呵， RANBP2:p.Rl231C、 RBBP7:p.E3 日K、 RBBP7:p.E274K,

RBFOX2:p.A340T, RBMXLl :p.R33 l Q, RHOBTBl :p.T464M, RilV1S2:p.R599Q, 

RIN3:p.S708L多 RLBPl :p.D28 l N勻 RLBPl :p.A 72V勻 RNASET2:p.Al27V, RNF113B ﹔p.Al72V勻

RNF150:p.R236Q, RN-Pl50:p.S208L, RNF43:p.S216L, ROR2:p.D672N, RPL6:p.Fl93C, 

RPS6KA5:p.El66K, RSP02:p.R28C勻 RUVBL l :p.E43 l k多 RUVBLl :p.Rl l 7C, 

R叭TDD2B:p.R254H、 RXFP3:p.Rl 13C、 RYR3:p.R2705Q, SAGE! :p.R229C多 SCFD2:p.R545＼九九

SCML4:p‘民194Q, SCN10A;p.T1570M, SCN11A:p.A1688T, SCNl 1A:p.V1289l, 

SCNl lA:p. V566l, SCUBE2:p.V342~哇， SEMA3A:p.D81N, SEJ'v1A4D:p.R252Q, 

SEPHS i ;p.R371Q, SEZ6L:p.S207L, SFPQ:p.R611Q勻 SFS丸NAP:p.S617Y, SGCG:p.A220\ 
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SH3TC2:p.R89C, SIGLECl 1;p S363F勻 SIPA1L1 :p.Rl063Q, 

SLC12Al :p.S292L, SLC22A15:p.S201L, SLC24A2:p.Al34V, 

SLC2A7:p.A65T, SLC30A9:p.R 194日， SLC33A1 :p.S542L句

SLC39A7:p.R382C, SLC43Al :p.P 133L, SLC43A3:p.R216巨，

SLC6A2:p.A562T‘ SLC8Al :p.R431H, SLFN12L:p.F232fs, 

SUTRK3:p.S298L, SMAD2:p.R321Q, SMARCA4:p.R381Q, 

SORBSl:p.Vl 156:［肘， SORBSl ;p .F570L, SORCS2:p.R320W人

SOX6:p.R719＼九九 SPATA22:p.Sl50L, SPEG:p.A944V, SPTB:p.R86C, SPTBN4:p.Al993V, 

STINI2:p.R572Q、 STT3B:p.D583Y, SlJLTlCιl :p.R85Q, SL月~3:p.El28瓦 S1.JPT6H:p.A957T,

SYNE1 :p.I1249I「 SYNEl :p.R 170協七 SYNE2:p.K3103N, SYNGR4:p.Rl69Q、 SYT7:p.T349~生，

TANK:p.S380L, TAS1R2:p.R270C多 TAS2Rl :p.F183L, TCF7L2:p.R488C、 TDRD10:p.S322L,

TECTB:p.L29I、 IEKT5:p.1之401H, TGFBR1 :p.S241L勻 THAP5:p.S287Y, THSD7B:p.R90H, 

TLLl :p.Tl 53M多 TLL2:p.S872L, TM9SF2:p.R91H, TMCC3:p.Rl 10H, TMEM132A:p.R481C, 

nν1EM132D:p.R578丸V勻 TMEM55A:p.R189Q, TMEM74:p.Rl25Q, TMPRSS 11A:p.S288L, 

TNIP2:p.Al39T, TOP2B:p.R656H, TOX:p.S354L, TP53:p.G244D, TP53:p.Rl 75C, 

TPO:p.A826T可 TPR:p.S2155L守 TPTE2:p.R258Q, TPTE:p.S423L, TRAKl:p.D627N勻

TRAPPCl 1 :pJ之568Q、 TRIM23:p.R396Q, TR!M44:p.D33 l N勻 TRIO:p.R661W多 TRPAl:p.K54N勻

TRPC多p S490L多 TRPM6:p.R995H、 TRPM7:p.Rl862C, TRPM7:p.R843Q, TRPSl:p.Rll25W, 

Tl之PV5:p.R492H, TRRAP:p.R3515W 、 TSHZl :pl主881M, Tl℃別人.p.S270Y, TTN:p.R22795C, 

TTN:p.R3193Q, TTN:p.R328H, TUBA3D:p.R243Q多 TUFTl :p.A340T, TXJ'在）Cl5:p.R343Q、

UBE2NL:p.R8位， UBIADl :p.A97T守 UGT2A l :p.N97也可 USH2A﹔p.F2369L, USP11:p.A286T勻
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USP25:p.Rlll9Q, USP26:pιR861Q, USP29 ;p.F81L, USP3l:p.D391N, USP40:p.S851L, 

lJTP14A:p.Vl48I, VAV3:p.E685K, VCAN:p.Rl l25H, ＼！可）Sl3C:p.Dl359Y,

vVBSCRl 7:p.R228C多＼VDR3:p.E841K, vVDR52:p.A157T、？恆的p .R268Q, XPOT:p.R54 l \V、

YTHDCl :p.R267Q勻 YTHDC2:p.E634K, ZBBX:p.R5961, ZBTB24:p.L607l, ZC3Hl3:p.R103Q勻

ZC\VPW2:p.D144N, ZEB2:p.Rl 多6H、 ZFHX4:p.E237D, ZFP 14:p.R386C, ZFP28:p R雪251,

ZFP2 ;p.Rl50I, ZFP3:p.R273I, ZFP90 ﹔p.R330Q多 ZHX2:p.V79C咒， ZIC4:p.S305L,

Zil\13 :p.D352N多 ZKSCAN4:p.R3 l 9Q多 ZMYrvI4:p.Rl446Q, ZNFl l 7:p.Rl 8位， ZNF167:p.R683I,

ZNF180:p.R40 日勻 ZNF19:p.R349I, ZNF205:p.R384C可 ZNF236:p.S1480L可 ZNF248:p.R568I,

ZNF259:p.R1741, ZNF266:p.R512Q, ZNF266:p.R344Q、 ZNF280B:p.E363K,

ZNF283 :p.R392Q勻 ZNF32:p.S62I一句 ZNF345:p.R82Q勻 ZNF345:p.R334I勻 ZNF350:p.R31 OQ, 

ZNF434:p.R306（了， ZNF439:p.E239D, ZNF439 ;p.R262I, ZNF443 ;p.R301 I, ZNF445:p.L682恥L

ZNF470:p.R64 日， ZN-P471 :p.R282I, Z:N'F484:p.Rl38C, ZNF528:p.R279Q, ZNF563 :p.K26N, 

ZNF573:p.R350I勻 ZNF583:p.R344l, ZNF585A:p.E638K, ZNF585A:p.1三491D勻

ZNF625:p.R235Q, ZNF652:p.K327N, ZNF677:p.R45 日多 Z:N'F678:p.R368I, ZNF699:p.Rιl lI, 

ZNF70:p.R244I, ZNF770:p.S441P可 ZNF774:p.R423Q勻 ZNF782:p.K247T可 ZNF7:p.R337I, and 

ZNF83 l :p.E949D. 

62. The phannaceutical composition of any of paragraphs 30-36, \vherein: 

（的 the population of subjects is suffering from DLBCL; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of EZH2 ;p.Y64 l F, MYD88:p.L273P, 

BCL2:p.G33R, CARDl 1 :p.E626K, ADCY2:p.A87V, BCL2:p.Nl 72S, BCL2:p.H20Q、

BRAF:p.K601E, BTGl:p.L31F、 CACNA1E:p.Rl458（了， CARDl l :p.E93D, CD79B:p.Yl 97D, 

CD79B:p.Yl97日步 CREBBP:p.Rl446H, GRIDl :p.E6221乏， HISTl日 IC:p.A65V,

HIST1H1E:p.G133A, HIST1H3B ;p .A48S勻 KRAS:p.Gl3D‘ MYD88:p.S251N,

PABPCl:p.R94C、 PIJ'v1l:p.U64F, PIMLp.Ll84F多 POU2F2:p.T239人， POU2F2:p.T239S,

RELN:p.R2971Q, SLC25A48:p.A67T, STAT6 ;p .D468日勻 TNF:p.IA7F可 and TRAF7:p.Rl lH. 

63. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

（的 the population of subjects is suffering from KICH; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of ACR:p.W279C, AG蛤-J:p.1284 ___ 1285VT>A, 

C7orf25:p.R384fs‘ CAMSAPl :p.T466品， CBWD6:p.E l 02fa, DOCK8:p.Ll 11 lfs勻
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EBPL:p.Q196P, EBPL:p.Ll89V‘ GFMl:p.Al7也可 GOLGA6L6:p.D570E, ITGAS:p.A48D, 

LUZP2:p.Sl54此， MTMR9:p.K193fs多 MUC l 6:p.Pl 0452fs多 MUC4:p.S2832P多 ODF2L:p.K407鼠，

RHBDD3:p.G34品， R立PL l :p.S358R, TAS2R30:p.L236缸， TRRAP:p.A973S, UBR5:p.K2120fs多

URGCP:p.G639缸， ZNF98:p.A222T, and ZSWIM6:p.Q61 Ofs. 

64. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering from KIRP; and 

(b) the at least one tumor-speci自C mutation comprises any combination of 

mutations selected from the group consisting of FAM18B2:p.C51Y, ZNF598:p.E25G勻

NEFH:p.E645K、 EEF1B2:p.S43G、 NEFH:p.A.KSPEKEE652del多 OBP2B:p.K61N, SKI:p.A62G, 

C 14orfl 26:p.R6W守 KRT8 ﹔p.S59A可 ACSBG2 ﹔p.I250M可 ASIC2:p.R46L,

CSGALNACT2:p.L362F勻 FRG1B:p.A50P, IDUA:p.H33Q, KRTAP4-5:p.S74（了，

SCAFl l:p.E926fs、 SY可J2:p.A34del, ZNF814:p.R322K、 BMS 1 :p.E878D、 n～1Y:p.P822T、

KIF1A:p.E917D, KRTAP4-7:p.S57P, LAMAS:p.L2223R, LRPl:p.Pl058T, ~位~Dl6:p.H449Q勻

MUC2:p.Tl488立 MUC多B:p.D682G多 NACA2:p.R75K, :N'EFH:p.665 666insEE, 

OR2L8:p.S20lfs可 RGPDS:p.P1760A, RRN3:p.P11S, RRN3:p.R9C守 STAG3L2 ﹔p.L81此，

ZNF814:p.G320E多 ACP6:p.V29G, AHNAK2:p.S2166F, AHNAK2:p.Pl215S, APlGl:p.1782缸，

AQP2:p.N68T, BAIAP2L2 ;p.V396M, BMP6:p.Q1181-勻 BSTl :p.G36A, CDRl :p.V31A勻

CLDN7:p.Sl72A多 CLl:Pl:p.Sl018此， COL18A1 :p.G884fs多 CROCC:p.A355P,

CTAGE15P:p.A364V, CUBN:p.I2816M, DMRT2:p.T106S, DPY19Ll:p.V249L, 

DSPP:p.Dl047N、 EBPL:p.L189V勻 ElF4G l :p.E465del, EXOSC2:p.R 11 P勻 FAM216A:p.P36S,

FCGR2A:p.V222G, FMOD:p.S331R, FOLR2:p.Ql 12R, FRG1B:p.L20P多 GAGE2B:p.9 lOinsY、

GDPD5:p.G593此， GIMAP8:p.A544S, GLUD2:p.R30。G勻 GIλJD2:p.S496R, GPR135:p.Q5P勻

HOXD8:p.Q67H多 IER5:p.Rl94G、 IL25:p.C168fs多 JSRPI:p.V92A, KRAS:p.G12D, KRTAPl 圍

1:p.Y86C可 KRTAP牛 i 1:p.U61V, LTBP1 :p.L163P, MAML2:p.Q591K, MAPK7:p.A501D, 

MEF2A:p.P99S, rl/IET:p.H1094Y, l'vlET:p.Ml250T、 MSTl :p.N435fs多﹔此1UC2:p.Tl582R,

MUC2 ;p.T17221, MUC4:pιA4222T守 MUC4:p.T233S:M，﹞VfUC4:p.Pl 138L, MUC5B:p.Sl098A勻

MUC5B:p.S3431N, MYH7:p.A 1487T, NBPF1 O:p.R39息， NBPF10:p.Y638S勻

N~FH:p.654 654S>SPEKA.K.S, PARG:p.A584T、 PBX2:p.Y262F, PIP4K2A:p.R219K, 

RUM:p.S471P, RUNX2 ;p .Q71E, SGK223:p.R63S, SMARCB 1 :p.L365fs, SRCAP:p.Ql 875fs, 

TBC1D2B:p.R920Q, TCF7L2:p.R482fs, TMEM13 l :p.K64。此， TMEM60:p.K77fs、

TPPP:p.R30玄， TRPV3:p.A218瓦 TTBK2:p.C83\V, UBXNl 1 :p.S510G, UGTlAl :p.T4A, 
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UTS2R:p.A289E, YBXl :p.P250L, ZNFS 14;p.V81 G守 ZNF516 ﹔p.A256D, ZNF681 :p.K405Q, 

ZNF814:p.D404E多 ZNF814:p.P323H, ZXDB:p.G2061支．

65. The pharmaceutical composition of any of paragraphs 30」6, wherein: 

(a) the population of subjects is suffering from LIHC; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of 1、P53 :p.R249S勻 CTNNB1 :p.D32V, 

CTNNBl :p.D32G, CTNNBl:p.S33P, CTNNBI:p.K335I, CTNNBl :p.H36P, EEF1Al:p.T432L, 

GNAS:p.R844C勻 OR2T4:p.V1371’， TP53:p.Hl93R, ATXN1 :p.Q217H, CSI\1D3:p.F2383fs勻

CTNNBI:p.D32N, CTNNBl :p.S33C呵， CTNNB1:p.G34V多 CTNNBl:p.S45P,

CTNNB 1 :p.N387K, DHRS4:p.I218T, DNM2:p.E378D, FS:p.Q4261~ GALNTLS ;p.A45T, 

GPXl :p.P77！乏， GRM8 ﹔p.R852C, IDBI :p.R 132C, KIF26B ;p.A2033T, KRT8:p.S59A, 

LOC100132247:p.T532P, NEB:p.D3854且 PIK3CA:p.H1047R, SOLH:p.R714H, 

TP53 ;p.Rl58H, TP53:p.V157F, and ZNF638 ;p.D400N. 

66. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn MM; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consistin皂 ofNRAS:p.Q61R勻 KRAS:p.Q61H, KRAS ;p.Gl3D‘ 

NRAS:p.Q61K、 BRAF:p.＼佑。OE多 NRA.S:p.Q61H, NRAS:p.G13I足， ZNF717:p.\\1315C,

ATP 13A4:p.V431G、 DNAJC12:p.Rl35瓦 IRF4:p.Kl23R, KR.A.S:p.Al46T, KRAS:p.Q61R, 

KRAS:p.Gl2A多 KRAS:p勻Gl2D, ZNF7l 7:p.N594I勻 ACTG1 :p.A22P’ ARL61Pl :p.M75L, 

BENTI2:p.E630K, BRAF:p.G469A, CDHR l :p.R21鈞、 DIS3:p.R780K, DM主任~2:p.D2412E,

DNAJC10:p.I80K, EGR1 :p.Q9H, FGFl主3:p.*807S、 IDHl :p.R 132C、 IL6ST:p P216日勻

INTS 12:p.Ml V多 KRAS:p.Kl l 7N, KRAS:p.A59G, KRAS:p.Gl2R, MAX:p.R36九九九

MLLS:p.G492丸 NBPFl:p.E810玄， NRAS:p.Q61L, NRAS ﹔p.Gl2D‘ ODF2L:p.E294玄，

PADI2:p.Tl 14P, PNUP:p.T37M, PRDMl :p.S588C, PTPNl 1 :p.E76I乏， PTPN14:p.E286I乏，

RBM6:p.V675G, SCNl OA;p .Rl 142日可 SRGAP1 :p.T61：此1, SUSDl:p.Tl68P, TAS2Rl6:p.V231I, 

TINAG:p.E403K, TRIP12 ;p.L 1775P, and ZNF717:p.C844S. 

67. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering 在om PRAD; and 

(b) the at least one tumor-speci自c mutation comprises any combination of 

mutations selected from the group consisting of HSD17B7P2:p.Nl75S, RGPD5:p.Pl760A ‘ 

多。
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FRG 1B:p.L52S, EEF1B2:p.S43G守 FRGlB:p.IlOT, FRG1B:p.A53T勻 LRR.C37A2 ﹔p.T102S,

NBPF10:p.E3455K, PTH2:p.L22V多 CYP2D7P1 :p.S32A、 FA﹞\t147C:p.N648D,

MAP3K9:p.E38del, J\;fUC4:p.H420多Q, CHEK2:p.K373E, FRGlB:p.AllT、 FRGlB:p.ASOP,

HLA-.l:p.Rl24W, KRTAPl-5:pJ88T, KRTAP4-9:p.。18V多 NPIP:p.A271 V, PDGFRA:p.R483fa, 

ZNF780A:p.Q600H、 ZNF845:p.R925H, ZNF9 l:p.R333H、 ARFGAP3 :p.N299品，

BTN2A3P:p.P3S, FNBP4:p.1、T58del, HLA-A:p.Q78良， LOC554223:p.RAPWMEQ147del,

PODXL:p.28 30PSP>P多 POU:p.Dl 7del, SPOP:p.Fl33L, 

T﹞＼！［EM52:p.23 ﹔~6LLPL>L, UBC:p.Ll49R可 ZNF208:pJ647S,

ZNF814:p.D404E, ASTN2:p.L221del 、 B4GALNT1 :p.G88此，
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CCDC15:p.H458P, CD209:p.R129\V, CNTNAPl ﹔ p.Sl02呵， DBRl :p.541 ___ 542DD>D, 

FAM22F:p.S691del, FRG1B:p.D32V, FRG1B:p.B4rl、勻 FRG1B:p.N55D, FRGlB:pJ59V, 

FRG1B:p.S71N、 KIF25:p.W3R, KRTAP4胃口：p.L161V, KRTAP4－日：p.孔”3V多 KRTAP4-

ll:p.R51K, KRTAP4舟：p.S 153Y, ULRB5:p.S598P勻 LMOD2:p.El24del 、 LOC645752:p.L40P,

LRPl:p.PlO多8T多 LRRIQ3 :p.K244fs多 LURAPlL:p.55 56insGGG, MLLT10:p.V463E, 

MYOCD:p. Q3 l Odel, NBPF 1O:p.N1369D, OTUD4 ;p.T909l, PAR.G:p.A584T勻 PEXl :pJ370fs, 

POTEC:p.K507E, POTEC:p.R477Q、 POlJ4F2:p.68_69insG, PRG4:p.T417P, SDHAP2:p.R31C, 

SPOP:p.F133C, SPOP:p.W131G, TDVlD4 ;p.T152del, TMEM121:p.P299del, TP53 ﹔p.G245S勻

UBC:p.R73L, lJBC:p.n 91'1、9 \VASH3P:p.Gl75S多 ZM1Zl :p.DlO特色， ZNF709:p.T413I, 

ACADS:p.R330H, L位〉必1TS7:p.Kl357fs、 AFF2:p.R597誼， AGAP6:p.Sl27I,

AK302238:p.A44T, AK302879:p.Ql91R勻 ALDH1 A2:p.R85C, ANAPCl :p.T537A, 

ANK.RD36C:p.H438R、 AP4B l :p.R276\V, ARFGAP2:p.S38N, BBS9:p.F268fs、

BC139719:p.Ll33 訣， BRAF:p.G4691丸 C22orf43:p.Dl71del, CANT1:p.K131 氏、 CHD3:p.E35del勻

CLEC4A:p.R209日， CNOT3 :p.E20K多 CNPY3:p.l7_18LL>L, CNTN1九i可B:p.S3 l Tf, 

CNTNAP3B:p.M1247I, CTNNB 1 :p.T41A, DDX10:p.D788del, DLCl :p.S741 T, 

DPYl 9L2:p.M210V, EDC4:p.S617del多 EFCAB6:p.R379K多 ERC2:p.927_928HH>H一，

FAMl 11B:p.S269品， FEM1A ;p.L620M, FHOD3 :p.A632品， FLJ43860:p.L850fs勻

FMN2:p.G59del, FNBP4:p.914 915PP>P, FRGl:p.E86del 、 FRGlB:p.K l3N, FRGIB:p.P42Q勻

GABRBl:p.R416C多 GABRR2:p.A368V、 GAGE2B:p.9 lOinsY, GOLGA8DP:p.N84H, 

G﹛：n吋2:p.R355W 、 GPATCH4:f亨.K210fa, HDGFLl:p.188 189insA步 HI叫j屯－DQB2:p.C﹜25 〔﹜ S, H 

DQB2:p.R247H, IDHl :p.Rl32H，且27:p.El76侃， IRF2BPL:p.123 125QQQ>Q、

KANK3 :p.DGDS489del, K [A.Al 462:p.858 ___ 859SS>S勻 KRTAP4” l l:p.S48民， KRTAP4-7:p.S57P守
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KRTAP4心﹔p .C95S, LPHN3:p.R826日勻 LRPlO:p.Ll ldel, LRP5:p.Sl609P, LRRC16B:p.R787＇九九

MAS1L:p.R324G、 MECOM:p.R9的Q、 MED12:p.Ll224F, MED12L:p.Q21l5del, 

MESP2:p. GQGQGQGQ 19雪del、 MGAT4C:p.T345~性， MLEC:p.E238del, ~除1SLNL:p.T68P,

MUC7 ;p.Sl 73P勻 MYC:p.Q37dei 、 NBPFIO:p.N440D, NLRP6 ;p.E611 del, NOX3 :p.C404fs勻

。R1Ml:p.V6呵， OR7E24:p.L7品， OTUD4:p.Al刃劍， PANK2:p.T417fs多 PCLO:p.S496P, 

PCN了pS l 62G, PCSK9:p.23 24ins1勻 PHOSPHOl :p.S32del, POU4J刊，p .H108del, 

PR.AJlv1EF8:p.R319H, PRDM7:p.l'v1387L, PRG4:p.T597P, PTPRD:p.Rl323C, 

PTPRF ﹔p.Rll74Q可 ROB03:p.RS1367del可 ROCK1 :p.T518S可 RPTN﹔p.G296S勻

RTLi:p.152_152E>EE, Sii支PA:p.＼也33I, SLC2A6:p.A230D多 SLC8A2:p.E7 l Odel, 

SMG7:p.E846此， SNAPC4 :p. S542del勻 SP8:p.G165de1, SPOP:p.F133I, SPOP:p.F133V, 

SPOP:p.Fl02C多 SPOP:p.Fl02九九 SRSFl 1 :p.C}17fs, SRSF4:p.K396del, SSPO:p.S4198fs, 

STAG3L2:p.L81函， STK19:p.Rl8fs、 TBC1D2B:p.R920Q, TBC1D9:p.P1233T多

TCJ封-1:p.Pl 158 ！支， TCOFl:p.K1366de1, TNRC l 8:p.2664 2665SS>S勻 TP53 :p.R248Q, 

TP53 :p.Rl 75巨， TP53:p.Cl41G多 TSPA i4:p.L92V, UBXNl 1 :p.GPGPGPSP504del, 

UTP3 ;p.E81de1, WASH3P:p.L187V, ZAN:p.P717l句 ZAN:p.L878P可 ZFP90:p.R591fs,

ZNI;761 :p.H373R, and ZNF91 :p.H3051之．

68. The phannaceutical composition of any of paragraphs 30-36, \vherein: 

（的 the population of subjects is suffering from STAD; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of RNF43:p.Cr659fs, BZRAP1:p.P1416起，

XYLT2:p.Y526fs, LARP4B:p.Tl63fs多 PGM多p .I98V, ZBTB20:p.P692函， ARID1A:p.Gl848fs、

FHOD3:p.P334fs, KIAA0182:p.Tl2。此， ATP6Vl B 1 :p.Y383缸， PIK3CA:p.Hl047R,

FRMD4A:p.Pl005品， PIK3℃久：pE545K、 CDC14人：p.Nl23缸， KRAS:p.G13D, MLL2:p.Tl 72品，

BCORLl ﹔ p.Sl679白守 PLEKHA6:p.V328也可 C9orf131 :p. P342品， CD4:p.Q164fs, 

FBX叭T7:p.R465C多 GNGi 2:p.T68缸， IRS4:p.G591 品， JARID2:p.V422品， KIAAOi 95:p.I902鼠，

MBD6 ﹔p.P732fs勻 MVK:p.Pl38fs, PA 此iRl:p.GlOlfs, \VNT16:p.W165fs, ZNF43:p.N25lfs勻

ABCA6:p.L306息， AD人﹔M28:p.K73fs, AOC3 :p.L79fs勻 ATP2A1 :p.R819fs, B2M:p.L13fs勻

C6orf89:p P多8fs、 CNTLN:p.K130多函， CR2:p.V206fs多 D\7RK4:p.K468fs、 ERBB3:p.Vl04M, 

GU1 :p.W272fs, KRAS:p.Gl2D, MLL2:p.Tl 72fs, MSH6 ;p T1085克， NLK:p.C190息，

OR5M3:p.T89fs, PAX6:p.P375fs多 PTEN:p.L265此， RABGAPl :p.K928fs、 RAD51AP2:p.T316fs、

SVIL:p.G1862品， TP53 :p.R273H’嗎7NK4:p.G606fs, ARID1A:p.P2139fs勻 AXIN2:p.G665fs勻
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C 13orf33 ;p .R67品， C 1QTNF5:p.P308品， CELSRl :p.G614fs, CRYGD:p.G159fs, 

DCHSI :p.R235fs多 DDC:p.I433島、 EDNRB:p.Y383品， EPHA2:p.P460fs多 FOXN3:p.P96缸，

E直﹜AC4:p.P90lfs, INF2:p. S咒7品， KIRREL2:p九7649fs、 KLF3:p.Il04函， KLHL14:p.P23 lfs、

MAP7D3 ﹔p.Q308fs勻 OTX2:p.R44兒， PAFAH1Bl ﹔ p.K302fs, PLAGL2:p.P10缸， POLM:p.P97fs,

PRPF40B:p.I3 l 品， RALGAPB:p.T379此， SBNO l:p.Nl 139fs, SERPINil :p.L81此，

SH3KBP1 :p.L574兒， SLC12A7:p.H686兒， SLC27A3:p.P643fs, TBX4:p.S370fs勻 TP53 ﹔p.R273C,

TP53:p.Rl 75H, TRAJ'v11Ll:p.R345此，＼VBPl :p.Pl38品， ABCC4:p.L883島、 AKAP13:p.K2785品，

ALDH3Al :p.P562品， ALPK2:p.L356fs, ARFGEF l :p.P 1552fs守 ARID1A:p.Gl848fs勻

AVPRl1九：pF351缸， BAX:p.:M38鼠， Cl4orf43 :p.P313fs多 ClQTNF5:p.Gl94fs多 C7orf50:p.Ll 79品，

CDC25C:p.K322品， CETN3 :p.K63品， CHD3 :p.P597fs守 CTCF:p.K202fs, CTSC:p.F105fs, 

DDX17:p.Gl63fs, DLGAP3:p.G377缸， EBF3:p.G255fs多 FHDCl :p.FlOOfs勻 FIUP1L:p.K749缸，

FLNB:p.\V多29fs、 GBP7:p.GιBlfs、 GCC2:p.E70。函， GPR161:p.G5l7fs、 I\VS l:p.S802fs、

KI1丸A0240:p. i五895fs, KIAA1967:p.P415缸， LRRC43:p.D558fs多 MACFl :p.R707fs勻

MBD6:p.G780品， MLL3:p.F4496品， MPRIP:p.｝凶多 lfs、 l\/IUC6:p.2129 2130SS>S, 

NOX5:p.P467也可 OPTN﹔p.P24fs勻 OR4K5:p.F177此， PIK3CA:p.N345K, PIK3CA﹔p.E542玄，

PLXNAl:p.Pl016島、 PNPLA7:p.Pl l 99fs多 PODN:p.BOlfs多 PPP2R3B:p.T389缸，

PRSS36:p.L680品， RGL2:p.G203此， RHOQ ﹔p.＼司90﹔此， RNF111:p.R771此， RTN2 ﹔p.P313fs勻

SALL4:p.V995鼠， SBFl :p.Pl076缸， SETDB2:p.R715fs多 SNAPC2:p.T292島、 SPG20:p.F232品，

SRCA.P:p.Pl876fs多 STAT2:p.P489此， TCHP:p.El 72此， TP53 :p.R282'1V, TP53 :p.R248Q, 

USP21 :p.K474兒， WDR7:p.G262fs多 ZBTB7C:p.E157缸， ZFC3日 l :p.K385fs, ZNF124 ;p T339息，

ZNF626:p.Kl i 多函、 ADNP2:p.S322品， AGAPl:p.G127品， ALDH2:p.L286fs、

Al主HG1丸P5:p.D890fs, ARHGEF17 ;p A6 l5fs, ARID1A:p.Yl324缸， ARTl :p.1243fs勻

ASCL4:p.D35fs多 ATXN2L:p.G998函、 B3GNT5:p.F30fs多 BCKDHA:p.H3 7缸， BCL9L:p.Pl 127品，

BEND3 :p.D265此， BNC2:p.S575民， BRD3:p.P24也可 C 12orf51 :p.P4235品， C1R:p.P216fs, 

C7orf49:p.Gl30品， CA2:p.I145品， CABP5:p.Rl45fs, CASDl :p.F781 鼠， CASP8:p.R471缸，

CCDC153 ;p .P200fs‘ CD93:p.D280fs, CROT:p.L32此， CSF3R:p.P468品， CTCF:p.K202fs勻

ERBB2 ﹔p.S310F勻 FAM46D:p.S69訣， FBN3:p.G60lfs, FBX021 :p.Fl44缸， GAS6:p.Gl50fs,

GL \'Rl :p.G380fs, GXYLTl :p.L223fs、 HAUS6:p.S530fs多 IGF2R:p.Tl314fs、 ITGB1:p.L378I,

KDM3B ;p.Pl3 l6fs, KIF13A:p.K1115兒， KLF3:p.S224缸， LARPl :p.A223島、 LRPl :p.Gl488缸，

LRPl:p.Gl488fs, MAGEE2:p.Q45品， MAMSTR:p.Pl62fs, ~除1APK15:p.Q多 i l品，

MLL2:p.P647也可 ]VfOCS2:p.P22fs‘ M[TG1 :p.Ll05也可 MTGl:p.H327fs, MTIF2:p.Nl09也可
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NID2:p.Rl035品， PAX2:p.P395品， PCCA:p.R230H‘ PDZD2:p.Rl0lf泣， PFKP:p孔1593fs,

PIK3CA:p.R88Q多 PL久2GlB:p.L53品， PLAU:p.R201fs多 PJVIEPAl :p.P208fs、 POPI :p.K750起，

PTCHl:p 也Pl307fs、 PTPRT:p.P 1075fs多 RDBP:p.P6品， RN了MT:p.K392缸， ROB02:p.Pl080fs、

RUNDC3B:p.L6兒， SDADl :p.K275fs、 SLClOA6:p.G109品， SNAPC1:p.D21 lfs勻

SPA TA雪Ll:p.C685品， SPTAl :p.Kl 732T, STATSB:p.P367品， SYT4:p.Mlf忌， TAF1L:p.K85lfs,

TAP2 勻p.L75鳥、 TBLlXRl :p.N 126fs勻 THEMIS:p.K406鳥、 TMEJ～"179:p.Pl61fs、 TP53:p.C176F,

TP53BP2:p.K69鼠， TP53RK:p.Ll 74鼠， UBQLN2:p.A523fs多 lJHRFIBPl :p.I1330起，

VPRBP:p.K939品， VPS13B:p.T56品，＼VASF3 ﹔p.P305fs勻 YLPM1:p.Ell78fs勻 ZC3Hl3 :p.K l006fs勻

ZC3Hl 8:p.P825缸， ZC3H4:p.E779Q多 ZNF48:p.P247fs多 ZNF608:p.A465此， ZNF878:p.S238缸，

ZSCAN18:p.P225也可 ABCBl:p ‘R527此， ABCB6 ﹔p.G318fs, ACACB:p.G255fs, ACP1:p.Q123fs, 

ACTL6A;p .L88鼠， ADAMTSIA:p.G778品， AGI至L5:p.I420fs、 AHI1 :p.K303缸，

AKAP9:p.M3743fs、 AKD l :p.Rl209fs、 ANKRD40:p.D99E, ARHGEF多：p.S I 雪 12fs、

ARIDlA:p.K 1071fs多 ARID3A:p.S557G, ARPP21:p.1130起， ASPN:p.F67息， ASXL3:p.E873fs,

ATP6VlC2:p.R312函， BEST3 :p.P444函， BRAF:p.P403品， BRJ\/lS l:p.G 107fs多 BTBD 11 :p. T45 lfs, 

BTBDl i ﹔p.A561V守 Cl lort1:1:p.S261 fs, Cl4orf102:p.R90此， Cl4orf三B:p.Q36品，

Cl 5orf52:p.G98品， C19orf21 :p.R262C, Cl 9orf70:p.P50fs、 C20orf160:p.P46fs、 C3:p.P890缸，

CADPS2:p.N468fs勻 CASC3 :p. S232F, CASC3 :p.P603L多 CASC3 :p.P645L, CASC3 :p. S6581 4可

CASKIN2:p.P727品， CBLLl :p.El 38缸， CBLN3 :p.P69函， CCDC108:p.Pl 164品，

CCDC148:p.K420品， CCDC153:p.P200品， CCDC 169-SOI丑H2:p.K162R多 CCDC88A:p.K677fs’

CDll三： pl~、85V多 CD3EAP:pl五218fs, CDH11 :p.K357T, CDHl :p.D254Y勻（：吋DH23:p 勻V403I, 

CFI:p.K37fs步 Cl-王PF2:p.D6''

﹛：：LSrlγN1 :p. ］、615扎1, CNI主Dl:p. ﹝，396P吋 CNGA4:p.K510T, CNOT6:p.S248fs, 

CNTROB:p.R920fs多 COL9Al :p.P283fs多 CPANID8:p.P784品， CRlL:p.L79鼠， CRB l :p.F630V, 

CSMD l :p.L341 OV, CTNNA3 :p.K856也可 CTNNDl:p.1447品， CTSD:p.P89此， CUX1 :p.A439此，

CYP7B 1 :p.K3321、9 DA.B2IP:p.D994fs多 DNAHl 1 :p.T871 品， DNAH8:p.Kl688fs多

DNAJC i ;p Kl93fs勻 DNM2:p.P791 此， DSTN﹔p .Fl 01 fs勻 DYRK1B:p.Q545品， EAF2:p.Vl09fs勻

EDNRB:p.Al04V, EEA1:p.N570fs, EFHA1 :p.F290品， EGRl:p P332兒， EIF4G3 :p.K563fs, 

ELK3:p.Sl73fs, ENTPD2:p. m悅色， EONIES:p.G332品， EPHA10:p.P868fs, EPHB6:p.的4fs,

EPHX1:p.P132缸， EPPK1 :p.G2015品， ERBB4:p.Ml缸， ESFl :p.T99fs, EXOSC8:p.L160起，

FA1\,1l 13B:p.R51此， FA.Nil 16A:p.L441fs, FA1vil35B:p.S645R, FA1vil51A:p.P 117品，

FAM193A;p .D428fs‘ FAM193A:p.D428fs勻 FAM214B:p.A42fs, FAM40B:p.R740C勻
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FAM70B ;p Sl9L, FASTKD1:p.K3品， FBXW7:p.R479Q, FBX\V9:p.G298品， FER﹔p.IA74fs,

FERJ'v1T2:p.Kl52品， FGGY:p.G138fs多 FIGNL! :p.K309缸， FLG:p.Kl59fs多 FLNB:p.W529鼠，

FOLHl:p.S雪01缸， FYB:p.G324品， GABRD:p.Q412品， GALNTLl :p.W3 l 7fs, GANA.B:p.L23fs、

GCDH:p.L389fs, GlMAP7:p.V276fs, CilPC3:p.G227此， GLl3 ﹔ p.Pl 033fs, GLIPRl L2 ﹔ p.G92fs勻

GN'PNATl :p.F5社L GON4L:p.Ml34fs, GPATCH4:p.K210fs、 GRK4:p.K22fs,

GTF3Cl :p.S767鼠， GTF﹔3C4:p.E562兒， I-I2AFY2 ﹔ p.Kl44鳥、 HCFC1Rl:p P83鳥多 IICRTR2:p. S9息，

HCRTR2:p.S9缸， HDLBP:p.G747fs多 HECA:p.R333fs多 HIVEP3 :p.H554fs多 HIVE1吟：p.P534鼠，

HLA-C:p.P209fa, HOOK l :p.L361此， HOXD8:p.Pl22品， HTT:p.G697fs守 IBTK:p.Kl213f、趴

IDE:p.K37品， IFTl 72:p.A837T, INPPLl :p.A974品， INPPLl :p.Pl 154函、 lNSM2:p.T533品，

INTS12:p.L14此， INVS:p.R81咒L IP01 l :p.S844fs, IRX6:p.A425V, ISG20L2:p.P288此，

ITGB8:p.A7為， JARID2:p.G394鼠、 JHDM1D:p.R97鼠、 KBTBD6:p.C﹜442fs, KCNC1 :p.K455缸，

KCNH2:p.G149A, KCNJ10:p.P102品， KCN1\-1B2:p.N15 l瓦， KCTD21 :p.T6M, 

KI1丸A0586:p.A 1592兒， KIAA1009:p.F406息， KIAA1109:p.El588息， KI1丸A2026:p.K690fs勻

KIF26B:p.S106雪白， KIF6:p.L204此， KIRREL:p.P335fs、 KLC2:p.T568fs、 KRAS:p.Q61H, 

KRAS:p.Gl2S, MAN1Cl:p.G431fs, MAP1 A﹔p.P2063fs守 MAP2:p.K1472品，

MA.P3K 12:p.R449del’ MAJηDl:p.A80品， MGST2:p.Kl02島、：MKI67:p.Tl664缸，

MKLl :p.P307fs, MLL2:p.P2354此， MLL2:p.L656此， ﹞\rILL2:p.P647也可 MLL2:p.Ll877也可

MMJ>3 :p.l64fs多 l'v1PDZ:p.Kl582品，﹔MTUS2:p.Rl005＼丸，： MUC16:p.A6156T, MYB:p.R481品，

M\'EOV:p.L269fs, MYHl 1 :p.K1263del、 MY018A:p.P209品， MY07A:p.l539fs,

MYOCD:p.G226息， NAA16:p.H514缸， NBEA:p.V2247兒， NCAPD3:p.Q909缸，

NCAPH:p.T466函， NCOR2:p.Pl308fs, NEFM:p.A213V, NEK8:p.V690fs、 NFl :p.T676fs、

NHLRCl:p.F204fs勻 NKDl :p.P286fs, NPR3:p.Yl38日勻 NT5M:p.P206起， NUFIP2 ;p.R224fs, 

NlJP21 O:p.Ll35此， NYNRIN:p.Gl 13品， OBSCN:p.G997品， OGDH:p.Y948品， OR4Cl6:p.S135I足，

OR多 1A7:p.Ll24R, OR7Cl:p.Cl79品， OSBP2:p.H627品， OTOF:p.E1304玄， P2RXl:p.R20fs,

PALB2:p.M296函、 PA.LB2:p.N280鼠， PANK! :p.K400fs多 PAPD4:p.C225品， PA.PPA2:p.Il683缸，

PARP15:p.K46lfs, PARP4:p.K847此， PCDH10:p.N118此， PCDH10:p.P225此， PCGF3 :p.H63f、趴

PELI2:p.Gl97fs, PHACTR1 :p.V25lfa, PHACT‘民2:p.S237品， PHACTR4:p.S354fs勻

PHKB:p.K642函、 PIAS3:p.Hl 16此， PIGO:p.P787品， PIGT:p.A346此， PIK3R3:p.M34lfs,

PITPNM 1 :p.P295fs, PKN2:p.K76fs勻 PLA2Gl5:p.v九r230起， PLAG1:p.K184息，

PLEKHOl :p.T254函， PLOD3 :p.R297fs多 PLOD3 :p.P296fs PLXNA2:p.P464fs、

POLQ:p.L1430fs, PPARGClB ;p .P 135fs勻 PPL:p.P454品， PPMHI:p.P226也可 PPP1Rl2C:p.P372fs勻
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PREX2:p.R562fs勻 PRICKLE4:p.Ql0何~s可 PRKAR1B:p.P87品， PRKCG﹔p.R345C,

PRMT8:p.S28島、 PROX! :p.F592缸， PRRG3:p.Rl63品， PSD2:p.G256品， PTCHD3 :p.F588缸，

PTPN4:p.N319fs多 PTPRC:p.Q895H多 PW稿于2B:p.S84fs、 PYG02:p.Ql50起，

RABGAPl:p.K928fs, RB1CCl:p.Nl 171 鼠、 RBM6:p.R96fs, RHOA:p. Y 42（二 RIMS1:pJ之7lG,

RINIS2:p.V40lfs, RINGl:p.Gl 71品， RINTl :p.Ll07函， RNF43:p.Pl 16此， ROB02:p.Kl293fs,

RPS6KA6:p.K109品， RRSl 勻p .N45fs, RSFl :p.K386fs, RUSC2 ;p.P486fs, RXFP3 :p.A60V, 

SAFB:p.W798品， SCARFI :p.R614Q多 SCLTl:p.Kl09缸， SERPINB12:p.Ql68fs多 SGK3:p.L6lfs多

SGOL2 ﹔p.E407此， SIGLI三Cl :p.P3 l 8fs守 SIKl:p.Q678fs勻 SLC16A6:p.G98fs可 SLC25Al7 ﹔p.F28fs可

SLC26A 7:p.I629fs, SLC32Al:p.V494L SLC4A3:p.L106 lfs多 SLC7Al0:p.Pl57缸，

SLC9A2:p.T746起， SLITRK 1 :p.K45fs勻 SNDl:p.H721fs‘ SOATl :p.F64品， SORBS2 ﹔p .E1158fs, 

SOX7:p.L309fs, SPAG17 ﹔p.Ql264品， SPTY2Dl :p.P485fs, SRCINl :p.P865息，

SREBF2:p.H763fs、 SRRT:p.Gl白色， STAB 1:p.Pl120fs多 STRJ心A:p.R333fs, STX2:p.K252缸，

SV2A:p.E138品， SYCP2:p.Ml76息， SYNJ2:p.Pl 111 息， TAS2R1O:p.Ll96fs, 

TBCID22B:p.Al 75fs, TE，生D2:p.P298fs, TFE3:p.G482函， TGM6:p.T358品， TIMM44:p.K83fs,

Tl1\1P3 :p.Al 99fs‘ TLR4:p.L498V‘ T﹞＼！IEM132D:p.P206此， TMEM41A:p.Fl56fs,

TME﹞、MlB:p.F230函， TrvITC4:p.R61 l C多 TNK2:p.P632函、 TOPBPl :p.11381 品， TP53 :p.E2861乏，

TP53:p.Pl52此， TRIPI i ;p .K54lfs勻 TRPAl:p.T673品， TRP：此18:p.H765fs, TTF l :p.K336fs勻

TTil:p.R707H, TTN:p.El5 l 92D, U2AF2:p.Ll 75品， UBC:p.G684鼠， UBR4:p.P2802品，

UPF2:p.El033D, lJPK2:p.P49函， USP13:p.Il 16fs、 USPl 多：p.K782fs多 VASHl :p.G3fs, 

VEZFl :p.355 _356insN 、 VPS 13A:p.F2883fs、 1九；APAL:p.R522fs, v九rnFY3 ﹔ p.L 1842息，

vVDR59:p.N160品， vVDR5:p.N214fs, WDR60:p.Q412fs, WDTCl:p.M287fs多

WHSCIL1 :p.K418fs, WNT1 :p.Wl67fs, xrRP2:p.E1007D、 YBX2 ﹔ p.P226fs, YrF1 A:p.Rl3 l fs勻

ZBBX:p.E15ldel多 ZBTB40:p.L262fs多 ZBTB7C:p.G342品， ZBTB7C:p.Dl54品，

ZC3日 18 ﹔p.T70lfa, ZDHHC5:p.E65lde1, ZDHHC7:p.P316此， ZFHX3 :p.R l 893fs, 

ZFHX3 :p.E763缸， ZFHX4:p.L408函， ZHX3:p.N249瓦， ZIJ'vB :p.B84fs多 ZKSCAN5:p.DU鼠，

Z:MY﹞＼！I4:p.K345此， ZNF236:p.Tl410M可 ZNF23:p.Fl22fs, ZNF334:p.K426fs勻

ZNF358:p.Tl30fs, ZNF70l :p.L296起， ZNF711 :p.L737fs, and ZNF83 l :p.A49fs. 

69. The pharmaceutical composition of any of paragraphs 30-36、 wherein:

(a) the population of subjects is suffering 在om TGCT; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected frorn the group consisting of FAJ\.118B2:p.C51Y, BTN2A3P:p.P3S勻
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MUC2:p.G1715S, NBPF10 ;p.L44V, SP8:p.Gl56S勻 DCP1B:p.Q252日勻 DEK:p.E41D, 

ERCl :p.K6921丸， FAM! 04B:p.D75H多 FRG!B:p.M49V多 KRTA.1-,10-l O:p.V234:M, 

LRRCC 1 :p.A6屯人 NRAS:p.Q6鼠， PNPLA4:p.L223P, ANKLE I :p.C644fs, ANK.LEl :p.C644fs、

K曰：p.D816H, KIT:p.D816Y, MUC2:p.Tl5971勻 PSMD 11 :p.ASV、 RHPN2:p.V73恥I

RUNX2:p.Q71E, SP4:p.E7瓦， T1.JBA1C:p.L146F, ZN'F814:p.Y324H多 ADAJMTSl 7:p.N572T, 

ATRX:p.K l 936R勻 BCLl 1B:p.E535D, rnvlP2K:p.Q460H, BMP2K:p.H487Q，﹛：： 120吋G2:p.D60\

C22orf43:p.Kl9E亨 CDC27:p.N57H, CDC27:p.P242S, DDXl l :p.K208fs多 EBPL:p.Ll 89V, 

EZH2:p.K510R, FAM86A;p .Al41 T, GAS2L2:p.D 189A勻 GRID2IP:p.LS754del勻

HGC6.3:p.El71G, KIT:p.D816V多 KIT:p.N822Y, KIT:p.N822K多 KRAS:p.Q61R,

KRAS:p.Gl2V, KRTAP卜1:p.Il16V勻 LRR.C37BPl:p.Yl66D, MEF2A:p.Rl27Q, MFF:p.S7F, 

MSTl ﹔p.R347＼凡人 MUC4:p.S3048L, MUC6﹔p.H2000Q、 MUC6 ;p.Pl 977H, NATI O:p.I393T’ 

。PL1吐I:p.A900D, PIEZ01:p.Q749E, PRAfvIEF4:p.F300V, RBMIO:p.El84D, 

SERINC2:p.Tl21P, SPIN2A:p.Ml50V, SJ泊之M2:p.A2257S, SSBP3:p.K6R多 ZNF680:p.R501W,

ABCC8:p.Y512C, ABCC9:p.L466P, ABCDl:p.Hl69Q, A.BL2:p.P19T、 ACv買2B:p.R48C,

AHDCl ;p .P33也可 AHNAK2:p.Ll640M, ALPPL2:p.丸N3 l S, AJ\1MECR1 ﹔ p.G77C了，

ANK3:p.Dl322E、 ANKHD1-EIF4EBP3:p.G60S多 ANKRD! l:p.Y2015S多 ANKH.DI l:p.K369R, 

ANKRD多O :p.V637M, APBB3:p.L450P, AR.HGAP24:p.T35A, AR.ID4B:p.G1076A勻

ARMC3 :p.A5 l 4T, ARRB2:p.T99P、 ATAD5:p.I305V多 ATXN3 :p.305 306insQQQQQQQ, 

AVPR1B:p.G39R, AXDNDl :p.E994Q, BAI2:p.A幻的、 BEST3:p.P383L, BIRC6:p.V414L, 

BIRC8:p.A225M, BRWDl :p.Kl3 l 9訣， BTN2A2:p.L l SF勻 Cl 2orf5 l ;p.A2644T, 

Cl2orf65:p.K143T, Cl6orf62:p.L244I, ClQBP:p.T22雪L Clorfl67:p.Sl23G, C5orf三5:p.Y4F,

CACNA1E:p.G2080S, CAPNSl:p.LV303del, CCDC159 ;p.A332S, CDKAL1 :p.P409L d勻

CDYL:p. V48A, CDYL:p.A60G, CELSR2:p.Ll 7P、 CHD4:p.El38D, CKAP5:p.G576A, 

CLCC1 :p.K52R‘ CMTM8:p.S26T, CNKSR2:p.P249L, CNTNS:p.1501 T, COG5:p.H617R, 

COL15Al :p.K708I丸， COL6A3:p.A2378D, CRYGB:p.R143G多 CSGALNACT2:p.L362F,

CUL4A:p.I438F, CXXC1:p.Ql56H, CYP19A1 :p.F406L, DCLRE1B:p.F28I勻 DDX1 l:p.A376T勻

DDXl l :p.E680D, DEPDC5:p.R1525Q, DLC1 :p.S741T, DNMT1 :p.R995Q, DOCK11 :p.Q169E：勻

DSPP:p.Dl047N, E2F7:p.I91 S、 EBF l :p.D353G, ECI2:p.K55R, EEF1A2:p.Y418S, 

E!F3J;p.A8G, EML6 ;p.K805R, EPASl:p.S474T, EPRS:p.L1335I, 

FA1\,1101B:p.L雪P, FAJvil04A:p.MlR, FALvil 10D:p.R71H, 

FAM186A;p.Gl492E, FAMl 94B:p.Yl39日可 FA~ν121B:p.Pl231 S守
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FAM46B ;p.H4 l 6R, F AM48B 1 :p.I499V勻 FA]\!I48Bl:p.A516P, FAMSC ﹔p.S425稿人

FAM86C2P:p.Cl20Y, FBXLl4:p.V48G, FRMPD3:p.Q832del, :FRS2:p.L47S, GDF5:p.El05fs, 

GP:NwIB:p.C3此， GPT2:p.RlOP多 H2A.FV:p.Q12娘， HDLBP:p.R503C, HERC2:p.R2129C、

HIST1 日2BJ:p.Kl31之，日LX:p.N231K, HMGB3:p El98D, HSF4:p.R169v九／多 HSF4:p.S491 p勻

HYAL4:p.D222N, IN080E:p.P206函， INTS4:p.S460A, IQCF6:p.R3H, ITPRl :p.Ml569I, 

ITPR3:p.R1698G, KANSL3:p.G376E, KCNA4:p.E627del, KDM5A:p.P423S, 

KDM6A:p.Y362鼠， KIAA0020:p.K631豆、 KIDINS220:p.N851 S多 KIT:p.W557G,

KLHDC2:p.\.V32 時， KRAS:p.A146T, KRAS:p.Q61H, KRAS ;p.Q61L, KRAS:p.Gl2A勻

KRAS:p.Gl2R, KRBA1 :p.R839G、 KRTAP4-8:p.T63S, L2HGDH:p.P44ldel多 LAMC3:p.P174Q,

LHCGR:p.Ll6Q, LOC401296:p.Ll44﹞叫， LPHN2:p.F906I, LRP12:p.G31 OC勻 LTB4R:p.F73L,

LTBP3:p.L35del, LUC7L3:p.S148］、， LYPD4:p.T64K，：此1A此1LD1 ﹔p.Q572L，心·1AP4K2:p.R341 G, 

MAPK7:p.A多OlD、 MAT2A:p.El66G，主iffiD12L:p.Cl292Y, MESP2:p.Q182E, 

MEX3C:p.R534S, MIER2:p.Ll31F, MLL5:p.Y66C，﹞叫1LT3:p.177_178SS>S勻

MMS19:p.Dl005N, l\個.PS25:p.El 19del、 MSH6:p.D576A, MTIF3:p.G65E, MUC17:p.Ml807T, 

MUC17:p.T2279N‘：此1UC17:p.G2474S, MUC2:p.TTPSPP1475del勻 MUC2 ﹔p.T1568M,

MUC2:p.Tl580﹞判， l'v1lJC2:p.Tl 7041, l'v1UC2:p.Tl 706M, MUC4:p.Hl 117D, MUC5B:p.Rl 097H, 

MYEF2:p.K323E, MYEOV:p.L302H, MYH8:p.A785V, MY01A:p.N584K, NAP1L3:p.P353R勻

NAVl :p.114331咕， NCAMl :p.E131 G, NEB:p.D3107N多 NEFH:p.V670E, NELL2:p.G170D’ 

了恆S:p.Dl561N、 了、空；：.D2:p.H447del多 NSDl:p.T461R多 NT5C3:p.A妞， NYAPl :p.P480S, 

OBSCN:p.A908T、 OR10J1:p.R244Q, OR1S2:p.l叫298I, OR2L3 ;p.K294R, OR6K6:p.F311L, 

PABPC3:p.V325品， PBX2:p.Y262F, PCDHB4:p.P2何F, PCMTDl:p.V281A, PCP4Ll:p.K64R、

PDE3A;p.A98E, PDIA6 ;p.N56K, PDS5A:p.L1309F, PHLDA2:p.R28S, PIGR:pV183G, 

PIK3CA:p.E545K, PIK3CD:p.C3811支， PKDl :p.T938﹔M多 PLEKHMl :p.A895V, 

PLEKHNl :p.A600D勻 PLXNDl:p.R367L, PMS2:p.K651R, PNMA3:p.E200G, POTEF:p.S112G, 

PRA.MEF8:p.I448V, PRDM2:p.E278D, PRODH:p.L527V多 PRPF31 :p.R289＼頁L

PSI\1E4:p.N495D, PTGRl :p.E40A, PTPRB:p.Q726H, RABGEFl :p.N207D, RAC1 :p.P34R勻

RANBP17:p.M900I, REV3L:p.A30S、 RFC3:p.I82N、 RFC3 ﹔p.K296N勻 RIMBP3 ﹔p.Q1154R,

RPL19:p.R151C多 RPLS:p.R泊的， RPTN:p.M538I, RRAD:p.A278E, RYRl :p.D668Y, 

RYR2 ﹔p.L20231午， SAFB:p.G799V多 SCRIB:p.G332V, SDK1:p.Y2146C, SEC16A;p.T443K, 

SEC31B:p.P90多 S, SELO:p.R565Q, SELP:p.A297T, SI:p.I1681K, SLC2A7:p.H268Q、

SLC37A i ;p V528I, SLC38Al:p.GlOOR, S此1ARCA2 ﹔p .Dll58A, SMARCA5:p.Tl56fs勻
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SMC3 :p.E970Q可 SMG1 :p.P2696H, SNRNP200:p ‘ A2129G可 SPIN2B:p.~』.fl 50\ 

S'I、6GALNAC1 :p.S354N步 STAMBPLl :p.Yl43H、 STARD8:p.G662A多 STONl­

GTF2AlL:p.N45 l S、 S\1VIPK:p.A336G、 TAS2R8:p.vV98C, TCI丑-I:p.\V1016R, TETl :p.T 1472S多

TIA此11:p.G247此1, TNSl:p.Pl83S、 TOR l AIP2:p.G 1461ζI PRX1 :p.S216P, TPRXl:p.S200P勻

TRJ.vIT61A:p.S244I, TSPANιl :p.L92V多 TTF1:p.Q530R, lJBE2M:p.G131D, 1.JBR5:p.R2517S, 

UGT2B11 :pJ之4471, u孔!fC)DLl:p.孔1I559I勻 UNC93A:p.丸，＇445A, USP46:p.Ql37l支，

V\'1人心pG317D、 VWA 7:p.V792G, WASH3P:p.L187V多 帆T~『了F

XDH:p.P41 OS喝 ZAN:p.S755P, ZC3Hl 1A:p.I777T, ZC3H7A:p.C575S, ZDHHCl l:p.H250Q可

ZFHX4:p.D3239N、 ZKSCAN3:p.K200A, ZMYM4:p.T367I, ZNF'174:p.P353T, 

ZNF322:p.Y353C勻 ZNF592 ﹔p .K324Q‘ ZNF592 ;p .PSOOT, ZNF782:p.Cl45F勻 ZNF799:p.C453 民，

ZNF804B:p.P644S, and ZNRF3 ;p.R889W. 

70 也 The pharmaceutical composition of any of paragraphs 30」6, wherein: 

(a) 1;he population of subjects is su1：、 ring frc 

(b) the at least one tumοr冒specific mutation comprises any combination of 

rnutati ons selec;i;ed from the group consisting of BRAF:p.V600E, NRAS:p.Q61R, 

HRAS:p.Q611支， NRAS:p.Q61K、 OTUD4:p.T90呵， HRAS:p.Q61K多 NLRP6:p.E611G,

AKTl :p.El 7K可 ANKMYl:p.N30泣， ATP6V1A:p.L237P‘ CYP19A1 :p.S113I勻

DCUN1D4:p.L275P, DGCR8:p.E518K, DLCl :p.S741T, DNAH10:p.Cl853F多 EIF1AX:p.G9D,

FAM75D5:p.L222P、 FCGRT:p.P40A, KRAS:p.Q61K, LMX1B:p.Q28雪del, MAS 1L:p.R324G, 

MED15:p.S35I, MEGF6:p.Y393C勻 ODZ2:p.Al529V, OR5Ll:p.R122日， OR6K6 ﹔p.F3 l 1 L’ 

。TXl :p.D315N, POTEE:p.S75G, SCNSA:p.D 1978H多 TOP2A:p.Kl 199E, and 

TSG 101 :p.K265R. 

71. The pharmaceutical composition of any of paragraphs 30-36, wherein: 

(a) the population of subjects is suffering frorn UCS; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected 品。m the group consisting of TP53:p.R248Q, ZNF814:p.D404E, 

BTN2A3P:p.P3S勻 FBX＼九T7:p.R465C, FRGlB:p.C泊SE, l\札JC4:p.H4205Q勻 NBPF10:p.V99F,

PIK3仁生：p.E545瓦 PIK3CA:p.Hl047R, PPP2RlA:p.Pl 79R, DDXl 1L2:p. 中 128Q,

FBX＼可7:p.R479Q勻 FRG1B:p.K13N, FRG1B:p.L52S, HSD17B7P2:p.Nl 75S, KRAS:p.G12V, 

LOC283788:p.S37G, TP53:p.R273H, TP53:p.S241Y、 ADA1\,1TS12:p.E359K多

BCL2Ll i ;p Ll87此， CDC27:p.L460品， CHEK2 ﹔p .K373E, ESPNP p丸Nl22fs, FBXW7:p.R689＼元F勻
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FBXW7:p.R505G勻 FBXW7:p.R465H, FCGBP:p.V4019M可 FRG曰：p.I10T, FRG1B:p.D32V, 

FRGlB:p.R37K, 

LRP1B:p.L1392F, 

MUC4 ;p.G2172S, 

POTEC:p.R477Q, 

RGPD3 ﹔p.N756﹝〉勻

KRAS:p.G12D, LOC100233156:p.R21C, LOC283788:p.I46M, 

MALVfLDl :p.Q572L, MST1P9:p.L319P、 :NflTC4:p.A2390T、
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TP53:p.Hl931支， TP53:p.Hl 79R, TP53:p.Rl 75H多 TUBBP5:p.R119H, and U2A.F1 :p.S34F. 

72. The phannaceutical composition of any of paragraphs 30-36, \vherein: 

（的 the population of subjects is suffering from PA.AD ：多 and

(b) the at least one tumor-specific nmtation comprises any cornbination of 

mutations selected from the group consisting of RBM14 ;p.AAAAAAA286del, KRAS:p.G12D, 

JMY:p.PPPPPPPPPPPP8 l ldel, RIOKl :p.D69del多 LCE2A:p.SSGGCCGSSSGGCC47del、

KRAS:p.Gl2V、 Cl QB ;p.GPKGPMGPKGGPGAPGAP90del, ZFHX3:p.V777del勻

DBRl:p.541 ___ 542DD>D, AEBPl:p.Kl 133del, KR.A.S:p.Gl2R, 

RBM47:p.495 502AAAAAAAA>A勻 AP3S 1 :p.K4lfs, 

MLL2:p.AEGPHLSPQPEELHLSPQ792del多 RFXl :p.386 401GGGGGGGGGGGGGGSG>G, 

AXDNDl :p.EQ991del, HERC2P3:p.A803V, RGPD3:p.N756D, FNDCl:p.Dl 180del勻

ANAPC1:p.T537A, IRS4:p.21 22AA>A, GIGYF2:p.Q1005del, NCOA3:p.Q1253品，

SIK﹔3:p.9到＿＿＿951QQ>Q、 GPR6:p.AAAAATAAGGPDTGEvVGPPA36del, NBPF 12:p.Dl323fs, 

SHROOM4 ;p.1156_1 l57EE>E, ZMIZ2:p.VAAAAATATATATAT153del’ 
DGKK:p.PAPP4ldel多 LZTS l :p.RTQDLEGALRTKGLEL432del, CASQ2:p.395 __ _396DD>D, 

DCPlB ;p.25 l _252insH, ESPNP:p.296 _317PPPPSFPPPPPPPGTQLPPPPP>P, 

KBTBD6:p.T403K、 NBPF16:p.D449品， ANKRD36C:p.H4381丸，

ESPN :p.PPPPPPSFPPPPPPPGTQLPP430del, FCGBP:p.A2493V, KRAS:p.Q6日－I,

NCOA3:p.Q1276del 、 OR2'1、2:p.C203缸， TMCC1:p.Q565L, BCKDHA:p.Gl29缸，

ESPNP:p.H64fs, GNAS:p.R844H‘ NBPF14:p.R25C, OGFODl :p.G477fs勻 RBM12 ﹔p.P693S‘

SLC38Al0 ;p.1071_l072II>I, SORBS2 ﹔p.P866S勻 TP53 ﹔ p.R248～V, TP53 ﹔p.Rl75日， and

UBAC 1 :p.E269del. 

73. The pharmaceutical composition of any of paragraphs 30-72, wherein the 

composition comprises at least 2、 at least 3, at least 4多 at least 5, at least 6, at least 7, at least 8、 at

least 9, at least 10, at least 11, at least 12, at least 13 可 at least l 斗， at least 15, at least 16‘ at least 
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17, at least 18, at least 19 at least 20多 at least 21, at least 22勻 at least 23, at least 24, at least 25, at 

least 26多 at least 27, at least 28多 at least 29，。r at least 30 neoantigenic peptides. 

74. The pham1aceutical composition of paragraph 73 、 wherein the composition 

comprises 15 to 20 neoantigenic peptides. 

75. The pha口naceutical composition of paragraphs 73 or 74, further comprising at 

least one additional neoantigenic peptide which is specific for an individual patient's tumor. 

76. The pharmaceutical composition of paragraph 75, wherein the patient spec的c

neoantigenic peptide is selected by identify叩g sequence differences between the genome守

ex om已 and/or transcriptome of the patient's tumor sample and the genome多 exome，個d/or

transcriptome of a non-tmnor sample. 

77. The pharmaceutical composition of paragraph 75, wherein the samples are fresh 

or formalin-fixed paraffin embedded tumor tissues, freshly isolated cells，’。r circulating tumor 

cells. 

78. The pharmaceutical composition of paragraph 75, wherein the sequence 

differences are determined by Next Generation Sequencing. 

79. The pharmaceutical composition of any of paragraphs 30-78多 wherein each 

neoantigenic peptide is from about 5 to about 50 amino acids in length. 

80. The pham1aceutical composition of paragraph 79多＂＼vherein each neoantigenic 

peptide is between about 的 to about 35 amino acids in lenb:rt:h; is about 15 amino acids or less in 

length; is about 8 and about 11 amino acids in length ：多 or is 9 or 10 amino acids in length. 

81 也 The pharmaceutical composition of paragraph 79 恆的， wherein each 

neoantigenic peptide binds major }1istocompatibility complex (MHC) class I. 

82. The pharmaceutical composition of any one of paragraphs 30區別多 wherein each 

neoantigenic peptide binds to MHC class I with a binding affinity of less than about 500 n﹞叫， or

optionally each neoantigenic peptide binds to HL久－A多且B or ---C with a KD 。fless than 500 nM. 

83. The p}iarmaceutical composition of paragraph 79可 wherein each neoantigenic 

peptide is about 30 amino acids or less in length ：、 is between about 6 and about 25 amino acids in 

length; is between about 15 and about 24 amino acids in length ：多 or is between about 9 and about 

的 amino acids in length. 

84. The pham1aceutical composition of paragraph 79、 82 or 鈞、 wherein each 

neoantigenic peptide binds m呵。r histocomp的ibility complex （民；［HC) class II. 
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85. The pharmaceutical composition of paragraph 84, wherein each neoantigenic 

peptide binds to l'v1HC class I with a binding affinity of less than about 500 nM, or optionally 

each neoantigenic peptide binds to 1-丑A-A, -B or -C with a Kn ofless than 多OOnM.

師， The pharmaceutical composition of any of paragraphs 30-85, wherein at least one 

neoantigenic peptide further comprises flanking amino acids. 

87. The pharmaceutical composition of paragraph 86, wherein the flanking amino 

acids are not native flanking amino acids. 

88. The pharmaceutical composition of any of paragraphs 30-87勻 which at least one 

neoantigenic peptide is linked to at least a second neoantigenic peptide. 

89. The pharmaceutical composition of paragraph 88守 wherein peptides are linked 

using a poly-glycine or poly-serine linker 

90 也 The pharmaceutical composition of paragraph 88 or 89、 wherein the second 

neoantigenic peptide binds MHC class I or class II with a binding affinity of less than about 1000 

nM. 

91. The pharmaceutical composition of any of paragraphs 88四90, wherein the second 

neoantigenic peptide binds MHC class I or class n with a binding affinity of less than about 500 

nM. 

92. The pharmaceutical composition of any of paragraphs 88-91 多 wherein both of the 

neoepitopes bind to human leukocyte antigen (HLA) -A, -B, -C多團DP, -DQ，。r -DR 

93. The pharmaceutical composition of any of paragraphs 88-92、 wherein the isolated 

neoantigenic peptide and the second neoantigenic peptide binds a class I E立A or the isolated 

neoantigenic peptide and the second neoantigenic peptide binds a class II HL；丸

94. The pharmaceutical composition of any of paragraphs 88-92多 wherein the isolated 

neoantigenic peptide binds a class II HLA and the second neoantigenic peptide binds a class I 

HLA or the isolated neoantigenic peptide binds a class I HLA and the second neoantigenic 

peptide binds a class U HLA. 

坊， The pharmaceutical composition of any of paragraphs 30-94, wherein at least one 

neoantigenic peptide further comprises modifications which increase in vivo half-life, cellular 

targeting, antigen uptake多 antigen processing勻瓦'1HC aff 

presentation. 
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96. The phannaceutical composition of paragraph 95, wherein the modification is 

conjugation to a carrier protein, conjugation to a ligand, conjugation to an antibody, PEGylation, 

polysialylation HESylation, recombinant PEG mimetics、 Fe fusion, albumin fusion, nanopa口icle

attachment、 nanoparticuiate encapsulation, cholesterol fusion勻 iron fusion, acylation、 amidation勻

glycosylation, side chain oxidation、 phosphorγlati on、 biotinylation, the addition of a surface 

active material, the addition of amino acid mimetics, or the addition of unnatural amino acids. 

97. The pharmaceutical composition of paragraph 95 多 wherein the cells that are 

targeted are antigen presenting cells ‘ 

98. The pharmaceutical composition of paragraph 97, wherein the antigen presenting 

cells are dendritic cells. 

99. The pharmaceutical composition of paragraph 98、 wherein the dendritic ceils are 

targeted using DEC205 XCRl CD197, CD80, CD86, CD123 、 CD209, CD273 CD283 CD289 ? 

CD184勻 CD85h’ CD8勻， CD85k, CD85止 CD85g, CD85a, CD141, CDl l c、 CD83, TSLP 

receptor、 or CD la marker. 

l 00. The phannaceutical corn position of paragraph 99, wherein the den(.h社ic cells are 

targeted using the CD141, DEC205, or XCRl marker. 

101 The phannaceutical composition of any of paragraphs 30斗。。可 which 1s an 

immunogenic or vaccine composition. 

102. The pharmaceutical composition of paragraph 101, further compnsmg an 

immunomoduiator or adjuvant. 

103. The pharmaceutical composition of paragraph l 02、 wherein the immunodulator or 

adjuvant is selected from the group consisting of Poly(I:C), Poly心CLC, S I、ING agonist、 1018

ISS, aluminium sai站， Amplivax多 AS15, BCG多 CP-870、893, CpG7909, CyaA, dSLil'vl、 GM-CSF,

IC3 。可 IC31, Imiquimod, InmFact IMP321, IS Patch 守 ISS, ISCOMATRIX, Juvimmune, LipoVac, 

MF59多 monophosphoryi lipid A ;Montanide ~IS 1312 VG, l'vfontanide ISA 206 VG多﹔Montanide

ISA 50 V2可 Montanide ISA 51 VG勻 OK四432, OM-174, OM-197間：此iP間EC, ISA-TLR2 agonist勻

。NTAK, PepTeM'.-0. vector system, PLG microparticles多 resiquimod, SRLl 72, virosomes and 

other virus-like particles, YF-17D，、7EGF trap多 R848, beta冒glucan, Pam3Cys、 Pam3CSK4,

acrylic or methacrylic polymers, copolymers of maleic anhydr泊e, and QS21 stimulon. 

104. An isolated polynuch的tide encoding the isolated neoantigenic peptide of any of 

paragraphs 1-24. 
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105. The isolated polynucleotide of paragraph 104, w'hich is RNA. 

106. The isolated polynucleotide of paragraph 105 多 wherein the RNA is modified to 

increase stability, increase cellular targeting、 increase translation efficiency、 adj uvanticity, 

cytosol accessibility、 and；’。r decrease cytotoxicity. 

107. The isolated polynucleotide of paragraph 106, wherein the modification is 

conjugation to a carrier protein, conjugation to a ligand勻 conjl咯的ion to an antibody、 codon

optimization, increased GC-content, incorporation of modified nucleosides, incorporation of 5'­

cap or cap analog, and/or incorporation of an unmasked poly-A sequence. 

l 08. A cell comprising the polynucleotide of any of paragraphs l 04自 107.

109. Ave (;:tor comprising the pol ynucleotide of any one of paragraphs 104 ” l 07. 

110. The vector of paragraph 11 0多 in which the polynucleotide is operably linked to a 

promoter. 

11 L The vector of paragraphs 109 or 110、 which is a plasmid, phage, transposon, 

cosmid, viru丸。r ～·irion.

112. The vector of paragraph 111, which is an adeno-associated virus, herpesvirus, 

lentivirus’。r pseudotypes thereof. 

113. An in vivo delivery system cornprising the isolated polynucleotide of any of 

paragraphs 104自 107.

114. The delivery system of paragraph 113, wherein the delivery system includes 

spherical nucleic acids, viruses、 virus-like particles多 plasmids, bacterial plasmids, or 

nanoparticles. 

115 

116. 

117. 

118. 

119. 

107. 

A cell comprising the vector or delivery system of any of paragraphs 109-114. 

The cell of paragraph 115, which is an antigen presenting cell. 

The cell of paragraph 116, wfoch is a dendritic cell. 

The cell of paragraph 117, which is an immature dendritic cell. 

A cornposition compr臼ing at least one polynucleotide of any of paragraphs 104-

120. The composition of paragraph 119, wherein the composition comp1ises at least 2, 

at ]east 3, at least 4, at least 5, at least 6, at least 7, at least 8、 at least 9, at least 10、 at least l L at 

least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 
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20, at least 21, at least 22勻 at least 23, at least 24, at least 25 勻 at least 26, at least 27, at least 28‘ at 

least 29多 or at least 30 of the isolated polynucleotides. 

121 The composition of paragraph 120多 wherein the composition comprises bet\lveen 

about 2 and about 20 polynucleotides. 

122. The composition of any one of paragraphs 119-121, wherein the composition 

further comprises at least 1, at least 2, at least 3‘ at least 4, at least 5，的 least 6, at least 7勻 at least 

8, at least 9, at least IO、 at least l 1 多 at least 12、 at least 13 多 at least 14, at least 15, at least 16, at 

least 17‘ at least 18‘ at least 19, at least 20‘ at least 21, at least 22, at least 23, at least 24, at least 

25, at least 26、 at least 27, at least 28多 at least 29多 or at least 30 additional neoantigenic 

polynucleotides encoding for additional neoantigenic peptides ‘ 

123. The composition of paragraph 122, wherein the composition comprises between 

about 4 and about 20 additional neoantigenic polynucleotides. 

124. The composition of paragraph 122, wherein the isolated p。！ ynucleotides and the 

additional neoantigenic polynucleotides are linked. 

125. The composition of paragraph 124守 wherein the p。lynucleotides are linked using 

nucleic acids that encode a poly-glycine or poly-serine linker. 

126. The composition of any of paragraphs 122-125可＼vherein at ]east one of the 

additional neoantigenic peptide is spec的c for an individual patient's tumor. 

127. The composition of paragraph 126, wherein the patient specific neoantigenic 

peptide is selected by identifying sequence differences between the genome、 exome, and/or 

transcriptome of the patient's tumor sample and the genome, exome, and/or transcriptome of a 

non-tumor sample. 

128. The composition of paragraph 127, wherein the samples are fresh or formalin圍

fixed paraffin embedded tumor tissues, freshly isolated cells勻。r circulating tumor cells. 

129. The composition of paragraphs 127 or 128多執1herein the sequence differences are 

determined by Next Generation Sequencing. 

130. A T cell receptor (TCR) capable of binding at least one neoantigenic peptide 

listed in any of paragraphs 1-27、 optionally a neoantigenic peptide comprising FGFR3 S249C, 

ERBB3 Vl041叫， EGFR L8581之，：MUC4 日4205Q、 PDGFRA R483fs, TMEM52 23 26LLPL>L’ 

。r PODXL 28 30PSP>P. 
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131. The TCR of paragraph 130, which is capable of binding the isolated neoantigenic 

peptide in the context of l'vlHC class I or class H. 

132. A chimeric antigen receptor comprising: (i) a T cell activation molecule; (ii) a 

transmembrane region; and (iii) an antigen recognition moiety capable of binding an isolated 

neoantigenic peptide of any one of paragraphs 1-27. 

133. The chimeric antigen receptor of paragraph 132, wherein (])3-zeta is the T cell 

activation molecule. 

134. The chimeric antigen receptor of paragraph 132 or 133, further comprising at least 

one costimulatory signaling domain. 

135. The chimeric antigen receptor of any of paragraphs 132-134勻 wherein the 

signaling domain is CD28, 4-lBB, ICOS勻 OX40, ITAJ叫， or Fe epsilon RI-gamma. 

136. The chimeric antigen receptor of any of paragraphs 132-135, wherein the antigen 

recognitio。 moiety is capable of binding the isolated neoantigenic peptide in the context of MHC 

class I or class II. 

137. The chimeric antigen receptor of any of paragraphs 132仆 36, comprising the 

CD3-zeta, CD28, CTL久－4, ICOS, BTLA, KIR, L久G3, CD137步 OX40多 CD27, CD40L, Tim-3 

A2aR，。rPD四 l transmernbrane region. 

138. The chimeric antigen receptor of any of paragraphs 132-137, wherein the tumor圍

specific epitope is located in the extracellular domain of a tumor associated polypeptide, 

optionally the tumor-specific epitope comprises FGFR3 S249C勻 ERBB3 V104恥1, EGFR L858R, 

MUC4 H4205Q, PDGFRA R483函， TNIEM52 23 _26LLPL花， or PODXL 28 _30PSP>P. 

139. A T cell comprising the T ceil receptor or chimeric antigen receptor of any of 

paragraphs 130-138. 

140. The T cell of paragraph 139可 which is a helper or c抖。toxic T cell. 

141. A nucleic acid comprising a promoter ope1前ly linked to a polynucleotide 

encoding the T cell receptor of paragraph 130 or 131. 

142. The nucleic acid of paragraph 141, wherein the TCR is capable of binding the at 

least one neoantigenic peptide in the context of major histocompatibility complex (MHC) class I 

or class IL 

143. A nucleic acid comprising a promoter operably linked to a polynucleotide 

encoding the chimeric antigen receptor of any of paragraphs 132-138. 
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144. The nucleic acid of paragraph 143, wherein the antigen recognition moiety is 

capable of binding the at least one neoantigenic peptide in the context of major 

histocompatibility complex 仰恆的 class I or class II. 

145. The nucleic acid of paragraphs 143 or 144, wherein the tumor-specific epitope is 

located in the extracellular domain of a tumor associated polypeptide. 

146. The nucleic acid of any of paragraphs 143-145, comprising the CD3-zeta、 CD28,

CTLA圍4, ICOS、 BI'LA, KIR, LAG3, CD137, OX40, CD27, CD40L, Tim-3, A2aR’。r PD-1 

transmembrane region. 

147. An antibody capable of binding at least one neoantigenic peptide listed in Tables 

卜9

148. A modified cell transfected or transi;luced with the nucleic acid of any one of 

paragraphs 14 卜 146.

149. The mm;lified cell of paragraph 148、 wherein the modified cell is a T cell 勻 tumor

infiltrating lymphoc抖e多 NK冒T cell, TCR回expressing cell, CD4+ T cell, CD8十 T cell, or NK cell. 

150. A composition cornprising the T cell receptor or chimeric antigen receptor of any 

of paragraphs 130-l 38. 

151. A composition comprising autologous patient T cells containing the T cell 

receptor or chimeric antigen receptor of any of paragraphs 13。因 138.

152. The composition of paragraph l到 or 151, further compnsmg an immune 

checkpoint inhibitor 

153. The composition of paragraph 150 of 151, further comprising at least two immune 

checkpoint inhibitors. 

154. The composition of paragraph 152 or 153, wherein the immune checkpoint 

inhibitor inhibits a checkpoint protein selected from the group consisting of CTLA-4, PDLl, 

PDL2、 PDl, B下H3 多 B7-H4、 BTL久， HVE﹞叫， TIJ'V口， GAL9, LAG3, VISTA, KIR多 2B4多 CD160,

CGEN-15049, CHK 1, CHK2勻 A2aR, and B-7 family ligands or a combination thereof. 

155. The composition of paragraph l 54, wherein the immune checkpoint inhibitor 

interacts with a ligand of a checkpoint protein selected from the group consisting of CTLA-4, 

PDLL PDL2勻 PDl, B7-H3，日7-H4, BTU＼勻 HVEM, TIN口， GAL9, LAG3, VISTA, KIR, 2B4, 

CD160、 CGEN-15049, CHK 1, CHK2多 A2aR, and B-7 family ligands or a combination thereof. 
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156. The composition of any of paragraphs 119四 129 凹的。”的6，﹔further comprising an 

immune modulator or adjuvant. 

157. The composition of paragraph 156, wherein the immune modulator is a co­

stimulatory ligand, a TNF ligand, an Ig superfamily ligand多 CD28勻 CD80、 CD86, ICOS, CD40L句

OX40, CD27, GITR, CD30, DR3, CD69, or 4-lBB. 

158. The composition of paragraph 156, wherein the immune modulator is at least one 

cancer cell or cancer cell extract. 

159. The composition of paragraph 158, wherein the cancer cell is autologous to the 

subject in need of the composition. 

160. The composition of paragraph 159, wherein the cancer cell has undergone lysis or 

been exposed to UV radiation. 

161. The composition of paragraph 156, wherein the composition further comprises an 

adjuvant. 

162. The composition of paragraph 161, wherein the adjuvant is selected from the 

group consisting of: Poly(I:C), Poly-ICLC, STING agonist守 1018 ISS, aluminium sal帖，

Amplivax, ASl5多 BCG多 CP-870,893, CpG7909、 CyaA, dSLIM, GM-CSF’, IC30, IC31, 

Imiquimod, ImuFact IMP3 21, IS Patch可 ISS, ISCOMATRIX守 Juvimmune, LipoVac可 MF59可

monophosphoryl lipid A, l'vfontanide IMS 1312 VG, l'vfontanide ISA 206 VG, Montanide ISA 50 

V2、 Montanide ISA 多 l VG, OK回432, Ol'vι174，。M-197-MP回EC多 ISA-TLR2 agonist、 ONTA瓦，

PepTel@. vector system多 PLCr microparticles, resiquimod勻 SRLl 72, virosomes and other vims­

like particles多 YF-17D’、'EGF trap, R848、 beta-glucan, Pam3C抖， Pam3CSK4, acrylic or 

methacrylic polymers, ct平oiymers of maieic anhydride, and QS2 l stimulon. 

163. The composition of paragraph 161 or 162、 wherein the adjuvant induces a 

humoral immune response when administered to a subject. 

164. The composition of paragraph 162、 wherein the adjuvant induces a T helper ceil 

type l response when administered to a subject. 

165. An in v竹o delivery system comprising the pharmaceutical composition of any of 

paragraphs 30-103. 

166. The delivery system of paragraph 165 勻 wherein the delivery system includes cell­

penetrating peptides, nanopaiiiculate encapsulation、 virus like particles, or liposomes. 
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16 7. The delivery system of paragraph 166勻 wherein the cell中enetrating pep ti de is 

TATp叩tide, herpes simplex virus VP泣， transportan、 or Antp. 

168. A cell comprising the isolated neoantigenic peptide of any of paragraphs 1-29. 

169. The cell of paragraph 168勻 which is an antigen presenting cell. 

170. The cell of paragraph 169, which is a dend1itic cell. 

171. A method of treating cancer or initiating多 enhancing, or prolonging an anti-tumor 

responses in a subject in need thereof comprising administering to the subject the p叩tide,

pol yn ucl eoti de勻 vector, composition可 antibody, or cells of any of paragraphs 1-164. 

172. A method of prophylactic cancer treatment comprising: 

(a) selecting a cancer dmg for a patient in need thereof: the drug selected from 

the group consisting of ibrutinib, eriotinib, imatinib.、 gefi.tinib, crizc}tinib, trastuzumab, 

vemurafenib, RAF/MEK inhibitors, and antiestrogen therapy; and 

(b) administering prophylactically to the subject多 a pharmaceutical 

composition according to any of paragraphs 30-103 wherein the at least one neoantigenic peptide 

is derived from drug resistant mutations associated with the selected cancer drug. 

173. A method of treating or preventing a tumor in a popui剖ion of subjects in need 

thereof, comprising administering to a subject an agent comprising an extracellular ligand­

binding domain recognizing a tumor-specific neoepitope comprising a tumor-specific mutation 

having an incidence of at least 1 % of subjects in the population. 

174. The method according to any of paragraphs 171-173, wherein the tumor-specific 

mutation comprises a mutation listed for any population in Table 9. 

175. The method according to any of paragraphs 171-173 勻 wherein the tumor-specific 

mutation is within a gene containing an extracellular domain. 

176. The method a(;:cording to paragraph 175, wherein the tumor自specific mutation 

comprises FGFR3 S249C多 ERBB3 Vl 04l'v1, EGFR L8581孔、 J\/HJC4 H4205Q, PDGFRA R483鼠，

T]\![EM52 23 _26LLPL>L, or POD XL 28 30PSP>P. 

177. The method according to paragraph 176, wherein the tumor吟pecifi.c mutation is 

within the extracellular domain. 

178. The method according to paragraph 177, wherein the tumor-specific mutation 

comprises FGFR3 S249C or ERBB3 Vl 04M. 

179. The method of any of paragraph 171-178, \vherein the subject is a human. 

69 



WO 2016/187508 PCT/US2016/033452 

180. The method of paragraph 179, wherein the subject has cancer. 

181. The method of paragraph 180、 wherein the cancer is selected from the group 

consisting of urogenital, gynecological, lung、 gastrointestinal , head and neck cancer, malignant 

glioblastoma, malignant mesothe!ioma, non-metastatic or metastatic breast cancer, malignant 

melanoma, Merkel Cell Carcinoma or bone and soft tissue sarcomas, haematologic neoplasias, 

multiple myeloma, acute myeiogenous leukemia、 chronic myelogenous leukem間，

myelodysplastic syndrome and acute lymphobiastic leukemia, non-small cell lung cancer 

(NSCLC), breast cancer, metastatic colorectal cancers, hormone sensitive or hormone re血·actory

prostate cancer, colorectal cancer多 ovarian cancer、 hepatocellular cancer, renal cell cancer, 

pancreatic cancer, gastric cancer, oesophageal cancers, hepatocellular cancers守 chol angi ocellul ar 

cancers, head and neck squamous cell cancer soft tissue sarcoma勻 and small cell lung cancer. 

182. The method of any of paragraphs 17卜181 、 wherein the subject has undergone 

surgical removal of the tumor. 

183. The method of any of paragraphs 171-182, wherein the peptide, polynucleotide, 

vector勻 composition勻。r cells is administered via intravenous, intraperitoneal, intratumoral, 

intradermal，。r subcutaneous administration. 

184. The rnethod of paragraph 183 守 wherein the peptide, polynucleotide守 vector,

composition步。r cells is administered into an anatomic site that drains into a lymph node basin. 

185. The method of paragraph 184, wherein administration is into multiple lymph node 

basins. 

186. The method of any one of paragraphs 183 自 185, wherein administration is by a 

subcutaneous or intradermal route. 

l 87. The method of paragraph 183 多 wherein peptide is administered. 

188. The method of paragraph 187, wherein administration is intratmnorally. 

189. The method of paragraph 183 多 wherein polynucleotide, optionally RNA多 lS

adrni ni stered. 

190. The method of paragraph 189, wherein the p。lynucleotide is administered 

intravenously. 

19 l The method of paragraph 183 、 wherein the cell is a T cell or dendritic cell. 

192. The method of paragraph i凹， wherein the peptide or polynucleotide comprises 

an antigen presenting cell targeting moiety. 
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193. The method of any of paragraphs 17卜 192, further comprising adrninistering at 

least one immune checkpoint inhibitor to the subject. 

194. The method of paragraph 193 多 wherein the checkpoint inhibitor is a biologic 

therapeutic or a small molecule. 

195. The method of paragraph 193 or 194, wherein the checkpoint inhibitor is selected 

from the group consisting of a monoclonal antibody九 a humanized antibody, a fully human 

antibody and a fusion protein or a combination thereof 

196. The method of any of paragraphs 193 間 195, wherein the checkpoint inhibitor 

inhibits a checkpoint protein selected 企om the group consisting of CTLA-4, PDLl, PDL2多 PDl,

87-1－口， 87-1-斜， BTLA勻 HVEM, TI1V口， GAL9, LAG3, VISTA可 KIR, 2B4, CD160, CGEN-15049, 

c日K L CHK2, A2aR, and l至－7 family ligands or a combination thereof. 

197. The method of any of paragraphs 193 回 196, wherein the checkpoint inhibitor 

interacts with a ligand of a checkpoint protein selected from the group consisting of CTLA－孔

PDLl, PDL2、 PDl 、 B下H3 B7』4, BTLA、 HVEM, TIN口， GAL9, LAG3, VISTA, KIR多 2B4,

CD160, CGEN自 15049, CHK 1, CHK2, A2aI乏， and B-7 family ligands or a combination thereof. 

198. The method of any of paragraphs l 的且197, wherein two or more checkpoint 

inhibitors are administered. 

199. The method of paragraph 198, wherein the checkpoint inhibitors are: (i) 

ipilimumab or tremelimumab、 and (ii) nivolumab. 

200. The method of any of paragraphs 193-199, wherein the checkpoint inhibitor and 

the composition are administered simultaneously or sequentially in any order. 

201 The method of paragraph 200, wherein the peptide多 polynucleotide, vector勻

composition步。r cells is administered prior to the checkpoint inhibitor. 

202. The method of paragraph 200, wherein the peptide, p。lynucl eotide, vector, 

composition、 or cells is administered after the checkpoint inhibitor. 

203. The method of paragraph 20。可 wherein administration of the checkpoint inhibitor 

is continuei;i throughout neoantigen peptide, poiynucieotide, vector, composition、 or ce]i therapy. 

204. The method of any of paragraphs 193-203 、 wherein the neoantigen peptide, 

polynucieotide, vector、 composition, or cell therapy is administered to subjects that only partially 

respond or do not respond to checkpoint inhibitor therapy. 
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205. The method of any one of paragraphs 193屯。4, wherein the che (;:kpoint inhibitor 

is administered intravenously or subcutaneously. 

206. The method of paragraph 205, wherein the checkpoint inhibitor is administered 

subcutaneously within about 2 cm of the site of administration of the composition. 

207. The method of paragraph 206, wherein the compositiοn is administered into the 

same dr, 

208. The method of any of paragraphs 17卜207, further comprising administering an 

additional therapeutic agent to the subje(;:i either prior to守 simultaneously 協位h’。r a缸er treatment 

with the peptide, poiynudeotide, vector, composition，。r cells. 

209. The method of paragraph 208, wherein the additional agent is a chemotherapeutic 

agent, an immunomoduiatory drug, an immune metabolism modifying drug, a targeted therapy, 

radiation an anti-angiogenesis agent、 or an agent that reduces immune-suppression. 

210. The method of paragraph 209, wherein the chemotherapeutic agent is an 

alkylating agent, a topoisomerase inhibitor、 an anti-metabolite，。r an anti-mitotic agent. 

211. The method of paragraph 208, \vherein the additional agent is an anti －可

giucocorticoid induced tumor necrosis factor family receptor (GIT］均 agonistic antibody or 

antibody fragme肘， ibrntinib, docetaxeol, ci splatin勻。r cyclophosphamide ‘ 

212. The method of any of paragraphs 171占11, which elicits a CD4+ T cell immune 

response. 

213. The method of any of paragraphs 171-212, which elicits a CD4十 T cell immune 

response and a CD8十 T cell immune response. 

214. A method for stimulating an immune response in a subject, compnsmg 

administering an effective amount of modified cells or composition of any of paragraphs 3弘103,

108, l l弘 129, 139, 140多 148四 164, and 168-170. 

215. The method of paragraph 214, wherein the immune response is cytotoxic and/or 

humoral immune response. 

216. The method of paragraph 214, wherein the method stimulates a T cell-mediated 

immune response in a subject. 

217. The method of paragraph 216, wherein the T cell-mediated immune response is 

directed against a tar話et cell. 

218. The method of paragraph 217, wherein the target cell is a tumor cell. 
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219. The method of any of paragraphs 214-218, \vherein the modified cells are 

transfected or transduced in vivo. 

220. The method of any of paragraphs 214-219、 wherein the modified cells are 

transfectei;i or transduced ex vivo. 

221. The method of any of paragraphs 214-220, wherein the modified cells are 

autologous patient T cells. 

222. The method of paragraph 22 l 多 wherein the autologous patient T cells are obtained 

from a patient that has received a neoantigen peptide or nucleic acid vaccine ‘ 

223. The method of paragraph 222, wherein the neoantigen peptide or nucleic acid 

vaccine comprises at least one personalized n叫：>antigen.

224. The method of paragraph 223, wherein the neoantigen peptide or nucleic acid 

vaccine comprises at least one additional neoantigenic peptide listed in Tables 1-9. 

225. The method of paragraph 224, wherein the patient received a chemotherapeutic 

agent、 an immunomodulatory drug, an immune metabolism modifying drug, targeted therapy or 

radiation prior to and/or during receipt of the neoantigen peptide or nucleic acid vaccine. 

226. The method of any of paragraphs 222-225 多 wherein the patient receives treatment 

with at ]east one checkpoint inhibitor‘ 

227. The method of any of paragraphs 222-226步 wherein the autologous T cells are 

obtained from a patient that has already received at least one round of T cell therapy containing a 

neoantigen. 

228. The method of any of paragraphs 222-227, wherein the method further comprises 

adoptive T cell therapy. 

229. The method of paragraph 228, '\vherein the adoptive T cell therapy comprises 

autologous T間cells ‘

230. The method of paragraph 229多 wherein the autologous T-cells are targeted against 

tmnor antigens. 

231. The method of paragr叩h 228 or 229 wherein the adoptive T cell therapy further 

comprises allogenic T-cells. 

232. The method of paragraph 231, wherein the allogenic T-cells are targeted against 

tumor antigens. 
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233. The method of any of paragraphs 227-231, wherein the adoptive T cell therapy is 

administered before the checkpoint inhibitor. 

234. A method for evaluating the efficacy of any of paragraphs 171-213, compnsmg: 

(i) measuring the number or concentration of target cells in a first sample obtained from the 

subject before administering the modified cell, (ii) measuring the number concentration of target 

cells in a second sample obtained from the subject after administration of the modified cell, and 

(iii) determining an increase or decrease of the number or concentration of target cells in the 

second sample compared to the number or concentration of target cells in the first sample. 

235. The method of paragraph 234, wherein treatment efi1cacy is detem1ined by 

monitoring a clinical outcome; an increase, enhancement or prolongation of anti －仇unor activity 

by T cells; an increase in the number of anti-tumor T cells or activated T cells as compared with 

the number prior to treatment; B cell activity; CD4 T cell activity；多 or a combination thereof. 

236. The method of paragraph 235, wherein treatment efficacy is determined by 

monitoring a biomarker. 

237. The method of paragraph 236守 wherein the biomarker is selected from the group 

consisting of CEA多 Her-21他eu, bladder tumor antigen, thyroglobulin, alpha-fetoprotein, PSA、 CA

12言， CA19.9, CA 15.3, leptin, prolactin, osteopontin, IGF四日， CD98守 fascin勻 sPigR勻 14-3-3 eta勻

troponin I, and b-type natriuretic peptide. 

238. The method of paragraph 235, wherein clinical outcome is selected from the 

group consisting of tumor regression：多 tumor shrinkage; tumor necrosis; anti-tumor response by 

the immune system; tumor expansion, recurrence or spread; or a combination thereof. 

239. The method of paragraph 235 勻 wherein the treatment effect is predicted by 

presence of T cells or by presence of a gene signature indicating T cell inflammation or a 

combination thereof 

240. A kit comprising a neoantigen therapeutic of any of paragraphs l-164. 

[0051] Accordingly, it is an object of the invention not to encompass within the invention 

any previously known product, process of making the product, or method of using the product 

such that Applicants reserve the right and hereby disclose a disclaimer of any previously known 

product, process’。r method. It is fu前her noted that the invention does not intend to encompass 

within the scope of the invention any product, process, or making of the product or method of 

using the product守 which does not meet the written description and enablement requirements of 
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the USPTO (3 多 U S.C. §112, first paragraph）。r the EPO (Article 83 of the EPC), such that 

Applicants reserve the right and hereby disclose a disclaimer of any previously described 

product, process of making the product, or method of using the product. It may be advantageous 

in the practice of the invention to be in compliance with Art. 53(c) EPC and Rule 28(b) and (c) 

EPC. All 1ights to explicitly disclaim any embodiments that are the subject of any granted 

patent(s）。f applicant in the lineage of this application or in any other lineage or in any prior filed 

application of any third party is explicitly reserved Nothing herein is to be construed as a 

prom的。

[0052] It is noted that in this disclosure and particularly in the claims and/or paragraphs, 

terms such as "comprises弋＂cornprised、：“comprising鬥 and the like can have the meaning 

attributed to it in U.S. Patent law; e.g, they can mean "includes九“included九“including弋 and

the like; and that terms such as "consisting essentially of' and “ consists essentially of' have the 

meaning ascribed to them in U.S. Patent law多 e.g., they aliow for elements not explicitly recited, 

but exclude elements that are found in the prior a討 or that affect a basic or novel characteristic of 

the invention. Nothing herein is intended as a promise. 

[0053] These and other embodiments are disclosed or are obvious from and encompassed by, 

the following Detailed Description. 

DETAJLED DESCRJPTION OF THE INVENTION 

[0054] To facilitate an understanding of the present invention、 a number of terms and p}lrases 

are defined herein: 

[0055] Unless specifically stated or obvious from context, as used herein, the term "about們 is

understood as 乳＇it﹜1in a range of nοr al tolerance in the art, for example within 2 standard 

deviations of the mean. About can be understood as within 50%), 45~丸 40~o, 1s~已 10~0, 2s~丸

20月旬， 15月1；）多 10%;. 9%, 8月台 70勻， 6%, 5%i. 4~o, 3月台 2月力， 1%, 0.5%’ 。 JO仆）， 0.05%多 。r 0.01 %) of the 

stated value. Unless othen~'ise clear 品。rn context可 al﹞ numerical values provided herein are 

modified by the term about勻

{0056] Unless specifically stated or obvious from context, as used herein多 the tenn "or" is 

understood to be inclusive. Unless specifically stated or obvious from context、 as used herein, 

the tenns "a," "an,’, and “ the" are understood to be sin :rular or plural. 

F、
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[0057] All gene name symbols refer to the gene as commonly known in the a討. Gene 

symbols may be those refered to by the HUGO Gene Nomenclature Committee (HGNC). Any 

reference to the gene symbol is a reference made to the entire gene or variants of the gene. The 

HUGO Gene Nomenclature Committee is responsible for providing human gene naming 

guidelines and approving new, unique human gene names and symbols. All human gene names 

and symbols can be searched at www.genenames. o嗯， the HGNC website, and the guidelines for 

their formation are available there (w-vvw.genenames.org/guide!ines). 

[0058] By "agent們 is meant any small molecule chemical compound守 antibody, nucleic acid 

molecule多。r polypeptide、 or fragments thereof. 

[0059] By ”ameliorate" is meant decrease勻 suppress, attenuate, diminish, arrest勻。r stabilize 

the development or progression of a disease (e.g., a neoplasia多切mor多 etc.).

[0060] By ”alteration" is meant a change (increase or decrease) in the expression levels 

oractivity of a gene or polypeptide as detected by standard art known methods such as those 

described herein. As used herein, an alteration includes a 10% change in expression i的1els,

preferably a 25有b change, more preferably a 斗。（比 change, and most preferably a 50~o or greater 

change in expression levels. 

[0061] By ’,analog" is meant a molecule that is not identical勻 but has analogous functional or 

structural features. For example, a tumor specific ne。因antigen polypeptide analog retains the 

biological activity of a corresponding naturally-occurring tumor specific neo-antigen 

polypeptide, while having ce伽in biochemical modifications that enhance the analog's :Unction 

relative to a naturally回occurring polypeptide. Such biochemical modifications could increase the 

analog's protease resistance, membrane permeability，、 or half-life、 without altering勻 for example, 

ligand binding. An analog may include an unnatural amino acid. 

[0062] “Combination therapy們 is intended to embrace administration of therapeutic agents 

(e.g. neoantigenic peptides described herein) in a sequential manner, th剖 is多 wherein each 

therapeutic agent is administered at a different time勻 as well as administration of these 

therapeutic agents, or at ieast two of the therapeutic agents, in a substantially simultaneous 

manner. Substantially simultaneous administration can be accomplished、 for example、 by

administering to the subject a single capsule having a fixed ratio of each therapeutic agent or in 

multiple, single capsules for each of the therapeutic agents. For example’。ne combination of the 

present invention may comprise a pooled sample of neoantigenic peptides administered at the 
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same or different times‘ or they can be formulated as a single, co-formulated pharmaceutical 

composition comprising the peptides. As another example, a combination of the present 

invention (e.g., a pooled sample of tumor specific neoantigens) may be formulated as separ的

pharmaceutical compositions that can be administered at the same or different time. As used 

herein, the term “ simultaneously" is meant to refer to administration of one or more agents at the 

same time. For example, in certain embodiments, the neoantigenic peptides are administered 

simultaneously. Simultaneously includes administration contemporaneous押， that is during the 

same period of time. In ce付ain embodiments可 the one or more agents are administered 

simultaneously in the same hour步。r simultaneously in the same day. Sequential or substantially 

simultaneous administration of each therapeutic agent can be effected by any appropriate route 

including勻 but not limitei;i to，。ral routes勻 intravenous routes, sub-cutaneous routes, intramuscular 

routes多 direct absorption through mucous membrane tissues (e.g. 、 nasal多 mouth, vaginal多 and

rectal), and ocular routes ( e g、 intra＼社real, intraocular、 etc.). The therapeutic agents can be 

administered by the same route or by’ different routes 也 For example, one component of a 

pa付icular combination may be administered by intravenous injection while the other 

component(s) of the combination may be administered orally. The components may be 

adrninistered in any therapeutically effective sequence. The phrase "combination鬥 embraces

groups of compounds or non-drug therapies useful as pa付 of a combination therapy. 

{0063] The tenn "neoantigen”。r “neoantigenic" means a class of tumor antigens that mises 

from a tumor-specific mutation(s) which alters the amino acid sequence of genome encoded 

proteins. 

[0064] By "neoplasia付 is meant any disease that is caused by or results in inappropriately 

high i仇＇els of cell division、 inappropriately low levels of apoptosis’。r both. For examp峙， cancer

is an example of a neoplasia. Examples of cancers include, without lirnitation, leukemia (e.g., 

acute leu1吋mia, acute lymphocytic leukem悶， acute myelocytic leukem悶， acute myeloblastic 

leukemia, acute prornyelocytic leukemia, acute rnyelornonocytic leukemia可 acute monocytic 

leukemia多 acute erythroleukemia, chronic leukemia勻 chronic myelocytic leukemia, chronic 

lymphocytic leukemia), polycythemia vera、 lymphoma (e.g., Hodgkin’s disease, non-Hodgkin's 

disease），間；aldenstrom 勻 s macroglobulinemia, heavy chain disease, and solid tumors such as 

sarcomas and carcinomas ( e. 皂、 fibrosarcoma、 myxosarcoma多 liposarcoma, chondrosarcoma、

osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma勻
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l ymphangi oen dotheli osarcoma, S}movioma, rnesothelioma, Ewin皂、 S tmnor, leiomyosar℃O訂閱，

rhabdomyosarcoma多 colon carcinoma、 pancreatic cancer, breast cancer, ovarian cancer多 prostate

cancer, squamous cell carcinoma, basal cell carcinoma多 adenocarcinoma, sweat gland carcinoma、

sebaceous gland carcinoma, papillary carcinoma, papilla門 adenocarcinomas勻

cystadenocarcinoma, medullary carcinoma多 bronchogenic carcinom;1, renal cell carcinoma, 

hepatoma, nile duct carcinoma、 choriocarcinoma, seminoma, embryonai carcinoma, Wilm可 s

tumor、 cervical cancer, uterine cancer, testicular cancer, lung carcinoma多 small cell lung 

carcinoma可 bladder carcinoma可 epithelial carcinorna, glioma, astrocytoma勻 medulloblastoma勻

craniopharyngioma, ependymoma、 pinealoma, hemangioblastoma多 acoustic neuroma, 

oligodenroglioma, schwannoma, meningioma可 melanoma可 neurob lastom丸 and retinoblastorna). 

Lymphoproliferative disorders are also considered to be proliferative diseases. 

[0065] The term “vaccine" is meant to refer in the present context to a pooled sample of 

tumor-specific neoantigenic peptides、 for example at least two, at least three、 at least four, at least 

five步。r more neoantigenic peptides 也 A "vaccine" is to be understood as meaning a composition 

for generating immunity for the prophylaxis and/or treatment of diseases (e.g. 可 neoplasia/tumor).

Accordingly多 vaccines are medicaments "\vhich comprise antigens and are intended to be used in 

humans or animals for generating specific defense and protective substance by vaccination. A 

“vaccine composition'' can include a pharmaceutically acceptable excipient, carrier or diluent. 

{0066] The term “pharmaceutically acceptable" refers to approved or approvable by a 

regulatory agency of the i:“eral or a state government or listed in the U.S. Pharmacopeia or 

other generally recognized pharmacopeia for use in animals, including humans. 

[0067] A "pharmaceutically acceptable excipient, carrier or diluent" refers to an excipie肘，

carrier or diluent that can be administered to a subject, together with an agent, and which does 

not destroy the pharmacological acti九仇y thereof and is nontoxic when adrninistered in doses 

sufficient to deliver a therapeutic amount of the agent. 

[0068] A "pharmaceutically acceptable salt付。f pooled tumor specific neoantigens as recited 

herein may be an acid or base salt that is generally considered in the art to be suitable for use in 

contact with the tissues of human beings or animals without excessive toxicit子＇， irritation、 allergic

response、 or other problem or complication. Such salts include mineral and organic acid salts of 

basic residues such as amines, as well as alkali or organic salts of acidic residues such as 

carboxylic acids. Spe(;:ific pharmaceutical salts include, but are not limited to多 salts of acids such 
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as hydrochloric‘ phosphor此， hydrobromic, malic, glycolic‘ fumaric勻 sulfmi c, sulfarni c‘ sulfanilic, 

formic, toluenesulfonic多 methanesu!fonic, benzene sulfonic, ethane disulfonic, 2-

hydroxyethylsulfonic’, nitric, benzoic, 2-acetoxybenzoic, citric, tartaric、 lactic, stearic, salicylic, 

glu阻mic多 ascorbic勻 pamoic勻 succinic勻 fumaric, maleic勻 propionic, hydroxyma!eic, hydroiodic勻

phenylacetic、 alkanoic such as acetic, HOOC-(CH2)n回COOH where n is O斗， and the like. 

Similarly, pharmaceutically acceptable cations include, but are not limited to sodium 勻 potassium,

calcium, aluminum, lithium and ammonium. Those of ordinary skill in the art "\vill recognize 

from this disclosure and the knowledge in the a討 that further phannaceutically acceptable salts 

for the pooled tumor specific neoantigens provided herein, including those listed by Remington's 

Pharmaceutical Sciences, 17th ed. 可 Mack Publishing Company, E的ton 守 PA, p. 1418 (1985). In 

general, a pharmaceutically acceptable acid or base salt can be synthesized from a parent 

compound that contains a basic or acidic moiety by any conventional chemical method. Briefi子＼

such salts can be prepared 的1 reacting the free acid or base forms of these compounds with a 

stoichiometric amount of the appropriate base or acid in an appropriate solvent. 

[0069] By a "polypeptide" or "peptide" is meant a polypeptide that has been separated from 

components that naturally accompany it. Typically, the polypeptide is isolated when it is at least 

60~o, by ，九reight勻 t于ee from the proteins and naturally-

is naturally associated. Preferably、 the preparation is at least 75%, more preferably at least 90%, 

and most preferably at least 99°旬， by weight多 a polypeptide. An isolated polypeptide m句y be 

obtained, for example, l~﹜y extraction f〕.l一J

nucleic acid encoding such a polypeptide; or by chemicall予7 s>'nthesizing the protein. Purit>v can 

be measured by any appropriate method勻 for example勻 column chromatography, polyacη1lamide 

gel electrophoresis, or by HJ>LC analysis. 

[0070] As used herein 守 the terms "prevent," "preventing守們 "prevention," "prophylactic 

treatment，鬥 and the like多 refer to reducing the probability of developing a disease or condition in 

a subject可 who does not have, but is at risk of or susceptible to developing a disease or condition. 

[0071] The term "prime/ boost們 or "prime/ boost dosing regimen勻， is meant to refer to the 

successive administrations of a vaccine or immunogenic or immunological compositions. The 

priming administration (priming) is the administration of a first vaccine or immunogenic or 

immunological composition type and may comprise one多 two or more administrations. The boost 

adrninistration is the second administration of a va (;:cine or imnmnogenic or immunological 
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composition type and may comprise m時， two or more adrninistrations, and, for instance, may 

comprise or consist essentially of annual administrations. In certain embodiments多 administration

of the neoplasia vaccine or immunogenic composition is in a prime/ boost dosing regimen. 

[0072] Ranges providei;i herein are understood to be shorthand for all of the values within the 

range. For example, a range of l to 50 is understood to include any number, combination of 

numbers, or sub-range from the group consisting of 1, 2‘ 3,4歹 5、 6, 7勻 8, 9, 10勻 11, 12勻 13, 14勻的，

16多 17, 18, 19, 20, 21 多 22、 23 多 24,25,26,27,28多 29、 30多 31,32, 33,34, 35,36、 37步 38, 39, 40, 41, 

42‘ 43 44, 45 46守 47, 48勻 49, or 5。可 as well as all intervenina decimal values between the 0 

aforementioned integers such as, for example多 1.1 多 1.2, 1.3, 1.4、 LS 多 1.6步 1. 7, 1.8, and 1.9 倍 With

respect to sub-ranges句“nested sub-ranges" that extend from either end point of the range are 

specifically contemplated. For example、 a nestei;i sub-range of an exemplary range of 1 to 50 

may comprise l to 10、 l to 20, 1 to 狗， and 1 to 40 in one direction，。r 50 to 40、 50 to 30多仰的

20, and 50 to 10 in the other direction. 

{0073] A “receptor" is to be understood as meaning a biological molecule or a molecule 

grouping capable of binding a ligand. A receptor may serve, to transmit information in a cell 勻 a

cell formation or an organism. The receptor comprises at least one receptor unit and frequently 

contains two or more receptor units, where each receptor unit may consist of a protein molecule可

in particular a g!ycoprotein molecule. The receptor has a structure that complements the 

structure of a ligand and may complex the ligand as a binding partner. Signaling information 

may be transmitted by conformational changes of the receptor following binding with the ligand 

on the surface of a cell. According to the invention、 a receptor may refer to particular proteins of 

MHC classes I and II capable of forming a receptor/ligand complex with a ligand, in particular a 

peptide or peptide fragment of suitable length. 

[007 4] The tenn “subject鬥 refers to an animal which is the object of treatme肘， observation’

。r experiment. By way of example only、 a subject includes, but is not limited to多 a mammal, 

includin萃， but not limited to, a human or a non-hmnan mammal, such as a non-human primate守

bovine, equine, canine勻 ovine, or feline. 

{0075] The terms "treat," "treated,"“treating,"“treatment," and the like are meant to refer to 

reducing or amelior就ing a disorder and/or symptoms associated therewith (e.g., a neoplasia or 

tumor).“Treating" may refer to administration of the therapy to a subject after the onset, or 

suspected onset, of a cancer. “Treating們 includes the concepts of "all的＇iating弋 which refers to 
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lessening the frequency of occurrence or recurrence, or the severity, of any symptoms or other ill 

effects related to a cancer and/or the side effects associated with cancer therapy. The term 

"treating” also encompasses the concept of “managing" which refers to reducing the severity of a 

particular disease or disorder in a patient or delaying its recurrence, e.g., lengthening the period 

of remission in a patient who had suffered from the disease. It is appreciated that, although not 

precluded勻 treating a disorder 。r condition does not require that the disorder, condition, or 

symptoms associated therewith be completely eliminated. 

[0076] The term "therapeutic effect鬥 refers to some extent of relief of one or more of the 

symptoms of a disorder (e.g. 多 a neop!asia or tumor）。r its associated pathology. “Therapeutically 

effective amount們 as used herein refers to an amount of an agent which is effective, upon single 

or multiple dose administration to the cell or subject勻 in prolonging the survivability of the 

patient with such a disorder, reducing one or more signs or symptoms of the disorder, preventing 

or delaying, and the like beyond that expected in the absence of such treatment. 

"Therapeutically effective amount" is intended to qualify the amount required to achieve a 

therapeutic effect. A physician or veterinarian having ordinary skill in the art can readily 

determine and prescribe the "therapeutically effective amount鬥（e.g. 多 ED50) of the 

pharmaceutical composition required. For example, the physician or veterinarian could start 

doses of the compounds of the invention employed in a pharmaceutical composition at levels 

lower than that required in order to achie丸1e the desired therapeutic effect and gradually increase 

the dosage until the desired effect is achieved. 

[0077] The terms "spacer" or "linker＇亨 as used in reference to a fusion protein refers to a 

peptide that joins the proteins comprising a fusion protein. Genera!l>1, a spacer has no specific 

biological activity other than to join or to preserve some minimum distance or other spatial 

relationship between the pr。teins or RNA sequences. However, in certain embodiments‘ the 

constituent amino acids of a spacer may be selected to influence some property of the molecule 

such as the folding可 net charge可 or hydrophobicity of the mole (;:ule. 

[0078] Suitable linkers for use in an embodiment of the present invention are well known to 

those of skill in the art and include多 but are not limited to多 straight or branched回chain carbon 

linkers, heterocydic carbon linker鼠。r peptide lin﹞＜er~’ I可﹜1e linker is used to separate t＇九ro

neoantigenic peptides b>y a distance sufficient to ensure that, in a preferred embodiment, each 

neoantigenic peptide properly folds. Preferred peptide linker sequences adopt a flexible extended 
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£﹔οnformation and do not exhibit a pror;lensity for de~'eloping an ordered sec、ondary struc仙Te. 

Typical amino acids in flexible pre 

permutation of amino acid sequences containing Gly, Asn and Ser would be expected to satis冉r

the above criteria for a linker sequence勻 Other near neutral amino acids、 such as Thr and Ala, al so 

may be used in the linker sequence也 Still other amino acid sequences that may be used as linkers 

are disclosed in Maratea et al (1985), Crene 40: 39-46; Murphy et al. (1986) Proc. N肘，1. Acad. 

Sci. USA 83: 8258舟2﹔ U.S. Pat. No. 4,935,233 ; and l.J.S. Pat. No. 4,751,180. 

[0079] The recitation of a listing of chemical groups in any definition of a variable herein 

includes definitions of that variable as any single group or combination of listed groups. The 

recitation of an embodiment for a variable or aspect herein includes that embodiment as any 

single embodiment or in combination with any other embodiments or portions thereof. 

[0080] Any compositions or methods provided herein can be combined with one or more of 

any of the other compositions and methods providei;i herein. 

{0081] The therapy disclosed herein constitutes a new method for treating various types of 

cancer. The therapy described herein also provides a method of therapy for achieving clinical 

benefit without an unacceptable level of side e±Tects. 

[0082] In one aspect the present invention relates to methods for the treatment of neoplasi扎

and more particularly tumors多 by administering to a subject a vaccine or immunogenic 

composition comprising a plurality of tumor specific neoantigenic peptides. As described in 

more detail herein, in some embodiments the composition provides a specific, optimized subset 

of tumor冒specific neoantigens suitable for the treatment of tumors in a high proportion of 

subjects suffering from cancer. In some embodiments, the tumor specific neoantigens may 

together bind to a high overall propo討ion of HLA allotypes present in the subject population. 

[0083] The imnmne system can be classified into two functional subsystems: the innate and 

the acquired immune system. The innate immune system is the first line of de自nse against 

infections, and most potential pathogens are rapidly neutralized by this systern before they can 

cause多丘吉r example多 a noticeable infection. The acquired immune system reacts to molecular 

structures, referred to as antigens, of the intruding organism. There are two types of acquired 

immune reactions, which include the humoral immune reaction and the cell-mediated immune 

reaction. In the humoral immune reaction, antibodies secreted by B cells into bodily fluids bind 

to pathogen間derived antigens, leading to the elimination of the pathogen through a variety of 
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mechanisms, e.g. complement-mediated lysis. In the cell 四mediated immune reaction, T-cells 

capable of destroying other cells are activated. For example, if proteins associated with a disease 

are present in a cell, they are fragmented proteolytically to peptides within the cell. Specific cell 

proteins then attach themselves to the antigen or peptide formed in this manner and transport 

them to the surf ace of the cell 、 where they are presented to the molecular defense mechanisms多 in

particular T-cells’。f the body. Cytotoxic T cells recognize these antigens and kill the cells that 

harbor the antigens. 

[0084] The molecules that transport and present peptides on the cell surface are referred to as 

proteins of the major histocompatibility complex (J'v1HC). MHC proteins are classified into two 

types, referred to as MHC class I and MHC class II. The structures of the proteins of the two 

MHC classes are veηv similar; however, they have very different functions. Proteins of k位IC

class I are present on the surface of almost all cells of the body心 including most tumor cells. 

MHC class I proteins are loaded with antigens that usually originate 音。m endogenous proteins or 

from pathogens present inside cells, and are then presented to na1ve or cytotoxic T冒lymphocytes

(CTLs）.恥ffIC class II proteins are present on dendritic cells亨， B回 lymphocytes‘ macrophages and 

other antigen-presenting cells. They mainly present peptides, which are processed from external 

antigen sources可 i .e. outside of the cells勻 to T四helper (Th) cells. ]\fost of the peptides bound by 

the MHC class I proteins originate from cytoplasmic proteins produced in the healthy host cells 

of an organism itself: and do not normally stimulate an immune reaction. Accordingly，月rtotoxic

T-lymphocytes that recognize such self-peptide-presenting MHC molecules of class I are deleted 

in the thymus (central tolerance) or, after their release from the thymus, are deleted or 

inactivated, i.e. tolerized (peripheral tolerance). MHC molecules are capable of stimulating an 

immune reaction when they present peptides to non-tolerized T-lymphocytes. Cytotoxic T圍

lymphocytes have both T間cell receptors (TCR) and C D8 molecules on their surface. T-Cell 

receptors are capable of recognizing and binding peptides complexed with the molecules of 

MHC class I. Each cytotoxic T四lymphocyte expresses a unique T-cell receptor wfoch is capable 

of binding specific MHC/peptide complexes勻

{0085] The peptide antigens attach themselves to the molecules of F每位IC class I by 

competitive affinity binding within the endoplasmic reticulum, before they are presented on the 

cell surface. Here, the affinity of an individual peptide antigen is directly linked to its amino 

acid sequence and the presence of specific binding rnotifs in defined positions within the arnino 
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acid sequence. If the sequence of such a peptide is known ‘ it is possible to manipulate the 

immune system against diseased cells using, for examp知， peptide vaccines. 

[0086] One of the critical barriers to developing curative and tumor-specific immunotherapy 

is the identification and selection of highly specific and restricted tumor antigens to avoid 

autoimmunity. Tumor neoantigens, which arise as a result of genetic change (e.g., inversions, 

transiocations, deletions, missense mutations勻 splice site mutations, etc.) within malignant ceils, 

represent the most tumor-specific class of antigens. Neoantigens have rarely been used in cancer 

vaccine or imrnunogenic compositions due to technical difficulties in identifying them 守 selecting

optimized neoantigens, and producing neoantigens for use in a vaccine or immunogenic 

composition. These problems may be addressed by: 

[0087] 

include: 

• id.en !;itying mutafa一J

in tumοr but not in matched germline samples from a high proportion of 

subjects having cancer; 

* analyzing the identified mutations with one or more peptide-Ml-IC binding 

prediction algorithms to generate a plurality of neoantigen T cell epitopes that 

are expressed within the neoplasiaitumor and that bind to a high propo討ion of 

patient HLA alleles; and 

• synthesizing the plurality of neoantigenic peptides selected from the sets of ail 

neoantigen peptides and predicted binding peptides for use in a cancer vaccine 

or immunogenic composition suitable for treating a high proportion of 

subjects having cancer. 

For example多 translating sequencing information into a therapeutic vaccine may 

好i) Prediction （~fmuta紹昌peptides 啦啦 can bind to HLA molecules qfa 抬頭1 proportion 

ofindividuαls. Efficiently choosing which particular mutations to utilize as immunogen requires 

the ability to predic1; which mutated peptides would efficiently bind to a high proportion of 

patient's HLA alleles. Recently, neural network based learning approaches with validated 

binding and non-binding peptides h恥1e advanced the accuracy of prediction algorithms for the 

major HLA-A and -B alleles. 
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(2) Formulating the drug αs a multi叩itope vaccine qf long peptides. Targeting as many 

mutated epitopes as practically possible takes advantage of the enoηnous capacity of the immune 

system多 prevents the oppo口unity for immunological escape by down冒modulation of a particular 

immune targeted gene product勻 and compensates for the known inaccuracy of epitope prediction 

approaches. Synthetic peptides provide a particularly useful means to prepare multiple 

immunogens efficiently and to rapidly translate identification of mutant epitopes to an effective 

vaccine. Peptides can be readily synthesized che叩ically and easily purified utilizing reagents 

free of contaminating bacteria or animal substances. The small size allows a clear focus on the 

mutated region of the protein and also reduces irrel恥加1t antigenic competition from other 

components (umnutated protein or viral vector antigens). 

(3) Combinαtion with α strong vaccine adjuv，αni. Effective vaccines require a strong 

adjuvant to initiate an immune response. As described below多 poly-ICLC, an agonist of TLR3 

and the RNA helicase -domains ofMDAS and RIC話， has shown several desirable properties for 

a vaccine adj uvant也 These properties include the induction of local and systemic activation of 

immune cells in vivo, production of stinmlatory chemokines and C) tokines, and stimulation of 

antigen-presentation by DCs. Furthermore, poly-ICLC can induce dm由le CD4+ and CD8+ 

responses in humans. Irnportantly, striking similarities in the upregulation of transcriptional and 

signal transduction pathways were seen in subjects vaccinated "\vith poly圍ICLC and in volunteers 

who had received the highly effective, replication-competent yellow fever vaccine. Furthennore, 

>90% of ovarian carcinoma patients immunized with poly-ICLC in combination with a NYESO-

1 peptide vaccine (in addition to Montanide) showed induction of CD4+ and CD8+ T cell, as 

well as antibody responses to the peptide in a recent phase 1 study. At the same time, polyICLC 

has been e文tensively tested in more than 25 clinical trials to date and exhibited a relatively 

benign toxicity profile. 

The above-described advantages of the invention are described further herein. 

[0088] As described herein, there is a large body of evidence in both animals 但1d humans 

that mutated epitopes are effective in inducing an immune response and that cases of 

spontaneous tumor regression or long term survival correlate with CD8+ T-cell responses to 

mutated epitopes (Buckwalter and Srivastava PK "It is the antigen(s), stupid們 and other lessons 

from over a decade of vaccitherapy of human cancer. Seminars in immunology 20:296-300 

(2008); Karanikas et al 勻 High frequency of cytolytic T lymphocytes directed against a tumor-
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specific mutated antigen detectable \vi th HLA tetramers in the blood of a lung carcinoma patient 

with long survival. Cancer Res. 61 :3718自3724 (2001 ); Lennerz et al, The response of autologous 

T cells to a human melanoma is dominated by mutated neoantigens. Proc Natl Acad Sci U S 

A.102 ;16013 (2005日 and that "immunoediting們 can be tracked to alterations in expression of 

dominant mutated antigens in mice and man (Matsushita et al, Cancer exome analysis re丸1eals a 

1吋－cell-dependent mechanism of cancer immunoedi1;ing t、：，

Expression of tumor置specific antigens underlies cancer immunoediting Nature 482:405 (2012); 

and Sampson et al, Immunologic escape after prolonged progression四仕的仰的竹al with 

epidermal grmvth factor receptor variant HI peptide vaccination in patients "\vith newly diagnosed 

glioblastoma J Clin Oncol. 28:4722-4729 (2010)). 

[0089] Sequencing technology has revealei;i that each tumor contains multiple, patient­

specific mutations that alter the protein coding content of a gene. Such mutations create altered 

proteins勻 ranging from single amino acid changes (caused by missense mutations) to addition of 

long regions of novel amino acid sequence due to frame shifts, read-through of termination 

codons or translation of intron regions (novel open reading frame mutations; neoORFs). These 

mutated proteins are 丸1aluable targets for the host’s immune response to the tumor as、 unli1吋

native proteins守 they are not subject to the immune-darnpening effects of self·可tolerance.

Therefore, mutated proteins are more likely to be immunogenic and are also more specific for the 

tumor cells compared to normal cells of the patient. 

[0090] In one embodimer泣， the neoantigenic peptides in the composition together have 

affinity to a plurality of MHC molecules, e.g. which together cover a large proportion of the 

target population. Efficiently choosing which particular mutations to utilize as immunogen 

requires the ability to predict "\vhich mutated peptides would efficiently bind to the HLA alleles 

present in the patient population. Recently, neural network based learning approaches with 

validated binding and non-binding peptides have advanced the accuracy of prediction algorithms 

for the major HLA四A and 間B alleles. Utilizing the re<;:entl>F irnr;lrn~·ed algor 

W}1ich missense mutations create strong binding pep !;ides to cognate ：此1HC mo﹞ ecules勻 a set of 

peptides representative of optimal mutated epitopes (both neoORF and missense) for the patient 

population may be identified and prioritized (;Z:hang et al, Machine learning competition in 

immunology Prediction of HLA class I binding peptides J Immunol Methods 374:1 (2011 ); 
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Lundegaard et al Prediction of epitopes using neural network based rnethods J Immunol 

Methods 374:26 (2011)). 

[0091] Targeting as many mutated epitopes as practically possible takes advantage of the 

enormous capacity of the immune system 、 prevents the opportunity for imnu玖玖）logical escape by 

down’,modulation of a particular immune targeted gene product, and compensates for the known 

inaccuracy of epitope prediction approaches. Synthetic peptides provide a particularly useful 

m闊的 to prepare multiple immunogens efficiently and to rapidly translate identification of 

mutant epitopes to an effective vaccine or immunogenic cmnposition ‘ Peptides can be readily 

synthesized chemically and easily purified utilizing reagents free of contaminating bacteria or 

animal substances. The small size allows a clear focus on the mutated region of the protein and 

also reduces irrelevant antigenic competition from other components (unmutated protein or viral 

vector antigens）也

[0092] In one embodiment the dmg formulation is a multi-epitope vaccine or immunogenic 

composition of long peptides 也 Such “long" peptides undergo efficient internalization、 processing

and cross-presentation in professional antigen間presenting cells such as dendritic cells, and have 

been shown to induce C'1、Ls in humans (l、1elief and van der Burg, Immunotherapy of established 

(pre) rnalignant disease by synthetic long peptide vaccines Nature Rev Cancer 8:351 (2008)). In 

one embodiment at least 2 peptides are prepared for immunization. In some embodiments 20 or 

more peptides are prepared for immunization. In one embodiment the neoantigenic peptide 

ranges from about 5 to about 50 amino acids in length. In another embodiment peptides from 

about 的 to about 35 amino acids in length is synthesized. In preferred embodiment the 

neoantigenic peptide ranges from about 20 to about 35 amino acids in length. 

Production of Tumor Specific Neoantigens 

[0093] The present invention is based, at least in pa泣， on the ability to present the immune 

system of the patient with a pool of tumor specific neoantigens. One of skill in the art from this 

disclosure and the knowledge in the art wili appreciate that there are a variety of ways in which 

to produce such tumor specific neoantigens. In general, such tumor specific neoantigens may be 

produced either in ＼心，o or in vivo. Tumor specific neoantigens may be produced in vitro as 

peptides or polypeptides, which may then be formulated into a neoplasia vaccine or 

immunogenic composition and administered to a subj 訊：t As described in further detail herein可

87 



WO 2016/187508 PCT/US2016/033452 

such in vitro I丌oduction may occur by a variety of methods known to one of skill in the art such 

as多 for example多 peptide synthesis or expression of a peptide/polypeptide from a DNA or Rl'lA 

molecule in any of a variety of bacterial, eukaryotic, or ~'iral recombinant expression S>'Stems
、

fr}He}wed b>r purification of the expr’essei;l pep1;ide1 olypeptide. Alternativel>', tumor specific 

neoantigens may be produced in vivo by introducing molecules (e.g., DNA, RJ\'A, viral 

expression systems, and the like) that encode tumor specific neoantigens into a subject, 

whereupon the encoded tumor specific neoantigens are expressed. The methods of in vitro and 

in vivo production of neoantigens is also further described herein as it relates to pharmaceutical 

compositions and methods of delivery of the therapy. 

[0094] In certain embodiments the present invention includes modified neoantigenic 

peptides. As used herein in reference to neoantigenic peptides, the terms "modified”, 

’,modification" and the like refer to one or more changes that enhance a desired property of the 

neoantigenic peptide, where the change does not alter the primary amino acid sequence of the 

neoantigenic peptide. ＂孔fodification ’， includes a covalent chemical modification that does not 

alter the primary amino acid sequence of the neoantigenic peptide itself Such desired properties 

include多 for examp峙， prolonging the in vivo half-li良， increasing the stability九 reducing the 

clearance, altering the irnmunogenicity or allergenicity, enabling the raising of pa討icular

antibodies多 cellular targeting, antigen uptake多 antigen processing, MHC affinity, MHC stability, 

or antigen presentation. Changes to a neoantigenic peptide that may be carried out include, but 

are not limited to, conjugation to a carrier protein多 conjugation to a ligand, conjugation to an 

antibody心 PEGylation, polysialylation HESylation、 recombinant PEG mimetics、 Fe fusion多

albumin fusion, nanoparticle attachment、 nanoparticulate encapsulation勻 cholesterol fusion多 iron

fusion, acylation, amidation, glycosylation多 side chain oxidation, phosphorylation, biotinylation, 

the addition of a surface active rnaterial, the addition of amino acid rnimetics, or the addition of 

unnatural amino acids. 

[0095] The clinical effectiveness of protein therapeutics is often limited by short plasma half-

life and susceptibility to protease degradation. Studies of various therapeutic proteins (e.g. 勻

filgrastim) have shown that such difficulties may be overcome by various modifications, 

including conjugating or linking the polypeptide sequence to any 。f a variety of non­

proteinaceous polymers多 e.g. 、 polyethylene glycol (PEG), polypropylene glycol, or 

polyoxyalkylenes 俗的可 for example, typically via a linking moiety covalently bound to both the 
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protein and the nonproteinaceous polymer, e.g, a PEG). Such PEG回 conjugated biomolecules 

have been shown to possess clinically useful properties, including better physical and thermal 

stability、 protection against susceptibility to enzymatic degradation、 increased solubility、 longer

in vivo circulating hal叫ife and decreased clearance多 reduced immunogenicity and antigenicit>\

and reduced toxicity. 

[0096] 的支持 suitable for conjugation to a polypeptide sequence are generally soluble in 

water at room temperature, and have the general formula R(O-CH2-CH2)110-J支， where R is 

hydrogen or a protective group such as an alkyl or an alkanol group, and 1.vhere n is an in1;eger . 

f]·om 1 to l 000. ＼九T

Cοnjuga1﹔ed to the pc}]ypeptide sequence can be ] in ear兩 οr branc}led. Br湖iched PEG der廿atives’

”star-PEGs" and multi-armed PEGs are contemplated by the present disclosure. A molecular 

weight of the PEG used in the present disclosure is not restricted to any particular range, but 

certain embodiments have a molecular weight between 500 and 20、000 while other embodiments 

have a molecular weight between 4,000 and 10多000.

[0097] The present disclosure also contemplates compositions of co1尺jugates wherein the 

PEGs have different n values and thus the various different PEGs are present in specific ratios. 

For exarnple雪 sorne cornpositions comprise a n「iixt﹔ureοf conjugates ＼九y﹜iere IF 

some compositions步 the percentageοf C﹛）l司jugates 乳＇here n=l is 18-25~;Q、 the percentage of 

conjugates where n=2 is 50-66%, the percentage of conjugates where n=3 is 12-16%, and the 

percentage of conjugates where ff"4 is up to 5月句 Such compositions can be produced by reaction 

conditions and purification methods know in the art. For example, cation exchange 

chromatography may be used to separate conjugates, and a fraction is then identified which 

contains the conjugate having多 for example多 the desired number of PEGs attached, purified free 

from unmodified protein sequences and from conjugates having other numbers of PEGs 

attached. 

[0098] PEG rnay be bound to a polypeptide of the present disclosure via a terminal reactive 

group (a "spacer”) The spacer is勻 for example, a terminal reactive group which mediates a bond 

between the free amino or carboxyl groups of one or more of the polypeptide sequences and 

polyethylene glycol. The PEG having the spacer which may be bound to the free amino group 

includes N-hydroxysuccinylimide polyethylene glyc。l which may be prepared 的y activating 

succinic acid ester of polyethylene glycol with N四 hydroxy succinylimide. Another activated 
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polyethylene glycol which may be bound to a free amino group is 2,4回bis(O間

methoxypo!yethyleneglyco!)-6-ch!oro-s-triazine which may be prepared by reacting 

polyethylene glycol monomethyl ether with cyanuric chloride. The activ;1ted polyethylene glycol 

which is bound to the free carb。xyl group includes polyoxyethylenediamine. 

{0099] Conjugation of one or more of the polypeptide sequences of the present disclosure to 

PEG ha九1ing a spacer may be carried out by various conventional methods. For example、 the

conjugation reaction can be can甘d out in solution at a pH of from 5 to IO、制 ternperature from 

4°C to room temperature, for 30 rninutes to 20 hours, utilizing a molar ratio of reagent to protein 

of from 4: 1 的 30: 1. Reaction conditions mav be selected to direct the reaction towards 

producing predominantly a desired degree of substitution. In general, low temper現ure, low pH 

(e.g’, pH•), and short reaction time tend to decrease the number of PEGs attached, whereas 

high temperatu閃， neutral to high pH (e.g., pH>7), and longer reaction time tend to increase the 

number of PEGs attached. Various means known in the art may be used to terminate the reaction. 

In some embodiments the reaction is terminated by acidifying the reaction mixture and freezing 

at, e.g.勻間20°C.

[00100] The present disclosure also contemplates the use of PEG l'vlimetics. Recombinant 

PEG mimetics have been developed that retain the attributes of PEG (e.g., enhanced serum half­

life) "\vhile conferring several additional advantageous properties. By way of example, simple 

polypeptide chains (comprising, for example, Ala, Glu, Gly, Pro、 Ser and Th吋 capable of 

forming an extended conformation similar to PEG can be produced recombinantly already fused 

to the peptide or protein drug of interest (e.g., Amunix' XTEN technology; Mountain View, CA). 

This obviates the need for an additional conjugation step during the manufacturing process勻

Moreover, established molecular biology techniques enable control of the side chain composition 

of the polypeptide chains, allowing optimization of immunogenicity and manufacturing 

properties. 

[00101] For purposes of the present disclosure, "glycosylation" is meant to broadly refer to the 

enzymatic process that attaches glycans to proteins, lipids or other organic molecules. The use of 

the term "glycosylation ’, in conjunction with the present disclosure is generally intended to mean 

adding or deleting one or more carbohydrate moieties (either by removing the underlying 

glycosylation site or by deleting the glyco句fation by chemical and/or enzymatic means), and/or 

adding one or more glycosylation sites that may or may not be present in the native sequence. In 
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addition可 the phrase includes qualitative changes in the glycosylation of the native proteins 

involving a change in the nature and proportions of the various carbohydrate moieties present. 

Glycosylation can dramatically a仕:ect the physical prope口ies of proteins and can also be 

important in protein stability, secretion, and subcellular localization. Proper glycosylation can be 

essential for biological activity. In fact, some genes from euca可otic organisms, when expressed 

in bacteria (e.g., E. coli) which lack cellular processes for glycosylating proteins多 yield proteins 

that are recovered "\vith little or no activity by virtue of their lack of glycosylation. 

[00102] Addition of glycosylation sites can be accomp1ished by altering the amino acid 

sequence. The alteration to the polypeptide may be made多 for example多 by the addition of or 

substitution by守 one or more serine or threonine residues (for 0-linked glycosylation sites）。r

asparagine residues (for N-linked glycosylation sites). The stmctures of N-linked and 0- linked 

oligosaccharides and the sugar residues found in each type may be different. One type of sugar 

that is commonly found on both is N-acetylneuraminic acid (hereafter referred to as sialic acid). 

Sialic acid is usually the terminal residue of both N-linked and O」inked oligosaccharides and, by 

virtue of its negative charge, may confer acidic properties to the glycoprotein. A particular 

embodiment of the present disclosure comprises the generation and use of N-glycosyl剖ion

~'ariants. 

[00103] The polypeptide sequences of the present disclosure may optionally be altered 

through changes at the DNA level、 particularly by mutating the DNA encoding the polypeptide 

at prese]ei; ted t}ases such that codt一J

acids. Another means of increasing the number of carbo﹜1yd1岫ate moieties on the pol>'peptide is by 

chemical or enzymatic coupling of glycosides to the polypeptide. 

[00104] Removal of carbohydrates may be accomplished chemically or enzymatically, or by 

substitution of codons encoding amino acid residues that are glycosylated. Chemical 

deglycosylation techniques are known, and enzymatic cleavage of carbohydrate moieties on 

polypeptides can be achieved by the use of a variety of endo- and exo間glycosidases ‘

[00105] Dihydrofolate reductase (DHFR) - deficient Chinese Hamster Ovary (CHO) cells are 

a commonly used host cell for the production of recombinant glycoproteins. These cells do not 

express the enzyme beta-galactoside alpha-2,6-sialyltransferase and therefore do not add sialic 

acid in the alpha-2、6 linkage to N回linked oligosaccharides of glycoproteins produced in these 

cells. 
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[00106] The present disclosure also contemplates the use of p。lysialylation, the cm甘ugation of 

peptides and proteins to the naturally occurrin皂， biodegradal子le a-(2• 8) linked }Jolysialic acid 

(’,PSA") in order to improve their stability and in vivo pharmacokinetics. PSA is a 

biodegradable、 non-toxic natural polymer that is highly hydrophilic, giving it a high apparent 

molecular weight in the blood which increases its serum half」ife. In addition, polysialylation of 

a range of peptide and protein therapeutics has lei;i to markedly rei;iuced proteoly叫s, retention of 

activity in vivo activity, and reduction in immunogenicity and antigenicity (se巳 e.g., G. 

Gregoriadis et al., Int. J. Phannaceutics 300(1-2）﹔ 125」0). As with modifications with other 

conjugates (e.g., PEG), various techniques for site-specific polysialylation are available (see, 

e.g., T. Lindhout et al 守 PNAS 108(18)7397-7402 (2011)). 

[00107] Additional suitable components and molecules for conjugation include, for example, 

thyroglobulin; albumins such as human serum albumin (HAS); tetanus toxoid; Diphtheria toxoid ：、

polyamino acids such as poly(D」ysine:D-glutamic acid); VP6 polypeptides of rotaviruses; 

influenza virus hemaglutinin, influenza virus nucleoprotein; Keyhole Limpet Hemocyanin 

(KLH); and hepatitis B virus core protein and surface antigen ; or any combination of the 

foregoing. 

[00108] Fusion of albumin to one or more polypeptides of the present disclosure can 守 for

ex amp峙， be achieved by genetic manipulation、 such that the DNA coding for HSA，。r a 

fragment thereof, is joined to the DNA coding for the one or more polypeptide sequences. 

Thereafter, a suitable host can be transformed or transfected with the fused nucleotide sequences 

in the form of: for example, a suitable plasmid、 so as to express a fusion polypeptide. The 

expression may be effected in vitro from 、 for example, pr叫ζaryotic or eukaryotic cells，。r in vivo 

from, for example, a transgenic organism. In some embodiments of the present disclosure, the 

expression of the fusion protein is performed in mammalian cell lines守 for example, CHO cell 

lines. Transformation is used broadly herein to refer to the genetic alteration of a cell resulting 

from the direct uptake, incorporation and expression of exogenous genetic material (exogenous 

DNA) from its surroundings and taken up through the cell membrane(s). Transformation occurs 

naturally in some species of bacteria, but it can also be effected by artificial means in other cells. 

[00109] Furthermore, albumin itself may be modified to extend its circulating halιlife. Fusion 

of the modified albumin to one or more Polypeptides can be attained by the genetic manipulation 
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techniques described above or by chemical conjugation; the resulting fusion molecule has a half­

life that exceeds that of fusions with non-modified albumin. (See W02011/051489). 

[001101 Several albumin 回 binding strategies have been developed as alternatives for direct 

fusion, including albumin binding through a conjugated fatty acid chain (acylation). Because 

semm albumin is a transport protein for fatty acids、 these natural ligands with albumin 冒 binding

activit}r have t}een used fc﹜I’ half－心a

determir (LE VE扎rn丈）亨 an approved product for diabetes多 comprises a myristyl chain conjugated 

to a genetically-modified insulin, resulting in a long- acting insulin analog. 

[OOH 1] Another type of modification is to conjugate (e.g., link）。ne or more additional 

components or molecules at the N- and/or C-terminus of a polypeptide sequence守 such as another 

protein (e.g. 勻 a protein having an amino acid sequence heterologc}us to the subject protein), or a 

carrier molecule. Thus, an exemplary polypeptide sequence can be provided as a conjugate with 

another component or molecule. 

{00112] A conjugate modification may result in a polypeptide sequence that retains activity 

with an additional or complementary function or activity of the second molecule. For example勻 a

polypeptide sequence may be conjugated to a molecule, e. g、 to facilitate solubility多 storage, in 

vivo or shelf half-life or stability九 reduction in imrnunogenicity守 delayed or controlled release in 

vivo, etc. Other functions or activities include a conjugate that reduces toxicity relative to an 

unconjugated polypeptide sequence、 a conjugate that targets a type of cell or organ more 

efficiently than an unconjugated polypeptide sequence, or a dmg t。我的her counter the causes or 

effects associated with a disorder or disease as set forth herein (e.g. 、 diabetes).

[001 B] A Polypeptide may also be conjugated to large多 slowly metabolized macromolecules 

such as proteins; polysaccharides多 such as sepharose, agarose多 cellulose, cellulose beads; 

polymeric amino acids such as polyglutamic acid, polylysine; amino acid copolymers; 

inactivated vims particles; inactivated bacterial toxins such as toxoid from diphtheria, tetanus, 

cholera‘ leukotoxin rnolecules; inactivated bacteria; and dendritic cells. 

[00114] Additional candidate components and molecules for conjugation include those 

suitable for isolation or purification. Particular non-limiting examples include binding molecules, 

such as biotin (biotin-avidin specific binding pair), an antibody九 a receptor, a ligand, a iectin, or 

molecules that comprise a solid suppo代 including, for example, plastic or polystyrene beads、

plates or beads勻 magnetic beads, test strips, and membranes. 
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[00115] Purification methods such as cation exchange chromatography may be used to 

separate conjugates by charge difference, which effectively separ剖es conjugates into their 

various molecular weights. For example、 the cation exchange column can be loaded and then 

washed with -20 mM sodium acetate, pH 斗， and then eluted with a linear (0 M to 0.5 M) NaCl 

gradient buffered at a pH from about 3 to 5. 雪， eg., at pH -4.5. The content of the fractions 

obtained by cation exchange chromatography may be identified by molec叫ar weight using 

conventional methods、 for example、 mass spectroscopy多 SDS-PAGE多 or other known methods 

for separating molecular entities by molecular weight. 

[00116] In certain embodiments多 the amino- or cart}oxyl- terminus of a polypeptide sequence 

of the present disclosure can be fused with an imnmnoglobulin Fc region (e.g. 勻 human Fc) to 

form a fusion conjugate (or fusion molecule). Fc fusion conjugates have been shown to increase 

the systemic halιlife of biopharmaceuticals, and thus the biopham1aceutical product may require 

less frequent administration. 

{00117] Fc binds to the neonatal Fe receptor (FcRn) in endothelial cells that line the blood 

vessels守 and, upon binding, the Fc fusion molecule is protected frorn degradation and re- released 

into the circulation, keeping the molecule in circulation longer. This Fc binding is believed to be 

the mechanisrn by which endogenous IgG retains its long plasma half-life. More recent Fc-fu.sion 

technology links a single copy of a biopharmaceutical to the ;Fc region of an antibody to optimize 

the pharmacokinetic and pharmacodynamic properties of the biopham1aceutical as compared to 

traditional Fc-fusi on conjugates. 

[001181 The present disclosure contemplates the use of other modifications, currently known 

or developei;i in the future, of the Polypeptides to impr。ve one or more properties. One such 

method for prolonging the circulation half.」i缸， increasing the stability多 reduc g the clearance弓 or

altering the imnmnogenicity 。r allergenicity of a polypeptide of the present disclosure involves 

modification of the polypeptide sequences by hesylation、＼vhich utilizes hydroxyethyl starch 

derivatives linked to other molecules in order to modifv the molecule's characteristics. Various 

aspects of hesylation are described in、 for example, U.S. Patent Appln. Nos. 2007i0134197 and 

2006i0258607. 

94 



WO 2016/187508 PCT/US2016/033452 

In Vitro Peptide/Polypeptide Synthesis 

[00119] Proteins or peptides rnay be made by any technique known to those of skill in the a成

including the expression of proteins、 polypeptides or peptides through standard molecular 

biological techniques, the isolation of proteins or peptides from natural sources, in vitro 

translation步。r the chemical synthesis of proteins or peptides. The nucleotide and protein, 

polypeptide and peptide sequences corresponding to various genes have been previously 

disclosed, and may be found at computerized databases known to those of ordinary skill in the 

art. One such database is the National Center for Biotechnolouv Information's Genbank and 
~N 

GenPept databases located at the ？、1ational Institutes of Health website. The Ci;}ding regions for 

knmvn genes may be amplified and/or expressed using the techniques disclosed herein or as 

would be known to those of ordinary skill in the a討. Alternatively心 various commercial 

preparations of proteins、 polypeptides and peptides are known to those of skill in the art. 

{00120] Peptides can be readily synt;hesized C﹜1en「iic﹔ally ut;ilizing reagents that are free of 、

Ci一J

The synthesis of a tetrapeptide. J. Am. Chem. Soc. 85:2149刁4, 1963). In certain embodiments、

neoantigenic peptides are prepared by (1) parallel solid-phase synthesis on multi-channel 

instruments using uniform synthesis and cleavage conditions;(2) purification over a RP岳王PLC

column with column stripping; and re四＼Vashin萃， but not replacement, bet\veen peptides; follmved 

by (3) analysis with a limited set of the most informative assays. The Good Manufacturing 

Practices (GMP) footprint can be defined around the set of peptides for an individual patient可

thus requiring suite changeover procedures only between syntheses of peptides for different 

patients 也

[00121] ！丸ltematively, a nucleic acid (e.g. 勻 ap。！ ynucleotide) encoding a neoantigenic peptide 

of the invention may be used to produce the neoantigenic peptide in vitro. The polynucleotide 

may be, e. g’， DNA、 cDNA, PNA, CNA勻 RNA, either single- and/or double-stranded, or native or 

stabilized forms of polynucleotides, such as e.g. polynucleotides with a phosphorothiate 

backbone, or cornbinations thereof and it may or may not contain intrans so long as it codes for 

the peptide. In one embodiment in vitro translation is used to produce the peptide. Many 

exemplary systems exist that one skilled in the art could utilize 如．告， Retic Lysate IVT Kit, Life 

Technologies, \I克7a!tham, MA). 

F、
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[00122] An expression vector capable of expressing a polypeptide can also be prepared. 

Expression vectors for different cell types are "\vell knmvn in the art and can be selected without 

undue experimentation. General句， the DNA is inserted into an expression vector, such as a 

plasmid, in proper orientation and correct reading frame for expression 勻 If necessar>', the DNA 

may be linked to the appropriate transcriptional and translational regulatoηy control nucleotide 

sequences recognized by the desired host (e.g., bacte此a), although such controls are generally 

available in the expression vector. The vector is then introduced into the host bacteria for 

cloning using standard techniques (see, e.g. 可 Sarnbrook et al. ( 1989)]\folecular Clonin萃， A

Laboratory Manual 、 Cold Spring Harbor Laboratory、 Cold Spring Harbor, N.Y.). 

[00123] Expression vectors comprising the isolated polynucleotides’的 well as host cells 

containing the expression vectors多 are also contemplated. The neoantigenic peptides may be 

provided in the form of RNA or cDNA molecules encoding the desired neoantigenic peptides. 

One or more neoantigenic peptides of the invention may be encoded by a single expression 

vector. 

[00124] The tenn “polynucleotide encoding a polypeptide們 encompasses a polynuch況：itide

which includes only coding sequences for the polypeptide as well as a p。！ynucleotide "\vhich 

includes additional coding and/or non-coding sequences. Polynucleotides can be in the form of 

RNA or in the fom1 of DNA. DNA includes cDNA. genomic DNA, and synthetic DNA; and can 

be double-stranded or single-stranded, and if single stranded can be the coding strand or non圍

Cl一J﹜

{001251 In embodiments、 the pol>'nucleotides may comprise the coding sequence for咱 the

tumor specific ne{)antigenic peptide fused in the same reading frame to a p。！ ynucleotide which 

aids, for example多 in expression and/or secretion of a polypeptide from a host cell 仰.g. 、 a leader 

sequence which functions as a secretory sequence for controlling transport of a polypeptide from 

the cell). The polypeptide having a leader sequence is a preprotein and can have the leader 

sequence cleaved by the host cell to form the mature fom1 of the polypeptide. 

[00126] In embodiments, the po!ynucleotides can comprise the coding sequence for the tumor 

specific neoantigenic peptide fused in the same reading frame to a marker sequence that allo叭TS

for example勻 for purification of the encoded polypeptide、 which may then be incorporated into 

the personalized neoplasia vaccine or immunogenic composition. For example, the marker 

sequence can be a hexa-histidine tag supplied by a pQE四9 vector to provide for purification of 
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the mature polypeptide fused to the marker in the case of a bacterial host, or the rnarker sequence 

can be a hemagglutinin (HA) tag derived from the influenza hemagglutinin protein when a 

mammalian host (e.g., COS-7 cells) is used. Additional tags include, but are not limited to, 

Calmodulin tags, FLAG tags、 Myc tags多 S tags, SBP tags, Softag l, Sc汁lag 3, VS tag勻 Xpress tag, 

Isopeptag, SpyTag, Biotin Carboxyl Carrier Protein (BCCP) tags, GST tags, fluorescent protein 

tags (e. 8、 green fluorescent protein tags), maltose binding protein tags, Nus tags, Strep-tag, 

thioredoxin ta皂， TC tag多 Ty tag, and the like. 

[00127] In embodiments守 the polynucleotides rnay compr甘e the coding sequence for one or 

more of the tumor specific neoantigenic peptides fused in the same reading frame to create a 

single concatamerized neoanti跌到c peptide construct capable of producin皂 multiple 

neoantigenic peptides. 

[00128] In certain embodiments多 isolated nucleic acid molecules having a nu ch的tide sequence 

at least 60。＇.／，﹜ identical多 at least 65。b identical, at least 70% identical 、 at least 75% identical.、 at

least 80% identical, at least 85~o identical、 at least 90~勾 identical, at least 9苦斗。 identical, or at 

least 96%), 97~~’ 98% or 99°句 identical to a polynucleotide encoding a tumor specific 

neoantigenic peptide of the present invention, can be provided. 

[00129] By a polynucleotide having a nucleotide sequence at least, for example可 95吟。

“identical勻， to a reference nucleotide sequence is intended that the nucleotide sequence of the 

polynucleotide is identical to the reference sequence except that the polynucleotide sequence can 

include up to five point mutations per each 100 nucleotides of the reference nucleotide sequence. 

In other words, to obtain a polynudeotide having a nucleotide sequence at least 95~勾 identical to 

a reference nucleotide sequence, up to 5% of the nucleotides in the reference sequence can be 

deleted or substituted with another nucleotide, or a number of nucleotides up to 5%; of the total 

nucleotides in the reference sequence can be inserted into the reference sequence. These 

mutations of the reference sequence can occur at the amino- or carbo月1-terminal positions of the 

reference nucleotide sequence or anyw·here between those terminal positions, interspersed either 

individually among nucleotides in the reference sequence or in one or more contiguous groups 

within the reference sequence. 

[00130j As a practical matter多 whether any particular nucleic acid molecule is at least 80% 

identical，的 least 85%i identical, at least 90% identical, and in some embodiments, at least 95~丸

96%, 97﹛均可 9s~ti’。r 99% identical to a reference sequence can be determined conventionally 
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using known computer programs such as the Bestfit prograrn (\Visconsin Sequence Analysis 

Package, Version 8 for Unix多 Genetics Computer Group, University Research Park, 575 Science 

Dri＼吃 Madison, WI 仿711 ). Bestfit uses the local homology algorithm of Smith and ·waterman, 

Advances in Applied Mathematics 2:482-489 (1981 ）、 to find the best segment of homology 

between two sequences. ·when using Bestfit or any other sequence alignment program to 

determine whether a particular sequence is, for instance, 95% identical to a reference sequence 

according to the present invention, the parameters are set such that the percentage of identity is 

calculated over the full length of the reference nucleotide sequence and that gaps in homology of 

up to Y% of the total number of nucleotides in the reference sequence are allowed. 

[00131] The isolated tumor specific n叫：>antigenic peptides described herein can be produced 

in vitro (e 8、 in the laboratory) by any suitable method known in the art. Such methods range 

from direct protein sy叫hetic methods to constmcting a DNA sequence encoding isolated 

polypeptide sequences and expressing those sequences in a suitable transformed host. In some 

embodiments、 a DNA sequence is constructed using recombinant technology by isolating or 

sy叫﹔hesizing a DNA sequence encoding a w廿d-type protein of interest. Optionally, the sequence 

can be mutagenized by site-specific mutagenesis to provide functional analogs thereof See多 e.g.

Zoeller et al, Proc. N剖，i Acad. Sci. USA 81:5662-5066 (1984) and U.S. Pat No. 4勻588可 585

[00132] In embodiments, a DNA sequence encoding a polypeptide of interest \vouid be 

constmcted by chemical synthesis using an oligonuch的tide synthesizer. Such oligonucleotides 

can be designed based on the amino acid sequence of the desired polypeptide and selecting those 

codons that are favored in the host cell in which the recombinant polypeptide of interest is 

produced. Standard methods can be applied to synthesize an isolated poiynudeotide sequence 

encoding an isolated polypeptide of interest. For example, a complete amino acid sequence can 

be used to construct a back-translated gene. Further, a DNA oligomer containing a nucleotide 

sequence coding for the particular isolated polypeptide can be synthesized. For example弓 severa l 

small oligonudeotides t;:oding for portiοns of the desired pοi》＇pep1﹔ide can be synt}1esized and 

then liga!;ed. The irn;ii\, 

complementary assembly. 

[00133] Once assembled (e.g., by synthesis多 site-directed mutagenesis’。r another method), the 

polynucleotide sequences encoding a particular isolated polypeptide of interest is inserted into an 

expression vector and optionally operatively linked to an expression control sequence 
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appropriate for expression of the protein in a desired host. Proper assembly can be confirmed by 

nucleotide sequencing多 restriction mapping多 and expression of a biologically active polypeptide 

in a suitable host. As well known in the art多 in order to obtain high expression levels of a 

transfectei;i gene in a host, the gene can be operatively linked to transcriptional and translational 

expression control sequences that are functional in the chosen expression host. 

[00134j Recombinant expression vectors may be used to amplify and express DNA encoding 

the tumor specific neoantigenic peptides. Recombinant expression vectors are replicable DNA 

constructs which have synthetic or cDNA-derived DNA fra皂ments encoding a tumor specific 

neoantigenic peptide or a bioequivalent analog operatively linked to suitable transcriptional or 

translational regulatory elements derived f}·orn mammalian, microbial勻 viral or insect genes. A 

transcriptional unit generally comprises an assembly of (l) a genetic element or elements having 

a regulatory role in gene expression, for example多 transcriptional promoters or enhancers, (2) a 

structural or coding sequence which is transcribed into mRNA and translated into protein多 and

(3) appropriate transcription and translation initiation and termination sequences、 as described in 

detail herein. Such regulatory elements can include an operator sequence to control 

transcription. The ability to replicate in a host、 usually conferred by an origin of replic訓的几 and

a selection gene to facilitate recognition of transfonnants can additionally be incorporated. DNA 

regions are operatively linked when they are functionally related to each other. For example多

DNA for a signal peptide (secretory leader) is operatively linked to DNA for a polypeptide if it is 

expressed as a precursor which participates in the secretion of the polypeptide; a promoter is 

operatively linked to a coding sequence if it controls the transcription of the sequence; or a 

ribosome binding site is operatively linked to a coding sequence if it is positioned so as to permit 

translation. Generally多 operatively linked means contif,:ruous, and in the case of secreto巧y leaders, 

means contiguous and in reading frame. Structural elements intended for use in yeast expression 

systems include a leader sequence enabling extracellular secretion of translated protein by a host 

cell. Alternatively, where recombinant protein is expressed without a leader or transport 

sequence多 it can include an N-termina! methionine residue. This residue can optionally be 

subsequently de部1ed 丘。m the expressed recombinant protein to provide a final product. 

[00135j Useful expression vectors for eukaryotic hosts、 especially mammals or humans 

include, for example, vectors comprising expression control sequences from SV 40, bovine 

papilloma vin吼叫enovims and cytomegalovirus. Useful expression vectors for bacterial hosts 

or
- 
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include known bacterial plasmids, such as plasmids from Escherichia coli, including pCR 1, 

pBR322, pMB9 and their derivatives多 wider host range plasmids、 such as M13 and filamentous 

single-stranded DNA phages. 

[00136] Suitable host cells for expression of a polypeptide include proka呵。te丸 yeast、 insect

or higher eukaryotic cells under the control of appropriate promoters. Prokaryotes include gram 

negative or gram positive 01莒anisn時， for example E. coli or bacilli. Higher eukaryotic cells 

include established cell lines of mammalian origin. Ceil-free translation systems could also be 

employed. Appropriate cloning and expression vectors for use with bacterial, fungal可 yeast守 and

mammalian cellular hosts are well knmvn in the a付（see Pouwe! s et al 亨 Cloning ～＇ector A 

i;,ab {xat;or>F l\fanual步 E﹞ se丸1ier, N Y ., 1985 ). 

[00137j Various mammalian or insect celi culture systems are aiso advantageously employed 

to express recombinant protein. Expression of recombinant proteins in mammalian cells can be 

performed because such proteins are generally correctly folded, appropriately modified and 

completely fi.mctional. Examples of suitable mammalian host cell lines include the COS-7 lines 

of monkey kidney cells, described by Gluzman (Cell 23 ;175, 1981 ), and other cell lines capable 

of expressing an appropriate vector including多 for example, L cells多 Cl27多 3'1、3, Chinese hamster 

ovary (CHO), 293, HeLa and BHK cell lines. Mammalian expression vectors can comp討 se

nontranscribed elements such as an origin of replication, a suitable promoter and enhancer linked 

to the gene to be expressed, and other 5' or 3' flanking nontranscribed sequences, and 5 、 or 3' 

nontranslated sequences, such as necessary ribosome binding sites, a polyadeny!ation site, splice 

donor and acceptor sites, and transcriptional termination sequences. Baculovims systems for 

production of heterologous proteins in insect cells are reviewed by Luckow and Summers勻

Bio/Technology 6:47 (1988). 

[00138] The proteins produced by a transfonned host can be purified according to any suitable 

method. Such standard methods include chromatography (e.g., ion exchange, affinity and sizing 

column chromatography, and the like), centrifugation, differential solubility, or by any other 

standard technique for protein purification. Affinity tags such as hexahistidine多 maltose binding 

domain多 in日uenza coat sequence、 glutathione-S-transferase, and the like can be attached to the 

protein to allow easy purification by passage over an appropriate affinity column. Isolated 

proteins can also be physically characterized using such techniques as proteolysis, nuclear 

magnetic resonance and x-ray crystallography. 
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阱。139] For example, supematants from systems wfoch secrete recombinant protein into 

culture media can be first concentrated using a commercially available protein concentration 

filter, for example, an Amicon or Millipore Pellicon ultrafiltration unit. Following the 

concentration step, the concentrate can be applied to a suitable purification matrix 勻

Alternatively九 an anion exchange resin can be employed 多 for example、 a matrix or substrate 

having pendant diethylaminoethyl (DEAE) groups. The matrices can be acryiamide, agarose, 

dextran, cellulose or other types commonly employed in protein purification. Alternatively、 a

cation exchange step can be employed ‘ Suitable cation exchangers include various insoluble 

matrices comprising su!fopropyl or carboxymethy! groups. Finally, one or more reversed-phase 

high performance liquid chromatography (RP-HPLC) steps employing hydrophobic RP-HPLC 

media, e.g. 勻 silica gel h趴1ing pendant methyl or other aliphatic groups、 can l吉e empioye{i t 0 

further pm岫if》y a cancer stem cell pr岫otein 曹

purification steps吋 in various combinations, can a]so be employed to provide a homogeneous 

recombinant protein 也

[00140] Recombinant protein produced in bacterial culture can be isolated 守 for example守 by

initial extraction from cell pellets, followed by one or more concentration, sa!ting-ot哎， aqueous

ion exchange or size exclusion chromatography steps. High performance liquid chromatography 

(HPLC) can be employed for final purification steps. :Microbial cells employed in expression of 

a recombinant protein can be disrupted by’ any convenient method, including freeze-thaw 

cycling, sonication, mechanical disruption勻 or use of cell lysing agents. 

In Vivo Peptide/]>olypeptide Synthesis 

[00141] The present invention also contemplates the use of nucleic acid molecules as vehicles 

for delivering neoantigenic peptides/p。lypeptides to the subject in need thereof, in vivo, in the 

form of, e.g., DNA/RNA vaccines (see, e.g., W02012/l59643 多 and W02012/l59754, hereby 

incorporated by reference in their entirety). 

[0014月 In one embodiment neoantigens may be administered to a patient in need thereof by 

use of a plasmid. These are plasmids which usually consist of a strong viral promoter to drive 

the in vivo transcription and translation of the gene (or complementary DNA）。f interest (lVk汀， et

祉，（ 1995). The Journal of Immunology l好（4): 2039-2046). Intron A may sometimes be 

included to improve rnRNA stability and hence increase protein expression (Leitner et al 
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(1997） τ﹜1e Journal of Immunology 159 (12): 6112 6119). Plasmids also include a strong 

polyadenylation/tr已1

beta冒glοbulin polyadenylation sequences (Alarcon et al., (1999). Adv. Parasitol. Advances in 

Parasitology 42: 343---410; Robinson et al., (2000). Adv. Virus l支部. Advances in Virus Research 

55: 1-74; B()hmet 泣， (1996). Journal of Immunological Methods 193 (1): 29-40.). 

Multicistronic vectors are sometimes constructed to express more than one immunogen, or to 

express an immunogen and an immunostimulatory protein (Lewis et al 、（1999). Advances in 

Virus Research (Acadernic Press) 54: 129-88) 

[00143] Because the plasmid is the "vehicle鬥企om which the immunogen is expressed, 

optimising vector design for maximal protein expression is essential (Lewis et al.守（ 1999).

Ad＼叫泌的 in Vims Research (Academic Press) 54: 129 88) One way of enhancing protein 

expression is by optimising the codon usage of pathogenic mRNAs for eukaη＇Otic cells. Another 

consideration is the choice of promoter. Such promoters may be the SV40 promoter or Rous 

Sarcoma Virus (RSV). 

[00144] Plasmids may be introduced into animal tissues by a number of different methods. 

The two most popular approaches are injec 

need﹞£！守 and gene gun delive叮1. A schernatic outline of the construction of a DNA vaccine 

plasmid and its subsequent delivery by these two methods into a host is illustrated at Scientific 

American （＼元＇einer et al. 、 (1999) Scientific American 281 (1): 34 41). Injection in saline is 

normally conducted intramuscularly (IM) in skeletal muscle, or intradermally (II圳、 with DNA 

being delivered to the extracellular spaces也 This can be assisted by electroporation by temporarily 

damaging muscle fibres with myotoxins such as bupivacaine; or by using hypertonic solutions of 

saline or sucrose (Alarcon et 祉，（1999). Adv. Parasitol. Advances in Parasitology 42: 343---410). 

Immune responses to this method of delivery can be affected by many factors, including needle 

type, needle alignment, speed of injection、 volume of injection、 muscle type多 and age, sex and 

physiological condition of the animal being injected(Alarcon et 剖， (1999) Adv. ParasitoL 

Advances in Parasitology 42: 343--410). 

{00145] Gene 學m delivery, the other commonly used method of delivery心 ballistically

accelerates plasmid DNA (pDNA) that has been ads。rbed onto gold or tungsten microparticles 

into the target cells、 using compressed helium as an accelerant (Alarcon et al 多 (1999). Adv. 
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Parasitol. Advances in Parasitology 42: 343 41 。可 Iιwis et al 勻（1999). Advances in Virus 

Research (Academic Press) 54: 129--88). 

[001461 Alternative delivery methods may include aerosol instillation of naked DNA on 

mucosa! surf泌的、 such as the nasal and lung mucosa勻（Lewis et ai., (1999). Adv叫1ces in Virus 

Research (Academic Press)”: 129-88) and topical administration of pDNA to the eye and 

vaginal mucosa (Lewis et al., (l 999) Ai;ivances in Virus Research (Academic Press) 54: 129---88). 

Mucosal smface delivery has also been achieved using cationic !iposome-DNA preparations, 

biodegradable microspheres, attenuated Shigella or Listeria vectors for oral administration to the 

intestinal mucosa, and recombinant adenovirus vectors. DNA or RNA may also be delivered to 

cells following mild mechanical disruption of the cell rnernbrane, temporarily permeabilizing the 

cells. Such a mild mechanical disruption of the membrane can be accomplished by gently forcing 

cells through a small ape口ure (Ex Vivo Cytosolic Delivery of Functional Macromolecules to 

Immune Cells勻 Sharei et al, PLOS ONE I DOI:l 0.1371 /} ouma!.pone.0118803 Ap卅日， 2015).

{00147] The method of delivery determines the dose of DNA required to raise an effective 

immune response. Saline injections require variable arnounts of DNA雪白·om 10 µg-1 mg, 

whereas gene gun deliveries require 100 to 1000 times less DNA than intramuscular saline 

ii甘 ection to raise an effective irnmune response. Generally，。 .2 ~tg - 20 µg are required, although 

quantities as lmv as 16 ng have been reported. These quantities vary from species to species, 

with mice, for example, requi1ing approximately l 0 times less DNA than p1imates. Saline 

injections require more DNA because the DNA is delivered to the extracellular spaces of the 

target tissue (normally muscle）、 where it has to overcome physical barriers (such as the basal 

lamina and iarge amounts of connective tissue, to menfa一J

cells, while gene gun deliveries bombard DNA directly into the cells、 resulting in less “wastage們

(See e.g. 守 Sedegah et 泣，（1994). Proceedings of the National Academy of Sciences of the United 

States of America 91 (21): 9866---9870; Daheshiaet al. 多 (1997). The Journal oflmmunology 159 

(4): 1945-1952; Chen et al 可 (1998). The Journal of Immunology 160 ( 5): 2425-243 2; Sizemore 

(1995) Science 270 (5234): 299--302; Fynan et al. 勻（ 1993) Proc. Nati. 1丸cad. Sci. USA. 90 (24): 

11478 82). 

[00148j In one embodiment, a neoplasia vaccine or immunogenic composition may include 

separate DNA plasmids encoding, for example, one or more neoantigenic peptides/polypeptides 

as identified in according to the invention. As discussed herein, the exact choice of expression 
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vectors can depend upon the peptide/polypeptides to be expressed, and is well within the skill of 

the ordinary artisan. The expected persistence of the DNA constrncts 付g., in an episomal 、 non­

replicating, non冒’

of pro!;ection. 勻

{00149] One or more neoantigenic peptides of the invention may be encoded and expressed in 

vivo using a viral based system (e.g., an adenovims system, an adeno associated vims (AAV) 

vector, a poxvims、 or a lentivirus ). In one embodimer哎， the neoplasia vaccine or immunogenic 

cornposition may include a viral based vector for use in a hurnan patient in need thereof~ such as勻

for example多 an adenovirns (see, e.g., Baden et al. First圍in-human evaluation of the safety and 

immunogenicity of a recombinant adenovirns serotype 26 日IV-1 Env vaccine (IPCAVD 001). J 

Infect Dis. 2013 Jan 15;207(2);240-7, hereby incorporated by reference in its entirety). Plasmids 

that can be used for adeno associated virus, adenovirus, and lentivirus deliverv have been 

described previously (see e.g., U.S. Patent Nos. 6,955,808 and 6,943,019, and U.S. Patent 

application No. 20080254008、 hereby inc。中orated by reference). 

[00150] The peptides and polypeptides of the invention can also be expressed by a vector, 

e.g., a nucleic acid molecule as herein圍discussed多 e.g., RNA or a DNA plasmid, a viral vector 

such as a poxvims勻 e.告， orthopox viru丸 a＼句ox virus’。r adenovirus勻 AAV or lentivirns. This 

approach involves the use of a vector to express nucleotide sequences that encode the peptide of 

the invention. Upon introduction into an acutely or chronically inf、e＜﹔ted host or into a 

noninfected host、 the vector expresses the immum一J

respοnse. 

[00151] Among vectors that may be used in the practice of the invention多 integration in the 

host genome of a cell is possible \vith retrovims gene transfer methods, often resulting in long 

term expression of the inserted transgene. In a preferred embodiment the retrovirus is a 

!entivirus. Additionally、 high transduction efficiencies have been observed in many different cell 

types and target tissues. The tropism of a retrovirus can be altered by incorporating foreign 

envelope proteins、 expanding the potential target population of target cells. A retro＼叫·us can also 

be engineered to allow for conditional expression of the inse口ed transgene多 such that only certain 

cell types are infected 的1 the lentivirus. Cell type specific promoters can be used to target 

expression in specific cell types. Lentiviral vectors are retroviral vectors (and hence both 

lentiviral and retroviral vectors may be used in the practice of the invention). Moreover, 
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lentiviral vectors are preferred as they are able to transduce or infect non四dividing cells and 

typically produce high viral titers. Selection of a retrovira! gene transfer system may therefore 

depend on the target tissue. Retro丸rir咱al 哥·ectο1咱S are comprised of、 cis圍acting long terminal repeat s 

wi1;h pac]<aging capacity fc}I’ up to 6-10 lζb off(<)

are suffic可：ient for replication and packaging of the vectors多 which are then used to integrate the 

desired nucleic acid into the target cell to provide permanent expression. Widely used retroviral 

vectors that may 忱 used in the practice of the invention include those based upon murine 

leukemia virus (MuLV), gibbon ape leukemia vims (GaLV), Simian Immuno de且ciency virus 

(SIV), human immunodeficiency virus (HIV), and combinations thereof (see, e.g., Buchscher et 

al, (1992) l Viral. 66:273 卜2739﹔ Johann et al., (1992) J. Virol 66:1635 ” 1640; Sormnnerfelt et 

al, (1990) 'v巾。l. 176:58-59; Wilson et al., (1998) J. ViroL 63 ;2374-2378; Miller et al, (1991) J. 

Virol. 的：2220-2224; PCT/US94/0多700).

[00152] Also useful in the practice of the invention is a minimal non中rimate lentiviral vector, 

such as a lentiviral vector based on the equine infectious anemia virus (EIA V) (see, e.g., 

Balagaan, (2006) J Gene Med; 8: 275 - 285, Published online 21 November 200多 in ·wiley 

InterScience （＼間有v interscience.wi!ey.com). DOI﹔： 10.1002怡m.845). The vectors may have 

cytomegalovirus (CMV) promoter driving expression of the target gene. Accordingly, the 

invention contemplates amongst vector(s) useful in the practice of the invention: viral vectors, 

including retroviral vectors and lentiviral vectors. 

[00153j Lentivira! vectors ha＼冶 been disclosed as in the treatment for Parkinson ’s Disease, 

see、 e .g., US Patent Publication No. 20120295960 and US Patent Nos. 7303910 and 7351585. 

Lenti＼耐·al vectors have also been disclosed for delivery to the Brain, see, e.g. 勻 US Patent 

Publication Nos. lJS20110293571; lJS20040013648多 lJS20070025970, US20090111106 and US 

Patent No ‘ lJS7259015. In another embodiment lentiviral vectors are used to deliver vectors to 

the brain of those being treated for a disease. 

[00154] As to lentivirus vector systems use ul in the practice of the invention 守 mention is 

made of US Patents Nos. 6428953, 6165782, 6013516, 5994136, 6312682勻 and 7勻 198,784, and 

documents cited therein. 

[00155j In an embodiment herein the delivery is via an lentivims. Zou et al. administered 
q 

about 10 µl of a recombinant lentivirus having a titer of 1 x 10 transducing u凹的（TU)/ml by an 

intrathe(;:al catheter. These sort of dosages can be adapted or extrapolated to use of a retroviral or 
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lentiviral vector in the present invention. For transduction in tissues such as the brain ‘ it is 

necessary to use very small volumes、 so the viral preparation is concentrated by 

ultracentrifugation. The resulting preparation should have at least 108 TU/ml, preferably from 

108 to l 09 TtJ/n吐，。10re preferably at least 109 TU/ml. Other methods of concentration such as 

ultrafiltration or binding to and elution a竭。m a matrix may be used. 

[00156j In other embodiments the amount of lentivims administered may be l .x. 105 or about 

1.x. 105 plaque forming units (PHJ), 5.x. 105 or about 5.x. !05 P:FU、 i .x. 106 or about l.xl06 PFU多
用戶i 7 月

5.xι106 or about 5.x. 106 PFU, l .x. 10' or 泣的ut 1.x. 10' PFU, 5.x. 10' 。r about 5.x. l O' PFU可 l .x. 108 

or about 1.x. 108 PFU, 5.x. 108 or about 5.x. 108 PFl人 l .x.109 or about 1.x.109 PFU, 5.x.109 or 

about 5.x.109 PFU, l.x.1010 or about Lx.1010 PFU or 5.x.1010 or about 5.x.1010 PFU as total 

single dosage for an average human of 75 kg or a司justed for the weight and size and species of 

the subject 也 One of skill in the a口 can determine suitable dosage. Suitable dosages for a virus can 

be determined empirically. 

{00157] Also useful in the practice of the invention is an adenovirus vector. One advantage is 

the ability of recombinant adenoviruses to efficiently transfer and express recombinant genes in a 

variety of mammalian cells and tissues in vitro and in vivo, resulting in the high expression of 

the transferred nucleic acids. Further守 the ability to productively infect quiescent cells, expands 

the utility of recombinant adenoviral vectors. In addition、 high expression levels ensure that the 

products of the nucleic acids will be expressed to sufficient levels to generate an immune 

response (see e. g’,{JS. Patent No. 7’。29、848, hereby incorp01就ed by reference). 

[001581 As to adenovims vectors usefi.il in the practice of the invention, mention is made of 

US Patent No. 6、955 ‘ 808. The adenm耐·us vector used can be selected from the group consisting 

of the A的多 Ad35多 Adil 多 C6, and C7 vectors. The sequence of the Adenovirus 5 (”Ad5") genome 

has been published. (Chroboczek, l, Bieber, F 白， and Jacrot, B. (1992) The Sequence of the 

Genome of Adenovirus Type 5 and Its Comparison with the Genome of Adenovirus Type 2, 

Virology 186, 280間285; the contents if which is hereby incorporated by reference). Ad35 v訊：tors

are described in U.S. P剖. Nos. 6,974,695, 6,913,922, and 6,869,794. Adl l vectors are described 

in US. Pat. No. 6、913 922 也 C6 adenovirus vectors are described in US. Pat. Nos. 6,780,407; 

6,537,594; 6,309,647; 6、265, 189; 6,156,567; 6,090,393; 5,942、235 and 5,833,975. C7 vectors are 

described in U.S. Pat. No. 6 277 558. Adenovirus vectors that are El-defecti＼吧。r deleted 多 E3-

defec;tive or deleted, and1句r E4-defective or deleted may also be used. Certain adenovimses 
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having mutations in the El region have improved safe句y margin because 封閉defective adenovirus 

mutants are replication-defective in non區ιpermissive cells多仗， at the very least, are highly 

attenuated. Adenoviruses having mutations in the E3 region may have enhanced the 

immunogenicity by disrupting the mechanism whereby ai;lenovirus do叭1n-regulates MHC class I 

molecules. Adenovimses having E4 mutations may ha丸1e reduced immunogenicity of the 

ai;lenovirus vector because of suppression of late gene expression. Such vectors may be 

particularly useful when repeated re司accination utilizing the same vector is desired. Adenovirus 

vectors that are deleted or mutated in E 1, E3, E4, El and E3 守 and El and E4 can be used in 

accordance with the present invention. ;Furthermore, "gutless" adenovirus vectors多 in "\vhich all 

viral genes are deleted, can also be used in accordance with the present invention. Such vectors 

require a helper virus for their replication and require a special human 293 cell line expressing 

both Ela and Cre, a condition that does not exist in natural environment. Such "gutless” vectors 

are non-immunogenic and thus the vectors may be inoculated multiple times for re-vaccination. 

The ”gutless” adenovirus vectors can be used for insertion of heterologous inserts/genes such as 

the transgenes of the present im叫1tion, and can even be used for co-delivery of a ]arge number 

of heterologous inserts/genes. 

[00159] In an embodiment herein the delivery is via an adenovims, which may be at a single 

booster dose containing at least 1 x 105 particles (also referred to as particle units, pu) of 

adenoviral vector. In an embodiment herein、 the dose preferably is at least about 1 x 106 particles 

(for example, about 1 x 106-1 x 1012 particles）勻 more preferably at least about 1 x 107 particles, 

more preferably at least about 1 x 108 particles (e.g. 多 about 1 x 108 -1 x lOll particles or about 1 x 

10丸 l x 1012 particles）勻 and most preferably at least about 1 x 109 particles (e.g., about l x 1 O九l x 

1010 particles or about 1 x 109-1 x 1012 particles), or even at least about 1 x 1010 particles (e. g叮

about 1 x 1010-1 x 1012 particles) of the adenoviral vector. Alternatively勻 the dose comprises no 

more than about 1 x 1014 partici肘， preferably no more than al吉out 1 x 1013 particles, even mor e 

prefer址）﹞y no 釘iore i}ian about 1 x 1012 particles雪 even more pr 

1011 particles, and most preferably no more than about 1 x 1010 particles (e.g., no more than 

about 1 x 109 articles). Thus, the dose may contain a single dose of adenoviral vector with多 for

example, about 1 x 106 particle units (pu), about 2 x 106 pu, about 4 x 106 pu, about 1 x 107 pu, 

about 2 x 107 pu、 about 4 x 107 pu、 about 1 x 108 pu 多 about 2 x l 08 pu, about 4 x l 08 pu, about 1 x 

109 pu, about 2 x 109 pu, about 4 x 109 pu 守 about 1 x 1010 pu勻 about 2 x 1010 pu勻 about 4 x 1010 
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pu, about 1 x 1011 pu可 about 2 x 1011 pu ‘ about 4 x loll pu, about 1 x l 012 pu, about 2 x 1012 pu’ 

。r about 4 x l 012 pu of adenoviral vector. See、 for example多 the adenoviral vectors in l.J.S. Patent 

No. 8，ιl伊1-,972 B2 to Nabel多 et. 祉， granted on June 4, 2013 ; incorporated by reference herein、

and the dosages at coi 29, lines 36-58 thereof. In an embodiment herein, the ai;lenovirus is 

delivered via multiple doses. 

[00160j In terms of in vivo delive旬， AAVis advantageous over other viral vectors due to low 

toxicity and low probability of causing insertional mutagenesis because it doesn't integrate into 

the host genome. AAV has a packaging limit of 4.5 or 4.75 Kb. Constructs larger than 4.5 or 

4. 75 Kb result in significantly reduced virus production. There are many promoters that can be 

used to drive nucleic acid molecule expression. AAV ITR can serve as a promoter and is 

advantageous for eliminating the need for an additional promoter element. For ubiquitous 

expression, the following promoters can be used: CMV、 CAG, CBh, PGK多 SV40, Fe汀itin heavy 

or light chains, etc. For brain expression勻 the following promoters can be used: SynapsinI for all 

neurons多 CaMKIIalpha for excitatory neurons、 GAD67 or GAD65 or VGAT for GABAergic 

neurons守 etc. Promoters used to drive RNA synthesis can include: Pol m promoters such as U6 

or Hl. The use of a Pol II promoter and intronic cassettes can be used to express guide RNA 

(gRNA). 

[00161] With regard to AAV vectors useful in the practice of the invention, mention is made 

of US Patent Nos. 5658785, 7115391, 7172893 多 6953690, 6936466、 6924128, 6893865, 

6793926、 6537540、 6475769 and 6258595 、 and documents cited therein. 

[001621 As to AAV, the AAV can be AAVl, AAV2, AAV5 or any combination thereof. One 

can select the AAV with regard to the cells to be targeted; e.g, one can select AA V serotypes 1, 

2, 5 or a hybr泊 capsid AA丸，弓， AAV2多 AAV5 or any combination thereof for targeting brain or 

neuronal cells; and one can select AAV4 for targeting cardiac tissue. AAV8 is useful for delivery 

to the liver. The above promoters and vectors are preferred individually. 

[00163] In an ernbodirnent herein, the delivery is via an AAV. A therapeutically eff訊：tive

dosage for in vivo delivery of the AAV to a human is believed to be in the range of 音。m about 

20 to about 50 ml of saline solution containinu from about 1 x 1010 to about 1 x 1050 functional b 

AAVimi solution. The dosage may be adjusted to balance the therapeutic benefit against any side 

effects. In an embodiment herein, the AA V dose is generally in the range of concentrations of 

from about l x 105 to l x 1050 genomes AAV‘ from about l x 108 to 1 x 1020 genomes AA V‘ 
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from about l x 1010 to about l x 1016 genornes可 or about 1 x 1011 to about 1 x 1016 genomes 

AAV. A human dosage may be about 1 x 1013 genomes AA V. Such concentrations may be 

delivered in from about 0.001 ml to about 100 ml, about 0.的 to about 50 ml, or about l 0 to 

about 25 ml of a carrier solution. In a preferred embodiment, AA Vis used with a titer of about 2 

x 1013 viral genomes/milliliter, and each of the striatal hemispheres of a mouse receives one 500 

nanoiiter injection. Other effective dosages can be readily established by one of ordinary skill in 

the a叮 through routine trials establishing dose response curves. See, for example多 U.S. Patent No. 

8勻404勻658 82 to Hajj 

{00164] In another embodiment e註fectively acti丸＇ating a cellular immune response for a 

neoplasia vaccine or immunogenic composition can be achieved by expressing the relevant 

neoantigens in a vaccine or immum一﹜genic composition in a non-pathogenic microorganism. 

Well回known examples of such microorganisms are Mycobacterium bovis BCG、 Salmonella and 

Pseudomona (See, {JS. Patent No. 6,991 、797、 hereby incorporated by reference in its entirety). 

{00165] In another embodiment a Poxvirus is used in the neoplasia vaccine or immunogenic 

composition. These include orthopoxvirus, avipo凡 vaccinia句：MVA, NYVAC, canarypox, 

AL \TAC, fowlpox, TROVAC, etc. (see e皂， Verardiet al. 多 Hum Vaccin Immunother. 2012 

Jul;8(7):961-70; and :Moss守 Vaccine. 2013; 31(39); 4220-4222). Poxvirus expression vectors 

were described in 1982 and quickly became widely used for vaccine development as well as 

research in numerous fields 也 Advantages of the vectors include simple construction, ability to 

accommodate ]arge amounts of foreign DNA and high expression levels. 

[001661 Information concerning poxvimses that may be used in the practice of the invention多

such as Chordopoxvirinae subfamily p。xviruses (p。xviruses of vertebrates）勻 for instance勻

。rthopoxvimses and avipoxviruses多 e.g., vaccinia virus (e. g、 Wyeth Strain, WR Strain (e.g., 

ATCC® 耳環四1354）可 Coper郎i皂en Strain勻 NYVAC, NYVAC.1, NYV AC.2可 MVA, MVA-BN), 

can a可pox virus (e.g., Wheatley C93 Strain, AL VAC), fowl pox virus (e.g. 、 FP9 Strain多 Webster

Strain, TROVAC), dovepox心 pigeonpox, quailpox, and raccoon pox可 inter ali吭 synthetic or non­

naturally occurring recombinants thereof~ uses thereof~ and methods for making and using such 

recombinants may be found in scientific and patent literature, such as: 

"Y US Patents Nos. 4,603, 112、 4,769,330, 5,110,587, 5,174,993, 5,364,773, 5,762,938 

5,494,807，文766步597、 7,767,449, 6、780,407, 6,537步594、 6,265,189, 6、214、353, 6多 130多。66

6,004,777，失990勻。91 勻 5,942,23 言， 5,833,975，失766勻597勻 5,756,101, 7勻。45,313, 6守780守417勻
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8,470,598‘ 8,372,622, 8勻268可329, 8,268,325 ‘ 8,236,560, 8勻 163 可293 可 7,964,398‘ 7,964,396,

7、964395, 7多939多。86, 7,923,0l 7步 7、 897、 156, 7多 892,533, 7,628,980, 7,459、270, 7多445 多924,

7,384,644, 7,335,364, 7,189,536, 7,097,842, 6步913,752, 6,761,893, 6、682,743，文770多212,

5, 766,882, and 5,989,562, and 

? Panicali, D. Proc. Natl. Acad. Sci. 1982; 79; 4927-493, Panicali D. Proc. Natl. Acad. Sci. 

1983 ﹔ 80(17）：勻 5364舟、 Macke泣， M. Proc. Natl. Acad. Sci. 1982; 79: 7415-7419, Smith 

GL. Proc. Natl. Acad. Sci. 1983 ; 80(23): 7155-9、 Smith GL. Nature 1983; 302: 490-5, 

Sullivan VJ. Gen. Vir. 1987; 68: 2587-98守 Perkus M Journal of Leukocyte Biology 1995; 

58:1-13, Yilma TD. Vaccine 1989: 7: 484-485, Brochier B. Nature 1991 ; 354: 520-22, 

Wiktor可 Tl Proc. Natl Acd. Sci. 1984; 81 ﹔ 7194心可 Ruppred哎， CE. Proc. Natl Acd. Sci. 

1986; 83: 7947」0, Poulet、 H Vaccine 2007; 25(Jul): 5606-12, Weyer J. Vaccine 2009; 

27(Nov今 7198-201 守 Buller可 RM Nature 1985; 317(6040): 813行勻 Buller RM. J. Vir。i

1988; 62(3):866-74, Flexner多 C Nature 1987; 330(6145): 259品2, Shida, H. J. Virol. 

1988; 62(12): 4474-80、 Kotw祉， GJ. J. Virol. 1989; 63(2): 600-6, Child, SJ. Virology 

1990：多 174(2): 625-9勻 Mayr A. Zentralbl Bakteriol 1978; 167(5,6): 375-9, Antoine G. 

Virology. 1998; 244(2): 365-96、＼Vyatt, LS. Virology 1998; 251(2): 334-42, Sancho多 MC.

J. Vir叫 2002：‘ 76(16); 8313-34, Gallego-Gomez, JC J. Viral. 2003 ：、 77(19); 10606-22), 

Goebel SJ. Virology 1990﹔妝品） 179: 247-66, Tartaglia多 J. Viral. 1992; 188(1): 217-32, 

Najera JL. J. ViroL 2006; 80(12): 6033-47守 Najera, JL J. Virol. 2006﹔ 80 ﹔ 6033峙。47,

Gomez、 CE. J. Gen. Virol. 2007; 88: 2473-78、 Moo站， P J our. Of Viro!. 2008; 82: 2975-

2988守 Go訂閱玄， CE. CuIT. Gene Ther. 2011 ; 11: 189司217, Cox九九7 ‘ Virology 1993; 195· 

845-50, Perkus, M. Jour. Of Leukocyte Biology 1995; 58: 1-13 多 Blanchard Tl J Gen 

Virology 1998 ﹔ 79（月 1159毛7, Amara R. Science 2001; 292: 69-74 多 Hel, Z. 多 J

lmmu肌）［ 2001 ; 167: 7180-9、 Crherardi MM. J. Virol. 20。3; 77: 7048-57, Didierlaurent, 

A. Vaccine 2004; 22: 3395-3403 、 Bissht H. Proc. Nat. Aca. Sci. 2004; 101: 6641-46, 

McCurdy LH. Clin. Inf Dis 2004; 38: 1749-53, Earl PL. Nature 20。4; 428: 182-85, Chen 

Z. J. Viral. 2005; 79: 2678回2688, Najera JL. J. Virol. 2006：步 80(12): 6033-47, Nam JH. 

Acta. Virol. 2007; 51: 125 ”30守 Antonis AF. Vaccine 2007; 25: 4818-4827,B ＼元1ever J. 

Vaccine 2007; 25: 4213-22, Ferrier圍Rembert A. Vaccine 2008; 26(14): 1794忌。4, Corbett 

l\!L Proc. Natl. Acad. Sci. 2008; 105(6): 2046-51, Kaufman BL, J. Clin. Oncol. 200失 22:

2122-3 2, Arna訂）， RJ. Clin. Cancer Res. 20。8; 14(22): 750牛10, Dreicer R. Invest New 

AHu l 
司.. 
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Drugs 2009：可 27(4): 379-86‘ Kantoff PW .J. Clin. Oneal. 2010多 28, 1099」 105 可 Arnato RJ. 

J. Clin. Can. Res. 2010; 16(22): 5539-47, Kim多 DW. Hum. Vaccine. 20 凹， 6: 784-79 ！多

Oudard, S. Cancer Immunol. Immunother. 2011; 60: 261-71, \Vyatt, LS. Aids Res. Hum. 

Retrovimses. 2004; 20: 645-53, Cromez, CE. Virus Research 20。4﹔ 105: 11-22,~Vebstec 

DP. Proc. Natl. Acad. Sci. 2005; 102: 4836-4, Huang多 X. Vaccine 2007; 25: 8874名4,

Gomez、 CE. Vaccine 20。7a; 25: 2863-85 勻 Esteban M. Hum. Vaccine 2009; 5: 867-871, 

Gomez, CE. Curr. Gene therapy 2008 ：多 8(2): 9下120、 Whelan, KT. Plos one 2009; 4(6): 

5934守 Scriba, TJ. Eur. four. Immuno. 201 O; 40(1): 279間90, Corbe仗， M. Proc. Natl. Acad. 

Sci. 2008; 10s: 2046-2os1, rviidgl句： CM. J. Gen. Virol. 2008; 89: 2992-97, Von 

Krempelhuber, A. Vaccine 2010; 28: 1209間 16, Perreau句：此i J. Of Viral. 2011; Oct: 9854間

62, Pantaleo, G. Curr Opin HIV-AIDS. 2010; 5: 391---396, 

each of wfoch is incorporated herein by reference. 

[00167] In another embodiment the vaccinia virus is used in the neoplasia vaccine or 

immunogenic composition to express a neoantigen. (Rolph et al 叮 Recombinant viruses as 

vaccines and immunological tools. Curr Opin Immunol 9: 517 “ 524, 1997). The recombinant 

vaccinia virus is able to replicate within the cytoplasm of the infected host cell and the 

polypeptide of interest can therefore induce an immune response. Moreover守 Poxviruses have 

been widely used as vaccine or immunogenic composition vectors because of their ability to 

target encoded antigens for processing by the major histocompatibility complex class I patlnNay 

by directly infecting immune cells, in pa討icular antigen-presenting cells, but also due to their 

ability to self-adjuvant. 

[00168] In another embodiment ALY AC is used as a vector in a neoplasia vaccme or 

immunogenic composition. ALVAC is a canarypox virus that can be modified to express 

foreign transgenes and has been used as a method for vaccination against both prokaryotic and 

eukaryotic antigens (Horig H多 Lee DS, Conkright W、 et al. Phase I clinical trial of a recombinant 

can a可poxvirns (ALVAC) vaccine expressing hmnan carcinoembryonic antigen and the B7.1 co­

stimulatory molecule. Cancer Immunol Immunother 2000;49:504--14; von Mehren M, Arlen P, 

Tsang KY勻 et al. Pilot study of a dual gene re (;:ornbinant avipox vaccine containing both 

carcinoembryonic antigen (CEA) and 137.1 transgenes in patients with recurrent CEA-expressing 

adenocarcinomas. Clin Cancer Res 2000 ，β ：2219 28; Musey L, Ding Y, Elizaga 瓦1, et al. HIV-I 

vaccination ai;lministered intramuscularly can induce both 句＇Stemic and mucosal T cell immunity 
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in HIV-1 間uninfected individuals. J Irnmunol 2003; 171.1094 10 l; Paoletti E. Applications of pox 

virus vectors to vaccination: an update. Proc Natl Acad Sci l.J S A 1996夕3:11349--53 ：多 US. 

Patent No. 7,255,862). In a phase I clinical tiial 、 an AL V AC virus expressing the tumor antigen 

CEA showei;i an excellent safety profile and resulted in increased CE1久－specific T-cell responses 

in selected patients; objective clinical responses、 however、 were not observed (Marshall JL, 

Hawkins MJ, Tsang KY勻 et al. Phase I study in cancer patients of a replication-defective 恥訂）。x

recombinant vaccine that expresses human carcinoembryonic antigen. J Clin Oncol 

1999;17;332-7). 

[00169] In another embodiment a Modified Vaccinia Ankara (MVA) virus may be used as a 

viral vector for a neoantigen vaccine or immunogenic composition. MVA is a member of the 

Orthopoxvirus family and has been generatei;i by about 570 se討 al passages on chicken embryo 

fibroblasts of the Ankara strain of Vaccinia virus (CVA) (for review see Mayr、 A., et al. 、

Infection 3, 6-14, 1975). As a consequence of these passages勻 the resulting MVA virus contains 

31 kilobases less genomic information compared to CVA, and is highly host-cell restricted 

(Meyer, H. et al, J. Gen. Virol. 72守 1031-1038, 1991). MVA is characterized by its extreme 

attenuation, namely, by a diminished virulence or in自ctious ability, but still holds an excellent 

immunogenicity. ＼元Then tested in a variety of animal models, MVA was proven to be avimlent守

even in immuno-suppressed individuals. Moreover, l'v1VA-BN®且HER2 is a candidate 

immunotherapy designed for the treatment of HER-2-positive breast cancer and is currently in 

clinical trials. (Mandl et al., Cancer Immunol Immunother. Jan 2012 ：多 61 (l ): 19 29). Methods to 

make and use recombinant MVA has been described (e. 岳， see U.S. Patent Nos. 8,309,098 and 

5勻 185, 146 hereby incorporated in its entirety). 

[00170] In another embodiment the modified Copenhagen strain of vaccinia virus, NYVAC 

and NYVAC variations are used as ave (;:tor (see U.S. Patent No. 7,255 守 862﹔ PCT WO 95/30018; 

U.S. Pat. Nos. 5,364,773 and 5多494,807, hereby incorporated by reference in its entirety). 

[00171] In one embodiment recombinant viral pa討ides of the vaccine or immunogenic 

composition are ai;lministered to patients in need thereof D1;)Sages of expressed neoantigen can 

range from a few to a few hundred micrograms, e.g., 5 to 多00 .mu.g. The vaccine or 

immum一J

these dosage le~'els. The viral particles can be administered to a patient in need thereof or 

transfected into cells in an amount of about at least 103 5 pfu﹔ thus勻 the viral particles are 
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preferably administered to a patient in need thereof or infected or transfected into cells in at least 

about 104 pfu to about 106 pfu; however, a patient in need thereof can be administered at least 

about 108 pfo such that a more prefe汀ed amount for administration can be at least about l 0 7 pfu 

to about 109 pfu. Doses as to NYVAC are applicable as to ALVAC, MVA多 MVA-BN, and 

avipoxes, such as canarypox and fowlpox. 

Vaccine or Immuno萃的tic Composition A.djuvant 

[00172] Effective vaccine or immunogenic compositions advantageously include a strong 

adjuvant to initiate an immune response. As described herein, poly斗CLC, an agonist of TU支3

and the RNA helicase domains of MDA5 and RIG3, has shown several desir前）］e properties for 

a vaccine or immunogenic composition adj叭制1t. These properties include the induction oflocal 

and systemic activation of immune cells in vivo, production of stimulatory chemokines and 

cytokines多 and stimulation of antigen-presentation by DCs. Furthermore, poly-ICLC can induce 

durable CD4+ and CD8+ responses in humans. Importantly多 striking similarities in the 

upregulation of transcriptional and signal transduction pathways were seen in subje (;:ts vaccinated 

with poly-ICLC and in volunteers who had received the highly effective多 replicati on-competent 

yellow fever vaccine. Furthermore, >90'% of ovarian carcinoma patients immunized with poly­

ICLC in combination with a NY -ES0-1 peptide vaccine (in addition to Montanide) showed 

induction of CD4+ and CD8+ T cell, as well as antibody responses to the peptide in a recent 

p}1ase 1 study. At the same i﹔ime、 poly血ICLC has been ex ！﹔ensi丸re﹞y tested in more than 25 c]inica 

tr縛·ials to date and exhibited a relatively benign toxicity profile. In addition to a powerful and 

specific immunogen the neoantigen peptides may be combined with an adiuvant (e.g., poly­

ICLC）。r another anti-neoplastic agent. ＼頁Vithout being bound by theory、 these neoantigens are 

expected to bypass central thymic tolerance (thus allowing stronger anti 間tumor T cell response), 

while reducing the potential for autoimmunity (e.g. 多 by avoiding targeting of normal self­

antigens). An effective immune response advantageously includes a strong a吐juvant to activate 

the immune system (Speiser and Romero、：此folecular 1 defined vaccines for cancer 

immunotherapy、 and protective T cell immunity Seminars in Immunol 22: 144 (2010)). For 

example, Toil-like receptors (TI民s) have emerged as powerful sensors of microbial and viral 

pathogen “ danger signals竹， effectively inducing the innate immune system, and in turn, the 

adaptive immune S）吼叫n (Bhardwaj and Gnjatic可 TLR AGONISTS: Are They Good Adjuvants? 
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Cancer l 16:382」91 (2010)). Among the TLR agonists, p。ly-ICLC (a sy叫﹔hetic double間

stranded RNA mimic) is one of the most potent activators of myeloid-derived dendritic cells. In 

a human volunteer study多 poly-ICLC has been shown to be safe and to induce a gene expression 

profile in peripheral blood cells comparable to that induced by one of the most potent live 

attenuated viral vaccines, the yellow fever vaccine YF- l 7D (Caskey et al, Synthetic double圍

stranded RNA induces innate immune responses similar to a live viral vaccine in humans J Exp 

Med 208:2357 (2011 )). In a preferred embodiment Hiltonol®多 a (J:MP preparation of poly-ICLC 

prepared by Oncov汀， Inc, is utilized as the adjuvant In other embodiments, other adjuvants 

described herein are envisioned. For instance oil-in-water多 water-in-oil or multiphasic W /0凡九九

see，。g., US 7,608,279 and Aucouturier et al, Vaccine 19 (2001), 2666間2672, and documents 

cited therein. 

Indications 

{00173] Examples of cancers and cancer conditions that can be treated with the therapy of this 

document include可 but are not Jin「iited to a patient in need i;hereof that has 1;:leen <;liagnosed as 

having cancer, or at risk of dev 

breast, ovarian 守 prostate, lung守 kidney可 gastric勻 colon, testicular,}iead and neck守 pancreas, brain勻

melanoma, and other tumors of tissue organs and hematological tumors、 such as lymphomas and 

leukemias, including acute myelogenous leukemia, chronic myelogenous leukemia, chronic 

lymphocytic leukemia、 I cell lymphocytic leukemia, and B celi lymphomas, tumors of the brain 

and central nervous system (e.g. 多 tumors of the meninges, brain多 spinal cord, cranial nerves and 

other parts of the CNS, such as gfa一J

breast tumors亨 tumors of the circulatory system (e.g., heart多 mediastinum and pleura多 and other 

intrathoracic organs八1ascular tumors, and tumor自associated vascular tissue); tumors of the blood 

and lymphatic system (e.g., Hodgkin、 s disease, Non-Hodgkin多 s disease lymphoma, Burkitt' s 

lyrnphoma, AIDS-related lymphomas, malignant immunoproliferative diseases可 nmltiple

myeloma, and malignant plasma cell neoplasms、 lymphoid leukemia, myeloid leukemia, acute or 

chronic lymphocytic leukemia多 monocytic leukemia、 other leukemias of specific cell type, 

leukemia of unspecified cell type多 unspecified malignant neoplasms of lymphoid, hematopoietic 

and related tissues、 such as diffuse large cell lymphoma多 T-cell lymphoma or cutaneous T-cell 

lyrnphoma); tumors of the excreto巧， sy叫ern (e.g., kidney, renal pelvis, ureter, bladder, and other 
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urinary organs); tumors of the gastrointestinal tract (e.g., esophagus, stomach, srnall intestine, 

colon、 colorectal 、 rectosigmoid junction, rectum, anus多 and anal canal); tumors involving the 

liver and intrahepatic bile ducts、 gall bladder, and other pa討s of the biliary tract, pancreas, and 

other digestive organs; tumors of the oral cavity (e.g., lip多 tongue, gum, floor of mouth、 palate,

parotid gland, salivary glands多 tonsil多 oropharγnx, nasophaη＇11X, puriform sinus, hypopharynx, 

and other sites of the oral cavity); tumors of the reproductive system (e.g., vulva, vagina, Cervix 

uteri多 uterns, ovary, and other sites associated with female genital organs多 placenta, penis, 

prostate, testis, and other sites associated with male genital organs); tumors of the respiratory 

tract (e.g., nasal cavity, middle ear, accesso巧v sinuses, larynx, trachea多 bronchus and lung, such 

as small cell lung cancer and non-small cell lung cancer); tumors of the skeletal system (e.g., 

bone and articular cartilage of limbs, bone articular cartilage and other sites); tumors of the skin 

(e. 皂、 malignant melanoma of the skin, non-melanoma skin cancer, basal cell carcinoma of skin、

squamous cell carcinoma of skin多 mesotheli oma、 Kap＜：划， s sarcoma); and tumors involving other 

tissues including peripheral nerves and autonomic nervous system, connecti＼而 and soft tissue, 

retroperitoneoum and peritoneum可 eye, thyroid, adrenal gland勻 and other endocrine glands and 

related structures, secondary and unspecified malignant neoplasms of lymph nodes多 secondary

malignant neoplasm of respiratory and digestive systems and secondary malignant neoplasm of 

other sites. Thus the population of subjects described herein may be suffering from one of the 

above cancer types. In other embodiments、 the population of subjects may be all subjects 

suffering from solid tumors、 or al] subjects suffering from liquid tumors. 

[001741 Of special interest is the treatment of Non-Hodgkin、 s Lymphoma 科空立k clear cell 

Renal Cell Carcinoma (ccRCC), metastatic melanoma多 sarcoma多 leukemia or a cancer of the 

bladder多 colon, brain, breast, head and neck、 endometrium, lung, ovar苦： pancreas or pros個te. In 

certain ernbodiments, the melanoma is high risk melanoma. 

[00175] Cancers that can be treated using the therapy described herein may include among 

others cases w-hich are refractory to treatrnent with other chemotherapeutics. The term 

"ref于actory、 as used herein refers to a cancer (and/or metastases thereo刊‘ which shows no or only 

weak anti proliferative response (e.g., no or only weak inhibition of tumor gr叭叭的 after treatment 

with another chemotherapeutic agent. T}iese are cancers that cannot be treated satisfactorily with 

other chemotherapeutics. Refractory cancers encompass not only (i) cancers where one or more 

chemotherapeutics have already failed during treatment of a patient, but also (ii) cancers that can 
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be shown to be refractory by other means‘ e.g, biopsy and culture in the presence of 

chemotherapeutics. 

[001761 The therapy described herein is also applicable to the treatment of patients in need 

thereof who have not been previously treated. 

{00177] The therapy described herein is also applicable where the subject has no detectable 

neopiasia but is at high risk for disease recurrence. 

[00178] Also of special interest is the treatment of patients in need thereof who have 

undergone Autologous Hematopoietic Stem Cell Transplant (AHSCT），卻Hl in particular patients 

who demonstrate residua! disease after undergoing AHSCT. The post-AHSCT setting is 

characterized bv a low volume of residual disease, the infusion of immune cells to a situation of 

homeostatic expansion, and the absence of any standard relapse-delaying therapy. These 

features provide a unique opportunity to use the claimed neoplastic vaccine or immunogenic 

composition compositions to delay disease relapse. 

Pharmaceutical Compositions/Methods of Delivery 

[00179] The present invention is also directed to pharmaceutical compositions comprising an 

effective amount of one or more neoantigenic peptides as desc吋bed herein (including a 

pharmaceutically acceptable salt, thereof), optionally in combination with a pharmaceutically 

acceptable carrier, excipient or additive. 

[00180j When administered as a combination多 the therapeutic agents (i.e. the neoantigenic 

peptides) can be formulated as separate compositions that are given at the same time or different 

times, or the therapeutic agents can be given as a single composition 勻

[00181] The compositions may be administered once daily, twice dai勻， once every two days, 

once every three days可 once every four days’ once every five days可 once every six days‘ once 

every seven days, once every two weeks, once eve可 three w侃ks、 once eve可 four weeks多 once

every two months可 once every six months勻。r once per year. The dosing interval can be adiusted 

according to the needs of individual patients. For longer intervals of administration、 extended

release or depot formulations can be used. 

[00182j The compositions of the invention can be used to treat diseases and disease conditions 

that are acute, and may also be used for treatment of chronic conditions. In particular, the 

cornpositions of the invention are used in methods to treat or prevent a neoplasia. In certain 
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embodiments勻 the compounds of the invention are administered for time periods exceeding two 

weeks, three weeks, one month, two months多 thr侃 months four months, five months, six 

months’。ne year, two years’ three years’ four years步。r five years’ ten 》rears’。r fifteen years; or 

for example勻 any time period range in days’ months or years in which the low end of the range is 

any time period between lιl days and 15 years and the upper end of the range is between 15 days 

and 20 years ( e. 名， 4 weeks and 15 years’ 6 months and 20 }1ears). In some cases、 it may be 

advantageous for the compounds of the invention to be administered for the remainder of the 

patient多 s life. In preferred embodiments, the patient is monitored to check the progression of the 

disease or disorder多 and the dose is a吐justed accordingly. In pre自rred embodiments、 treatment

according to the invention is effective for at least two weeks勻 three weeks勻。ne month, 1'~r{ >

months步 three months步 four months, five nH一J

four years步 or fi丸1e years, ten years, fifteen years步 tv～＇enty 》rears, or for the 1咱emainder of the 

subject可 s life. 

{00183] Surgical resection uses surgery to remove abnormal tissue in cancer多 such as 

mediastinal, neurogenic，。r germ cell tumors’。r thymoma. In certain embodiments, 

administration of the composition is initiated following tumor resection. In other embodimen的，

adrninistration of the neoplasia vaccine or immunogenic composition is initiated l, 2, 3, 4可 5, 6勻

7, 8, 9, 10, 11, 12, 13, 14多 15 or more weeks after tumor resection. Preferably, administration of 

the neoplasia vaccine or immunogenic composition is initiated 4, 5, 6, 7, 8、 9，的， l l or 12 weeks 

after tumor resection. 

[001841 Prime/ boost regimens refer to the successive administrations of a vaccme or 

immunogenic or immunological compositions. In certain embodiments多 administration of the 

neoplasia vaccine or immunogenic composition is in a prime/ boost dosing regimen, for example 

administration of the neoplasia vaccine or immunogenic cornposition at weeks l 勻 2, 3 or 4 as a 

prime and administration of the neoplasia vaccine or immunogenic composition is at months 2多 3

or 4 as a boost. In another embodiment heterologous pr訂ne句。ost strategies are used to ellicit a 

greater cytotoxic T心ell response (see Schneider et al, Induction of CD8+ T ceils using 

heterologous prime-boost immunisation strategies, Immunological Re丸，甘ws Volume 170, Issue 

l, pages 29 38, August 1999). In another embodiment DNA encoding neoantigens is used to 

prime followed by a protein boost也 In another embodiment protein is used to prime followed by 

boosting with a vims encoding the neoantigen ‘ In another embodiment a virus encoding the 
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neoantigen is used to prime and another virus is used to boost. In another embodiment protein is 

used to prime and DNA is used to boost. In a preferred embodiment a DNA vaccine or 

immunogenic composition is used to prime a T-cell response and a recombinant viral vaccine or 

immunogenic composition is used to boost the response勻 In another preferred embodiment a 

viral vaccine or immunogenic composition is coadministered with a protein or DNA vaccine or 

immunogenic C(:}mposition to act as an adjm 

composition. The patient can then be boosted with either the viral vaccine or immunogenic 

cornposition, protein，。r DNA vaccine or imnmnogenic composition (see Hutchings et al. 勻

Combination of protein and viral vaccines induces potent cellular and humoral immune 

responses and enhanced protection from murine rnalaria challenge. Infect Imnmn. 2007 

Dec;75(12):5819-26. Epub 2007 Oct 1). 

[001851 The pham1aceutical compositions can be processed in accordance with conventional 

methods of pharmacy to produce medicinal agents for administration to patients in need thereof, 

including humans and other mammals也

[00186] Modifications of the neoantigenic peptides can affect the solubility可 bioavailability

and rate of metabolism of the peptides、 thus providing control over the deliverγof the active 

species. Solubility can be assessed by preparing the neoanti genic peptide and testing accordin皂

to knmvn methods well within the routine practitioner、 S skill in the a討．

{00187] In certain embodiments of the pharmaceutical composition the pharmaceutically 

acceptable carrier comprises water. In certain emb。diments多 the pharmaceutically acceptable 

carrier further comprises dextrose. In certain embodiments, the pharmaceutically acceptable 

carrier further comprises dimethylsulfoxide. In certain embodiments, the pharmaceutical 

composition further comprises an immunomodulator or adjuvant. In certain embodiments, the 

immunodulator or adiuvant is selected from the group consisting of poly-ICLC可 STING agoni st, 

1018 ISS多 aluminum sal紹， Amp!iva文， AS15, BCG多 CP-870,893, CpG7909, Cya1丸， dSUM, GM­

CSF勻 IC30多 IC抖， Imiquimod, ImuFact IMP321 勻 IS Patch, ISS可 ISCOMATRIX勻 Juvlmmune,

LipoVac多民tF59, monophosphory! lipid A，﹞vh一J

Montanide ISA 多OV, Mοntanide ISA冒51, OK-432、 o~ν·1-174, o~』f冒 197－瓦1IP-EC ONT，屯K,

PEP］、EL, vector syste位1 勻 PLGA microparticles, resiquimod, SRLl 72、 Virosomes and other 

Virus-like particles，可｛F-l 7D, VEGF trap, R848, beta冒glucan、 Pam3Cys, and Aquila ’s QS21 

stinmlon ‘ In certain embodiments可 the imnmnomodulator or adjuvant comprises poly間ICLC.
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阱。188] Xanthenone derivatives such 帥， for exarnple, Vadimezan or AsA404 (also known as 

5，ιdimethylaxanthenone-4-acetic acid (Dl'v1XAA)), may also be used as a吐juvants according to 

embodiments of the im叫1tion. Alternatively、 such derivatives may also be administered in 

parallel to the vaccine or immunogenic composition of the invention, for example via s子叫emic

or intratumoral delive旬， to stimulate immunity at the tumor site. \Vithout being bound by 

them芋 it is believed that such xanthenone derivatives act by stimulating interferon (JFN) 

production via the stimulator of IFN gene ISTING) receptor (see e.g., Conlon et al. (2013) 

Mouse可 but not Human STING, Binds and Signals in Response to the Vascular Disrupting Agent 

5,6-Dimethylxanthenone-4-Acetic Acid, Journal of Immunology, 190:5216-25 and Kim et al 倍

(2013) Anticancer Fla叫：moids are Mouse間Selective STING Agonists, 8:1396-1401) 

{00189] T句﹜1e vaccine or im位mnologica﹞ Cl一J

chosen from the acr岫予·lie or met}iacrylic polymer岫S and the copol》·mer咱S of maleic anhydride and an 

alkenyl derivative. It is in particular a polymer of acrylic or methacrylic acid cross-linked with a 

polyalkenyl ether of a sugar or polyalcohol (carbomer), in particular cross-linked with an allyl 

sucrose or with allylpentaerythritoL It may also be a copolymer of maleic anhydr泊e and ethylene 

cross-linked, for example, '\vith divinyl ether (see U.S. Patent No. 6、 713,068 hereby incorporated 

by reference in its entirety). 

[00190] In certain embodiments, the pH modifier can stabilize the adjuvant or 

immunomodulator as described herein. 

[00191] In certain embodiments、 a pharmaceutical composition comprises: one to five 

peptides, dimethylsulf、oxide (DMSO), dextrose, water, succinate, poly I: poly C, poly-L-lysine多

carboxymethylcellulose, and chloride. In certain embodiments, each of the one to five peptides 

is present at a concentration of 300 µg/ml. In certain embodiments, the pharmaceutical 

composition comprises 三 3~o DMSO by volume. In certain embodiments勻 the pharmaceutical 

composition comprises 3.6 -- 3.7 ~·~ dextrose in '\vater. In certain embodiments, the 

pharmaceutical composition comprises 3.6 - 3.7 mM succinate (e.g., as sodium succinate）。r a 

salt thereof. In certain embodiments, the pharmaceutical composition comprises 0.5 mg/ml poly 

I: poly C. In certain embodiments, the pham1aceutical composition comprises 0.37多 mg/ml pol》v圍

L-L sine. In certain embodiments, the pharmaceutical composi !;ion co;:}mprises 1.25 mg/ml 

sodium carboxymethylcellulose. In certain embodiments, the pharmaceutical composition 

cornprises 0.225~-'0 sodium chloride. 
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[00192] Pharmaceutical compositions cornprise the herein四described tumor specific 

neoantigenic peptides in a therapeutically effective amount for treating diseases and conditions 

(e.g. 、 a neoplasia/tumor), which have been described herein, optionally in combination with a 

pharmaceutically acceptable additive、 carrier and/or excipient. One of ordinary skill in the art 

from this disclosure and the knowledge in the art 丸九1ill recognize that a therapeutically effective 

amount of one of more compounds according to the present invention may vary with the 

condition to be treated, its severity九 the treatment regimen to be employed、 the pharmacokinetics 

of the agent used, as well as the patient (anirnal or hmnan) treated. 

[00193] To prepare the pharmaceutical compositions according to the present invention, a 

therapeutically effective arnount of one or more of the compounds according to the present 

invention is preferably intimately admixed with a pharmaceutically acceptable carrier according 

to conventional pharmaceutical compounding techniques to produce a dose. A carrier may take 

a wide variety of forms depending on the form of preparation desired for administration, e.g., 

ocular、 oral, topical or parenteral、 including gels多 creams ointments、 lotions and time released 

implantable preparations, among numerous others. In preparing pharmaceutical compositions in 

oral dosage form, any of the usual pharmaceutical media may be used. Thus多 for liquid oral 

preparations such as suspensions, elixirs and solutions, suitable carriers and additives including 

water多 glycols, oils, alcohols、臼a丸＇oring agents, preservatives, coloring agents and the like may be 

used 也 For solid oral preparations such as powders, tablets, capsules, and for solid preparations 

such as suppositories, suitable carriers and adi;litives including starch肘， sugar carriers、 such as 

dextrose多 mannitol, lactose and related carriers, diluents、 granulating agents、 lubricants、 binders、

disintegrating agents and the like may be used. If desired, the tablets or capsules may be enteric­

coated or sustained release by standard techniques. 

[00194] The active compound is included in the pharmaceutically acceptable carrier or diluent 

in an amount sufficient to deliver to a patient a therapeutically effective amount for the desired 

indication可 without causing serious toxic effects in the patient treated. 

[00195] Oral compositions generally include an inert diluent or an edible carrier. They may be 

enclosed in gelatin capsules or compressed into tablets. For the pu中ose of oral therapeutic 

administration, the active compound or its prodmg derivative can be incorporated with 

excipients and used in the form of tablets多 troches, or capsules. Pharmaceutically compatible 

binding agents, and/or adjuvant materials can be included as part of the composition. 
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[00196] The tablets, pills, capsules, troches and the like can contain any of the followfog 

ingredien郎，。r compounds of a similar nature: a binder such as microcrystalline cellulose、 gum

tragacanth or gelatin; an excipient such as starch or lactose、 a dispersing agent such as alginic 

acid or corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon 

dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as 

peppermint, methyl saiicylate, or orange flavoring. When the dosage unit form is a capsule多 it

can contain、 in addition to material herein discussed, a liquid carrier such as a fatty oil. In 

addition, dosage unit forms can contain various other materials which modi舟， the physical t之：HT

οf the dosage unit亨 for example多 coatings of sugar, shellac’。r enteric agents. 

[00197] Formulations of the present invention suitable for oral administration may be 

presented as discrete units such as capsules, cachets or tablets each containing a predetermined 

amount of the active ingredient; as a powder or granules; as a solution or a suspension in an 

aqueous liquid or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil 

emulsion and as a bolus. etc. 

[00198] A tablet rnay be made by cornpression or molding, optionally with one or more 

accesso可 ingredients. Compressed tablets may be prepared by compressing in a suitable 

machine the active ingredient in a free-flowing form such as a powder or granules, optionally 

mixed with a binder, lubricant多 inert diluent, preservative、 surface圍active or dispersing agent. 

Molded tablets may be made by molding in a suitable machine a mixture of the powdered 

compound moistened with an inert liquid diluent. The tablets optionally may be coated or scored 

and may be formulated so as to provide slow or controlled release of the active ingredient 

therein. 

[00199] :Methods of formulating such slow or controlled release compositions of 

pharmaceutically active ingredients守 are known in the art and described in several issued US 

Patents, some of which include多 but are not limited to多 US Patent Nos. 3 、 870、 790﹔ 4多226,859;

4勻369勻 172﹔斗，842,866 and 5,705,190, the disclosures of which are incorporated herein by 

reference in their entireties. Coatings can be used for delivery of compounds to the intestine 

(see, e. 岳， US. Patent Nos. 6、638,534, 5,541 、 171 、 5,217,720多 and 6,569,4雪 7, and references cited 

therein). 

阱。2001 The active compound or pham1aceutically acceptable salt thereof may also be 

adrninistered as a component of an elixir, suspension, syrup勻 wafer, chewing gum or the like. A 
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syrup rnay contain, in addition to the active compounds勻 sucrose or fructose as a sweetening 

agent and certain preservative丸 dyes and colorings and flavors. 

[002011 Solutions or suspensions used for ocular多 parenteral, intradermal, subcutaneous步。r

topical application can include the following components: a sterile diluent such as water for 

injection, saline solution多 fixed oils多 polyethylene glycols, glycerine, propylene glycol or other 

synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens; anti oxidants 

such as ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic 

acid; buffers such as acetates守 citrates or phosphates; and agents for the adjustment of tonicity 

such as sodium chloride or dextrose. 

阱。202] In certain embodiments勻 the pharmaceutically acceptable earner 1s an aqueous 

solve肘， i.e, a solvent comprising water, optionally with additional co-solvents. Exemplary 

pharmaceutically acceptable carriers include water多 buffer solutions in water (such as phosphate­

buffered saline (PBS）勻 and 5月句 dextrose in water ([)5W) In certain embodiments, the aqueous 

s。lvent further comprises dimethyl sulfoxide (DMSO), e.g., in an amount of about 卜4~丸。r 卜

3% ‘ In certain embodiments, the pharmaceutically acceptable caITier is isotonic (i e. 可 has

substantially the same osmotic pressure as a body fluid such as plasma). 

[00203] In one embodiment, the active compounds are prepared with carriers that protect the 

compound against rapid elimination 丘。m the body, such as a controlled release formulation, 

including implants and microencapsulated delivery systems. Biodegradable, biocompatible 

polymers can be used, such as ethylene vinyl acetate、 polyanhydr泊的情 polyglycolic acid, 

collagen、 polyorthoesters、 polylactic acid, and polylactic-co-glycolic acid (PLGA）.瓦fothods for 咱

preparatit一J

disclosure and the knov頁vi edge in the a吋．

阱。204] A skilled artisan from this disclosure and the knowledge in the a討 recognizes that in 

addition to tablets、 other dosage forms can be formulated to provide slow or controlled release of 

the active ingredient. Such dosage forms include, but are not limited to, capsules勻 granulations

and gel-caps. 

阱。205] Liposomal suspensions may also be pharmaceutically acceptable carriers. These may 

be prepared according to methods known to those skilled in the art. For example、 liposomal

formulations may be prepared by dissolving appropriate lipid(s) in an inorganic solvent that is 

then evaporated, leaving behind a thin film of dried lipid on the surface of the container. An 
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aqueous solution of the active compound are then introduced into the container. The container is 

then swirled by hand to free lipid material from the sides of the container and to disperse lipid 

aggregates, thereby forming the liposomal suspension. Other methods of preparation well known 

by those of ordinary skill may also be used in this aspect of the present invention 勻

阱。206] The formulations may conveniently be presented in unit dosage fonn and may be 

prepared by conventional pharmaceutical techniques. Such techniques include the step of 

bringing into association the active ingredient and the pharmaceutical caσier(s）。r excipient(s ). 

In general, the formulations are prepared by uniformly and intimately bringing into association 

the active ingredient with liquid carriers or 位nely divided solid carriers or both, and then多 if

necessa丹： shaping the product. 

[00207j Formulations and compositions suitable for topical administration in the mouth 

include lozenges comprising the ingredients in a n肌1ored basis, usually sucrose and acacia or 

tragacanth; pastilles comprising the active ingredient in an inert basis such as gelatin and 

glycerin，’。r sucrose and acacia：多 and mouthwashes comprising the ingredient to be administered 

in a suitable liquid carrier. 

[00208] Formulations suitable for topical administration to the skin may be presented as 

ointments, crearns守 gels and pastes comprising the ingredient to be administered in a 

pharmaceutical acceptable carrier. A preferred topical delivery system is a transdermal patch 

containing the ingredient to be administered. 

{00209j Formulatil一J

suitable base comprising, for example, cocoa butter or a salicylate. 

[00210] Formulations suitable for nasal administration, wherein the carrier is a solid, include a 

coarse powder having a particle size多 for example、 in the range of 20 to 500 microns "\vhich is 

administered in the manner in which snuff is administered, i.e. 勻 by rapid inhalation through the 

nasal passage from a container of the powder held dose up to the nose. Suitable formulatio肘，

wherein the carrier is a liquid可 for administration 守 as for example, a nasal spray or as nasal drops可

include aqueous or oily solutions of the active ingredient. 

阱。211] Formulations suitable for vaginal administration may be presented as pessanes, 

tampons, creams勻 gels, pastes, foams or spray formulations containing in addition to the active 

ingredient such carriers as are known in the art to be approp1iate. 
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[00212] The parenter叫 preparation can be enclosed in ampoules, disposable synnges or 

multiple dose vials made of glass or plastic. If administered intravenous勻， pre自rred carriers 

include, for example, physiological saline or phosphate buffered saline (PBS). 

[00213] For parenteral formulations, the carrier usually comprises sterile water or aqueous 

sodium chloride solution, though other ingredients including those which aid dispersion may be 

included. Of course多 where sterile water is to be used and maintained as sterile勻 the compositions 

and carriers are also sterilized. fojectable suspensions may also be prepared多 in which case 

appropriate Ii quid caITiers可 suspending agents and the like may be employed. 

[00214] Formulations suitable for parenteral administration include aqueous and non-aqueous 

sterile ir~ection solutions which may contain antioxidants, buffe凹， bacteriostats and solutes 

which render the formulation isotonic with the blood of the intended recipient; and aqueous and 

non冒aqueous sterile suspensions which may include suspending agents and thickening agents. 

The formulations may be presented in unit-dose or multi-dose containers、 for example勻 sealed

ampules and vials, and may be stored in a freeze回dried (lyophilized) condition requiring only the 

addition of the sterile liquid carrier, for example, water for injections, irnmediately prior to use. 

Extemporaneous injection solutions and suspensions may be prepared from sterile powders, 

granules and tablets of the kind previously described. 

[00215] Administration of the active compound may range from continuous (intravenous drip) 

to several oral administrations per day (for example, Q.I.D.) and may include oral, topical, eye or 

ocular, parenter品， in trarnuscular、 intravenous, sub-cutaneous, transdermal (which may include a 

penetration enhancement agent）多 buccal and suppository administration, among other routes of 

admi ni strati on勻 including through an eye or ocular route. 

[00216] The neoplasia vaccine or immunogenic composition多 and any additional agents, may 

be administered by injection, orally, parenterally, by inhalation spray, rectally可 vaginally, or 

topically in dosage unit formulations containing conventional pharmaceutically acceptable 

carriers，吋uvants可 and vehicles. The term parenteral as used herein includes, into a lymph node 

or nodes, subcutaneous勻 intravenous多 in tr到nuscular, intrasternal 、 infusion techniques, 

intraperi toneall y，的1e or ocular, intravitreal, intrabuccal, transdermal, intranasal, into the brain, 

including intracranial and intradural多 into the joints, including ankle丸 knees, hips、 shoulders

elbo丸N~ wrists, directly into tumors、 and the like, and in suppository form. 
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[00217] In certain embodiments, the vaccine or imnmnogenic composition is administered 

intravenously or sut了cutaneously. Various techniques can be used for pr仇＇iding the subject 

compositions 剖 the site of interest, such as injection、 use of catheters, trocars, projectiles, 

pluronic gel 、 stents勻 sustained drug release polymers or other device which provides for internal 

access. Where an organ or tissue is accessible because of removal from the patient, such organ 

or tissue may be bathed in a medium containing the subject compositions, the subject 

compositions may be painted onto the organ，。r may be applied in any convenient "\Vay. 

[00218] The turnor specific neoantigenic peptides may be administered through a device 

suitable for the controlled and sustained release of a composition effective in obtaining a desired 

local or sy叫emic physiological or pharmacological effect The method includes positioning the 

sustained released drug delivery system at an area wherein release of the agent is desired and 

allowing the agent to pass through the device to the desired area of treatment. 

[00219] The tumor specific neoantigenic peptides may be utilized in combination with at least 

one known other therapeutic agent、 or a pharmaceutically acceptable salt of said agent. Examples 

of known therapeutic agents which can be used for combination therapy include守 but are not 

limited to多 corticosteroids (e.g. 多 cortisone, prednisone多 dexamethasone), non-steroidal anti­

inflammatory dru皂s (NSAIDS）如.g. 可 ibur﹔lr 'en 勻 celecoxib, aspirin, indomethicin可 naproxen）可

alkylating agents such as busul自n, cis-platin, mitomycin C多 and carboplatin; antimitotic agents 

such as colchicir時， vinblastine, paclitaxel多 and docetaxi泣， topo I inhibitors such as camptothecin 

and topotecan：多 topo II inhibitors such as doxorubicin and etoposide; and/or RNA/DNA 

antimetabolites such asιazacytidine，多－fiuorouracil and methotrexate; DNA antimetabolites 

such as 5-fluoro-2'-deoxy-uridine多 ara-C, hydroxyurea and thioguanine：、 antibodies such as 

HERCEPTIN and RITlJXAN. 

[00220] It should be understood that in addition to the ingredients particular行 rnentioned

herein, the formulations of the present invention may include other agents conventional in the art 

having regard to the type of formulation in question可 for example, those suitable for or討

administration may include flavoring agents. 

阱。221] Pharmaceutically acceptable salt forms may be the preferred chemical form of 

compounds according to the present invention for inclusion in pharmaceutical compositions 

according to the present invention. 
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阱。222] The present cornpounds or their derivatives‘ including prodrug fonns of these agents, 

can be provided in the fom1 of pharmaceutically acceptable salts. As used herein, the term 

pharmaceutically acceptable salts or complexes refers to appropriate salts or complexes of the 

active compounds according to the present invention which retain the desired biological activity 

of the parent compound and exhibit limited toxicological effects to normal cells. Nonlimiting 

examples of such salts are (a) acid addition salts formed with inorganic acids (for example, 

hydrochloric acid、 hydrobromic acid多 sulfuric acid, phosphoric acid, nitric acid、 and the like), and 

salts fonned with organic acids such as acetic acid勻 oxalic acid, tartaric acid, succinic acid, malic 

acid、 ascorbic acid、 benzoic acid, tannic acid、 pamoic acid多 alginic acid多 and polyglutamic acid, 

among others;(b) base addition salts fom1ed with metal cations such as zinc勻 calcium, sodium, 

potassium多 and the like勻 among numerous others. 

阱。2231 The compounds herein are commercially available or can be synthesized. As can be 

appreciated by the skilled artisan勻 further methods of synthesizing the compounds of the 

fonnulae herein is evident to those of ordinary skill in the art. Additionally多 the various synthetic 

steps may be performed in an alternate sequence or order to give the desired compounds. 

Synthetic chemistry transformations and protecting group methodologies (protection and 

deprotection) useful in synthesizing the compounds described herein are known in the a討 and

include、 for example, those such as described in R. Larock, Comprehensive Organic 

Transfom1ations, 2nd. Ed. 多 Wile于VCH Publishers (1999); T.W. Greene and P.G.M. \Vuts, 

Protective Groups in Organic Synthesis勻 3rd. Ed, John Wiley and Sons (1999); L. Fieser and M. 

Fieser多 Fieser and Fieser' s Reagents for Organic Synthesis, John ·wiley and Sons ( 1999); and L. 

Paquette, ed. 勻 Encyclopedia of Reagents for Organic Synthesis多 John Wiley and Sons (1995), and 

subsequent editions thereof. 

[00224] The additional agents that may be included with the tumor specific neo孔ntigenic

peptides of this invention may contain one or more asymmetric centers and thus occur as 

racemates and racemic mixtures sinule enantiomers, individual diastereomers and 
’。守

diastereomeric mixtures. Ail such isomeric forms of these compounds are expressly included in 

the present invention. The compounds of this invention may also be represented in multiple 

tautomeric forms, in such instances, the invention expressly includes all tautomeric forms of the 

compounds described herein ( eι：多 alkylation of a ring system may result in alkylation at multiple 

sites勻 the invention expressly includes all such reaction products). All such isomeric forms of 
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such compounds are expressly included in the present invention. All crystal forms of the 

compounds described herein are expressly included in the present invention. 

Dosage 

阱。225] When the agents described herein are administered as pharmaceuticals to humans or 

animals多 they can be given per se or as a pharmaceutical composition containing active 

ingredient in combination with a pharmaceutically acceptable carrier, excipient, or diluent. 

[00226] Actual dosage le九1els and time course of administration of the active ingredients in the 

pharmaceutical compositions of the invention can be varied so as to obtain an amount of the 

active ingredient which is effective to a(;:hieve the desired therapeutic response for a particular 

patient, composition多 and mode of administration, without being toxic to the patient. Generally, 

agents or pharmaceutical compositions of the invention are administered in an amount sufficient 

to reduce or eliminate symptoms associated with neop!asia, e.g. cancer or tumors. 

阱。227] A prefeITed dose of an agent is the maximum that a patient can tolerate and not 

develop serious or unacceptable side effe(;:ts. Exemplary dose ranges include 0.01 rng to 250 mg 

per day, 0.01 mg to 100 mg per day多 l mg to 100 mg per day, l 0 mg to 100 mg per day、 i mg to 

10 mg per day守 and 0.01 rng to 10 mg per day. A prefeITed dose of an agent is the maxinmrn that 

a patient can tolerate and not develop serious or unacceptable side effects. In embodiments、 the

agent is administered at a concentration of about 10 micrograms to about 100 mg per kilogram of 

body weight per day九 about 0.1 to about 10 mg/kg per day, or about 1.0 mg to about l 0 mg1位r

' bod予1 weight per day. 

[00228] In embodiments、 the pharmaceutical composition comprises an agent in an amount 

ranging between 1 and 10 mg, such as 1, 2、 3,4多 5, 6, 7多 8, 9, or IO mg. 

阱。229] In embodiments守 the therapeutically effective dosage produces a serum concentration 

of an agent of from about 0.1 ng/ml to about 5弘100 mg/mi. The pharmaceutical compositions 5 

typically should provide a dosage of frorn about 0.001 mg to 泣的ut 2000 rng of compound per 

kilogram of body weight per day. For example, dosages for sy叫emic administration to a human 

patient can range from 1-10 mglk皂， 20-80 mglkg、 5-50 mg/kg, 7弘 150 mg/kg, 100刁00 mg/kg, 

250-750 mg/1嗯， 500-1000 mg/1嗯，卜10 mg/kg, 5“ 50 mg/1嗯， 25-75 mg/kg勻 50-10。 m身世g多 100-

250 mg/kg、多0-100 mg/k皂， 250-500 m安全g, 500-750 mg/kg多 750-1000 m岳lkg、 1000-1500 mg/kg、

l 0 1500-2000 mg/kg可 5 mg/k皂， 20 m品ikg可 50 mg/k萃， l 00 mg/kg守 500 rng/kg, 1000 mg/kg, 1500 
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rng/k皂， or 2000 mg/kg. Pharmaceutical dosage unit forms are prepared to provide from about l 

mg to about 5000 m皂， for example from about 100 to about 2500 mg of the compound or a 

combination of essential ingredients per dosage unit fom1. 

[00230] In embodiments, about 50 nM to about lµ.M of an agent is administered to a subject勻

In related embodiments, about 多。因 l 00 nM, 50-250 nM, l 00-500 nM, 25。因多00 nM, 250-750 nM, 

500-750 nM, 500 nM to l 11M 、 or 750 nM to 1 µ.M of an agent is administered to a subject. 

[00231] Determination of an effective amount is "\vell within the capability of those skilled in 

the art, especially in light of the detailed disclosure provided herein. Generally, an efficacious or 

effective amount of an agent is determined by first administering a low dose of the agent(s) and 

then incrementally increasing the administered dose or dosages until a desired effect (e.g., reduce 

or eliminate symptoms associated with viral infection or autoimmune disease) is observed in the 

treated subject, with minimal or acceptable toxic side effects. Applicable methods for 

determining an appropriate dose and dosing schedule for administration of a pharmaceutical 

composition of the present invention are described 多 for example, in Goodman and Gilman’s The 

Pharmacological Basis of Therapeutics, Goodman et al ．勻 eds., 1 Hh Edition 守 McGraw四日ill 2005, 

and Remington: The Science and Practice of Pharmacy, 20th and 21st Editions, Gennaro and 

University of the Sciences in Philadelph悶， Eds白， Lippencott 到1illiams & Wilkins (2003 and 

2005), each of which is hereby incorporated by reference. 

{00232] Preferred unit dosage fonnulations are those containing a daily dose or unit, daily 

sub-i;lose, as herein discussed, or an appropriate fraction thereof, of the administered ingredient. 

阱。2331 The dosage regimen for treating a disorder or a disease with the tumor specific 

neoantigenic peptides of this invention am;11 

variety of factors, including the type of disease多 the age, "\veight多 sex, medical condition of the 

patient, the severity of the condition 守 the route of administration, and the pa討icular compound 

employed. Thus, the dosage regimen may vary widely, but can be determined routinely using 

standard methods ‘ 

[00234] The amounts and dosage regimens administered to a subject can depend on a number 

of facto凹， such as the mode of administration, the nature of the condition being treated、 the body 

weight of the subject being treated and the judgment of the prescribing physician ：、 all such factors 

being within the ambit of the skilled a口isan from this disclosure and the knowledge in the art. 
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阱。235] The amount of compound included within therapeutically active formulations 

according to the present invention is an e±Tective amount for treating the disease or condition. In 

general多 a therapeutically effective amount of the present preferred compound in dosage form 

usually ranges from slightly less than about 0.025 mg/k品Ida》r to about 2.5 各／k各Ida》： preferably

about 0.1 mg/kg/day to about 100 mg/k岳lday of the patient or considerably more, depending 

upon the compound used, the condition or infection treated and the route of administration, 

although exceptions to this dosage range may be contemplated by the present invention. In its 

most preferred fonn, compounds according to the present invention are administered in amounts 

ranging from about 1 mg/kg/day to about 100 mg/kg/day. The dosage of the compound can 

depend on the condition being treated, the particular compound勻 and other clinical factors such as 

weight and condition of the patient and the route of ai;lministration of the compound. It is to be 

understood that the present invention has application for both human and veterinary use. 

[00236] For oral administration to humans勻 a dosage of between approximately 0.1 to 100 

m岳／kg/day多 preferably between approximately l and 100 mg/』cg/day心 is generally sufficient. 

阱。237] Where drug delivery is s》吋emic rather than topical, this dosage range generally 

produces effective blood level concentrations of active compound ranging 丘。m less than about 

0.04 to 泣的ut 400 micrograms/cc or rnore of blood in the patient. The compound is conveniently 

administered in any suitable unit dosage form多 including but not limited to one containing 0.001 

to 3000 mg、 preferably 0.05 to 500 mg of active ingredient per unit dosage form. An oral dosage 

of 10-250 mg is usually convenient. 

阱。2381 According to certain exemplary embodiments、 the vaccine or immunogenic 

composition is administered at a dose of about 10 p.g to l mg per neoantigenic peptide 勻

According to certain exemplary embodiments, the vaccine or immunogenic composition is 

administered at an average weekly dose level of about l 0 ~1萃的 2000 ~tg per neoantigeni c 

peptide. 

[00239] The concentration of active compound in the drug composition will depend on 

紛紛中tion、 di stri bu ti i池， inactivation勻 and excretion rates of the drug as well as other factors 

known to those of skill in the art. It is to be noted that dosa又e values will also vary with the 

severity of the condition to be alleviated. It is to be further understood that for any particular 

subject, specific dosage regimens should be adjusted over time according to the individual need 

and the professional judgrnent of the person administering or supervising the administration of 
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the compositions，卻Hl that the concentration ranges set forth herein are exemplary only and are 

not intended to limit the scope or practice of the claimed composition. The active ingredient may 

be administered at once, or may be di＼叫“ into a number of smaller doses to be administered at 

varying intervals of time. 

阱。240] The invention provides for pham1aceutical compositions containing at least one tumor 

specific neoantigen descr油ed herein. In embodiments, the pharmaceu!;ical compositions contain 

a pham1aceutical!y acceptable carrier、 excipie哎， or diluent, which includes any pharmaceutical 

agent that does not itself induce the production of an immune response hannful to a subject 

receiving the composition, and which may be administered without undue toxicity. As used 

herein可 the term "phannaceutically acceptable們 means being approved by a regulatory agency of 

the Federal or a state government or listed in the U.S. Pharrnacopia、 European Pharmacopia or 

other generally recognized pharmacopia for use in mammals、 and more paiiicularly in humans 也

I可hese compositions can be useful for treating arn;11 

autoimmune disease. 

阱。241] A thorough discussion of pharmaceutically acceptable carriers守 diluents, and other 

excipients is presented in Remington's Pharmaceutical Sciences (17th ed. 多 Mack Publishing 

Company) and Remington ; The Science and Practice of Pharmacy (21st ed. 可 I,ippincott Williams 

& Wilkins), which are hereby incorporated by reference. 1、he for ulation oft;ie pharmaceutica 1 

composition should suit the mode of administration. In embodiments、 the pharmaceutical 

composition is suitable for administration to humans, and can be sterile, non-particulate and/or 

non冒pyrogenic.

[00242] Pharmaceutically acceptable carriers, excipients’。r diluents include、 but are not 

limited多 to saline, buffered saline, dextrose, \vater多 glycerol, ethanol, sterile isotonic aqueous 

burn汀， and combinations thereof. 

[00243] We說ing agents, emulsifiers and lubricants, such as sodium lau呵1 sul自te and 

magnesimn stearate可 as well as coloring agents勻 release agents勻 coating agents, sweetening勻

flavoring and perfuming agents, preservatives、 and antioxidants can also be present in the 

compositions. 

[00244] Examples of pharmaceutically-acceptable antioxidants include, but are not limited to ; 

( l) water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride多 sodium bisulfate, 

sodium rnetabi sulfite勻 sodium sulfite and the like; (2) oil －可soluble antioxidants可 such as ascorbyl 
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palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl 

gallate, alpha-tocophero!, and the like; and (3) metal chelating agents, such as citric acid 

ethylenediamine tetraacetic acid (EDTA), sorbitol, taiiaric acid, phosphoric acid, and the like. 

[00245] In embodiments, the pharmaceutical composition is provided in a solid form, such as 

a lyophilized powder suitable for reconstitution, a liquid solution, suspension, emulsion, tablet, 

pill, capsule, sustained release formulation，。r powder. 

[00246] In embodiments多 the pham1aceutical composition is supplied in liquid form, for 

example守 in a sealed container indicating the quantity and concentration of the active ingredient 

in the pharmaceutical composition. In related embodiments, the liquid form of the 

pharmaceutical composition is supplied in a hennetically sealed container 

[00247j Methods for formulating the pharmaceutical compositions of the present invention are 

conventional and well known in the art (see Remington and Remington's). One of skill in the a口

can readily formulate a pharmaceutical composition having the desired characteristics (e.g., route 

of administration, biosafety多 and release profile). 

阱。248] Methods for preparing the pharmaceutical compositions include the step of bringing 

into association the active ingredient with a pharmaceutically acceptable carrier and多 optionally’

。ne or more accessory ingredients. The pharmaceutical compositions can be prepared by 

uniformly and intimately bringing into association the active ingredient with liquid carriers, or 

finely divided solid carriers、 or both, and then多 if necessary, shaping the product. Additional 

methodology for preparing the pharmaceutical compositions, including the preparation of 

multilayer dosage forms, are described in Ansel 、 s Pharmaceutical Dosage Forms and Drug 

Delivery Systems (9th ed. 多 Lippincot1﹔ Williams ＆札；ilkins）勻 which is hereby incorporated by 

reference. 

阱。249] Pharmaceutical compositions suitable for oral administration can be in the form of 

capsules, cachets多 pills, tablets, lozenges (using a flavored basis多 usually sucrose and acacia or 

tragacanth ), powders勻 granules勻。r as a solution or a suspension in an aqueous or non間aqueous

liquid, or as an oil-in-water or water-in-oil liquid emulsion多。r as an elixir or syrup, or as pastilles 

(using an inert base, such as gelatin and glycerin，，。r sucrose and acacia) and/or as mouth washes 

and the li峙， each containing a predetermined amount of a compound(s) described herein勻 a

derivative thereof: or a pharmaceutically acceptable salt or prodrug thereof as the active 

ingredient( s)‘ The active ingredient can also be administered as a bolus可 elec﹔tu缸子r, or paste. 
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[00250] In solid dosage fonns for oral administration (e.皂‘ capsules, tablets, pills, dragees, 

powders, granules and the like), the active ingredient is mixed with one or more 

pharmaceutically acceptable carriers, excipient丸。r diluents, such as sodium citrate or dicalcium 

phosphate、 and/or any of the following: (1) fillers or extenders, such as starches, lactose勻 sucrose勻

glucose, mannitol, and/or silicic acid;(2) binder民 such as, for example, carboxymethylcellulose, 

alginates, gelatin, p。lyvinyl pyrrolidone, sucrose and/or acacia;(3) humectants, such as glycerol; 

( 4) disintegrating agents, such as agar-agar, calcium carbonate多 potato or tapioca starch, alginic 

acid, certain silicates守 and sodium carbonate; (5) solution retarding agents, such as par討古代（6)

absorption accelerators, such as quaterna月＇ ammonium compounds; (7) wetting agents多 such as, 

for example守 ace1﹔yl alco}iol and glycero﹞ 1τnonostearate﹔（8) absorben1﹔S雪 such as kaolin and 

bentt一J

pol yet}1}rlene glycols步 sodium lauryl sulfate, and mixtures thereof; and (10) col01ing agents. In 

the case of capsules勻 tablets勻 and pills, the pharmaceutical compositions can also comprise 

buffering agents. Solid compositions of a similar type can also be prepared using fillers in soft 

and hard-filled gelatin capsules, and excipients such as lactose or milk sugars守 as well as high 

molecular weight polyethylene glycols and the like. 

[00251] A 個blet can be made by compression or molding勻 optionally with one or more 

accessory ingredients. Compressed tablets can be prepared using binders (for example, gel剖in

or hydroxypropylmethyl cellulose), lubricants, inert diluents、 preservatives, disintegrants (for 

example, sodium starch glycolate or cross-linked sodium carboxymethyl cellulose), surface­

actives, and/ or dispersing agents. Molded tablets can be made by molding in a suitable machine 

a mixture of the powdered active ingredient moistened with an inert liquid diluent. 

[00252] The tablets and other solid dosage forms, such as dragees多 capsules, pills多 and

皂ranules, can optionally be scored or prepared \vith coatings and shells, such as enteric coatings 

and other coatings "\vell known in the art. 

[00253] In some embodiments, in order to prolong the effect of an active ingredient守 it is 

desirable to slow the absorption of the compound from subcutaneous or intramuscular injection. 

This can be accomplished by the use of a liquid suspension of crystalline or amorphous material 

having poor water solubility. The rate of absorption of the active ingredient then depends upon 

its rate of dissolution which, in turn多 can depend upon crystal size and crystalline form. 

Alternatively, delayed absorption of a parenterally-administered ac;tive ingredient is 
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accomplished by dissolving or suspending the compound in an oil vehicle. In addition, 

prolonged absorption of the injectable pharmaceutical form can be brought about by the 

inclusion of agents that delay absorption such as aluminum monostearate and gelatin. 

[00254] Controlled release parenteral compositions can be in form of aqueous suspensions、

microspheres, microcapsules, magnetic microspheres, oil solutions, oil suspensions, emulsions’ 
。r the active ingredient can be incorporated in biocompatibie carrier(s), liposomes勻 nanoparticies,

implants or infusion devices. 

[00255] Materials for use in the preparation of microspheres and/or rnicrocapsules include 

biodegradable/bioerodible polymers such as polyglact凹， poly-(isobuty! cyanoacry切te）、 p。！y(2-

hydroxyethyl-L-glutamine) and poly(lactic acid). 

[00256j Biocompatible carriers w}lich can be used when formulating a controlled release 

parenteral formulation include carbohydrates such as dextra凶多 proteins such as albumin、

lipoproteins or antibodies. 

阱。257] Materials for use in implants can be non七iodegradable, e.g., polydimethylsiloxane’ 

。r biodegradable such as, e.告， poly(caprolactone), poly(lactic acid), poly(glycolic acid）。r

poly(ortho esters). 

[00258] In embodiments, the active ingredient(s) are administered by aerosol. This is 

accomplished by preparing an aqueous aerosol, !iposomal preparation, or solid pa叮ides

containing the compound. A nonaqueous (e.g., fluorocarbon propellant) suspension can be used. 

The pharmaceutical composition can also be administered using a sonic nebuiizer, w}lich would 

minimize exposing the agent to shear、 which can result in degradation of the compound. 

[00259] Ordinaril>r, an aqueous aerosol is made by formulating an aqueous solution or 

suspension of the active ingredient(s) together with conventional pharmaceutically-acceptable 

carriers and stabilizers. The carriers and stabilizers vary with the requirements of the particular 

compound多 but typically include nonionic surfactants (Tweens, Piuronic丸。r polyethylene 

glycol), innocuous proteins like serum albumin, sorbitan esters, oleic acid, lecithin, amino acids 

such as glycine, buffers, salts, sugars or sugar alcohols. Aerosols generally are prepared from 

isotonic solutions. 

[00260 j Dosage fi }rms for topical or transdermal administration of an active ingredient(s) 

includes powders, sprays、 ointments、 pastes, creams, lotions多 gels, solutions, patches and 
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inhalants. The active ingredient(s) can be mixed under sterile conditions with a pharmaceutically 

acceptable carrier多 and with any preservatives, buffers, or propellants as appropriate. 

阱。261 l Transdermal patches suitable for use in the present invention are disclosed m 

Transdermal Drug Delivery; Developmental Issues and Research Initiatives (Marcel Dekker Inc., 

1989) and U.S. Pat. Nos. 4, 743,249， ιl夕。6,169, 5,198,223, 4、 816,540，多，422,119多 5,023,084,

which are hereby incorporatei;i by reference. The transdermal patch can also be any transdermal 

patch well known in the a代 including transscrotal patches. Pharmaceutical compositions in such 

transdermal patches can contain one or more absorption enhancers or skin permeation enhancers 

well knmvn in the art (see, e.g., U.S. Pat. Nos. 4,379、454 and 4,973,468多 which are hereby 

incorporated by reference）‘ τransder兩malt﹞lerapeuti （﹔： S）叫erns ﹔for use in the present in~'ention can 

be based on it一J

{002621 Transdermal patches }rnve the added advantage of providing controlled delivery of 

active ingredient(s) to the body. Such dosage forms can be made by diss。lving or dispersing the 

active ingredient(s) in a proper medium. Absorption enhancers can also be used to increase the 

flux of the active ingredient across the skin. The rate of such flux can be controlled by either 

providing a rate controlling membrane or dispersing the active ingredient(s) in a polymer matrix 

or gel. 

[00263] Such pharmaceutical compositions can be in the form of creams, ointments, lotions, 

liniments, gels多 hydrogels, solutions, suspensions, sticks, sprays, pastes, plasters and other kinds 

of transdermal drug delivery systems. The compositions can also include pharmaceutically 

acceptable carriers or excipients such as emulsifying agents, antioxidants、 buffering agents、

preservativ帥， humectants, penetration enhancers勻 chelating agents勻 gel-forming agents，。intment

bases, perfumes多 and skin protective agents. 

阱。264] Examples of emulsif}'ing agents include勻 but are not limited to, naturally occurring 

gums，已g. gum acacia or gum tragacanth多 na恥rally occurring phosphatides, e.g. soybean lecithin 

and sorbitan monooleate derivatives. 

[00265] Examples of antioxidants include多 but are not limited to, butylated hydroxy anisole 

(BHA), ascorbic acid and derivatives thereof; tocopherol and derivatives thereof: and cysteine. 

[00266] Examples of preservatives include多 but are not limited to勻 parabens, such as methyl or 

propyl p-hydroxybenzoate and benzalkonium chloride. 
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阱。267] Examples of humectants include‘ but are not limited 的， glycerin, propylene glycol, 

sorbitol and urea. 

阱。2681 Examples of penetration enhancers include, but are not limited to, propylene glycol, 

DMSO勻 triethanolamine, N,N-dimethylacetamide、 N,N-dimethylformamide, 2-pyrrolidone and 

derivatives thereof~ tetrahydrofmfuryl alcohol, propylene glycol, diethylene glycol monoethyl or 

monomethyl ether with propylene glycol monolaurate or methyl i凱irate, eucalyptol, lecithin, 

TRANSClJTOL, and AZONE. 

[00269] Exarnples of chelating agents include勻 but are not limited to守 sodium EDTA, citric 

acid and phosphoric acid. 

阱。270] Examples of gel forming agents include, but are not limited t。可 Carbopol勻 cellulose

derivatives多 bentonite, alginat肘， gelatin and polyv 

{00271 l In addition to the acti丸1e ingredient(;s), the ointments, pastes, creams, and gels of the 

present in~,ention can con !;ain excipien的， such as animal and vegetable fats, oils, waxes, 

paraffins, starch, tragacanth, cellulose derivatives、 polyethylene glycols, silicones, bentonites, 

silicic acid, talc and zinc oxide’。r mixtures thereof. 

[00272] Powders and sprays can contain excipients such as lactose, talc多 silicic acid, 

aluminum hydroxide, calcium silicates and polyamide powder’。r mixtures of these substances. 

Sprays can additionally contain customa巧Y propellants多 such as chlorofluorohydrocarbons多 and

volatile unsubstituted hydrocarbons, such as butane and propane. 

[00273] Injectable depot forms are made by forming microencapsule matrices of compound(s) 

。f the invention in biodegradable polymers such as polylactide-polyglycolide. Depending on the 

i就io of compound to p。lymer, and the nature of the particular polymer employed多 the rate of 

compound release can be controlled. Examples of other biodegradable polymers include 

poly(orthoesters) and poly(anhydrides）已 Depot iJtjectable formulations are also prepared by 

entrapping the dmg in liposomes or microemulsions which are compatible with body tissue. 

[00274] Subcutaneous implants are well known in the art and are suitable for use in the 

present invention. Subcutaneous implantation methods are preferably non-irritating and 

mechanically resilient. The implants can be of matrix type、 of reservoir type、 or hybrids thereof. 

In matrix type devices, the carrier material can be porous or non-porous多 solid or semi-solid, and 

permeable or impermeable to the active compound or compounds. The canier material can be 

biodegradable or rnay slowly erode after administration. In some instances, the matrix is non-
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degradable l;mt instead relies on the diffusion of the active compound through the matrix for the 

carrier material to degrade. Alternative subcutaneous implant methods utilize reservoir devices 

where the active compound or compounds are surrounded by a rate controlling membrane, e.g., a 

membrane independent of component concentration (possessing zero吋rder kinetics),[)evices 

consisting of a matrix surrounded by a rate controlling membrane also suitable for use. 

[00275j Both reservoir and matrix type devices can contain materials such as 

polydimethylsiloxane, such as SIL1的TIC多。r other silicone rubbers. :Matrix materials can be 

insoluble polypropylene, polyethylene可 polyvinyl chloride守 ethylvinyl acetate, polystyrene and 

pol ymethacrylate、 as well as glycerol esters of the glycerol palmitostearate, glycerol stearate, and 

glycerol behenate type. Materials can be hydrophobic or hydrophilic polymers and optionally 

contain solubilizing agents. 

阱。2761 Subcutaneous implant devices can be slow-release capsules made with any suitable 

polymer, e.g., as described in U.S. Pat. Nos. 去。35,891 and 4之10,644, which are hereby 

incorporated by reference. 

阱。277] In general, at least four different approaches are applicable in order to provide rate 

control over the release and transderma! permeation of a drug compound. These approaches are: 

membrane-moderated systems, adhesive diffusion-controlled systems, matrix dispersion-type 

systems and microreservoir systems. It is appreciated that a controlled release percutaneous 

and/or topical composition can be obtained by’ using a suitable mixture of these approaches. 

[00278j In a membrane-mm;lerated system, the active ingredient is present in a reservoir 

which is totally encapsulated in a shallow compartment molded 企om a dmg-impenneable 

laminate, such as a metal lie plastic laminate多 and a rate-controlling polymeric membrane such as 

a microporous or a non圍porous polymeric membrane多 e.g., ethylene圍vinyl acetate copolymer. 

The active ingredient is released through the rate controlling polymeric membrane. In the drug 

reservoir, the active ingredient can either be dispersed in a solid polymer matrix or suspended in 

an unleachable勻 viscous liquid medium such as silicone fluid. On the ext;emal sur自ce of the 

polymeric membrane, a thin layer of an adhesive polymer is applied to achieve an intimate 

contact of the transdermal system with the skin surface. The adhesive polymer is preferably a 

polymer which is hypoallergenic and compatible with the active dmg substance. 

阱。2791 In an adhesive diffusion-controlled system, a reservoir of the active ingredient is 

formed by directly dispersing the active ingredient in an adhesive polymer and then by可 e.g. 勻
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solvent casting勻 spreading the adhesive containing the active ingredient onto a flat sheet of 

substantially drug-impermeable metallic plastic backing to form a thin dmg reservoir layer. 

阱。2801 A matrix dispersion’,type system is characterized in that a reservoir of the active 

ingredient is formei;l by substantially homogeneously dispersing the active ingredient in a 

hydrophilic or lipophilic polymer mat1ix. The dmg-containing polymer is then molded into disc 

with a substantially well-defined surface area and controlled thickness. The adhesive polymer is 

spread along the circumference to form a strip of adhesive around the disc. 

[00281] A microreservoir system can be considered as a combination of the reservoir and 

matrix dispersion type systems. In this case, the reservoir of the active substance is fom1ed by 

first suspending the drug solids in an aqueous solution of water可oluble polymer and then 

dispersing the drug suspension in a iipophilic polymer to form a multiplicity of unleachable, 

microscopic spheres of dmg reservoirs. 

[00282] Any of the herein-described controlled release勻 extended release, and sustained 

release compositions can be formulated to release the active ingredient in about 30 minutes to 

about 1 week, in about 30 rninutes to about 72 hours守 in about 30 minutes to 24 hours勻 in about 

30 minutes to 12 hours多 in about 30 minutes to 6 hours, in about 30 minutes to 4 hours, and in 

about 3 hours to l 0 hours. In embodiments守 an effective concentration of the active ingredient（吋

is sustained in a subject for 4 hours, 6 hours, 8 hours、 lO hours, l2 hours, 16 hours多 24 hours, 48 

hours, 72 hours步。r more atter administration of the pham1aceutical compositions to the subject. 

Vaccine or imrnunogenic compositions 

[00283] The present invention is directed in some aspects to pharmaceutical compositions 

suitable for the prevention or treatment of cancer. In one embodiment, the composition 

comprises at least an irnmunogenic composition, e.g. 可 a neoplasia vaccine or irnmunogenic 

composition capable of raising a speci日c T-cell response. The neopiasia vaccine or 

immunogenic composition comprises neoantigenic peptides and/or neoantigenic polypeptides 

corr的p。nding to tumor specific neoantigens as describei;i herein. 

阱。284] A suitable neoplasia vaccine or immunogenic composition can preferably contain a 

plurality of tumor specific neoantigenic peptides. In an embodiment、 the vaccine or 

immunogenic composition can include between l and 100 sets of peptides, more preferably 

between l and 50 such peptides可 even rnore preferably bet\veen l 0 and 30 sets peptides勻 even
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more preferably bet\veen 15 and 25 peptides. According to another preferred embodiment, the 

vaccine or immunogenic composition can include at least one peptides, more preferably 2、 3, 4, 

or 5 peptides多 In certain embodiments, the vaccine or immunogenic composition can comprise 5, 

6勻 7勻 8勻 9勻 10, 11, 12、 13, 14, 15, 16, 17, 18, 19, 20勻 21, 22、 23, 24, 25, 26, 27, 28, 29勻。r 30 

different peptides. 

[00285j The optimum amount of each peptide to be included in the ~·accine or immunogenic 

composition and the optimum dosing regimen can be determined by one skilled in the art without 

undue experimentation. For example, the peptide or its variant may be prepared for intra九1enous

(i.v.) injection, sub-cutaneous (s.c.) injection, intradermal (i.d.) injection、 i ntraperi toneal (i. p.) 

injection, intramuscular (i.m.) injection. Preferred methods of peptide injection includes. c勻 i .d, 

i.p., i m多 and i.v. Preferred methods of DNA injection include i.d, i.m., s.c、 i .p. and i.v. For 

example、 doses of between l and 500 mg 50 µg and 1.5 mg、 preferably 10 ~tg to 500 p.g多。f

peptide or DNA may be given and can depend from the respective peptide or DNA. Doses of 

this range were successfully used in previous trials (Brunsvig P F, et al 、 Cancer Immunol 

Irnmunother. 2006; 55( 12): 1553- 1564; M. Staehler穹的 al., ASCO meeting 20。7﹔ Abstract No 

30! 7). Other methods of administration of the vaccine or immunogenic composition are known 

to those skilled in the art. 

[00286] In one embodiment of the present invention the different tumor specific neoantigenic 

peptides and/or polypeptides are selected for use in the neoplasia vaccine or immunogenic 

compositio。 so as to maximize the likelihood of gener就ing an immune attack against the 

neoplasias/tumors in a high proportion of subjects in the population. Without being bound by 

theo月九 it is believed that the inclusion of a diversity of tumor specific neoantigenic peptides can 

generate a broad scale immune attack against a neoplasia/tumor. In one embodiment弓 the

se]ected tumor speci臼C neοan1﹔igenic﹔ peptides; ol>'Pepi;ides are encoded by missense nmtations. 

In a second embodiment多 the selected tumor specific neoantigenic p叩tides/polypeptides are 

encoded by a combination of missense mutations and neoORF mutations. In a third 

embodiment the selected tumor specific neoantigenic peptides/polypeptides are encoded by 

neoORF mutations. 

[00287j In one embodiment in which the selected tumor specific neoantigenic 

peptides/polypeptides are encoded by missense mutatio凶多 the peptides and/or polypeptides are 

chosen based on their capability to associate with the 孔1HC molecules of a high proportion of 
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subjects in the population. Peptides/polypeptides derived from neoORF mutations can also be 

selected on the basis of their capability to associate with the :MHC molecules of the patient 

population. 

[00288] The vaccine or immunogenic composition is capable of raising a specific cytotoxic T-

cells response and/or a specific helper T-cell response. 

[00289j The vaccine or immunogenic composition can further comprise an adjuvant and/or a 

carrier. Examples of useful adjuvants and carriers are given herein herein. The peptides and/or 

polypeptides in the composition can be associated with a carrier such as守 e.g. 勻 a protein or an 

antigen-presenting cell such as e.g. a dendritic cell (DC) capable of presenting the peptide to a 

T四cell.

[00290j A司juvants are any substance whose admixture into the vaccine or immunogenic 

composition increases or othenvise modifies the immune response to the mutant peptide. 

Carriers are scaffold structures勻 for example a polypeptide or a polysaccharide、 to which the 

neoantigenic peptides、 is capable of being associated. Optionally, adjuvants are conjugated 

covalently or non-covalently to the peptides or polypeptides of the invention. 

[00291] The ability of an adjuvant to increase the immune response to an antigen is typically 

manifested bv a si onificant increase in irmnune自1τiediated r 
D 、

symptoms. For example多 an increase in humoral immunity is typically manifested by a 

significant increase in the titer of antibodies raised to the antigen, and an increase in T-cell 

activity is typically manifestei;i in increased cell proliferation, or cellular cytotoxicity, or cytokine 

secretion. An adjuvant may also alter an immune response, for example, by changing a primarily 

Immoral or Th2 response into a primarily cellular、 or Th 1 response. 

[00292] Suitable adjuvants include, but are not limited to !018 ISS, aluminum salts, 

Amplivax, AS 15, BCG, CP-87。可893 可 CpG7909, CyaA可 dSLIM, Gl＼！卜CSF, IC30勻 IC31,

Imiquimod, ImuFact IMP321 、 IS Patch, ISS、 ISCOMATRIX, Juv!mmune多 LipoVac, MF59, 

monophosphoryl lipid A, Mon臨nide IMS 1312可 Montanide ISA 206, Monte nide ISA 50V勻

Montanide ISA-5L OK-432, OM-174勻 OM-197品1IP-EC, ONT AK, PEPTEL. vector system 

PLG microparticles, resiquimod, SRLl 72, Virosomes and other Virus-like particles, 'YF-l 7D, 

VEG+ trap, R848, beta-glucan, Pam3Cys, Aquila's QS21 stimulon (Aquila Biotech.、 1九地rcester,

Mass., USA) which is derived from saponin, mycobacterial extracts and synthetic bacterial cell 

wall rnimics守 and other proprietary adjuvants such as Ri凶手 S Detox. Quil or Superfos. Several 
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immunological adjuvants (e.g., MF59) specific for dendritic cells and their preparation have been 

described previously (Dupuis :M, et al., Cell Immunol. l 998 ：、 186(1): 18-27; Allison A C; Dev 

Biol Stand. 1998; 92:3-11). Also cytokines may be used. Several cytokines have been directly 

linked to influencing dendritic cell migration to lymphoid tissues (e.g. 勻 TNI「‘ pha）勻 accelerating

the maturation of dendritic cells into efficient antigen-presenting cells for T冒lymphocytes (e.g., 

GM-CS！九 IL-1 and IL-4) (U.S. Pat. No. 5,849,589, specifically incorporated herein by 

reference in its entirety) and acting as immunoadjuvants (e. g、 IL-12) (Gabrilovich DI, et al., J 

Imnmnother Emphasis Tumor Irnmunol. 1996 (6):414-418). 

[00293] Toll like receptors (TLRs) may also be used as adjuvants, and are important members 

of the family of pattern recognition receptors (PRRs) which recognize conserved motifs shared 

by many micro-organisms, termed "pathogen-associated molecular patterns勻，伊Alv佇S).

Recognition of these "danger signals" activates multiple elements of the innate and adaptive 

immune system. TLRs are expressed by cells of the innate and adaptive immune systems such 

as dendritic cells (DCs), macrophages, T and B cells, mast cells多 and granulocytes and are 

localized in different cellular compa付ments, such as the plasma membrane, lysosornes, 

endosomes, and endolysosomes. Different TLR.s recognize distinct PAMPS. For examp峙， TLR.4

is activated by LPS contained in bacterial cell walls守 TLR9 is activated by unmethylated bacterial 

or viral CpG DNA多 and TLR.3 is activated by double stranded RL'lA. TLR ligand binding leads 

to the activation of one or more intracellular signaling pathways, ultimately resulting in the 

production of many key molecules associated with inflammation and immunity (particularly the 

transcription factor NF-KB and the Type-I interferons). TLR mediated DC activation leads to 

enhanced DC activation、 phagocytosis, upregulation of activation and co叫imulation markers 

such as CD80, CD83, and CD86, expression of CCR7 allowing migration of DC to draining 

lymph nodes and facilitating antigen presentation to T cells, as well as increased secretion of 

cytokines such as type I inte1ferons多 IL-12, and IL-6. Ail of these downstream events are critical 

for the induction of an adaptive immune response. 

[00294] Among the most promising cancer vaccine or immunogenic composition adjuvants 

currently in clinical development are the TLR.9 agonist CpG and the synthetic double-stranded 

RNA (dsRNA) TLR3 ligand poly-ICLC. In preclinical studies poly-ICLC appears to be the most 

potent TLR adjuvant when compared to LPS and CpG due to its induction of pro-inflammatory 

cytokines and lack of stimulation of IL-10, as well as maintenance of high levels of co自
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stimulatory molecules in DCsl. Furthermore勻 poly-ICLC was recently directly compared to CpG 

in non-human primates (rhesus macaques) as adjuvant for a protein ~·accine or immunogenic 

composition consisting of human papillomavirus (HPV)l6 capsomers (Stahl-Hennig C, 

Eisenblatter M, Jasny E, et al. Synthetic double-stranded RNAs are adjuvants for the induction of 

T helper 1 and humoral immune responses to human papillomavirus in rhesus macaques. PLoS 

pathogens. Apr 20。9﹔ 5(4)).

[00295] CpG immuno stimulatory oligonucleotides have also been reported to enhance the 

effects of adjuvants in a vaccine or immunogenic composition se此ing. Without being bound by 

theOI)九 CpG oligonucleotides act by activating the innate 徊。n- adaptive) immune 勾引em via 

Toll-like receptors (TLR), mainly TLR9. CpG triggered TLR9 activation enhances antigen間

specific Immoral and cellular responses to a wide variety of antigens, including peptide or 

protein antigens, live or killed viruses, dendritic cell vaccines, autologous cellular vaccines and 

polysaccharide conjugates in both prophylactic and therapeutic vaccines. More importantly、 it

enhances dendritic cell maturation and differentiation resultinu in enhanced activation of Thl b 

cells and strong cytotoxic T- lymphocyte (CTL) generation可 even in the absence of CD4 T-cell 

help. The Thl bias induced by TLR9 stimulation is maintained even in the presence of vaccine 

a吐juvants such as alum or incomplete Freund’s adjuvant (IFA) that normally prornote a Th2 bias. 

CpG oligonucleotides show even greater adjuvant activity when formulated or co-administered 

with other adjuvants or in formulations such as microparticles, nano particles, lipid emulsions or 

similar formulations, which are especially necessary for inducing a strong response when the 

antigen is relatively weak. They also accelerate the immune response and enabled the antigen 

doses to be reduced by approximately two orders of magnitude, with comparable antibody 

responses to the foll-dose vaccine "\vithout CpG in some experiments (Arthur l'VL Krieg, Nature 

Reviews可 Drug Discovery可 5, Jun. 2006可 471-484). U.S. Pat No. 6,406,705 Bl describes the 

combined use of CpG oiigonucleotides多 non-nucleic acid adjuvants and an antigen to induce an 

antigen四 specific immune response. A comrnercially available CpG TLR9 antagonist is dSU孔f

(double Stem Loop Immunomodulator) by Moiogen (Berlin勻 GERMANY), which is a preferred 

component of the pharmaceutical composition of the present invention. Other TLR binding 

molecules such as RNA binding TU之 7, TLR 8 and/or TLR 9 may also be used. 

阱。2961 Other examples of useful adjuvants include、 but are not limited to多 chemically

modified CpGs (e.g. CpR, Idem), Poly(I:C)(e.gιpolyi:CI2U), non-CpG bacterial DNA or RNA 
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as well as immunoactive small molecules and antibodies such as cyclophospharnide可 sunitinib,

bevacizumat入 celebrex多 NCX-4016多 sildena缸， tadalafil多 vardena剖， sora益的b XL-999 CP-

547632, pazopan悔， ZD217 l, AZD217 l, ipilimumab, tremelimumab、 and SC58 l 75, which m月y

act therapeutically and/or as an adjuvant. The amounts and concentrations of a你wants and 

additives useful in the context of the present invention can readily be determined by the skilled 

artisan without undue experimentation. Additional adjuvants include colony- stimulating factors, 

such as Granulocyte Macrophage Colony Stimulating Factor (GM-CSF, sargramostim). 

[00297] Poly-ICLC is a synthetically prepared double-stranded RNA consisting of poly I and 

polyC strands of average length of about 5000 nucleotides, which has been stabilized to thermal 

denaturation and hydrolysis by serum nucleases by the addition of polylysine and 

carboxymethylcellulose. The compound activates TLR3 and the RNA helicase-domain of 

MDA5, both members of the PAJ\/[P family、 leading to DC and natural killer (NK) cell activation 

and production of a "natural mix呵。f type I interferons, cytokines, and chemokines. Further 01丸

poly-ICLC exerts a more direct, broad host-targeted anti」nfectious and possibly antitumor effect 

mediated by the two IFN-inducible nuclear enzyme systems, the 2'5'-0AS and the Pl/eIF2a 

kinase, also known as the PKR (4-6）多 as '\vell as RIG圍I helicase and MDA5. 

[00298] In rodents and non-human primates守 poly-ICLC was shown to enhance T cell 

responses to viral antigens, cross-priming, and the induction of tumor且多 virus置， and autoantigen圍

specific CD8十 T-cells. In a recent study in non-human primates, poly-ICLC was found to be 

essential for the generation of antibody responses and T-celi immunity to DC targeted or non­

targeted HIV Gag p24 protein, emphasizing its effectiveness as a vaccine adjuvant. 

[00299] In human subjects, transcriptional analysis of serial whole blood samples revealed 

similar gene expression profiles among the 8 healthy human volunteers receiving one single s.c. 

administration of poly間ICLC and differential expression of up to 212 genes between these 8 

subjects versus 4 subjects receiving placebo. Remarka凶手： comparison of the poly圍ICLC gene 

expression data to previous data from volunteers immunized with the highly effective yellow 

fever vaccine YF17D showed that a large number of transcriptional and signal transduction 

canonical pathw的吭 including those of the innate immune system, were similarly upregulated at 

peak time points. 

[00300] More recently、 an immunologic analysis was reported on patients with ovarian、

fallopian tube, and prirna叮1 peritoneal cancer in second or third complete clinical remission who 

142 



WO 2016/187508 PCT/US2016/033452 

were treated on a phase 1 study of subcutaneous vaccination with synthetic overlapping long 

peptides (OLP）丘。m the cancer testis antigen NY-ESO-l alone or with Montanide」SA-51，。r

with 1.4 mg poly冒ICLC and Montanide. The generation of NY回ESO－卜specific CD4+ and 

CD8{ T-cell and antibody responses were markedly enhanced with the addition of poly-ICLC 

and Montanide compared to OLP alone or OLP and Montanide. 

[00301 j A vaccine or immunogenic composition according to the present invention may 

compnse more than one different adjuvant. Furthermore, the invention encompasses a 

therapeutic composition comprising any adiuvant substance including any of those herein 

discussed. It is also contemplated that the peptide or polypeptide, and the adjuvant can be 

administered separately in any appropriate sequence. 

[00302j A carrier may be present independently of an a吐juvant. The carrier may be 

covalently linked to the antigen. A carrier can also be added to the antigen by inserting DNA 

encoding the carrier in frame with DNA encoding the antigen. The function of a carrier can for 

example be to confer stability, to increase the biological activity, or to increase serum half-life. 

Extension of the half-life can help to reduce the number of applications and to lower doses, thus 

are beneficial for therapeutic but also economic reasons. ;Furthermore, a carrier may aid 

presenting peptides to T-cell s‘ The canier may be any suitable carrier known to the person 

skilled in the art, for example a protein or an antigen presenting cell. A carrier protein could be 

but is not limited to keyhole limpet hemocyanin、 serum proteins such as transferrin, bovine 

serum albumin, human serum albumin, thyroglobulin or ovalbumin, immunoglobuli肘，。r

hormones, such as insulin or palmitic acid. For immunization of humans, the carrier may be a 

physiologically acceptable carrier acceptable to humans and safe. However, tetanus toxoid 

and/or diptheria toxoid are suitable carriers in one embodiment of the invention. Alternatively, 

the carrier may be dextrans for example sepharose. 

[00303] Cytotoxic T-cells (CTLs) recognize an antigen in the form of a peptide bound to an 

MHC molecule rather than the intact foreign antigen itself The MHC molecule itself is located 

at the cell surface of an antigen presenting cell. Thus, an activation of CTLs is only possible if a 

trime1ic complex of peptide antigen, JV1HC molecule, and i\PC is present. Correspondingly、 it

may enhance the immune response if not only the peptide is used for activation of CTLs, but if 

additionally APCs with the respective 孔1HC molecule are added. Therefore, in some 
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embodiments the vaccine or irnmunogenic composition according to the present invention 

additionally contains at least one antigen presenting cell. 

[003041 The antigen-presenting cell (or stimulator cell) typically has an MHC class I or II 

molecule on its surfac巳 and in one embodiment is substantially incapable of itself loading the 

MHC class I or II molecule with the selected antigen. As is described in more detail herein, the 

MHC class I or II molecule may readily be loaded with the selected antigen in vitro. 

[00305] CD8十 cell activity may be augmented through the use of CD4十 cells. The 

identification of CD4 T } cell epitopes for tumor antigens has attracted interest because many 

immune based therapies against cancer may be more effective if both CD8+ and CD4+ T 

lymphocytes are used to target a patient’s tumor. CD4+ cells are capable of enhancing CD8 T 

cell responses. Many studies in animal models have clearly demonstrated better results when 

both CD4+ and CDS+ T cells participate in anti-tumor responses (see e. 告， Nishimur咱a et al. 

(1999) Distinct role of antigen吟pecific T helper type 1 (TH 1) and Th2 cells in tumor eradication 

in vivo. J Ex Med 190:617冒27). Universal CD4十 T cell epitopes have been identified that are 

applicable to developing therapies against different types of cancer (see e.g. 勻 Kobayashi et al. 

(2008) Current Opinion in Immunology 20:221-27). For examp峙， an HLA-DR restricted helper 

peptide from tetanus toxoid was used in melanoma vaccines to activate CD4+ T cells non­

specifically (see e皂， Slingluff et al. (2007) Immunologic and Clinical Outcomes of a 

Randomized Phase II Trial of Two Multi peptide Vaccines for Melanoma in the A句肌rant Setting, 

Clinical Cancer Research 13(21):6386-9月 It is contemplated within the scope of the invention 

that such CD4+ cells may be applicable at three le丸rels that vary in their tumor specificity: 1) a 

broad level in which universal CD4+ epitop的（e.g. 勻 tetanus toxoid) may be used to augment 

CD8+ cells; 2) an intermediate level in which native多 tumor-associated CD4+ epitopes may be 

used to augment CD8+ cells; and 3) a patient specific level in w-hich neoantigen CD4+ epitopes 

may be used to augment CD8+ cells in a patient specific manner. Although cu汀ent algorithms 

for predicting CD4 epitopes are limited in accuracy, it is a reasonable expectation that many long 

peptides containing predicted CD8 neoepitopes will also include CD4 epitopes. CD4 epitop的

are longer than CD8 epitopes and typically are l 0 -12 amino acids in length although some can 

be longer (Kreiter et al, Mutant MHC Class II epitopes drive therapeutic immune responses to 

cancer多 Nature (2015). Thus the neoantigenic epitopes described herein, either in the form of 
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long peptides (>25 amino acids）。r nucleic acids encoding such long peptides, may also boost 

CD4 responses in a tumor and patient-specific manner (level (3) above). 

[003061 CD8+ cell immunity may also be generated with neoantigen loaded dendritic cell 

(DC) vaccine. DCs are potent antigen-presenting cells that initiate T cell immunity and can be 

used as cancer vaccines when loaded with one or more peptides of interest, for example, by 

direct peptide injection. For example, patients that were newly diagnosei;i with metastatic 

melanoma ＇九1ere shmvn to be immunized against 3 HLA-A *020 i 圍restricted gp 100 melanoma 

antigen闇－derive＜﹔i peptides '~'ith autologous peptide pulsed CD40i;,/. 

via an IL-l2p70-producing patient DC vaccine (see e.g., Carreno et al (2013) L圍 12p70-producing

patient DC vaccine elicits Tel-polarized immunity, Journal of Clinical Investigation, 

123(8):3383-94 and Aii et al. (2009) In situ regulation of DC subsets and T cells mediates tumor 

regression in mice, Cancer Immunotherapy, 1(8）：卜 10）也 It is contemplated within the scope of 

the invention that neoantigen loaded DCs may be prepared using the synthetic TLR 3 agoni st 

Polyinosinic-Polycytidylic Acid-poly-L-lysine Carboxymethylcellulose (Poly-ICLC) to stimulate 

the DCsιPoly-ICLC is a potent individual maturation stinmlus for hmnan DCs as assessed by an 

upregulation of CD83 and CD86步 induction of inter!eukin-12 (IL-12）多 tumor necrosis factor 

(TNF）可 interferon gamma－可induced protein 10 (IP-10), interleukin 1 (IL-1 ）可 and type I interferons 

(IFN), and minimal interleukin 10 (IL-10) production. DCs may be differentiated from 企ozen 

peripheral blood mononuclear cells (PBMCs) obtained by’ leukapheresis多 while PBMCs may be 

isolated by Fi coll gradient centrifugation and t于ozen in aliquots. 

[003071 Illustratively、 the following 7 day activation protocol may be used. Day 1 PBMCs 

are thawed and plated onto tissue culture flasks to select for monocytes which adhere to the 

plastic surface after 1-2 hr incubation at 3 7°C in the tissue culture incubator. After incubation, 

the lymphocytes are washed off and the adherent monocy吃es are cultured for 5 days in the 

presence of interleukin-4 (IL-4) and granulocyte macrophage-colony stimulating factor (GM­

CSF) to differentiate to immature DCs. On Day 6可 immature DCs are pulsed \vith the keyhole 

limpet hemocyanin (KLH) protein which serves as a control for the quality of the vaccine and 

may boost the immunogenicity of the vaccine. The DCs are stimulated to mature, loaded with 

peptide antigens, and incubated overnight. On Day 7, the cells are washed, and frozen in 1 ml 

aliquots containing 4-20 x 10(6) cells using a controlled-rate freezer. Lot release testing for the 

batches of DCs may be performed to meet rninimum specifications before the DCs are ir~ected 
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into patients (see e. 岳， Sabado et al (2013) Preparation of tumor antigen-loaded mature dendritic 

cells for immunotherapy多 J. Vis Exp. Aug 1;(78). doi: 10.3791/50085). 

[003081 A DC vaccine may be incorporated into a scaffold system to facilitate delivery to a 

patient. Therapeutic treatment of a patients neoplasia with a DC vaccine may utilize a 

biomaterial system that releases factors that recruit host dendritic cells into the device, 

differentiates the resident immature DCs by locally presenting adjuvants (e.g., danger signals) 

while releasing antigen, and promotes the release of activated多 antigen loaded DCs to the lymph 

nodes (or desired site of action) where the DCs may interact with T cells to generate a potent 

cytotoxic T lymphocyte response to the cancer neoantigens. Implantable biomaterials may be 

used to generate a potent cytotoxic T lymphocyte response against a neoplasia in a patient 

specific manner. The biomaterial-resident dendritic cells may then be activated by exposing 

them to danger signals mimicking infection, in concert with release of antigen from the 

biomaterial. The activated dendritic cells then migrate from the biomateria!s to lymph nodes to 

induce a cytotoxic T effector response. This approach has previously been demonstrated to lead 

to regression of established rnelanoma in preclinical studies using a lysate prepared from tumor 

biopsies (see e.g., Ali et al. (2209) In situ ref,:rulation of DC subsets and T cells mediates tumor 

regression in mice, Cancer Immunothernpy l (8): 1-1 O; Ali et al. (2009) Infection-mimicking 

materials to program dendritic cells in situ. Nat l\fater 8: l 51-8）、 and such a vaccine is currently 

being tested in a Phase I clinical trial recently initiated at the Dana占arber Cancer Institute. This 

approach has also been shown to lead to regression of glioblastoma.、 as well as the induction of a 

potent memo巧， response to prevent relapse, using the C6 rat glioma model.24 in the current 

proposal. The ability of such an implantable, biomatrix vaccine delivery scaffold to ampli有1 and 

sustain tumor specific dendritic cell activation may lead to more robust anti-tumor 

immunosensitization than can be achieved by traditional subcutaneous or intra四nodal vaccine 

administrations. 

[00309] The present invention may include any method for loading a neoantigenic peptide 

onto a dendritic cell. One such method applicable to the present invention is a microfluidic 

intracellular delivery system. Such systems cause temporary membrane disruption by rapid 

mechanical deformatil一J

delivery of、 bi ＜﹜molecules (S}iarei et al 步 2015, PLOS ONE). 
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[00310] Preferably, the antigen presenting cells are dendritic cells. Suitably, the dendritic 

cells are autologous dendritic cells that are pulsed with the neoantigenic peptide. The peptide 

may be any suitable peptide that gives rise to an appropriate T-cell response. T-cell therapy 

using autologous dendr划c cells pulsed with peptides from a tumor associated antigen is 

disclosed in Murphy et al. (1996) The Prostate 29, 371-380 and Tjua et al. (1997) The Prostate 

32, 272-278. In certain embodiments the dendritic cells are targeted using CD 141 勻﹝）EC205, or 

XCRl markers. CD 141十XCR1 + DC' s were identified as a subset that may be better suited to the 

induction of anti-tumor responses (Bachem et al, J. Exp. Med. 207, 1273 自 1281 (2010); Crozat et 

al., J. Exp. Med. 207, 1283 自 1292 (2010); and Gal!ois & Bhardwaj, Nature :Med. 16步 854-856

(2010)). 

[00311 j Thus勻 in one embodiment of the present invention the vaccine or immunogenic 

composition containing at least one antigen presenting cell is pulsed or loaded with one or more 

peptides of the present invention. Alternatively, peripheral blood mononuclear cells (PBMCs) 

isolated from a patient may be loaded with peptides ex vivo and injected back into the patient. 

As an altem的ive the antigen presenting cell comprises an expression construct encoding a 

peptide of the present invention. The polynucleotide may be any suitable polynucleotide and it is 

prefoITed that it is capable of transducing the dendritic cell 勻 thus resulting in the presentation of a 

peptide and induction of immunity. 

阱。312] The inventive pham1aceutical composition may be compiled so that the selection, 

number and/or amount of peptides present in the composition covers a high proportion of 

subjects in the population. The selection may be dependent on the specific type of cancer多 the

status of the disease, earlier treatment regimens、 and, of course、 the HLA-haplotypes present in 

the patient population. 

阱。313] Pharmaceutical compositions comprising the peptide of the invention may be 

administered to an individual already suffering from cancer. In therapeutic applications, 

cornpositions are administered to a patient in an arnount sufficient to elicit an effective CTL 

response to the tumor antigen and to cure or at least partially arrest symptoms and/or 

complications. An amount adequate to accomplish this is defined as “therapeutically effective 

dose." Amounts effective for this use can depend on, e. g ’, the peptide comp1;}sition, the manner 

of administration, the stage and severity of the disease being treated, the weight and general state 

of health of the patie肘， and the judgment of the prescribing physician, but generally range for the 
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initial immunization (that; is for therapeutic or prophylactic administration）品。m about 1. 0 ~tg to 

about 狗，000 µg of peptide for a 70 kg patient、 followed by boosting dosages or from about 1.0 

~tg to about 10,000 µg of peptide pursuant to a boosting regimen over weeks to months 

depending upon the patient’s response and condition and possibly by measuring specific CTL 

activity in the patient's blood. It should be kept in mind that the peptide and compositions of the 

present invention may generally be employei;i in serious disease states’ that 芯， life-tlu取atening or 

potentially life threatening situations, especially when the cancer has metastasized. For 

therapeutic use, administration should begin as soon as possible after the detection or surgical 

removal of tumors. This is followed by boosting doses until at ieast symptoms are substantially 

abated and for a period thereafter. 

[00314j The pharmaceutical compositions (e.g., vaccine compositions) for therapeutic 

treatment are intended for parenteral, topical, nasal、 oral or local administration. Preferably, the 

pharmaceutical compositions are administered parenteral旬， eg., intravenously九 subcu間neously九

intradermally, or intramuscularly. The compositions may be administered at the site of surgical 

excision to induce a local immune response to the tumor. The invention provides cornpositions 

for parenteral administration which comprise a solution of the peptides and vaccine or 

immunogenic compositions are dissolved or suspended in an acceptable carrier, preferably an 

aqueous carrier. A variety of aqueous carriers may be used, e.g., water多 buffered water多 o.9~o

saline、 0.3% glycine、 hyaluronic acid and the like. These compositions may be sterilized b>' 

Cl一J

aqueous solutions may be pac』豆aged for use as is, or lyophilized, the lyophilized preparation 

being combined with a sterile solution prior to administration. The compositions may contain 

pharmaceutically acceptable auxiliary substances as required to approximate physiological 

conditions, such as pH adjustin皂 and buffering agents可 tonicity adiusting agents, wetting agents 

and the like, for example多 sodium acetate, sodium lactate, sodium chloride, potassium chloride, 

calciurn chloride, sorbitan monolaurate, triethanolamine oleate, etc. 

[00315] A liposome suspension containing a peptide may be administered intravenousl>\

locally九 topical句， etc. in a dose which varies according to多 inter alia多 the manner of 

ai;lministration, the peptide being delivered, and the stage of the disease being treated. For 

targeting to the immune cells多 a ligand, such 帥、 e .g., antibodies or fragments thereof specific for 
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cell surface determinants of the desired immune system cells可 can be incorporated into the 

!iposome. 

[003161 For solid compositions, conventional or nanopartide nontoxic solid carriers may be 

used which include，丘吉r example, pharmaceutical grades of mannitol’ lactose, starch, magnesium 

stearate, sodium saccharin, talcum, cellulose, glucose, sucrose多 magnesium carbonate、 and the 

like. For oral administration, a pharmaceutically acceptable nontoxic composition is formed by 

incorporating any of the normally employed excipients, such as those carriers previously listed, 

and generally 10-95%) of active ingredient勻 that is, one or more peptides of the invention, and 

more preferably at a concentration of 25%;-75~~. 

阱。317] For aerosol administration, the immunogenic peptides are prefer前）］y supplied rn 

finely divided form along with a surfactant and propellant. Typical percentages of peptides are 

0.01 %-20% by weight、 preferably 1%-10%. The surfactant can, of course, be nontoxic, and 

preferably soluble in the propellant. i主epresentative of such agents are the esters or partial esters 

of fatty acids containing from 6 to 22 carbon atoms多 such as caproic, octanoic, lauric, palmitic, 

stearic, linoleic, linolen比，。lesteric and oleic acids with an aliphatic polyhydric alcohol or its 

cyclic anhydride. ;Mixed esters、 such as mixed or natural giycer泊的 may be employed. The 

surfactant may constitute 0.1%）四20% by weight of the composition, preferably 0.25-S~o. The 

balance of the composition is ordinarily propellant. A carrier can also be included as desired, as 

with, e.g., lecithin for intranasal delivery. 

[00318] The peptides and polypeptides of the invention can be readily synthesized chemically 

utilizing reagents that are free of contaminating bacte1ial or animal substances (Merrifield RB: 

Solid phase peptide synthesis. I. The synthesis of a tetrapeptide. l Am. Chem 啥 Soc. 85 :2149-54司

1963). 

[00319] The peptides and polypeptides of the invention can also be expressed by a vector, 

e.g., a nucleic acid molecule as herein圍discussed多 e.g., RNA or a DNA plasmid, a viral vector 

such as a poxvirus勻 e.告， orthopox virus, a＼句ox virus, or adenovirus可 AAV or lentiv甘us. This 

approach involves the use of a vector to express nucleotide sequences that encode the peptide of 

the invention. Upon introduction into an acutely or C}1ronically inf、e＜﹔ted host or into a 

noninfected host、 the vector expresses the immum一J

respοnse. 
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阱。320] For therapeutic or immunization purposes, nucleic acids encoding the peptide of the 

invention and optionally one or more of the peptides described herein can also be administered to 

the patient. A number of methods are conveniently used to deliver the nucleic acids to the 

patient. For instance、 the nucleic acid can be delivered directly心的“naked DNA’'. This approach 

is described, for instance, in \Volff et al 寸 Science 247: 1465-1468 (1990) as well as U.S. Patent 

Nos. 5,580,859 and 5,589,466. The nucleic acids can also be administered using ballistic 

delivery as described, for instance、 in U.S. Patent No. 5,204,253. Particles comprised solely of 

DNA can be administered. Alternatively, DNA can be adhered to pa討ides, such as 惡。ld

particles. Generally, a pl的mid for a vaccine or immunological composition can comprise DNA 

encoding an antigen (e.g. 勻 one or more neoantigens) operatively linked to re學1lato叮1 sequences 

which control expression or expression and secretion of the antigen from a host ceil 勻 eg., a 

mammalian cell; for instance, from upstream to downstream多 DNA for a promoter多 such as a 

mammalian virus promoter (e.g., a CMV promoter such as an hCMV or mCMV promoter, e.g., 

an early-intermediate promoter, or an SV40 promoter--see documents cited or inco中orated

herein for useful promoters), DNA for a euka叮1otic leader peptide for secretion (e.g., tissue 

plasminogen activator), DNA for the neoantigen(s）、 and DNA encoding a terminator (e.g., the 3' 

UTR transcriptional terminator from the gene encoding Bovine Growth Honn。ne or bGll 

polyA). A composition can contain more than one plasmid or vector多 whereby each vector 

contains and expresses a different neoantigen. Mention is also made of \Vasmoen U.S. Pat. No. 

5,849,303, and Dale U.S. Pat. No. 5,8 日， 104、 whose text may be useful. DNA or DNA plasmid 

formulations can be formulated with or inside cationic lipids; and 多 as to cationic lipids、 as well as 

a吐juvants, mention is also made of Loosmore {JS. Patent Application 2003/0104008. Also勻

teachings in Audonnet {J. S. Pat. Nos. 6,228,846 and 6, 159亨477 may be relied upon for DNA 

plasmid teachings that can be employed in constructing and using DNA plasmids that contain 

and express in vivo. 

[00321] The nucleic acids can also be delivered complexed to cationic compounds, such as 

cationic lipids. Lipid-mediated gene delivery methods are described, for instance, in 

\¥01996/18372：、科ro 1993/24640; Mannino & Gould-Fogerite , BioTechniques 6(7): 682-691 

(1988); U.S. Patent No. 5,279、 833 ：，消f。 1991/06309：多 and Feigner et al., Proc. Natl. Acad. Sci. 

USA 84: 7413-7414 (1987). 
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阱。322] RNA encoding the peptide of interest 如.g, mRNA) can also be used for delivery 

b凹， eg. 、 Kiken et al 多 201 I ; Su et al , 20ll, see also US 8278036; Hal的i et al. J Clin Oncol 

(2003) 21: 1232-1237; Petsch et al, Nature Biotechnology 2012 Dec 7;30(1月 1210-6).

[00323] Viral vectors as described herein can also be used to deliver the neoantigenic peptides 

of the invention. Vectors can be administered so as to have in vivo expression and response akin 

to doses and/or responses elicited by antigen ai;iministration. 

[00324] A preferred means of administering nucleic acids encoding the peptide of the 

invention uses minigene constructs encoding nmltiple epitopes. To create a DNA sequence 

encoding the selected CTL epitopes (minigene) for expression in human cells, the amino acid 

sequences of the epitopes are reverse translated. A human codon usage table is used to guide the 

codon choice for each amino acid. I }iese epitope-encoding DNA sequences are directly 

adjoined, creating a continuous polypeptide sequence. To optimize expression and/or 

immunogenici勾心 additional elements can be incorporated into the minigene design Examples of 

amino acid sequence that could be reverse translated and included in the minigene sequence 

include: helper T lymphocyte守 epitopes, a leader (signal) sequence, and an endoplasmic 

reticulum retention signal. In addition, MHC presentation of CTL epitopes may be impr仇＇ed by 

including synthetic (e.g. poly-alanine）。r naturally- occurring flanking sequences adjacent to the 

CTL epitopes. 

阱。325] The minigene sequence is converted to DNA by assembling oligonucleotides that 

encode the plus and minus strands of the mini gene. Overlapping oligonucleotides (30-100 bases 

long) are synthesized, phosphorylated, purified and annealed under appropriate conditions using 

well known techniques. The ends of the oligonucleotides are joined using T4 DNA ligase. This 

synthetic minigene, encoding the CTL epitope polypeptide, can then cloned into a desired 

expression vector. 

[00326] Standard regulatory sequences well known to those of skill in the art are included in 

the vector to ensure expression in the target cells. Several vector elements are required: a 

promoter with a down-stream cloning site for minigene insertion; a polyadenylation signal for 

efficient transcription termination; an E. coli origin of replication; and an E. coli selectable 

marker (e.g. arnpicillin or kanam>'Cin resistance). Numerous promoters can be used for this 

purp。間， G皂、 the human cytomegalovirus (hCMV) promoter. See, U.S. Patent Nos. 5,580,859 

and 5,589,466 for other suitable promoter sequences. 
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[00327] Additional vector modifications rnay be desired to optimize rninigene expression and 

immunogenicity. In some cases, intrans are required for e叮icient gene expression多 and one or 

more synthetic or naturally-occurring intrans could be incorporated into the transcribed region of 

the minigene. The inclusion of mRNA stabilization sequences can also be considered for 

increasing minigene expression. It has recently been proposed that immuno stimulatory 

sequences (ISSs or CpGs) play a role in the immunogenicity of DNA可 vaccines. These 

sequences could be included in the vector多 outside the minigene coding sequence, if found to 

enhance immunogenicity. 

[00328] In some embodiments, a bicistronic expression vector多 to allow production of the 

rninigene四encoded epitopes and a second protein included to enhance or decrease 

immunogenicity can be used. Examples of proteins or polypeptides that could beneficially 

enhance the immune response if co-expressed include cytokines (e.g.，立2、 IL口， GM-CSF）多

cytokine-inducing molecules (e.g. Le IF）。r costimulatory molecules. Helper (HTL) epitopes 

could be joined to intracellular 臨rgeting signals and expressed separately from the CTL epitopes. 

This would allow direction of the HTL epitopes to a cell cornpartrnent different than the CTL 

epitopes. If required, this could facilitate more efficient ent叮F of HTL epitopes into the l'v1HC 

class II pathway, thereby irnproving CTL induction. In contrast to CTL induction, specifically 

decreasing the immune response by co-expression of immunosuppressive molecules (e.g. TGF­

戶） may be beneficial in certain diseases. 

[00329] Once an expression vector is selected, the minigene is cloned into the polylinker 

region downstream of the promoter. This plasmid is transformed into an appropriate E. coli 

strain多 and DNA is prepared using standard techniques. The orientation and DNA sequence of 

the minigene, as well as all other elements included in the vector, are confirmed using restriction 

mapping and DNA sequence analysis. B以﹔terial cells harboring the correct plasmid can be 

stored as a master cell bank and a \vorking cell bank. 

[00330] Purified plasmid DNA can be prepared for injection using a variety of formulations. 

The simplest of these is reconstitution of lyophilized DNA in sterile phosphate-buffer saline 

(PBS). A variety of methods have been described, and new techniques may become available. 

As noted herein勻 nucleic acids are conveniently formulated Vv划1 ca ti oni c lipids. In addition, 

glycolipids, fusogenic liposomes, peptides and compounds referred to collectively as protective、

interactive, non四condensing (P仔~C) could also be complexed to purified plasmid DNA to 
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influence variables such as stability, intramuscular dispersion, or trafficking to specific organs or 

cell types. 

[003311 Target cell sensitization can be used as a functional assay for expression and :NIHC 

class I presentation of minigene仿ncoded CTL epitopes. The plasmid DNA is introduced into a 

mammalian cell line that is suitable as a target for standard CTL chromium release assays. The 

trans先ction method used is dependent on the final formulation. Electroporation can be used for 

"naked勻， DNA, whereas cationic lipids allmv direct in vitro transfection. A plasmid expressing 

green fluoresc;en1; protein (GFP) can be C{J- ansf1<:.c;i;ed to allo\v enrichment of transfected cells 

using fluorescence activated cell sorting (FACS). These cells are then chromium-51 labeled and 

used as target cells for epitope自 specific CTL lines ‘ Cytolysis可 detected by 51 Cr release, 

indicates production of MHC presentation of mini gene-encoded CTL epitopes. 

{003321 In ～·i丸＇O immunοgenicity is a second approach for functional testingοf minigene DNA 

formulafa一J

wit}1 the DNA product. The dose and route of administration are formulation dependent (e.g. 

IM for DNA in PBS, IP for lipid-complexed DNA）已 Twenty咽。ne days after irnmuni zation, 

splenocytes are harvested and restimulated for 1 week in the presence of peptides encoding each 

epitope being tested. These effector cells (CTLs) are assayed for cytolysis of peptide自loaded 守

chromium圍51 labeled target cells using standard techniques. Lysis of target cells sensitized by 

MHC loading of peptides corresponding to minigene-encoded epitopes demonstrates DNA 

vaccine function for in vivo induction of CT Ls. 

[003331 Peptides may be used to elicit CTL ex vivo, as well. The resulting CTL, can be used 

to treat chronic tumors in patients in need thereof that do not respond to other conventional forms 

of therapy’。r does not respond to a peptide vaccine approach of therapy. Ex vivo CTL 

responses to a pa討icular tumor antigen are induced by incubating in tissue culture the patient’s 

CTL precursor cells (CTLp) together "\vi th a source of antigen-presenting cells (AJ>C) and the 

appropriate peptide. After an appropriate incubation time (typically 1-4 weeks）守 in which the 

CTLp are activated and mature and expand into effector CTL the ceils are infused back into the 

patient, where they destroy their specific target cell (i.e., a tumor cell). In order to optimize the 

in vitro conditions for the generation of specific cytotoxic T cells, the culture of stimulator cells 

are maintained in an appropriate serum-free medium. 
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阱。334] Prior to incubation of the stimulator cells with the cells to be activated可 eg ‘ precursor 

CD8+ cells, an amount of antigenic peptide is added to the stimulator cell culture多 of sufficient 

quantity to become loaded onto the human Class I molecules to be expressed on the surface of 

the stimulator cells. In the present invention, a sufficient amount of peptide is an amount that 

allows about 200, and preferably 200 or more, human Class I :NIHC molecules loaded with 

peptide to be expressed on the surface of each stimulator cell. Preferably, the stimulator cells are 

incubated with >2µg/ml peptide. For example多 the stimulator cells are incubates with > 3, 4多 5,

l O守的， or more ~tg/ml peptide. 

[00335] Resting or precursor CD8+ cells are then incubated in culture with the appropri剖e

stimulator cells for a time period sufficient to ac;tivate the CD8 十 cells. Prefer址：lly, the CD8+ 

cells are activated in an antigen- specific manner. The ratio of resting or precursor CD8+ 

(effector) cells to stimulator cells may vary from individual to individual and may further depend 

upon variables such as the amenability of an individual ’s lymphocytes to culturing conditions 

and the nature and severitv of the disease condition or other condition for which the within冒

described treatment modality is used. Preferably勻 he﹜1司ie～＇er勻 the lymp}iocyte ; s1;imu]a1;or cell ratio 

is in the range of at}out 30: 1 to 300: 1. I、﹔ie effector; :timulator culture may be maintained for as 

long a time as is necessary to stimulate a therapeutically useable or effec;tive number of CD8十

cells. 

{00336] The induction of CTL in vitro requires the specific recognition of peptides that are 

bound to allele specific MHC class I molecules on APC. The number of specific Ml-IC/peptide 

complexes per APC is crucial for the stimulation of CTL, particularly in primary immune 

responses. 明；hile small amounts of peptide/MHC complexes per cell are sufficient to render a 

cell susceptible to lysis by CTL, 。r to stimulate a secondary CTL response多 the successful 

activation of a CTL precursor (pCTL) during primary response requires a significantly higher 

number of MHC/peptide complexes. Peptide loading of empty major histocompatability 

corn pl ex molecules on cells allows the induction of prirna叮1 cytotoxic T lymphocyte responses. 

[00337] Since mutant cell lines do not exist fi }r eve門1 human~位－IC allele、 it is advantageous to 

use a technique to remove endogenous rvIHC- associated peptides from the surface of APC, 

followed 的1 loading the resulting empty MHC molecules with the immunogenic peptides of 

interest. The use of non-transformed 徊。n-tumorigenic）多 noninfected cells, and preferabl子＼

autologous cells of patients as APC is desirable for the design of CTL induction protocols 
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directed towards developrnent of ex vivo CTL therapies. This application discloses n問thods for 

stripping the endogenous MHC-associated peptides from the surface of APC followed by the 

loading of desired peptides. 

[00338] A stable MHC class I molecule is a trimeric complex formed of the following 

elements: 1) a peptide usually of 8 - 10 residues, 2) a transmembrane heavy polymorphic protein 

chain which bears the peptide句inding site in its al and a2 domains, and 3) a non-covalently 

associated non-polymorphic light chain, p2microglobuiin. Removing the bound peptides and/or 

dissociating the p2microglobulin from the complex renders the MHC class I molecules 

nonfunctional and unstable, resulting in rapid degradation. All MHC class I molecules isolated 

from PBMCs have endogenous peptides bound to them. Therefore勻 the first step is to remove all 

endogenous peptides bound to MHC class I molecules on the APC without causing their 

degradation before exogenous peptides can be added to them. 

[00339] Two possible ways to free up MHC class I molecules of bound peptides include 

lowering the culture temperature from 37°C to 26°C overnight to destablize p2microglobulin and 

stripping the endogenous peptides from the cell using a rnild acid treatment. The methods 

release previously bound peptides into the extracellular environment allowing new exogenous 

peptides to bind to the empty class I molecules. The cold自temperature incubation method 

enables exogenous peptides to bind efficiently to the MHC complex, but requires an overnight 

incubation at 26°C which may slow the ce日， s metabolic rate. It is also likely that cells not 

actively synthesizing MHC molec1泣的（e.g., resting PBMC) would not produce high amounts of 

empty surface MHC molecules by the cold temperature procedure. 

[00340] Harsh acid stripping involves extraction of the peptides with trifluoroacetic acid, pH 

2, or acid denaturation of the immunoaffi的ty purified class I-peptide complexes. These methods 

are not feasible for CTL induction勻 since it is important to remove the endogenous peptides while 

preserving APC viability and an optimal metabolic state which is critical for antigen 

presentation. Mild acid solutions of pH 3 such as glycine or citrate 間phosphate buffers have been 

used to identify endogenous peptides and to identify tumor associated T celi epitopes. The 

treatment is especially effective，’的 that only the 孔丘IC class I molecules are destabilized (and 

associated peptides released), while other surface antigens remain intact, including MHC class n 
molecules. Most importantly, treatment of cells with the mild acid solutions do not affect the 

cell 多 s viability or metabolic state. The rnild acid treatment is rapid since the stripping of the 
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endogenous peptides occurs in two minutes at 斗。C and the APC is ready to perform its function 

after the appropriate p叩tides are loaded. The technique is utilized herein to make peptide­

specific APCs for the generation of primary antigen- specific CTL. The resulting APC are 

efficient in inducing peptide- specific CD8+ CTL 

阱。341] Activated CD8+ cells may be effectively separated from the stimulator cells using 

one of a variety of known methods. For example, monoclonal antibodies specific for the 

stimulator cells多 for the peptides loaded onto the stimulator cells, or for the CD8+ cells (or a 

segment thereof) may be utilized to bind their appropriate complementary ligand. Antibody­

tagged molecules may then be extracted from the stimulator-effector cell admixture via 

appropriate means, e.g, via well-known immunoprecipitation or irnmunoassay methods. 

[00342j Effective, cytotoxic amounts of the activ叫ed CD8十 ceils can vary between in vitro 

and in vivo uses, as well as with the amount and type of cells that are the ultimate target of these 

killer cells. The amount can also vaηv depending on the condition of the patient and should be 

determined via consideration of all appropriate factors by the practitioner. Preferably, however, 

about l X l 06 to about 1 X 1012可 more preferably about 1 X Hi to about l X 10日， and even rn ore 

preferably, about 1 X 109 to about l X !010 activated CD8+ cells are utilized for adult humans多

cornpared to about 5 X 106 - 5 X 107 cells used in mice. 

[00343] Prefera凶犯 as discussed herein, the activated CD8+ cells are harvested 企om the cell 

culture prior to administration of the CD8+ cells to the indiv划ual being treated. It is important 

to note、 however, that unlike other present and proposed treatment modalities, the present 

method uses a cell culture system that is not tumorigenic. Therefo時， if complete separation of 

stimulator ceils and activated CD8•- cells are not achieved, there is no inherent danger known to 

be associated with the administration of a small number of stimulator cells, whereas 

administration of rnamrnalian tmnor-prornoting cells may be extrernely hazardous. 

[00344] Methods of re-introducing cellular components are known in the art and include 

procedures such as those exemplified in U.S. Patent No. 4,844,893 to Honsitιet al and US. 

Patent No. 4,690,915 to Rosenberg. For example, administration of activated CD8•- cells via 

intravenous infusion is appropriate. 

[00345j The practice of the present invention employ吭 unless otherwise indicated, 

conventional techniques of molecular biology (including recombinant techniques）多 microbi ol ogy、

cell biology, biochemistry and immunology, which are well within the purview of the skilled 
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artisan. Such techniques are explained fully in the literature, such as, "Molecular Cloning: A 

Lab oratorγManual弋 second edition (Sambrook, 1989);“Oligonucleotide Synthesis行（Gait,

1984);,“Animal Cell Culture”（Freshn勾心 1987）；“Methods in Enzymology們“Handbook of 

Experimental Immunology們 （九九f缸， ] 996); 包ιGene Transfer’ Vect(}rs for ]~fammalian Cei ls鬥 (Miller 

and Calos, 1987);"Current Protocols in Fνfolecular Bi﹛）logy付（Ausubel, 1987); 

Polymerase Chain Reaction弋（Mullis步 1994）﹔“Current Prot(}C(}ls in Immunology們（Coligan,

1991). '1、hese techniques are ap;)licabie to the produc 

pol>'Pepi;ides of the invention勻 and 守 as such, may be considered in making and practicing the 

invention. Particularly useful techniques for particular embodiments are discussed in the 

sections that follow. 

Therapeutic ]Vlethods 

[00346] The present invention provides methods of inducing a neopiasiaitumor specific 

immune response in a subject, vaccinating against a neoplasiaitumor、 treating and or alleviating a 

symptorn of cancer in a subject by administering the subject a plurality of neoantigenic peptides 

or composition of the invention. 

[00347] According to the invention 守 the herein自described neoplasia vaccine or immunogenic 

composition may be used for a patient that has been diagnosed as having cancer多 or at risk of 

developing cancer. 

[00348j The claimed combination of the invention is administered in an amount sufficient to 

induce a CTL response. 

Additional Therapies 

阱。349] The tumor specific neoantigen peptides and pharmaceutical compositions described 

herein can also be administered in a combination therapy with another agent、 for example a 

therapeutic agent. In certain embodiment趴 the additional agents can be可 but are not lirnited to勻

chemotherapeutic agents, anti吋ngiogenesis agents and agents that reduce immune-suppression. 

阱。350] The neoplasia vaccine or immunogenic composition can be administered before, 

during’。r after administr剖ion of the additional agent. In embc吋iments勻 the neoplasia vaccine or 

immunogenic composition is administered before the first administration of the additional agent. 

In other embodiments, the neoplasia vaccine or immunogenic cornposition is adrninistered after 

the first administration of the additional therapeutic agent 你.g., l, 2, 3 多 4, 5, 6步 7, 8,9多 10，口，口，
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日， 14 days or more). In embodiments勻 the neoplasia vaccine or immunogenic cornposition is 

administered simultaneously with the 日rst administration of the additional therapeutic agent. 

[00351 l The therapeutic agent is for example多 a chemotherapeutic or biotherapeutic agent多

radiation, or immunotherapy. Any suitable therapeutic treatment for a particular cancer may be 

administered. Examples of chemotherapeutic and biotherapeutic agents include, but are not 

limited to, an angiogenesis inhibitor, such ashydroxy angiostatin Kl-3, DL－α自Diiluoromethyl­

ornithine, endostatin, fumagillin、 genistein, minocycline, staurosporine, and thalidomide; a DNA 

inter cal tor/ cross-link;er, such as Bleomycin, Carboplatin, Carmustine守 Chlorarnbucil勻

Cyclophosphamide, cis-Diamminep!atinum(II) dichloride (Cisplatin), Melphalan, Mitoxantrone, 

and Oxaliplatin; a DNA sy叫hesis inhibitor, such as （：.！~）間Arnethopterin (Methotrexate）守 3-Amino間

1,2、4七enzotriazine 1,4-dioxide, Aminopterin.、 Cytosine p-D-arabinofuranosi(k 5-Fiuoro-5'­

deoxyuridine, 5-Fluorouracil, Ganciclov址， E王ydr﹛）xyurea ，’ and 卸'1itom》＇cin C; a DNA冒RNA

transcri pfa一J

and Idarubicin; an enzyme inhibitor、 such as S(+)-Camptothecin, Curcumin, （寸－Deguelin, 5,6-

Dichlorobenzimidazol e 1-p-D-ribofuranoside, Etoposide守 Formestane, Fostriecin, Hispid凹， 2四

Imino-1-imidazoli-dineacetic acid (Cyclocreatine ), Mevinolin多 Trichostatin A, Tyrphostin AG 

34守 and Tyrphostin AG 879; a gene regulator勻 such as 5 間Aza-2『’．

（可＇.holeca!ci跆rol (Vitamin D3), 4-Hydroxytamoxifen, Melatonin, Mifepristone, Ra!oxifene, all 

trans-Retinal (Vi臨min A aldehyde）、 Retinoic acid all trans (Vitamin A acid ）多 9-cis-Retinoic

Acid, 13-cis-Retinoic acid、 Retinal (Vitamin A), Tamo了dfen, and Trogiitazone; a microtubule 

inhibitor, such as Colchicine, docetaxel多 Dolastatin 15, Nocodazole多 Paclitaxel多 Podophyllotoxin、

Rbizoxin, Vinblastine, Vincristine, Vindesine, and Vinorelbine (Navelbine); and an unclassified 

therapeutic agent, such as 1 下（Ailylamino)-1 下demethoxygeldanamycin多 4-Amino-1,8圍

nap hthalimi de守 Apigenin, Brefeldin A可 Cirnetidine, Dichlorornethylene-diphosphonic acid, 

Leupro!ide (Leuprorelin）多 Luteinizing ﹔Hο1‘1

Sex he﹜nτ1C﹜ne自binding globulin, Thapsigargin勻 and Urinary trypsin inhibitor fragment (Bikunin). 

The therapeutic agent may be aitretamine, amifostine, asparaginase, capecitabine, clad討bine,

cisapride, cytarabine, dacarbazine (DTIC), dactinomycin, dronabinol, epoetin alpha, filgrastim, 

fludarabine, gemcitabine, granisetron, ifosfamide, irinotecan, !ansoprazoie勻！evamisole,

leucovorin, megestrol, mesna, metoclopramide, mitotane, omeprazole步。ndansetron、 pilocarpi帥、

prochloroperazine, or topotecan hydrochloride. The therapeutic agent may be a monoclonal 
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antibody or small molecule such as rituximab (Rituxan®), alemtuzumab (Campath®), 

Bevacizumat}(Avastin@), Cetuximab (Erbitux®), panitumumab (Vectibix@), and trastuzumab 

(Herceptin®), Vemurafenib (Zelboraf®) imatinib mesylate (Gleevec®), erlotinib (Tarceva®), 

gefitinib (lressa®), Vismodegib (ErivedgeTM), 90Y-ibritumomab tiuxetan, 13 lI-tositumomab, 

ado-trastuzumab emtansine, lapatinib (Tykerb®), pertuzumab (P句etaTM), ado-trastuzumab 

emtansine (KadcylaTM), regorafenib (Stivarga®), sunitinib (Sutent®), Denosumab (Xgeva-:J'.-0), 

sorafenib (Nexavar®), pazopanib (Votrient@), axitinib (Inlyta®), dasatinib (Sp巧·eel®), nilotinib 

(Tasigna®), b。sutinib (Bosuli時））守 ofatumumab (Arzerra®), obinutuzumab (GazyvaTM), ibrutinib 

(ImbruvicaTM), idelalisib (Zydelig®), crizotinib (Xalkori®), erlotinib (Tarceva®), afatinib 

dimaleate (Gilotrif®), ceritinib (LDK378/Zykadia）勻 Tositumomab and 13 lI目的situmomab

(Bexxar®}), ibritumomab tiuxetan (Zevalin®), brentuximab vedotin (Adcetris®), bortezomib 

(Velcade®), siltuximab (Sy廿antTM), trametinib (Mekinist®), dabrafenib (Tafinlar®）、

pembrolizumab (Keytmda＠）、 carfilzomib (Kyprolis®﹜）、 Ramucimmab (CyramzaTM）勻

Cabozantinib (Comet1iqTM), vandetanib (Caprelsa@), Optionally多 the therapeutic agent is a 

neoantigen ‘ The therapeutic agent may be a 旬，tokine such as interferons （研ffs), interleukins 

(!Ls), or hematopoietic grmvth factors. The therapeutic agent may be INF－紋， IL-2, Aldesleukin, 

IL-2勻 Erythropoietin可 Granulocyte間macrophage colony-stimulating factor (GM-CSF）。r

granulocyte colony-stimulating factor. The therapeutic agent may be a targeted therapy such as 

toremifene (Fareston®), fulvestrant (Faslodex®）、 anastrozole (Arimidex®), exemestane 

（／丸romasin®), letrozole (Femara®), ziv吋flibercept (Zaltrap®), Alitretinoin (Panretin®), 

temsirolimus (Torisel®), Tretinoin (Vesanoid®), denileukin diftitox (Ontak@), vorinostat 

(Zolinza®), rornidepsin (Istodax®), bexarotene Cl、argretin®﹜），﹜Jralatrexate (Folotyn®), 

lenaliomide (Revlimid@), belinostat (BeleodaqTM), lenaliomide (Revlim崗位~）， poma!idomide 

(Pomalyst®), Cabazitaxel (Jevtana®), enzalutamide (Xtandi®), abiraterone acetate (Zytiga®), 

radium 223 chloride (Xofigo@), or everolimus (Afinitor@). Aditionally多 the therapeutic agen t 

釘my be an epigenetic targeted drug sue}i as HDAC in}iibitors, kinase inhibitc>p· DNA 

methyl1;ransferase inhibitc}rs, histone demethylase inhibitors、 or histone methylation inhibitors. 

The epigenetic dmgs may be Azacitidine (Vidaza), Decitabine (Dacogen), Vorinostat (Zolinza), 

Romidepsin (Istodax）勻 or Ruxo!itinib (Jaka訂）. For prostate cancer treatment勻 a preferred 

chemotherapeutic agent with which anti- CTLA－ιl can be combined is paclitaxel (TAXOL). 
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[00352] In certain embodiment趴 the one or more ad di ti onal agents are one or more anti 間

glucocorticoid-induced tumor necrosis factor family receptor (GIT'J。 agonistic antibodies. GITR 

is a costimulatory molecule for T lymphocytes, modulates innate and adaptive immune system 

and has been found to pa前icipate in a variety of immune responses and inflammatory processes 勻

GITR was 01iginally described by Nocentini et al. after being cloned from dexamethasone圍

treated murine T cell hybridomas (Nocentini et al. Proc Natl Acad Sci USA 94:6216---

6221.1997). Unlike CD28 and CTLA-4、 GITR has a very low basal expression on naive CD4+ 

and CD8 十 T cells (Ronchetti et al. Eur J Immunol 34:613-622. 2004) The o1;:lServat;ion tha t 

GIT stimulation has immunοstimulatory effects in 丸＇itrοand induced autoimmunit}' in ～，i丸＇0

pr01τ1pted the investigation of the antitmnor potency of trigger訂1g this pathway ‘ A review of 

Mm;lulation Of Ctla 4 And Gitr For Cancer Immunotherapy can be found in Cancer 

Immunology and Immunotherapy (Avogadri et al. Current Topics in Microbiology and 

Immunology 344. 2011 ). Other agents that can contribute to relief of immune suppression 

include checkpoint inhibitors targeted at another member of the CD28/CTLA4 Ig superfamily 

such as BTLA, LAG3 守 ICOS, PDU or KIR. (Page et a, Annual Review of Medicine 65:27 

(2014)). In further additional embodiments、 the checkpoint inhibitor is targeted at a member of 

the TNFR superfamily such as CD40, OX40, CD137, GITR可 CD27 or TIM-3. In some cases 

targeting a checkpoint inhibitor is accomplished with an inhibitory antibody or similar molecule. 

In other cases, it is accomplished with an agonist for the target; examples of this class include the 

stimulato門f targets OX40 and GITR. 

[003531 In certain embodiments, the one or more additional agents are synergistic in that they 

increase immunogenicity after treatment. In one embodiment the additional agent allows for 

lmver toxicity and/or lower discomfort due to lower doses of the additional therapeutic agents or 

any cornponents of the combination therapy described herein. In another embodiment the 

additional agent results in longer li自span due to increased effectiveness of the combination 

therapy described herein. Chernotherapeutic treatments that enhance the immunological response 

in a patient have been reviewed (Zitvogel 吼叫，：Immunological aspects of cancer chemotherapy. 

Nat Rev Immunol. 2008 Jan;8(1):5弘73). Aditional句， chemotherapeutic agents can be 

ai;lministered safely with immunotherapy without inhibiting vaccine specific T-cel! responses 

(Perez et al., A new era in anticancer peptide vaccines. Cancer May 2010). In one embodiment 

the additional agent is adrninistered to increase the effica仇， of the theranv described herein. In , < 
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one ernbodirnent the additional agent is a chernotherapy treatment. In one embodiment low doses 

of chemotherapy potentiate delayed-type hypersensitivity (DTH) responses. In one embodiment 

the chemotheray agent targets regulatory T-cells. In one embodiment cyclophosphamide is the 

therapeutic agent. In one embodiment cyclophosphamide is administered prior to vaccination. In 

one embodiment cyclophosphamide is administered as a single dose before vaccination （＼九Talter

et al, Multipeptide immune response to cancer vaccine IMA901 after single-dose 

cyclophosphamide associates with longer patient survival. Nature l'vledicine; 18:8 2012). In 

another embodiment, cydophosphamide is administered according to a metronornic program, 

where a daily dose is administered for one month (Ghiringhelli et al. 、 Metronomic

cyclophospharnide regimen selectively t;lepletes CD4﹛CD25十 re,gulatoryτcells and restores T 

an{i NK effector functil一J

多 6:6ιl l 648）巴亟1 another embodiment taxanes are administered before vaccination to enhance T­

cell and NK-cell functions (Zitvogel et 刻， 2008). In another embodiment a low dose of a 

chemotherapeutic agent is administered with the therapy described herein. In one embodiment 

the chernotherapeutic agent is estramustine ‘ In one embodiment the cancer is hormone resistant 

prostate cancer. A 三50% decrease in serum prostate spec的c antigen (PSA) was seen in 8. 7'% of 

advanced honnone refractory prostate cancer patients by personalized vaccination alone守

whereas such a decrease was seen in 54~~ of patients when the personalized vaccination "\Vas 

combined with a low dose of estramustine (Itoh et 剖， Personalized peptide vaccines: A new 

therapeutic modality for cancer. Cancer Sci 2006; 97: 970 -976). In another embodiment 

glucoc01iicoids are administered with or before the therapy described herein (Zitvogel et al. 、

2008). In another embodiment glucocorticoids are administered after the therapy described 

herein. In another embodiment Gemcitabine is administered before, simultaneously多。r after the 

therapy described herein to enhance the frequency of tumor specific CTL precursors (Zitvogel 吼

叫， 2008). In another embodiment 5-fluorouracil is administered with the therapy described 

herein as synergistic effects were seen with a peptide based vaccine (Zitvogel et 址， 2008). In 

another embodiment an inhibitor of Braf, such as Vemurafenib, is used as an additional agent勻

Braf inhibition has been shown to be associated with an increase in melanoma antigen expression 

and T-cell infiltr就e and a decrease in immunosuppressive cytokines in 仙mors of treated patients 

(Frederick et al. 、 BRAF inhibition is associated with enhanced melanoma antigen expression and 

a more favorable tumor rnicroenvironment in patients with metastatic rnelanoma. Clin Cancer 
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Res. 2013 ：可 19:1225” 1231). In another embodiment an inhibitor of tyrosine kinases is used as an 

additional agent. In one embodiment the tvrosine kinase inhibitor is used before vaccination with 
J 

the therapy described herein. In one embodiment the tyrosine kinase inhibitor is used 

simultaneously with the therapy described herein. In another embodiment the tyrosine kinase 

inhibitor is used to create a more immune permissive environment. In another embodiment the 

tyrosine kinase inhibitor is sunitinib or imatinib mesyiate. lt has previously been shown that 

favorable outcomes could be achieved with sequential administration of continuous daily dosing 

of sunitinib and recombinant vaccine (Farsaci et al., Consequence of dose scheduling of sunitinib 

on host immune response elements and vaccine combination therapy. Int J Cancer; BO: 1948圍

1959) Sunitinib has also been shown to reverse type-1 imnmne suppression using a daily dose of 

50 mg/day (Finke et al. 勻 Sunitinib Reverses Type-1 Immune Suppression and Decreases T­

Regulatory Cells in Renal Cell Carcinoma Patients. Clin Cancer Res 2008 ：、 14(20)). In another 

embodiment targeted therapies are ai;lministered in combination with the therapy described 

herein. Doses of targeted therapies has been described previously (Alvarez, Present and future 

evolution of advanced breast cancer therapy. Breast Cancer Research 201 O守 12(Suppl 2):Sl). In 

another embodiment temozolomide is administered with the therapy described herein. In one 

embodiment temozolomide is administered at 200 mg/day for 5 days every fourth week of a 

combination therapy with the therapy described herein. Results of a similar strategy have been 

shown to have low toxicity (Kyte et al 寸 Telomerase Peptide Vaccination Combined with 

Temozolomide; A Clinical Trial in Stage IV Melanoma Patients. Clin Cancer Res：、 17(13) 2011). 

In another embodiment the therapy is administered with an additional therapeutic agent that 

results in lymphopenia. In one embodiment the ai;lditional agent is temozolomide. An immune 

response can still be induced under these conditions (Sampson et 祉， Greater chemotherapy圍

induced lymphopenia enhances tmnor-specific immune responses that eliminate EGFRvIII －可

expressing tumor cel!s in patients "\vith giioblastoma. Neuro-Oncology 13(3):324---333 多 2011).

[00354] Patients in need thereof may receive a series of priming vaccinations 帆位h a mixture 

of tumor-specific peptides. Additionally九 over a 4 week period the priming may be followed by 

two boosts during a maintenance phase也 All vaccinations are subcutaneously delivered. The 

vaccine or immunogenic composition is evaluated for safety几 tolerabili句： immune response and 

clinical effect in patients and for feasibility of producing vaccine or immunogenic composition 

and successfully initiating vaccination within an appropriate time frame. The first cohort can 
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consist of 5 patients, and after safety is adequately demonstrated可 an additional cohort of 10 

patients may be enrolled. Peripheral blood is extensively monitored for peptide圍specific T-cel! 

responses and patients are followed for up to two years to assess disease recmTence. 

Administering a rnmbination therapy consistent with standard of care 

[00355j In another aspect多 the therapy describei;i herein provides selecting the appropriate 

point to administer a combination therapy in relation to and within the standard of care for the 

cancer being treated for a patient in need thereof The studies described herein show that the 

combination therapy can be effectively administered even "\vithin the standard of care that 

includes surgery守 radiation 守 or chemotherapy ‘ The standards of care for the most common 

cancers can be found on the website of National Cancer Institute 

（＼叭Nw.cancer.gov/cancertopics). The standard of care is the cu汀ent treatment that is accepted by 

medical experts as a proper treatment for a certain type of disease and that is widely used by 

healthcare professionals. Standard or care is also called best practice, standard medical care, and 

standard therapy. Standards of Care for cancer generally include surgery守 lymph node rernoval, 

radiation, chemotherapy, targeted therapies、 antibodies targeting the tumor, and immunotherapy. 

Imnmnotherapy can include checkpoint blockers (CBP), chimeric antigen receptors (CARs), and 

adoptive T-cell therapy. The combination therapy described herein can be incorporated within 

the standard of care. The combination therapy described herein may also be administered where 

the standard of care has charwed due to advances in medicine. 
。

阱。3561 Incorporation of the combination therapy described herein may depend on a treatment 

step in the standard of care that can lead to activation of the immune system. Treatment steps that 

can activate and function synergistical!y with the combination therapy have been described 

herein. The therapy can be advantageously administered sinmltaneously or after a treatment that 

activates the immune system. 

[00357] Incorporation of the combination therapy described herein may depend on a treatment 

step in the standard of care that causes the immune system to be suppressed. Such treatment 

steps may include irradiation, high doses of alkylating agents and/or methotrexate, steroids such 

as glucosteroids, surgery、 such as to remove the lymph nodes, imatinib mes>'1ate, high doses of 

TNF, and taxanes (Zitvogel et al. 、 2008). The combination therapy may be administered before 

such steps or rnay be administered after. 
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阱。358] In one embodiment the combination therapy may be administered after bone marτow 

transplants and peripheral blood stem cell transplantation. Bone marrow transplantation and 

peripheral blood stem cell transplantation are procedures that restore stem cells that were 

destroyed by high {ioses of chemotherapy and/or radiation therapy. After being treated with high­

dose anticancer drugs and/or radiation多 the patient receives harvested stem cells, which travel to 

the bone marrow and begin to produce new blood cells. A "mini-transplant付 uses lower, less 

toxic doses of chemotherapy and/or radiation to pr叩are the patient for transplant. A "tandem 

transplant" involves two sequential courses of high-dose chemotherapy and stem cell transplant. 

In autoiogous transplants, patients receive their own stem cells. In syngeneic transplants, patients 

receive stem cells from their identical twin. In allogeneic transplants, patients receive stem cells 

from their brother、 sister’。r parent. A person who is not related to the patient (an unrelated 

donor) also may be used. In some types of leukemia, the graft曹

. occurs after al]ogeneic B扎n可 and PBSCl吋 is crucial to i;he effectiveness of the treatment. GVT 

occurs when 叭1hite blood cells f全οm the donor (the graft) identify the cancer cells that remain in 

the patient’s body after the chemotherapy and/or radiation therapy (the tumor）的﹔foreign and 

attack them. Immunotherapy with the combination therapy described herein can take advantage 

of this by vaccinating after a transplant ‘ Additionally, the transferred cells may be presented with 

neoantigens of the combination therapy described herein before transplantation. 

阱。359] In one embodiment the combination therapy is administered to a patient in need 

thereof with a cancer that requires surgery. In one embodiment the combination therapy 

described herein is administered to a patient in need thereof in a cancer where the standard of 

care is primarily surgery followed by treatment to remove possible micro-metastases, such as 

breast cancer. Breast cancer is commonly treated by various combinations of surgery多 radiation

therapy守 chemotherapy, and hormone therapy based on the stage and grade of the cancer. 

Adjuvant therapy for breast cancer is any treatment given after prima可 therapy to increase the 

chance of long而m1 surviv討. Neoa吐juvant therapy is treatment given before primary therapy 

A吋uvant therapy for breast cancer is any treatment given after primary therapy to increase the 

chance of long-term disease-free surv廿al. Primary therapy is the main treatment used to reduce 

or eliminate the cancer. Primary therapy for breast cancer usually includes surgery多 a

mastectomy (removal of the breast）。r a lumpectomy (surgery to remove the tumor and a small 

amount of normal tissue around it; a type of breast四conserving surgery). During either type of 
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surgery勻。ne or more nearby lymph nodes are also removed to see if cancer cells }rnve spread to 

the lymphatic system. When a woman has br侃st-conserving surge勾心 primary therapy almost 

always includes radiation therapy. Even in early-stage breast cancer, cells may break away from 

the primaηv tumor and spread to other parts of the body (metastasize) Therefo舟， doctors give 

adjuvant therapy to kill any cancer cells that may have spread, even if they cannot be detected by 

imaging or laboratory tests. 

[00360] In one embodiment the combination therapy is administered consistent with the 

standard of care for Ductal carcinoma in situ (DCIS). The standard of care for this breast cancer 

type is: 

1. Breast-conserving surgeηf and radiation therapy with or \vithout tarnoxi;fen. 

2. Total mastectomy with or without tamoxifen. 

3. Breast-conserving surgery without radiation therapy. 

{{}{}361] 1、he coml亨ina fa一 t﹜1erapy may be administered bef、ore breas !; conserving surgery o r 

total mastectomy to shrink the tumor before surge叮r In another embodiment the combination 

therapy can be administer吋 as an adjuvant therapy to remove any remaining cancer cells. 

In another embodiment patients diagnosed with stage I, II, IHA, and Operable me breast cancer 

are treated with the combination therapy as described herein. The standard of care for this breast 

cancer type is: 

1 也 Local-regional treatment: 

• Breast-conserving therapy (iumpectomy, breast radiation, and surgical staging of the 

axilla). 

.]v1odified radical mastectomy (removal of the entire breast with level l Tl axillary 

dissection) with or \vithout breast reconstruction. 

• Sentinel node biopsy. 

之 Adjuvant radiation therapy postmastectomy in axillary node-positive tumors: 

。 For one to three nodes: unclear role for regional radiation (infra/supracla九1icular nodes可

internal mamma叮1 nodes, axillary nodes勻 and chest wall). 

• For more than four nodes or extranodal invol~·ement: reuional radiation is advised. b 

3. A吐juvant systemic therapy 
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[00362] In one embodiment the combination therapy is administered as a neoadjuvant therapy 

to shrink the tumor. In another embodiment the combination is administered as an adjuvant 

systemic therapy. 

[00363] In another embodiment patients diagnosei;l with inoperable stage lllB or I!IC or 

inflammatory breast cancer are treated with the combination therapy as described herein. The 

standard of care for this breast cancer type is: 

1 ;Multimodality therapy delivered with curative intent is the standard of care for patients 

with clinical stage nm disease. 

2. Initial surgery is generally limited to biopsy to permit the deter inationοf histology, 

estrogen自receptor (ER) and progesterone自receptor (PR) levels, and human epidermal grmNth 

factor receptor 2 (HER2/neu) overexpression. Initial treatment with anthracycline-based 

chemotherapy and/or taxane回based therapy is standard. For patients who respond to neoadjuvant 

chemotherapy、 local therapy may consist of total mastectomy with axillary lymph node 

dissection followed by postoperative radiation therapy to the chest wall and regional lymphatics. 

Breast-conserving therapy can be considered in patients with a good partial or complete response 

to neoadjuvant chemotherapy. Subsequent systemic therapy may consist of further 

chemotherapy. Hormone therapy should be administered to patients whose tumors are ER­

positive or unknown. All patients should be considered candidates for ciinicai trials to evaluate 

the most appropriate fashion in which to administer the various components of multimodality 

regimens. 

[003641 In one embodiment the combination therapy is administered as part of the various 

components of muitimodality regimens. In another embodiment the combination therapy is 

administered before, simultaneously with’。r after the multimodality regimens. In another 

embodiment the combination therapy is administered based on synergism between the 

modalities. In another embodiment the combination therapy is administered after treatment with 

anthracycline自based chemotherapy and/or taxane七ased therapy (Zitvogel et al. 勻 2008)

I可reatment a封ter adminis!;ering i;he comt}ination 1;herapy may negatively aff、ect div 

cells 巴 The combination therapy may also be administered after radiation. 

[00365] In another embodiment the combination therapy described herein is used in the 

treatment in a cancer where the standard of care is primaiily not surge巧Y and is primarily based 

on systemic treatments守 such as Chronic Lymphocytic Leukemia (CLL) 
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[00366] In another embodiment patients diagnosed \Vith stage l, II, HI勻 and IV Chronic 

Lymphocytic Leukemia are treated with the combination therapy as described herein. The 

standard of care for this cancer type is: 

1. Observation in asymptomatic or minimally affected patients 

2. Rituximab 

3. Ofatumomab 

4. Oral alkylating agents with or without corticosteroids 

5. Fludarabine, 2-chl orodeoxyadenosine勻。r pentostatin 

6. Bendamustine 

7. Lenalidomide 

8. Combination chemotherapy. 

combination chemotherapy regimens include the following: 

o Fludarabine plus cyclophosphamide plus rituximab. 

。 Fludarabine plus rituximab as seen in the CLB-9712 and CLB冒9011 trials. 

。 Fludarabine plus cyclophosphamide versus fludarabine plus cyclophosphamide 

plus rituximab. 

。 Pentostatin plus cyclophosphamide plus ri :uxirnab as seen in the MAYO-MCO 183 

tri祉， for example. 

。 Ofatumumab plus fludarabine plus cyclophosphamide. 

。 CVP: cyclophosphamide plus vincristine plus prednisone. 

o CHOP: cyclophosphamide plus doxorubicin plus vincristine plus prednisone. 

。 Fludarabine plus cyclophosphamide versus fludarabine as seen in the E2997 trial 

[NCT00003764] and the LRF-CLL4 tri剖， for example. 

。 Fludar泣的le plus chlorambucil as seen in the CLB-9011 trial, for example. 

9. Involved-field radiation therapy. 

10. Alemtuzumab 

11 Bone marrow and peripheral stem celi transplantations are under clinical evaluation 勻

12. Ibrutinib 

[00367] In one embodiment the combination therapy is administered before、 simultaneously

with or after treatment with Rituximab or Ofatumomab. As these are monoclonal antibodies that 

target B-cells, treatment with the cornbination therapy may be synergistic. In another 
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embodiment the combination therapy is administered after treatment with oral alkylating agents 

with or without corticosteroids多 and :Fludarabine, 2-chlorodeoxyadenosine, or pentostatin、的

these treatments may negatively affect the immune system if administered before. In one 

embodiment bendamustine is administered with the combination therapy in low doses based on 

the results for prostate cancer desc1ibed herein. In one embodiment the combination therapy is 

ai;iministered after treatment with bendamustine. 

[00368] In another embodiment多 therapies targeted to specific recurrent mutations in genes 

that include extracellular domains are used in the treatment of a patient in need thereof suffering 

from cancer. The genes may advantageously be well-expressed genes. Well expressed may be 

expressed in "transcripts per million" (TPM). A TPM greater than 100 is considered well 

expressed. 1克rell expressed genes may be FGFR3, ERBB3, EGFl支， MUC4, PDGFRA勻 MMP12,

TNIEM52、 and PODXL. The therapies may be a ligand capable of binding to an extracellular 

neoantigen epitope. Such ligands are 叭1ell known in the art and may include therapeutic 

antibodies or fragments thereof~ antibody-drug conjugates, engineered T cells、 or aptamers. 

Engineered T cells may be chirneri (;: antigen receptors (CARs). Antibodies may be fully 

humanized, humanized, or chimeric. The antibody fragments may be a nanobody、 Fab, Fab', 

(Fab＇戶， Fv, S(;:Fv, diab。dy, triab。dy, tetr址）。dy勻 Bis-scfv, minibody, Fab2勻。r Fab3 fragment. 

Antibodies may be developed against tumor-specific neoepitopes using known methods in the 

art. 

A.dontive cell transfer (ACT) 

[00369] Aspects of the invention involve the adoptive transfer of immune system cells, such 

as T cells, speci日c for selected antigens, such as tumor associated antigens (see Maus et 泣，

2014, Adoptive Immunotherapy for Cancer or Viruses, Annual Review oflmmunology守 Vol. 32 ; 

18弘225 ﹔ Rosenberg and Resti品， 2015, Adoptive cell transfer as personalized immunotherapy 

for human cancer, Science Vol. 348 no. 6230 pp. 62晶8; Restifo et al., 2015, Adoptive 

immunotherapy for cancer: harnessing the T cell response. Nat. Rev. rmmunoi. 12(4); 269-281 ; 

and Jenson and Riddell, 2014, Design and implementation of adoptive therapy with chimeric 

antigen receptor-modified T cells. Immunol Rev. 257(1 ): 127 144). Various strategies may for 

example be employed to genetically modify T cells by altering the specificity of the T cell 

receptor (TCR) for example by introducing new TCRαand 戶 chains with selected peptide 
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specificity (see U.S. Patent No. 8勻697可 854﹔ PCT Patent Publications：丸i\102003020763,

W02004033685, W02004044004、 W02005l l4215、＼V02006000830、＼V0200803 8002多

vV02008039818, \¥02004074322, \¥0200多 1 13595, \V02006125962、＼V02013166321,

W020日039889, W02014018863, W02014083173; U.S. Patent No. 8、088,379).

阱。370] As an alternative to、 or addition to多 TCR modifications多 chimeric antigen receptors 

(Cl划之s) may be used in order to generate immunoresponsive cells, such as T cells多 specific for 

selected targets, such as malignant cells多 with a wide variety of receptor chimera constmcts 

having been described (see U.S. Patent Nos. 言，843,728 ﹔ 5,851,828; 5,912,170﹔ 6勻。04,811 ; 

6,284,240﹔ 6,392多。 13 ﹔ 6,410,014﹔ 6,753, 162﹔ 8,211 多422; and, PCT Publication \V09215322). 

Alternative CAR constmcts may be characterized as belonging to successive generations. First －可

generation CARs typically consist of a single心hain variable fragment of an antibody specific for 

an antigen, for example comprising a VL linked to a VH of a specific antibody, linked by a 

flexible linker、 for example by a CD8cl hinge domain and a CD8αtransmembrane domain, to the 

transmembrane and intracellular signaling domains of either CD3l;: or FcRy (scFv-CD3l;: or scFv­

F （﹔：R机 see U.S. Patent No. 7,741,465; U.S. Patent No. 5,912,172; US. Patent No. 5,906,936). 

Second-generation CA.Rs incorporate the intracellular domains of one or more costimuiatory 

molecules, such as CD28, OX40 (CD134), or 4-lBB (CD137) \vithin the endodornain (for 

example scFv-CD28/0X4。斗－1BB-CD3位 see l.J.S. Patent Nos. 8弓91 l 弓993 ﹔ 8多916多381; 8,975,071 ; 

9, 101 ，多 84; 9、 102、760﹔ 9, 102,761). Third-gener岫ation CARs include a combinati{)n of 、

costimulatory endodt一J

CD154、 CDS, OX40, 4回 lBB, or CD28 signaling domains (for example scFv-CD28-4-1BB冒CD3l;:

or scFv-CD28-0X40-CD3~； see U.S. Patent No. 8,906,682; U.S. Patent No. g勻399勻645 ：、 US. Pat. 

No. 5,686,281; PCT Publication No. ＼九702014134165 ﹔ PCT Publication No. W02012079000). 

Alternatively, costirnulation may be orchestrated by expressing CARs in antigen自specific T cells, 

chosen so as to be activated and expanded following engagement of their nativeαpTC民， for

example by antigen on professional antigen-presenting cells, with attendant costimulation. In 

addition, additional engineered receptors may be providei;i on the immunoresponsive cells, for 

example to improve targeting of a T-cell attack and/or minimize side effects. 

[00371 j Alternative techniques may be used to transform target immunoresponsive cells、 such

as protoplast tusion, lipofection, transfection or electroporation. A wide variety of vectors may 

be used‘ such as retroviral vectors‘ lentiviral vectors, adenoviral vectors, adeno-associated viral 
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vector plasmids or transposons喝 such as a Sleeping Beauty tr湖isposon (see U.S. Patent Nos. 

6,489,458; 7步 148多203 ﹔ 7,160,682; 7、985, 739; 8,227,432), may be used to introduce C/\Jls多 for

example using 2nd generation antigen回spec社1c CARs signaling through CD3~ and either CD28 

or CD137. Viral vectors may 丘吉r example include vectors based on HIV, SV40勻 EBV, HSV or 

BPV. 

[00372j Cells that are targeted for transformation may 丘吉r example include T cells, Natural 

Killer (NK) cells, cytotoxic T lymphocytes (CTL), re!:,:rulatory T cells, human embη＇onic stem 

cells, tumor-in;filtrating lymphocytes (TIL）。r a pluripotent stern cell from which lymphoid cells 

may be difierentiated. T cells expressing a desired CAR may for example be selected through co圍

culture withγ’，irradiated activating and propagating cells (AaPC), which co-express the cancer 

antigen and co-stimulato門f molecules. The engineered CAR T-cells may be expanded勻 for

example by co-culture on AaPC in presence of soluble factors, such as 且－2 and IL-21. This 

expansio。 may for example be carried out so as to provide memo門 CAR+ T cells (which may 

for example be assayed by non-enzymatic digital array and/or multi回panel flow cytometry). In 

this way, CAR T cells may be provided that have specific cytotoxic activity against antigen間

bearing tumors (optionally in conjunction with production of desired chemokines such as 

interferon-y). CAR T cells of this kind may for example be used in animal models, for example 

to treat tumor xenografts. 

阱。373] Approaches such as the foregoing may be adapted to provide methods of treating 

and/or increasing survival of a subject having a disease多 such as a neoplasia, for example by 

administering an effective amount of an immunoresponsive cell comprising an antigen 

recognizing receptor that binds a selected antigen、 wherein the binding activates the 

immunoreponsive cell 多 thereby treating or preventing the disease (such as a neoplasia, a 

pathogen infection勻 an autoimmune disorder勻。r an allogeneic transplant reaction) 

[00374] In one embodimer哎， the treatment can be administrated into patients undergoing an 

immunosuppressive treatrnent. The cells or population of cells, may be made resistant to at least 

one immum一﹜suppressive agent due to the inactivation of a gene encoding a receptor for such 

immunosuppressive agent. Not being bound by a theory, the immunosuppressive treatment 

should help the selection and expansion of the immunoresponsive or T celis according to the 

invention within the patient. 
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[00375] The administration of the cells or population of cells according to the present 

invention may be carried out in any convenient manner, including by aerosol inhalation, 

i吋 ection, i峙的tion, transfusion, implantation or 凶nsplantation. The cells or population of cells 

may be administered to a patient subcutaneously, intradermal!y、 intratumorally, intranodail>\

intramedullary多 intramuscularly、 by intravenous or intralymphatic injection, or intrape1itoneally. 

In one embodiment勻 the cell compositions of the present invention are preferably administerei;i by 

intravenous ir可 ection.

[00376] The administration of the cells or population of cells can consist of the administration 

of 104- 109 cells per kg body weight, preferably 105 to 106 cells/kg body weight including all 

integer values of cell numbers within those ranges ‘ D。sing in CAR T cell therapies may for 

example involve administration of t于om 106 to l 09 cells/kg勻 with or without a course of 

lymphodepletion多 for example with cyclophosphamide. The cells or population of cells can be 

administrated in one or more doses. In another embodiment the effective amount of cells are 

administrated as a sim~-le dose. In another embodiment the effective amount of cells are 
CJ • ' 

administrated as more than one dose over a period time ‘ Timing of administration is within the 

judgment of managing physician and depends on the clinical condition of the p剖ient. The cells 

or population of cells may be obtained from any source, such as a blood bank or a donor. While 

individual needs vary、 detem1ination of optimal ranges of effective amounts of a given cell type 

for a particular disease or conditions are within the skill of one in the art. An eff、ective amount 

means an amount which provides a therapeutic or prophylactic benefit. The dosage administrated 

will be dependent upon the age, health and weight of the recipient, kind of concurrent treatment、

if any、 frequency of treatment and the nature of the effect desired. 

[00377] In another embodiment, the effective amount of cells or composition comprising 

those cells are adrninistrated parenterally. The administration can be an intravenous 

administration. The administration can be directly done by injection within a tumor. 

[00378] To guard against possible adverse reactions, engineered immunoresponsive cells rnay 

be equipped with a transgenic safety switch.、 in the form of a transgene that renders the cells 

vulnerable to exposure to a specific signal. For example, the herpes simplex viral thymidine 

kinase (TK) gene may be used in this way勻 for example by introduction into ailogeneic T 

lymphocytes used as donor lymphocyte infusions following stem cell transplantation (Greco, et 

al. 勻 Irnproving the safety of cell therapy with the TK-suicide gene. Front Pharmacol. 2015; 6: 
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95). In such cells, administration of a nucleoside prodrug such as gancidovir or acyclovir causes 

cell death. Alternative safety switch constructs include inducible caspase 9多 for example 

triggered by administration of a small-molecule dimerizer that brings together two nonfunctional 

icasp9 molecules to form the active enzyme. A wide variety of alternative approaches to 

implementing cellular proliferation controls have been described (see U.S. Patent Publication 

No. 20130071414; PCT Patent Publication W02011146862; PCT Patent Publication 

W020140l 1987; PCT Patent Publication W02013040371 ; Zhou et al. BLOOD, 2014, 

123/25 ;3895 - 390多﹔ Di Stasi et al., The New England Journal of Medicine 201 l ; 365 ;1673-

1683; Sadelain M, The New England Journal of Medicine 2011 ; 365: 1735-173; Ramos et al., 

Stem Cells 28(6):1107-15 (2010)). 

[00379j In a further refinement of adoptive therapies, genome editing may be used to tailor 

immunoresponsive cells to alternative implementations, for example providing edited CAR T 

cells (see p。irot et al. 、 2015, Multiplex genome edited T-cell manufacturing plat丘xm for "off自

the-shelf~ ＇ adoptive T-cell immunotherapies, Cancer Res 7雪 (18): 3853). Cells may be edited 

using any DNA targeting protein, including, but not limited to a CRISPR system, Zinc Finger 

binding protein多 TALE or TALEN as known in the a此. DNA targeting proteins may be delivered 

to an irnmune cell by any method known in the a吋a In preferred embodiments, cells are edited ex 

vivo and transferred to a subject in need thereof Immunoresponsive cells, CAR T cells or any 

cells used for adoptive cell transfer may be edited. Editing may be performed to eliminate 

potential alloreactive T-ce!l receptors Cl℃則， dismpt the target of a chemotherapeutic age肘，

block an immune checkpoi氓、 activate a T ce日， and/or increase the differentiation and/or 

proliferation of functionally exhausted or dysfunctional CD8十 T-cells (see PCT Patent 

Publications: W02013176915, W02014059173, ＼九702014172606, ＼元102014184744、 and

1元ro2014191128). Editing may result in inactivation of a gene. 

[00380] By inactivating a gene it is intended that the gene of interest is not expressed in a 

functional protein form. In a pa討icular embodiment可 the CRlSPR system specifically catalyzes 

cleavage in one targeted gene thereby inactivating said targeted gene勻 The nucleic acid strand 

breaks caused are commonly repaired through the distinct mechanisms of homologous 

recombination or non品。mologous end joining (NHEJ). However多 NHEJ is an imperfect repair 

process that often results in changes to the DNA sequence at the site of the cleavage. Repair via 

non屯。mol ogous end joining (NHEJ）。ften results in small insertions or deletions (Indel) and can 
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be used for the creation of specific gene knockouts. Cells in wfoch a cleavage induced 

mutagenesis event has occurred can be identified and/or selected by 丸,vell-known methods in the 

art. 

[ 0038 l] T cell receptors CI、CR) are celi surface receptors that participate in the activation of T 

cells in response to the presentation of antigen. The TCR is generally made from two chains， α 

and 戶， which assemble to form a heterodimer and associates with the CD3-transducing subunits 

to fom1 the T cell receptor complex present on the cell surface. Each c1 and p chain of the TCR 

consists of an irnmunoglobulin-like N-terrninal variable (V) and constant (C) region 守 a

hydrophobic transmembrane domain多 and a short cytoplasmic region. As for immunoglobulin 

molecules, the variable region of the αand 13 chains are generated by V(D)J recombination, 

creating a large diversity of antigen specificities within the population of T celis. However, in 

contrast to immunoglobulins that recognize intact antigen、 T cells are activated by processed 

peptide fragments in association with an MHC molecule多 introducing an extra dimension to 

antigen recognition by T cells, known as MHC restriction. Recognition of l\/IHC disparities 

between the donor and recipient through the T cell receptor leads to T cell proliferation and the 

potential development of graft versus host disease (GVHD). The inactivation of TCRαor TCRB 

can result in the elimination of the TCR ;from the surface of T cells preventing recognition of 

alloantigen and thus GVHD. However、 TCR disruption generally results in the elimination of the 

CD3 signaling component and alters the means of further T cell expansion. 

[00382j ！丸llogeneic cells are rapidly rejected by the host immune system. It has been 

demonstrated that, allogeneic leukocytes present in non-irradiated blood products will persist for 

no more than 5 to 6 days (Boni多 Muranski et al. 2008 Blood 1;112(12):4746δ4). Thus、 to

prevent rejection of allogeneic cells, the host's immune system usually has to be suppressed to 

some extent‘ However勻 in the case of adoptive cell transfer the use of immunosuppressive drugs 

also have a detrimental effect on the introduced therapeutic T cells. Therefore, to effectively use 

an adoptive irnmunotherapy approach in these conditions, the introduced cells \vould need to be 

resistant to the irnmunosuppressive treatment. Thus, in a particular embodiment多 the present 

invention further comprises a step of modifying T cells to make them resistant to an 

immunosuppressive agent勻 preferably by inactivating at least one gene encoding a target for an 

immunosuppressive agent. An immunosuppressive agent is an agent that suppresses immune 

function by one of several mechanisms of action. An irnmunosuppressive agent can be可 but is not 
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limited to a calcineurin inhibitor, a tar苔et of rapamycin, an interleukin-2 receptorα回chain

blocker, an inhibitor of inosine monophosphate dehydrogenase, an inhibitor of dihy咄·ofolic acid 

reductase, a corticosteroid or an immunosuppressi＼也 antimetabolite. The present invention 

allows conferring immunosuppressive resistance to T cells for immunotherapy by inactivating 

the target of the immunosuppressive agent in T cells. As non-limiting examples, targets for an 

immunosuppressive agent can be a receptor for an immunosuppressive agent such as: CD52, 

glucocorticoid receptor (GR), a FKBP family gene member and a cyclophilin 臼mily gene 

member. 

[00383];Immune checkpoints are inhibitory pathvvays th剖 slow down or stop immune 

reactions and prevent excessive tissue damage from uncontrolled activity of immune cells. In 

certain embodiments勻 the immune checkp。int targeted is the programmed death-1 (PD-1 or 

CD279) gene (PDCDJ). In other embodiments, the immune checkpoint targeted is cytotoxic T­

lymphocyte吟ssociated antigen (CTLA-4). In additional embodiments, the immune checkpoint 

targeted is another member of the CD28 and CTLA.4 Ig superfamily such as BTLA, LAG3, 

ICOS, PDLl or KIR In urther additional embodiments可 the immune checkpoint targeted is a 

member of the TNFR superfamily such as CD40, OX40多 CD137步 GITJ支， CD27 or TIM-3. 

[00384] Additional irnmune checkpoints include Src homology 2 domain吋ontaining protein 

tyrosine phosphatase 1 (SHP-1) (Watson HA, et 祉， SHP-1: the next checkpoint target for cancer 

immunotherapy? Biochem Soc Trans. 2016 Apr 15;44(2):356品2). SHP-1 is a widely expressed 

inhibitory protein tyrosine phosphatase (PTP). In T-cells, it is a negative regulator of antigen­

dependent activation and proliferation. It is a cytosolic protein, and therefore not amenable to 

antibody-mediated therapies, but its role in activation and proliferation makes it an attractive 

target for genetic manipulation in adoptive transfer strategies, such as chimeric antigen receptor 

(CAR) T cells. Immune checkpoints may also include T cell imnmnoreceptor with Ig and ITIM 

domains (TIGIT/Vstm3/WlJCAl\1/VSIG的 and VISTA (Le Mercier I, et al., (2015) Beyond 

CTLA間4 and PD自 1, the generation Z of negative checkpoint re學1lators ‘ Front. Immunol. 6:418) 

[00385］明；02014172606 relates to the use of MTl and/or MTl in}libitors to increase 

proliferation and/or activity of exhausted CD8+ T-<;ells and to decrease CD8十 T團cell exhaustion 

(e.g.,{iecn 

embodiments, metallothioneins are targeted by’ gene editing in adoptively transferred T cells. 
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阱。386] In certain embodiments, targets of gene editing may be at least one targeted locus 

involved in the expression of an immune checkpoint protein. Such targets may include多 but are 

not limited to CTLA4、 PPP2CA多 PPP2CB、 PTPN6步 PTPN22, PDCDl, ICOS (CD278), PDLl, 

KU支， LAG3 勻 HAVCR2, BTLA、 CD160, TIGIT, CD96, CRTAM, LAIR1, SIGLEC7, SIGLEC9, 

CD244 (2B4), TN'FRSFlOB, TNFRSFlOA, CASP8, CASPlO、 CASP3, CASP6, CASP7, F ADD, 

FAS. TGFBRII. TGFRBRl, S孔!f/\D2. SMAD3, SMAD4, SMADlO, SKI, SKJL, TGIFl, 

ILlOR人， IL! ORB, HrvIOX2多 IL61支， IL6ST, EIF2AK4, CSK多 PAGl, SIT!, FOXP3, PRDJ'vn, 

BATF可 VJSTA, GUCY1A2, GUCY1AJ, GUCY1B2, GUCY1B3,]VITI, MT2守 CD40, OX40守

CDB7, GITR, CD27, SHP-1 or TIM-3. In preferred embodiments多 the gene locus involved in 

the expression of PD-1 or CTLA-4 genes is targeted. In other preferred embodiments, 

combinations of genes are targeted, such as but not limited to PD- l and TIGIT 

[003871 In other embodiments, at least two genes are edited. Pairs of genes ma>y include、 but

are not limited to PD 1 and TCRα、 PDl and TCRB, CTLA-4 and TCRa, CTLA-4 and TCR~， 

LAG3 and TCRa, LAG3 and TCRp, Tim3 and TCRa多 Tim3 and TCRp, BTLA and TCRa勻

BTLA and TCRp, BY55 and TCR弘 BY55 and TCRB, TIGIT and TCR仇 TIGIT and TCRp, 

B7H5 and TCR紋， B7H5 and TCR戶， LAIRl and TCRα、 LAIRl and TCRp, SIGLEClO and 

TCR弘 SIGLEC 10 and TCRp, 2B4 and TCRa守 2B4 and TCRp. 

[00388] Whether prior to or after genetic modification of the T cells, the T cells can be 

activated and expanded generally using methods as describt泣， for example, in U.S. Patents 

6,352,694; 6,534,055; 6,905,680; 5,858,358; 6,887,466; 6,905,681; 7,144,575; 7,232,566; 

7、 175,843 ﹔ 5,883,223; 6,90多多874 ﹔ 6、797,514：、 6,867,041; and 7,572、631. T cells can be expanded 

in vitro or in vivo. 

Selecting the patient population most likely to benefit from the therapy 

[00389] In another aspect, the invention pro丸＇ides selecting for the patients in need thereof 

most likely to benefit from the therapy of the present im叫1tion. Although the compositions and 

methods of the present invention are typically applicable in a high proportion of subjects 

suffering from cancer, the method may still comprise one or more steps of selecting patients 

from the patient population who are likely to benefit. For instance, the method may comprise 

selecting subjects whose tumors contain one or more of the mutations represented in the 

neoantigenic peptides in the composition. In another ernbodiment‘ the method may comprise 
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selecting subjects having at least one HLA allele which binds to one or more neoepitopes 

represented in the neoantigenic peptides in the composition. 

Vaccine or Irnmunogenic Composition Kits and Co-Packaging 

[00390 j In an aspect、 the invention provides kits containing any one or more of the elements 

discussed herein to allow administration of the ther可iy. Elements may be provided individually 

or in combinations, and may be provided in any suitable container, such as a vial, a bottle悔。r a 

tube. In some embodiments, the kit includes instructions in one or more languages, for example 

in more than one lan,guage. In some embodiments, a kit comprises one or more reagents for use 

in a process utilizing one or more of the elements described her討n. I之eagents may be provided in 

any suitable container. For example, a kit may pr 

Reagents may be provided in a form that is usab]e in a pa吋icular process步。r in a form that 

requires addition of one or more other components before use (e.g. in concentrate or lyophilized 

form). A buffer can be any buffer, including but not limited to a sodium carbonate buff!仗， a

sodium bicarbonate buffer, a borate buffer, a Tris buffer, a MOPS buffer多 a HEPES buff er, and 

cornbinations thereof. In some ernbodirnents, the buffer is alkaline. In some embodiments, the 

bu叮er has a pH from about 7 to about l 0. In some embodiments多 the kit comprises one or more 

of the vectors, proteins and/or one or more of the polynucleotides described herein. The kit may 

ai;lvantageously allow the provision of ail elements of the systems of the invention. Kits can 

involve vector(s) and/or particle(s) and/or nanoparticle(s) containing or encoding RNA(s) for 1-

50 。r more neoantigen mutations to be administered to an anim剖， mammal, primate多 rode肘， etc.,

with such a kit including instructions for administering to such a eukar亨＇Ote; and such a kit can 

optionally include any of the anti-cancer agents described herein. The kit may include any of the 

components above (e.g. vector(s) and/or particle(s) and/or nanoparticle(s) containing or encoding 

RNA{s) for l ♂O or more neoantigen nmtations, neoantigen proteins or peptides）的 well as 

instructions for use with any of the methods of the present invention. 

阱。391] In one embodiment the kit contains at least one vial with an immunogenic 

composition or vaccine. In one embodiment the kit contains at ]east one vial with an 

immunogenic composition or vaccine and at least one vial with an anticancer agent. In one 

embodiment kits may comprise ready to use components that are mixed and ready to administer 
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In one aspect a kit contains a ready to use irnmunogenic or vaccine cornposition and a ready to 

use anti-cancer agent. The ready to use immunogenic or vaccine composition may comprise 

separate vials containing different pools of immunogenic compositions. The immunogenic 

compositions may comprise one vial containing a ＼巾叫 vector or DNA plasmid and the other vial 

may comprise immunogenic protein. The ready to use anticancer agent may comprise a cocktail 

of anticancer agents or a single anticancer agent. Separate vials may contain different anti­

cancer agents. In another embodiment a kit may contain a ready to use anti-cancer agent and an 

immunogenic composition or vaccine in a ready to be reconstituted form. The irnmunogenic or 

vaccine composition may be freeze dried or iyophi!ized. The kit may comprise a separate vial 

with a reconstitution buffer that can be added to the lyophilized composition so that it is ready to 

administer. The buffer may advantageously comprise an ac恥rvant or emulsion according to the 

present invention. In another embodiment the kit may comprise a ready to reconstitute anti­

cancer agent and a ready to reconstitute immunogenic composition or vaccine. In this aspect 

both may be lyophilized. In this aspect separate reconstitution buffers for each may be included 

in the kit The buffer may advantageously comprise an adjuvant or emulsion according to the 

present invention. In another embodiment the kit may comprise single vials containing a dose of 

immunogenic composition and anti-cancer agent that are administered together. In another aspect 

multiple vials are included so that one vial is administered according to a treatment timeline. 

One vial may only contain the anti-cancer agent for one dose of treatment、 another may contain 

both the anti-cancer agent and immunogenic composition for another dose of treatrner況， and one 

vial may only contain the immunogenic composition for yet another dose. In a further aspect the 

viais are labeled for their proper administration to a patient in need thereof. The irnmunogen or 

anti-cancer agents of any embodiment may be in a lyophilized form, a dried form or in aqueous 

solution as described herein. The imnmnogen rnay be a live attenuated virus, protein’。r nucleic 

acid as described herein. 

[00392] In one embodiment the anticancer agent is one that enhances the immune systern to 

enhance the effectiveness of the immunogenic composition or vaccine勻 In a preferred 

embodiment the anti冒cancer agent is a checkpoint inhibitor. In another embodiment the kit 

contains multiple viais of immunogenic compositions and anti-cancer agents to be administered 

at different time intervals along a treatment plan. In another embodiment the kit may comprise 

separate vials for an immunogenic composition for use in priming an immune response and 
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another immunogenic cornposition to be used for boosting. In one aspect the pnmmg 

immunogenic composition could be DNA or a viral vector and the boosting immunogenic 

composition may be protein. Either composition may be lyophilized or ready for administering. 

In another embodiment different cocktails of anti-cancer agents containing at least one anti­

cancer agent are included in different vials for administration in a treatment plan. 

{00393j j丸lt﹜1ough the pr’esent im 

should be understοod that various changes多 substitutions and alterations can be made }1erei 

wi1;hout departing ;from the spirit and scope of the invention as defined in the appended clairns. 

1 1 

[00394] The present invention will be further illustrated in the following Examples which are 

given for illustration purposes only and are not intended to limit the invention in any way. 

Examples 

Erαmple 1 

[00395j sPHLl generates irnmunogenic epitopes across a variety of HLA alleles. PDLl 

(CD274) is a trans- membrane protein which interacts with PDl (CD279﹔ PDCDJ） 。n T cells 

and may be involved in multiple forms of natural immune suppression (such as during gestation). 

Expression of PDLlis also utilized by tumor cells as a way to evade host immune response. 

sPDL 1 is an alternate spliced form of the PDL 1 gene. This alternate spliced form is caused by a 

lack of splicing at the end of Exon 4, reading into the 4th intron. The transcript terminates within 

intron 4. The translation product is in frame for 18 amino acids before a stop codon is 

encountered. 

阱。396] The translated product lacks the transmembrane domain typically found in PDLl and 

thus is secreted. It also contains a cysteine within the neoORF translated from the intron and 

appears to dimerize in the media. The secreted fonn appears to block binding between PDL l 

and PD1. 

[00397] Applicants analyzed the predicted binding possibilities for 9 and lOmer peptides 

containing the neoORF region encoded by the intron. The analysis is shmNn for predicted 9mer 

peptides Table l. The values highlighted in yellow are alleles that are present at a frequency 

>5% in the indicated population. ]\1otably, the comrnon HLA allele A0210 in the Caucasian 

population is predicted to have a reasonably tight binding peptide. A similar analy叫 s shows that 

lOmer peptides are also predicted to be potentially immunogenic, including for the A0201 allele 
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(85 nM) Tumor cells expressing the alternate fonn of the PDLl rnessage would be thus rendered 

as targets of the immune system. 

[003981 These peptides could be utilized across multiple patients (either HLA-restricted or 

more broadly if the patient is expected to have some probability to contain a relevant HLA allele) 

as a “ Shared Neoantigen" Note that given the relatively short size of the neoORF region of 

sPDL 1, two or three long overlapping peptides couid be used as a mixture勻 allowing targeting of 

any HLA allele多 even rare alleles多 and reducing the need to prepare a di宜erent product for each 

patient based on their HLA type. 

[00399] This neoORF may aiso contain a CD4 epitope although prediction algorithms for 

CD4 epitopes are not highly accurate. The presence of a CD4 epitope could be assessed in vitro 

with naive T cells or in patient samples. 
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[00400] Androgen Receptor generates imnrnnogenic epitopes acrnss a variety of HLA 

alleles. The androgen receptor was identified as another alternate spliced form of a message that 

results in a neoOl主F which may be specifically expressed in tumor cells 勻 Alternate splicing 

results in at least two isoforms that bring in cryptic exons that are.neoORFs. 

[00401] Of these alternate transcripts, AR-Vl and AR-V7 were consistently seen in hormone 

resistant prostate cancer samples. 

[00402] The immunogenic potential of these neoORFs was unknown and thus Applicants 

conducted predicted binding analysis across a number of common HLA alleles. These are shown 

for HLA A alleles (Table 2). 
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Table 2 

[004031 Again, as for sPDLl, a number of peptides are predicted to be immunogenic binders 

and these can be applied across a large subset of patients. These immunogenic peptides can be 

used across multiple patients. 

Exα＇mple 3 

[00404] Drug Resistant Mutations. Treatment with various chemotherapeutic agents, 

particularly with targeted therapies such as tyrosine kinase inhibitors, frequently leads to new 

mutations in the target molecules that resist the activity of the therapeutic. Multiple strategies to 

overcome this resistance are being evaluated, including development of second generation 

therapies that are not affected by these mutations and treatment with multiple agents including 

those that act downstream of the resistance m帥的ion

[00405] Applicants have evaluated the immunogenic potential of the mutated peptides created 

by these resistance mutations and }iave found that for sorne, predicted immunogenic peptides are 

created that can bind to a range of HLA alleles. Two specific examples are provided below as 

well as da臨 for a range of resistance variants. 

BTK/C峙的

{00406] Aver丐y common mutation to ibrutinib, a molecule targeting Bruton's Tyrosine Kinase 

(BTK) and used for CLL and certain lymphomas, is a Cysteine 的 Serine change at position 481. 

This change produces a number of binding peptides which bind to a range of I-宜，A molecules. 

[00407] Shown are results of binding predictions for 9mer peptides. Similar binding peptides 

can be found for lOmer peptides (Table 3). Only peptides with mutant predicted affinity below 
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150 nM are included. Expanding the range of peptides up to 500 nM would also significantly 

increase the number of HLA range. 

Table 3 

{00408] Such peptide immunogens are preferably utilized prophylactically (prior to detection 

of resistant disease) to induce an immunogenic response capable of killing any pre-existing or 

newly mutated cells or could also be used at the time of detection of disease recurrence following 

or during therapy. These peptides could be utilized across multiple patients (either HLA­

restricted or more broadly if the patient is expected with some probability to contain a relevant 

HLA allele). 

EGFR/1、790M

[00409] Erlotin悔， which targets the tyrosine kinase domain of the Epidennal Grm..vth Factor 

Receptor (EGFR), is commonly used in 出e treatment of lung cancer and resistant tumors 

invariably develop following therapy. A common mutation found in resistant clones is a 

Threonine to methionine mutation at position 790. This change produces a number of binding 

peptides which bind to a range ofl丑A molecules (Table 4). 
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Table 4 

[00410j As stated herein, such peptide immunogens are ideally utilized prophylactically (prior 

to detection of resistant disease) to induce an immunogenic response capable of killing any pre­

existing or nev,ly mutated cells or are also used at the time of detection of disease recu汀ence

following or during therapy. These peptides could be utilized across multiple patients (either 

HLA四restricted or more broadly if the patient is expected with sorne probability to contain a 

relevant HLA allele). 

[004111 Note that as an immunog凹， only a single long peptide containing the mutated amino 

acid and at least 10 amino acids on either side of the mutated amino acid would be sufficient to 

contain all the epitopes listed. Thus, all the HLA alleles shown勻 as well as any additional alleles 

that have not been shown in this analysis would be covered. For the Caucasian population勻 the

HLA A alleles shown represent 17月b of the population distribution of alleles and the HLA B 

alleles represe叫 16'% of the population distribution of alleles. As each individual has two HLA 

A alleles and two HLA B alleles, approxima脂！y 50% of Caucasian patients will be expected to 

have at least one of the alleles shown and thus benefit from immune therapy 叫th a vaccine 

targeting this molecule. This rationale also applies to any other single amino acid mutation 

discussed herein. 

Other Resistance Variants 

{00412] In addition to the specific resistance cases discussed herein勻 there are many other 

observed resistance mutations to targeted therapy. Each of these are also used to define 

immunogenic epitopes that could be utilized as vaccine for immunotherapy targeting those cells 

containing the resistance mutations (Table 5). 
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Table 5 

Drt1f: Gene 

!matinib SCR /\bl 

!matinib BCR-/\bl 

!matinib BCR-/\bl 

!matinib BCR-/\bl 

!matinib ιkit 

Er!otinib/f:eFitini b P!K3CA 

Er!otinib/f:eFitini b HER.2. 

Er!otinib/gefitinib EMi4-Ai K 

Crizotinib KRAS 

Crizotinib Al K 

Crizotinib ALK 

Crizotinib ALK 

Crizotinib ALK 

Crizotinib _AL_K 

Crizotinib ROSl 

Crizotinib PiK3CA 

Tra巴 tuwmab Her2 

Tra巴 tuwmab Hwe2 

Tras tυzwnab AKTl 

Tras tυzwnab BRAF 

Vemurafenib 「＼~EKl

Vemurafenib ME Kl 

Vemurafenib ME Kl 

Vemurafenib f>JRAS 

Vemurafenib !>JRAS 

Vemurafenib !>JRAS 

Vemurafenib 此，1EK2

Vernurafenib ME Kl 

RAF{MEK ME Kl 

RAF/MEK ME Kl 

RAF/MEK MEK1 

RAF/MEK MEK1 

RAF/ME!< RACl 

RAF/ME!< ESRl 

Antiestrogen therapY,AR 

_Antie_strof)_en therapY,AR 

_Antie_strof)_en therapY,AR 

_Antie_strof)_en therapY,AR 

Anti estrogen therap;'.AR 

Anti estrogen therap;'.AR 

Anti estrogen therap；~AR 

Anti es廿ogen 廿1erap¥.AR

Anti es廿ogen 廿1erap¥.AR

Resistance rr Sensitive 

T3151 

Y253H 

E2551< 

E2SSV 

T6701 

E545K 

G776(YV~J1A) 

(il269A 

(il2V/D 

11196「叫

G12021'\ 

51206Y 

1151T(ins) 

Fl174C 

_G2日32R

E542K 

E54SK 

H1047R 

El7K 

V600E 

Q56P 

E203K 

C121S 

Q611</L 

Q61R 

TS8! 

C12SS 

V60E 

Gl2.8V 

Vl54! 

P:l21~S 

P:l21~i_ 

P29S 

5463P 

V534E 

P535H 

L536Q 

L536R 

Y537C 

Y537S 

Y537N 

[J538G 

F8761 
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[00413] A number of these examples have been used to predict irnmunogenic epitopes. These 

results are summarized in Table 6, in which for each resistance mutation多 the number of potential 

binding peptides (with predicted affinity < 500 nM) for each mutation are shown for multiple 

Human HLA ai leles. 
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Table 6 
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In ali of the above examples, predictions are only shown for a subset of HLA alleles. [00414] 

each ethnic population. alleles in abundant most These are often but not exclusivelv the 

Additional alleles are readily predicted. 

Moreover, for a given immunization designed to attack resistant ~·ariants for a given [00415] 

resistance mutation, multiple peptides, each targeting a separate possible resistance variant that 

may arise, are utilized to benefit the broadest set of patients. 

Ex，α1mple 4 

data a shows 7 Table composltwns. Specific Immunogenic Subtype Cancer [004161 

summary for the number of mutations found within a population of samples specific to a cancer 

Each mutation found within the data set for each disease leads to at least one predicted subtype. 

binder to any one of 33 HLA alleles selec;ted based on being found in at least 5月台 of any one of 

the three ethnic populations (Caucasian, Black多 Asian）由 A combination of neoantigenic peptides 
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a derived from polypeptides resulting from these mutations can be used in 

composition. Based on the number of peptides from the mutations selected, a larger percentage 

of patients may receive a benefit from the vaccine. Table 7 shows the number of mutations that 

are recurrent in each cancer specific data set. Also shown are the percentage of subjects in each 

data set that will have at least a single mutation when selecting recurrent mutations. For example, 

an immunogenic composition for SK.CM that includes neoantigenic peptides derived from 64 

recurrent mutations described herein covers 90.91 % of patients in this population, whereby each 

subject 札位i contain at least one of the neoantigenic mutations. 

Table 7 
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{00417j Table 8 s}lows the specific recu汀ent mu1﹔atil一J

peptides that each mutation generates and the flan;cing peptide that includes the peptides 

（叫ACC鬥， 4包 i主﹝，CA句：＂BRCA九“CESC竹，刊：：o人D，勻，＂CLL", "CRC＇勻，＂DLBCL＇弓，咒：iB扎f們，＂HNSC弋

"KICH＂多“KIRC”，“KIRP＇：“LAfvIL弋“LIHC＇：“LUAD、：“LUSC弋“MM＇’，“ov、：“PAAD、：
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“PRAD、：“READ弋“SKCM付，“STAD’，‘＂TGCT＂，“THCA弋“UCEC弋 and “UCS"). Frameshift 

muations are denoted with a "fsγγDel勻， and ''Ins勻， indicate deletions and inserts. The number of 

peptides that are generated from each mutation that binds to a specific E丑，A allele are shown. 

The recurrent mutations include frameshifr mutations and create HLA binders across many 

alleles. 

Table 8 
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ABCB I I p.G318 I LTEKAPWNSLAW fVTSYVFLKFLQG[p. I FLQGVALAV,HKFLQGVA,LKFLQGVAL,YVFLKFLQGV,FLK 
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SRQCQEQIARAl\i司GVADEALGNVRTV[

ABCB I I p.R345 I p.R34SH]HAFAMEQREEERYGAELEAC I NVR fVHAFA,GNVRTVHAF,VRTVHAFAM,ALGNVRTVHA, 
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RMl.ILPLNNFPWVINGL!.EAKVSL D[p.R 

ABCC I I p.R570 I 570WJWIQLFLDLPNHNPQAYYSPDPP I Sl.DW!QlH,VSLDWIQ凹，DWIQI Fl.DI ,LEAKVSLDW,KVSI 
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ABCC I I p.L883f I VAVIPWIA!PLVPLGllFIFLRRYF[p.L883 I IFLRRYFWK,FIFLRRYFW,RYFWKRQEM,FLRRYFWKR,FIFL 

4 I c.2648rJeiT I s I fs]WKRQEM* I RRYFWK,IFIFl.RRYFW,IFLRRYFWKR,RRYFWKRQEM I STAD 
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HA YMKGQEFLH RYQELLDDNQAPFF[p. WI CGWTSSA,SASPSSPPR,RVRCGGWLC,MQAPFFCLR,QA 

ABCC I I p.L109 I L捌fs﹞CLRVRCGGWL酬TSSASPS PFFCLRV .. NOAPFFCLRV,SSASPSSPPR,RVRCGGWLCG,DN 
5 c.3269d巴lT Ofs SPPRG本 QAPFFCL且，CLRVRCGGWL I KIHC 

STLEYSNERLKQTNEMLRGIKLLKL[p.YS 
ABCC p.Y512 12C]CAWENIFRTHVETTRRKEMTSLRA IKLLKLCAW,LKLCAWENl,KLG\WENIF,LLKLCAWENl,KLC 

8 c.153SA>G c FA AWENIFR，ζA WEN I Fir爪，LKLCAWEN!F I rnζT 
ABCC p.L466 llMGVILLYNLLGSSALVG/V\VIVL[p‘ L46 AVIVLPAPl,IVLPAPIQY,VLPAPIQYF,LPAPIQYFl,VLPAPIQY 
9 c.1397T>C p 6P]PAPIQYFIATKLAEAQKSTLDYSTEH Fl, IVLPAPIQYF.AAVIVLPAPI, VIV LPAP IQY, LPAP IQYF IA I TGCT 

DVVHLHHILQREGGWEAMCDWKDVL[ 

ABCD I I p.S師 I p.S叫悶悶悶叫RMFYHRPKY
1 c.1816T>C P A LLD EC LPGGEKQI刻，DVLPGGEKQR I CESC 

ATFVNSAI RYLEGQLALSFRSRLVA[p.H l RLVAQAYRL, VAQl\ YRLYF, RSRLVAQAY,LVAQl\ YRLY,RLV 

I p.H169 I 的Q﹞QAYRLYFSQ叮州州DGRLR AQAYRLY,RSRLVAQl\ YR,LVAQAYRL YF,SFRSRLVAQl\,FRS 
1 c.507ζ＞A Q NPD RLVl-\QAY,SRLVl-\QAYRL I TGCT 

DYEDEEMVVQYNDPYADGDPAWAP[ 
p_K,1115 p.K445N]N NYI日（VVAIYD、行KDKDDEL DPAWAPNNY,AWAPNNYIEK 

ABll c.133SG>T N SFMEG NYI UζEC 

MGQQVGRVGEAPGLQQPQ[p.P19T]T 
ABL2 c.55C>A p.P19T RGIRGSSA1\RPSGRRRDPAGRTTET LQQPQTRGl,QTRGIRGSSA TGCT 

c.747 748! p.L249f TIEPPPADPRLREDMALLADCALPP[p.L 

ABTBl I rise 249fsj RAPR* CALPP RAPR, LLADCALPP R, DG\LP PRAPR I LAML 

ARAEG IP RIYVS.l\NSGAR I G LAEE I [p. Rl GI AEEICHM,EICHMFHVA,LAEEICHMF,ICHMFHVAW,EEI 

叫 i I p.Rl 73 I 731CJCHMFHVAWVDPEDPYKGYRYLY CHMFHV,GLl\EEICHMF,IGLAEEICHM,EEICHMFHVA,.l\EE 
A c.5191仁＞T lC LTPQ ICHMFHV I CRC 

VAVQFADFHDTPGRMLEKGVISDIL[p. ILQWKTART,VISDll QWK,QWKTARTFL,Dll QWKTAR,LQ 
ACAC p.t23l E2318Q]QWKTARTFLYWRLRRLLLED WKTARTF,GVISDll QWK,ILQWKT.l\RTF,QWKT ARTFLY, LQ 

B c.6952G>C 8Q QVKQ日 WKTARTFL I BLCA 

ACAC p.G255 EHKKLDLHRDFTVASPAEFVTRFGG[p. SSRRCI LPT,RFGGIGSSR,RCLI PTIGL,SSRRCI LPTT,AEFVT 

B c.763delG fs G255fsj IGSSRRCLLPTTG LPP本 豆豆豆！1！＇..＇.~~－~~f..立§＿~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L－~I!.:':Q.一一QHTKANRQREPGLGFSFEFTEQO.KE[p. 

－－~~~－~－J.＇.：~~~~I笠J __ ~盟j立~：~亡了：－~~~：~~＇.＇.~~~~~~－~~士 ~~；~~~；~~；QKECQATAR,CQAT.l\RKFAR,KECQATARK : CRC 

RLL TWHAArvl, LLTWHAAM L,LTWHAAMLK,HAAMLKDNK 
TKLQVIQFKlADMALALESARLl TW印，R ,SARLLTWHA,ARLLTWHAA,RLLTWHAAML,LLTWHAAML 

S c.989G>I-\ 
I p.R330 i 犯州州LKDNKKPFIKEAAMA叫

H ASE/-\ 

K,SARLLTWHAA,HM\MLKDNKK ESARLLTWHA,LESARLL I KIRC,PR 

TWH,1-\RLLTWHAAM 1-\D 

REE EERE RLQKE EEKR RREEE ERLR[p. R2 

ACBD p.R224 24L]LEEEERRRIEEERLRLEQQKQQIMA 

3 c.6l1G>[ L A REEi三ERLRL LUl-\D 

GPQNPKKQGIFHIHEACSSIHVNHV[p一 R

I p.R50Q 

SOQ]QDKLREIVGASTNWRDHVKAME 

9 c.149G>I-\ ERKL VQDKLRE!V,SIHVNHVQDK,HVNHVQDKLR I CRC 

SLTRPHPEV,LLKIPIMGM,TLRR仁TSSV,IMGMTLTLR,MGM

TLTLRR . .SSVSGAAER,RSWRRPTEA,LTRPI IPEVL,GAAERS 

WRR,CTSSVSGA!\EVLI IFSVGV,RPHPEVUIF,HPEVLHFSV, 

NI LlKI PIM, GSYDPO.N NL, T EAGSCP A/-\,GSCPA/-\ASL,AAAS 
LTRPH,1-\ERSWRRPT,l I LKIP!MGM,LTLRRCTSSV,SI TRPHP 

DLNRKSNQVKTCKAKIELLGSYDPO.[p. EVL,IMGMTLTI. RR,SYDPQNNLI L,ASI TRPHPEV,LTRPHPE 

Q123fs]N NLLLKIPIMGMTLTLRRCTSS VLH,PIMGMTLTLR,SGM\ERSWRR,IPIMGl\/lTLTL,RPTE.l\G 

p.0123 I v心EHSWR SCPA,GSYDPQNNLL,LKIPIMGMTL,TEAGSCPAAA,PEVLH 
ACP1 I c.368delA I fs HPEVLHFSVGV* FSVGV,DPQNNLLLKI I Sll-\D 

GVFSMRLWTPVGVL TSLAYCLHQRR[p. 
的時﹜心

AζP6 I c.86T>G I p.V29G l MVQ QRRG／－＼侃侃叫RRG/-\L I KIRP 

FLFLLFFWLD RSVLO.KE LKFVTLVF[p. R4 

p.R43 3W]WHGDRSP!DfFPfDPIKESSWPQG TLVFWI IGDR,LKFV!LVFV句，FWHGDRSPi,VTLVFWI IGDR 

ACPP c.127C>T w FG VFWHGDRSPI BRCA 

ELGEYIRKRYRKFLNESYKHEQVYl[p.Rl 

ACPP I c.314G>A 
p.R105 I 叫邱fDVDR1叫MTNLA 

I 0. GVS I HEQVYIQST,IQSTDVDRTL I CRC 
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LQMALDVYNGLLPPYASCHLTELYF[p.E HI TELYFKK,LYFKKGEYF,ELYFKKG EY,KKGEYFVEM, I. YFKK 

p.E321 I 321K﹞削EY叫YYRN ETQH EPYPL GEYFV,SCH LTEL YFK,ELYFKKG EYF,TELYFKKGEY,FKKGEYF 

ACPP I c.961G>/-\ I K MLPG VEM,KKGEYFVEMY 

YVVVGITSWGVGCARAKRPGIYTAT[p. 

pVJ27 I W279CjCPYL GIYTATCPY,IYTATCPYL,CPYLNWIAS,TATCPYLNW,GIYTA 
AζR I c泊7G＞﹝ I 9C TPPP TCPYL,Y r ATCPYLN、W,TATCPYLNWI

AVLIYTSGTTGIPKGVM凶HDNITW[p.I NITWMAGAV,TWMAGA\iTK,MAGAVTKDF,LSllDNITW I p.1250 I 250M﹞ MAGAVTKDFK叫iETVVSYL M,MLSHDNITWM,ITWMAGAVTK,MAGAVTKDFK .. DNIT 

G2 c.750T>G M PLSH WMAG/-\V,WMl-\GAVTKDF 

AIFCETRAEWMIAAQACFMYNFQLV[p FMYN FQLVS, FQLVSLY AT,QLVSL YATL,MYN FQLVSL, YN F 

P..T188 I .T叫 QLVSL Y,FMYN FQLVSL, FQLVSL Yl-\TL,SLY ATLGGPA,MYN F 
ACSL3 I c.562/Vf I s 1rs QLVSLY,YNFQLVSLY/-\ 

HQAYRHLLW,AYRHLLWLC,SSQHSRRLL,SQHSRRLLA,HSR 

RLLAPW’， RLLl\PWRPG,HQGQTHQAY,NVLPPRHR且，VLPP

RHRRR,QGQTHOJ-\YI司， RH叭IHQGQTH,QAYRHLLW化，HQA

PGYMGTAASCYDVQllDDKGNVLPP[p. YRHLLWL,THQAYRHU 、心，QTHQAYRHl 1,55QHSRRUA,H 

L402fs]RHRRRHWHQGQTHQAYRHLL SRRLI APWR,WHQGQTHQAY,NVLPPRHRRR,HQGQTHQ 

心 i c.1206_ 120 I P－叫 I WLCGQSRQDSSQI ISRRLLAPWR附 AYR,HLLWLCGQSR.LAPWRPGNQR,GQTHQAYRHL,GQSR 
2A 7insC s QR* QDSSQH,SQHSRRLLAP,QI ISRRLLAPW 

ACSM 
2日 c.585G>T 

1 c.823G>[ 

1 c.64G>C 

VASECPSLRI KLL VSEKSCDGWLN F[p .K 

p.K195 195N]N KLLNE.l\S下rHHCVETGSQEASA
N IYF GWLNFNKLL 

ITIGNERFRCPETLFQPSFIGMESA[p.G2. 

I ~G275 I ~SC﹞ CIH ETTYNSIM KC DI DI RKDLY ANN FIGMESACl,SAClllETTY .. ESACIHETT,MESACIHET,ESACIH 

ETTY，ζIHETTVNSl,SFIGMES/-\C!,MESACIH E「f

MEEEIAALVIDNGSGMCKAGF[p.A22P 

]PGDDAPRAVFPSIVGRPRHQGVMVG 

M FPGDDAPRA,FPGDDAPRAV 

KMGWI KTGl,GIVSKLFWI人NLKTGIVSK,KI FWllPTK,11 FSC 

QRH R, VSI LFSCQR.IVSKLFWll .. NQKPVSILF, PTKCMSNQK, 

MEAISPLKM,LKTGIVSKL,SKLFWllPT,MSNQKPVSl,KMG 
W凹的IV,WLKTGIVSKL,GIVSKLFWll,KLFWllPTKC,AISPLK

GPTYYIDTNALRVPRENMEAISPLK[p.L I MGWL,CMSNQKPVS!,ISPLKMGWL i也GWLKTGIVSK,SILFS

ACT ！βI I I 88fs]MGWLKTGIVSKLFWllPTKCMSN I CQRHR,NMEAISPLKM,LKMGWLKTGl,LKTGIVSKLF,MSN 

I BLCA 

I KICH 

I KIHP 

I CLL 

I KIRC 

UCEC 

I LUl-\D 

I MM 
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TGFKEEMAANVLLCGGCTMLDGFPE[p 

ACTL7 I I p.R354 I .R354HjHFQRELSLLCPGDSPAVAAAPE I HFQRELSU.,DGFPEHFQR,FPEHFQREL,TMLDGFPEH,MLD 
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IYSYGKTSGL\iVESGHGVSHVVPIS[p E2. 

ACTl.7 I I p.E211 I ll利 KGDVLPGLTSRADYAGGDlTNYI

B I c.631G>A I K I MQL I VSHVVPISK,VPISKGDVL,GVSHVVPIS附VVPISKGDV I CESC 

I EVPGLSPVGLSTMAKQSLRKLSLEM[p. I 
p.R331 I R331H]HADIAQNVI LCGGSSLFTGFEG I LEMHADIAQ,HADLAQNVL,KLSI EMHADL,EMHADLAQN 

ACT凹 j c.992G>A I H I RFRA I V,MHAD以QNVL I CRC 

ACTN I I p.0893 I AYSGPGSVPGALDYAAFSSALYGES[p D 
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ADLLDHSCf5GSG5GlPFLVQRTVA[p.R I HQITLLECV,TVAHQITLL,RTVAHQITL,FlVQRTVAH,VQRT 

ACVR I I p悶的 I 2051-1 ﹞ HQ叮lLECVGKGRYGE\iWRGSW I VAHQl,RTVAHQITLL,VQRTVAHαT, QRTV AH QITL, H QITL 

_} ＿＿＿＿＿一＿＿J＿之.~E豆三~－－－－－－UL__________ J __ g 

1 c.869ζ＞T 

F … ………叫叫川肘H川叫削叫E叫叫叫M帥叫G印ip γI~尸川印ω仙川……Ll叫叫叫l叫ω州州YD附削…O叭圳YII p.5290 I S290l﹞ LlYDYLQLπm 
L G MGLLY,YllEMGLLYDY,llEMGL凹DYL,MGLLYDYLQL I CRC 

SNMHWFQSI ,FQSLQVPSF,LQVPSFAQM,FQSLQVPSFA .. S 
MASNMHWFQS[p.Slll] l QVPSFAQM LQVPSFAQM,LQVPSFAQM I., WFQSLQVPSF,ASM N HWFQ 

1 c.32C>T LKKNLPVQPATKTITTP SL I UCEC 

LAASLQISPQPRPWRPLPAQAQSAW[p QSAWEPAPA,EPAPAPATY .. AQAQSAWEP,AQSAWEPAP, 
.G44E]EPAPAPATYRAEGGWPQVSVLR WEPAPAPAT,AQSAWEPAPA,AQAQSAWEPA,SAWEPAP 

2 c.131G>A DSGP APA,WEPAPAPATY I ACC 

EKDQIDITTNPVQMLHEFSK~RQRl[p.K RIMQHADAV,MQHADAVHL,KYRQRIMQH,FSKYRQRIM,I 

ADAM I I p.K380 I 3的M﹞ IVlQH叫HL肌TFHYKRSSLS MQHADAVH,IMQHADAVHL,MQHADAVI ILl,KYRQRll\/lQ 
23 c.1139A>T IVl YFG HA,RQRIMQHADA,SKYRQRll\/lQH,RIMQHADAVI I I KIRC 
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ADAM I c.2以g; I QEQFETELKYKMTINGKIAVLYLKK[p.K CTRLHGNIL;KQEPPCTRI ’的AV! YLKKK,YI KKKQEPPC,KKQ 
28 nsA p.K73fs 73fs]KQEPPCTRLHGNIL * EPPCTRL.KQEPPCTRLH I STAD 

RIVEIVVll, VllDNYLYI, VVI IDNYLY,IVVI IDNYL, FRIVEIVVl;l I 

ADAM I I DNSTQKQSSYVGW叭i!HFRIVEIVV﹝p.V DNYL YIRY, VVllDNYL YI, VII DNYL YI R,1-1 FRIVEIVVl,IVVll DNY 
29 c.613G>A 205月 1 IDNYLYIRYERNDSKLLEDL YVIVN LY, EIVVll DNYL, VEIVVllDNY I GBM 

LKPKQEK扎1PLSKAKTEQEESKTKTV[p.Q

ADAM I I p.Q741 j 叫HEESKTKTGQEESEAKTGQEESK
30 c.2223G>T H AKT j KTKTVHE民KTKTVH間也KTVHEESKTK I LUAD 

KHVI HLWPKRLLI PRHLRVFSFTEH[p.G 

ADAM I c.289 _290 I 
30 GG>TT p.G97L 

叫ELLEDHPYIPKDCNYMGSVKESLD I RVFSFTEHL,SFTEHLELL.FSF 
SK HPY,VFSFTEHLEL,LRVFSFTEI IL,FSFfHiLELL,LELLEDI IPYI I SKCM 

SSDWAHlYLQRKYNDALAWSFGKVC[p I p.5314 I 叫YJYLE!心STLLDTNILAPATWS 、司VSFGKVCYL,CYLEYAGSV,AWSFGKVCY,FGKVCYLEY. .SFG 
30 c.941ζ＞A Y AHE KVCYLEY,Ll-\WSFGKVCY I me 

DRNNKYVFCG叭iRNLICGRLVCTYPT[p.

ADAM I I p.R 9 R559Q]QKPFHQENGDVIYAFVRDSVCI LVCTYPTQK,CTYPTQKPF.RLVCTYPTQK,CTYPTQKPH I, VC 
32 c.1676G>A Q TVDY TYPTQKPF I CRC 

NQ! AVREEMILLANYLDSMYIMLNl[p. YIMLNIQIV,IMLNIQIVL,MLNIQIVLV,MYIMLNIQl,SMYIM 
R256Q﹞QIVLVGLE!Vv守NGNUNIVGGA LNIQI八，IMLNIQIVL,IMLNIQIVLV,MYIMLNIQIV,IQIVLVGL

9 c.767G>I-\ GDVL E! I UCEC 

LN PVHH DVAVLLTRKDICAGFN RPC[p‘ 

ADAM p.US9 E359K]KTLGLSHLSGMCQPHRSCNINE CAGFNRPCK,CKTLGLSHL,KTLGLSHLSG,FNHPCKTLGL,AG 
TS12 c.107SG>A K DSGL FNRPCKTL Uζ5 

RPRMLTTPTGPESMSTSTPAISSPS[p.P 

ADAM I I p.PlOS 11叫AHASKEGDLGGKO,WQDSSTQ TPAISSPSA, !SSPSATTl-\,AISS PS/HT A,SSPSA H/-\SK,STPAIS 
TS12 c.3157C>G 31-\ PELSS SPSA,TPA!SSPSAT I CESζ 

QQE叭iAEPDGDLHNEAFGLGDLPNLL[p

TS14 c.712G>[ 

I p.G238 I .G238CJCL心LGD1 ERKHRHAKPGS 
c YSIEV I DL州以V,MI LCLVGDQI I LUAD 

LHRYYLNGHWTVDWPGRYKFSGTTF[p 

ADAM I I p.0817 I .D817NJNYHRSYNEPENLIATGP fNETLI FSGHFNY且， KFSGTrFNY,TTFNYRHSY,SGHFNYRR,FSGTT

TS16 c.2449G>A N VEL FNYHH,KFSG 「rFNYR,YKFSGHFNY,GTrFNYRHSY I CRC 

SPWGAWSMCSRTCGTGARFRQRKCD[ 

A叫 I I p.N572 I p.N572T﹞TP叩GGfl ICPGASVEHAV 
TS17 c.l的A>C T C削PC j 間RKCDTPP,RQ佩。TPPP I mer 

WEPCSQTCGIHGMQVRSVRCIQPLH[p 

ADAM I I p叫 I .0948帆11 RSVHAKHCN DARPESR 
TS2 c.2仰G>A N RACSRE j LHNNTrRSV,SVRCIQ附N,I HNNTrRSVH I cu 

KLHKGCFTQHVPPADG rDCGPGMHC[ 
A叫 I I p.RS41 I p.R541Ll LHGL州
TS20 c.l的恥I L PWEPYS I CLHGLCVNK,GMHCLHGLCV,GPGMHCLHGL I LUAD 

GK'f rRQVLCMNYHQPIDENYCDPEV[p. 

ADAM I I p.Rl25 I R12.51S]SPLMEQECSL叩PAHSHFP
TS20 c.37.SlC>A 1S SSPVQ SP! MEQECSL I lUAD 

TINGDPESVASLHWDGGALLGVLQY[p. VLO,YWGAEL,ALLGVLQYW,QYWGAELI址，LQYWGAELH,L

ADAM p.R156 Rl'.16WJWGAELHLQPLEGGTPNSAGG LGVI QY叭／GA,LQYWGAELHl,GAI LGVLQYW,WGAELHI Q 
TS4 c.466C>T 、F』 PGAHIL PL CRC 

QGQMVCLTKKLPAVEGTPCGKGR!C[p. 

ADAM I I p叫 I L叫﹞MQGKCVD心YYSTSSHGN
TSS c.1645C>A M WGSWG j KGRICMQGK,TPCGKGRICM I I UAD 

TPζG PG H LCSEGSCLPEE EVE RPKP[ p. V 

A州 1 I p.V52.4 I 叫﹞MADGGWA附PW側的 KPMADGGWA,EEVERPKPM,MADGGWAPW,PMADGG 

TS8 c.1570G>A M GGGVQFS WAPW;EEEVERPKPM I GBM 

FKSCNEPCLKQKRDFRDEQCAHFD[p. 

~~9AM : c.1975G＞汗T : ~~G6S昀9 : ~~札l~~司~~﹞WKHFNINGLLPNVR叭WVPK、y仿S : ~H F印~印~~~~~~~A叭＼：~~~~~川：~IL I I.υAD 
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TSι：SRSCGPGTQHRQLQCRQEFGGG[p 

.G778fs﹞WLLGAPGAL＼／＼汀SPPAQHHPV

ADAM I c.2心33 I p.G778 I LPMPLWPL酬凶LEPVLRAVRPGPE
TSL4 3insG fs KPAGSLCWEQW本

LAVFFALGLEVEDHVAFUTVPTAL[p.A8 
2 c.260ζ＞T 7V]VIFFAI Fl LVCI ESVFKKLLRLFSLV 

HVAEHFu\RSLKNEELYHQSYDCVC[p.V 

ADCY I I 8881]IMFASIPDFKEFYTESDVNKEGLEC 
2 c.2662G>A p.V8881 L 

SFNDFKLRVGINHGPVIAGVIGAQK[p.P 

A的 i I p.P101 I 1016T﹞ fQYDIWG川心MDS1G
2 c.3045C>A 6T VLDKIQ 

SIETFLILRCTQKRKEEKAMIAKMN[p.R 

ADCY p.R661 5511-1 ﹞ i一IQR1 NSIGHNPPHWGAEHPFYN 

s c.1982G>A H HIGG 

HGPPAPPNPFSHLTEGELEEYKRTl[p‘ ES 

p.E570 I 70K﹞ KRKQ仙叫山川叫
ADD3 I c.1708G>A I K IQ 

PζNSF/-\1 KE I RDYYI PN D KKI LF RY [p.511 

p.5112 I 24圳
ADGB I c.3371C>T I 4L Q 

SRFTCRRKPIHHFLGl5fFSQY1VV[p.Dl 
ADH1 p.D154 54V]VENAVAKIDt'\1-ISPLEKVCLIGCGFS 

A c.461A>T v 
ADNP p.S322f NSPSP 1-\AGQPVTV l\QGl-\PGS LTHSP[p. 

2 c.965delC S322fs﹞ LLLANPT那

VKTNASQVPAEPKERPLLSLIREKA[p.RS 

p.R597 97H]HPRP1QKIPETKALKHKLSTTSETV 

AFF2 c.1790G>A H s 
INKNEKMLRSPISPLSDASKH K、何S[p.E9

p.E919 19K﹞ KD仁f5SSRPNGNSLFTS/-\55SKKPK

AFF3 c.2l5SG>A K A 

TFMNKFIYEll\RRHPFLYAP1 ILLW[p.Al 

AFP I c.54.SC>G 
p.1\182 I 的﹞W川SCCKAENAVECFQTK

I G AA 
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WLLGAPGA!寸的WLSLEPV,SLEPVI RAV,RAVRPGPEK,S\1111 

SLEPVL,HPVLPM\PL,LPAAPLWPL,SPPAQHHPV,PPAQHH 

PVL,WPLGSWLSL,GPEKPAGSL,RQEFGGGWL,QEFGGGW 

LL,lLGAPGALW,AQHHP吼叫，QHHPVLPAA,APLWPLGS

W, VLPAAPLWPL,AO.H H PVLPAA, WLSLEPVLRA,LWPLGS 

WLSL,.L\VRPGPEKPA,SWLSI EPVLR,SLEPVLRAVR,TSPPAQ 

HH 凹，SPPAQHHPVL,APLWPLGSWL,RQEFGGGWLL,WLL
GAPGALW,GSW岱LE附L,QEFGGGWL也H門LPMPLW I STAD 

L VIFFAI Fl, VI FFAIFi L,LITVPTALV,TVPTALVI F,T ALV!FFAl,P 

TALVIFFA,ALVIFFAIF .. ITVPTALVl,VPTALVIFF,FLITVPTALV.. 
ALVI FFAIFI, VI FFAIFILV_.ITVPTALVI F,TVPT AL VIFF,TALVIFF 

AIF,PTALVIFFAl,LVIFFl\IFIL,VPTALVIFFA I DLBCL 

SYDCVCIMF,IMFASIPDF,QSYDCVC!M,HQSYDCVCl,IMFA 
SIPDFK,CIMFASIPDF,HO.SYDCVCIM,QSYDCVCIMF I ov 

AQKTQYDI、W,TQYDIWGNTV,GVIGAQKTO.Y I LUAD 

MIAKMNHQR,KAMIAKMNH,KMNI IQRTNS,HO.RTNSIGH 

,MNHQRTNSl,KMNHQRTNSl,AMIAKMNHQR I CRC 

TIKRKQQGL,RTIKRKQQGL I UCEC 

I LF RYLVKV, Kl LFRYLVK, LF RYL V KVL, KKI LF RYLV, Kl LF RYL V K 

V,I LFRYLVKVl,KKI LFRYlV几LVKVlTPQPA I UCEC 

YTVVVENAV,VVVENl\VAI丸fFSQYTVVV,50.YTVVVEN,STF

SQYTVVV,SQYTVVVENI\, VVVENAVl\Kl,TVVVENAVAK, YT 
VVVENAVA,VENAVAKiDA 

SLTHSPLLL,GSL THSPLL,L THSPLLLl-\,SL THSPLLLl-\,APGS仁I

KIRC 

HSPL I STAD 

KAl1PRPTQK,LIREKAHPR,REKAHPRPT,KAHPRPTQKl,SLIR 

EKAHPR I PRAD 

ASKHKγfSK,TSKDlTSSSR,SKHKYTSKDL I Bl CA 

LLWGt'\RYDK, LWG/-\RYD划，TILLWG/\RY,PTILLWG捕，PTiL

LWGARY, Y l\PTiLLWGl-\,LLWGARYDKl,ILLWGARYDK, L YA 

PTILLWG I LU/\D 

LPCGWTLL Y,SLPCGV•i TLL, LL YLSSAWI司，YL55AWRMK,RSL

PζG\i\TL, LY LSS/-\WRM, WTLLYLSS!\GPRHRSLPC,TLL Y LSS 

AW,LLYISδAWRM,HSLPCGWTLL,UHDEGGPRR,lYLSSAW 

AGAP I I p.Gl27 I GGRFKKEIVVDGQSYLLLIRDEGGP[p.G I RMK,SLPCGWTLLY,TLLYLSSAWR,RRSLPCGWTL 

－－~－－－－－－－－－J __ ~｝至~－g－~l~____ J_f~－－一－－－－－－－-L~~I£~）：3.~~－~－~~s;_c_;_笠I~－~y－~笠5旦旦旦l~：＿J＿＿笠5旦f
VWEGALGG~SKPGP﹝JACREEKERWI ﹝p I WIWAKYEQK,IWAKYEO.KL,KERWiWAKY,WAKYEQKI F,E 

AGAP I I p.R766 I .R766W]WAKYEQKLFLAPLPSSDVPLG I EKERWIWA,WIWAKYEQKL_,IWAKYEQKLF,RWIWAKYEQK 
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AGAP 

6 c.207delC 

AGAP 

6 c.380G>[ 

AGAP 
7 c.211delG 

TLKQKl WSL,HVRDGRClK,ClKl WSLTF,LWSLTFLPI, YSHG 

TLKQK,KQKl叭ISLTL,HMHHVRDGR,LPIQSQAQY,LKLWSL

MAAAVQPAEVfVEVGEDLHMHHVRD I TFL,SQAQYSRGT,QKLWSLTLL,KLWSLTFLPl,KLWSLTLLPI, 

[p.D69fs]GRCLKLWSL fFLPIQSQ1\QYS I CLKLWSLTFL,KQKLWSLTLL,RCLKLWSL汗，HVRDGRCLKL,
RGTLKQKLWSLTLLPIQRQl\QYSRGTLK I FLPIQSOJ-\QY,LTFLPIQSQ人DGRCLKLWSL,SQAQYSRGTL,

p.D的fs I QML * I LKQKLWSLTL,YSRGTLKQML 

NPSANPEASTIFQRNSOTDVVEIRR[p .S 
1271]INCrNHVSAVHFSO.OYSLCSTIFLD 

p.S1271 I D 

Al\AV0.PMV1VEVGEDLHMHHVRDR[ 

口.E71fs﹞ RCI Kl WSLTI LPIQRQAQYSRG 
p.E7lfs I TLKQML * 
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RRINCTNHV,RINCTNHVSA 

HMHI IVRDRH,HVRDRRCLK,CLKLWS仁仇， RRCLKLWSL,LKL

WSlTLL,KLWSLTLLPl,CLKLWSLTU.,HVRDRRCLKL,DRRCL 
KLWSL, RCLKLWSLTL, YSRGTLKQM L 

KIRC 

CLL,PRA 

。

KIRC 
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STSQEDPQFSVPPTANTPTPVCKLS[p. 

I p.M24 I M248VJVRWSNLFTSEKGSDPDKERKA KLSVRWS NL, LSVRWSN LF,SVRWSN LFT, KLSVRWSN LF,SV 

9 c.742A>G 8V PENHA RWSNLFTS,TPTPVCKLSV,CKLSVIWVSNL,TPVζKLSVRW I SKCM 

KLNSVWIMPQQSAGLEESAPDTIPP[p.I CFQKGLLI IV,TIPPQRE仇恨，FQKGLLHVR,RCLLCGPAW..LCG

c.1260 125 I p.！叫 1 位。fsjQREWRCL叫＼WTCFQK PAWTCF,REWRCLLCG,CGPAWTCFQK,DTIPPQREWR,CF 

AGBLS I l!nsC s VRKQL * QKG LLHVR, LLCGP/-\Wl CF, WRCLLCGPA \'1人REWRCLLCGP I STAD 

TGTPEIAGLTPSQALEllRGCQGLN[p.V3 I p.V313 I 13MjMMGCDLVEVSPPYDLSGNTAL凶 MMGCDLVEV,IRGCQGLNM .. RGCQGLNMM,GLNMMGC 

T c.937G>/-\ l'v1 ANL DLV,NMMGCDLVEV”llRGCQGLNM,IRGCOGLNMM I me 
ISMQVARAKGLPRLKHHLLPRTKGF[p. 

T4 c.534G>A 

的2TJ fffVRSLRNV心YDCTLNFHN I R fKGFTI fV.Ff!TVRSLR,LPRTKGFTl,LLP 

NEN TVR,KGFflTVRSL,GFTITVRSLR,LPR fKGFlll I CRC 

p.1284 GA TSGAl/V\GAT ARA TTAS RLPSSA[p.1 

c.3851 385 1285V 284 __ 1285 VT>/-\}APIV\PH PSH fSQPV A AS RLPSS/-\A, RLPSSAAP且，SSAAPRAP刊，APRAPH PSH, LPSS 

AGRN I 3del fGA l >/-\ Kl TAAPl TRRPPT i\/-\PRA,RLPSSAAPIV\,1-\PRAPI IPSHT I KlζH 

p.R502 FSQTF RIAPSMCITKPt VD~ AVEVF[p. R FAVEVFCSA，~ CSALTQH M, VEV~ CSALT,FAVt VFCSAL，ζSA 

2 c.1504C>T c 502C]CSAL fQHMEHRAK* LTQHMER, V~CSi\LrQllM I uζEC 

c.909 91日i p.K303i DDEISSMEQSTEDSMQDDTKPKPKK[p‘ 

AHll I nsA K303fs] N KKED* I KPKPKKNKK I STAD 

KAPKISMPEVDLNLKGPKMKGDVDV(p 

Al-INA p.5415 .S4150FJFLPKVEGDLKGPEVDIKGPKV KMKGDVDVF,KMKGDVDVFL,KGDVDVFLPK,PKMKGDVD 

K c.12449C>T OF DIDVP VF 

AHNA c.15 15ins p.5 5in MEKEE[p.5_6insE] ETTRELLLPNWQGS 

K GAG sE GSIJGLTIAQRDDGV KEEETTREL,EEETTRELL,KEEETTRELL,EEETTRELLL 

ISMPDVDLHLKGPKVKGDVDVSVPK﹝ρ 

A州 I I p.V122 I v叫IEGEMKVPDVEIKGPKMDI
K c.3658G>A 01 PDVEV I IEGEMKVPDV,V阿IEGEMKV I CLL 

PDVSLEGPEGKLKGPKLKMPEMHFK[p. 

州A I I p.A211 I 仙州內ISMPDVD圳
K c.6341仁＞G 4G DVDVSL j HFKG附 I CLL 

LKGPEVDLKGPKVDiDVPDVNVQGP[p. 

A州︱ I p.0288 I 凹州WllLKMPKMI VQGPHWI ILK,NVQGPHWHL .. NVQGPHWHLK,HWHLKM 

K c.8665G>C 91-1 FKAEGPEV PKMK,VQGPHWllLKM I BLCA 

APKVEADVSLPSMQGDLKTTDlSiQ[p. 

AHNA p.P121 P1215S] SPSADLEVHAGQVDVKLLEGH 

K2 c.3643C>T SS VP EGA SPSADLEVH KIRP 

PDVKMSlSSMEVDVQAPRAKLDGAQ[ 

A州 i I p.L山 I p.山OMJMEGDLSLADKAVTAK削
K2 c.4918C>A OM KMPKFKM AQMEGDLSL,QMEGDLSLA,RAKLDGAO,M,AQMEGD凶LA I TGζT 

LANKDLTTKDSKFKMPKFKMPSFGV[p. KMPSFGVFA,SFGVFAPGK,FKMPSFGVF .. GVFAPGKSl,MPS 

AHNA p.5215 S2166FJ F.l\PGKSI EASVDVSPPKVEAD FGVFAP,PSFGVFAPGK .. KFKMPSFGVF,MPSFGVFAPG,FK 

K2 c.6497C>T 6F MSLPS MPSFGVFA KIRP 

LRI FTARL YFCED RK1\E PEG LRRLH [p. Rl 

AICDA I c.391C>G 

p.R131 I 31G﹞叫QIAIMTFKDYFYCWNTFVE I RLHGA叫 GLRRLll側V,RLHGA叫A,RRL削叫
I G NHE .LHGAGVQIAl,HGAGVQIAIM I LUSC 

IMTFKDFFY,MTFKDFFYC,FFYCWNTFV,TFKDFFYCW,DFF 

RKAEPEGLRRLHRAGVQIAIMTFKD[p.Y YCWNTF,IA!MTFKDF,AIMTFKDFF,KDFFYCWNT,AIMTFK 

p.Y144 144FJ FFYCWNTFVENHEHTFKAWEGL DFFY,IAIMTFKDf干， MTFKDFFYCW,KDFFYζ:WNTF,DFFYC

AICDA c.431A>T F HENS WNTFV GBM 

VDIELQKHVEKLTKGAAIFFEFKHY[p K2 IFFEFKHYM,EI二KHYMPKK,MPKKRI二刊T,FEFKI IYMPK,KHY 

p.K247 I 叫MPKKHFfS fKCFAFMEMDEIKPG MPKKRF,YMPKKHFiST,MPKKRFTSTK,FFEFKHYMPK,EFK 

AIDA I c.740A>T I M PIV HYMPKKR,AIFFEFKHYM,FKHYMPKKRF I KIRC 

AVS fQQQEEDRSSSCREAVLQWRLQ[p 

I p.Q19l I .Q191閃閃 AVLQWRLQR,Q‘WRLO.RTIK,RTIKEQALL,I QWHLQ.RTl,VI Q 

879 c.572.A>G R VQI E WRLO.RTl,EAVLQWRI QR,I QRT!KEQAL I PRAD 

S/-\LSEEVSHFEKRKLFILLSTVMTW[p.A LLSTVMTWV,VMTWVRSKl-\,TVMTWVRSK,MTWVRSKAL 

p.A159 11叫VRSKALD凹的IE印YRRRK ,LSTVMTWVR,i U STVMTWV,TVMTWVRSKA, VMTWVRS 

AK? I c.476C>T I v SH KAI ,STVMTWVRSK,I LSTVMTWVR I GBM 

KLLEYHRNIVIWIPSYPKILKVISA[p.024 

p.D243 尸A附C叫 Kii KViSAA 

AK8 I c.728A>C I A FT AAQPCV,AAQPCVDVFY,SAAQPCVDVF I GBM 
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i LSKTEGTQEADQY ADEKTKDVPFF(p.E 

AKAP I I p.E128 I 1282KJKGLEG51DTGITVSREKVTEVALK 

12 I c.3844G>A I 2K I GE I KTKDVPFFK,KDVPFFKGL,KTKDVPFFKG 

ALSPVMVPR,KRRTKPML,RTKPAALSP,RQKYQQRVI也QQ

RVKRSSA,RVKRSSADP,RSSADPLPL,KPM\LSPVM .. EKKRRT 

KPA, YQQRVKHSS, VKRSSADPL,RTKPAl-\LSPV,Al-\l五PVMV

QAPASTSASTRLFGLTKPKEKKEKK[p.K2 I PR,RQKYQQRVKR,RVKRSSADPL,MVPRQKYQQR,KPAALS 
AKAP I I p.K278 I 785fs]RRTKPAALSPVMVPRQKYQQRV I PVMV,VPRO.KYO.QRV,KKRRTKPAAL,TKPAALSPVM,Y0.0. 

me 

＿｝＿~ _______ __]_ __ ~：§＿~＿？.主~~~－－--L－~f~－－－一＿＿J __ ~＿眨巴E旦£－~~－~－－－－－－一一一一一一＿＿＿＿＿＿＿＿J_~y－~~？.？.~L~：~？.笠9：？.~：：＿~，~f＿＇！：＇.~！.Y..~~豆~~－－－－－－－－一一一一一一一＿＿J＿~I.旦旦一＿＿＿＿＿, 
RRiL YQNLNEPTTWSLTSDRTRNWV[p. 

AKAP I I p.L348 I L34821]1QQKIEGETKESNYAKLIEMNG 
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AKAP I c.11229dei I p.M37 I YLLLLLGGFQECEDATLALLARMGG[p. 

9 I G I 43fs I M3743fs]SQLSRI* I RMGGSQLSR,LARMGGSQI ,RMGGSQlSRl,LLARMGGSQ.L I STAD 

MLLEMMKRL,TMMILKTSL,NLKKTMMIL,RMLLEMMKH,E 

MMKRlVRK,RLVRKNlKK,MM!LKTSLK,TSLKMSFQI也KMS

FQKMRK,MSFQKMRKR,KRLVRKNI K,KNLKKTMMl,LKKT 

MMILK .. KTMMILKTS,KTSLKMSFQ,SLKMSFQKM,MKRLV 
RKNL,MILKTSLKM,KGGRMLLEM,RKNLKKTMM,LKTSLK 

MSF,MLLEMMKRLV,MMILKTSLKM,NLKKTMMILK,TMM 

llKTSLK,KTSlKMSFO.K,KMSFQKMRKR,GGRMlLEMMK, 
DMKAKIRVDTIAKRRAEL!LERDKK[p.R I MMKRLVRKNL,MKRLVRKNLK,KRLVRKNLKK,KTMMILKTS 

p.R120 I 1209fs]GGRMU.EMMKRLVRKNLKKT I L,SI KMSFQKMR,ILKTSI KMSF,LERDKKGGRM,KKGGRML 

旦旦旦＿＿J __ ~｝旦豆豆豆！主J__ ~f~ ________ J一＝虫－也L~巨I三~~虫三£.
AEMTAPSPSCA FCRRLL E叭IKQNVEK﹝ p.

AKNA I I p.K620 I K620R]RGHGRINCGRFSIVLHEKAPHS 

Dl I c.1859A>G I R I DSTP I NVEKRGHGR,RGHGRINCGR I HNSC 

I I MSDVAIVKEGWLHKRG[p.El 7悶的！KT I WLHKRGKYl,l.HKRGKYIK,RGKYIKTWR,KYIKTWRPR,GWI I BRCA,CE 

位工L... L~：＇.~§－~：：~ ______ JJ？：：旦？.~－--1－－~－~£~：＇.£.~~＇~盟主.I~旦旦~~~－－－－一－－：－－－－－－L立－~~g－~~，Y.:~－~－1:!~~－c.?..~~！＿~，~＇.＇...＇.~工.Y.:~旦控L~－~啞巴！~I~_________ J＿~－~：.I~~.主
EYLHSRDVVYRDIKLENLMLDKDGH[p.I 

p.1289 I 289M]MK!TDFGI CKEG!SDGATMKTF I LMLDKDGHM,HMKITDFGL,MI DKDGHMK,MLDKDGHM 
AKT2 I c.867C>G I M I CGTP I Kl.LMLDKDGHMK I BRCA 

PRVCGAVMDTLKQHGAGAGG fRNIS[ 

p.G302 I p.G302R]RTSKFHVDI ERE! ADl.HGKD I GTRNISRTS,ISRTSKFHV,RTSKFHVDL,RNISRTSKF,NISRTS 

旦旦旦一L
CCHGDUH.ADDRADLAKYICENQD{p. 

p.5294 I S294L]LISSKI KECCEKPl.LEKSHCIAEVE I Y!CENQDLl,KYICENQDl.,NQDUSSKL,CENQDLISS,KYICEN 

在~－~－－－－－－
PATGEQ.VCEVQEADKADIDKAVQAA[p 

ALDH I I I R85C]Cl.AFSLGSVWRRMDASERGRU. I CLAFSLGSV,QAACLAFSL,AVO.AACLAF,VQAACLAFSL,KAV 

1A2 I c.253ζ＞T I p.R85C I OKLA I QMCLAF,CLAFSLGS\ w I PRAD 

I KAlYVSDKLQAGTVFVNTYNKTDVA[p. I 
ALDH I I p.A870 I A870ηTPFGGFKQSGFGKDLGEAALNE I VATPFGGFK .. DVATPFGGF,NKTDVATPF,DVATPFGGFK,YN 

1u I c.26日8G>A I T I YLRV I KTDV盯悴，TDVATPFGGF I CRC 

ALDH 
? c.858delG 

TEIGRVIQVAAGSSNLKRVTLELGG[p.L2 

86fs]RAPTSSCQMPIWIGPWNRPTSPC 
SSTRASAAVPAPGPSCRRTSl\/lMSLWS 

GALPGPSLGWSGTPLl/-\HPSRGRRWM 

p.l286f I KLSl.RRSSATSTRGSKRGRSCCVVGALLL 
TV\iTSSSPLCLEI\司CRI\司A'
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SM MSL WSGA,M MSl.VVSGAL,SLGWSGTPL, VVGALLl.TV,K 

LSLRRSSA,ATSTRGSKR,QMPIWIG叭N,STRAS/l.AVP.RTSl\/l

MSLWS,IARPSRGRR,PSRGRRWMK,RGRRWMKLS .. RWM 
KLS LHR,S LRRSSATS,SA.﹝STRGSK,STHGSKHGI司，RGHSCCVV

G,SSSPLCLEM,P!WIGPWNR,SSTRASAAV,TVVTSSSPL,RP 
TSPCSST,GPSCRRTS扎扎RPSRGRR叭／扎扎 l ELGGRAP-f,RAPTS 

SCQM,CRRTSM MSL, RRTSM MSL W,SLWSGALPG,SGAl.P 

GPSL,LGWSGTPU,GRRWMK凶L.. RSCCVVGAL,MPIWIGP 
WN,SM MSLWSGAL,SLGWSGTPU.C\i VGALLLTV, VVGALL 
LTVV,SSATSTRGSK,CQMP!WIGPW,STRASAAVP!l.,I司ASAA

VPAPG,SCRRTSM 扎11Sl.,RTSMMSl.WSG,TSM 扎11SLWSGA,R

PSRGRRWMK,RGRR叭IMKLSL,GSKRGRSCCV,RGRSCCVV

GA,RSCCVVGALL,MPIW!GPWNR,LIARPSRGRR,SATSTRG 

SKR,CSSTRASAAV,LTV\ TSSSPL,APTSSCQMPl,GPWNRPT 
SPC,SPCSSTRASA,GPSCRRTSMM,GRAPTSSCQM,CRRTS 

MMSLW,MSLWSGALPG,WSGALPGPSL,GALPGPSLGW,I 

ARPSRGRRW,MKLSI RRSSA,GRSCCVVGAL,TSSSPLCLEM, 
LEl.GGRAPTS,SPLClHvlCRl\i司 STAD 
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心！ I p.叫 I ETFSHRRSClVRP州DEGL附加 GI KVRYPRi-\KVRYPRARP,EGI KVRYPR,GLKVRYPRAR,KV 
3Al c.1685de!C s 562fslRARPR本 RYPRARPR I STAD 

NVEHYQELKKMVQQSDLGQYVTFLR[p TFLRYFSDK,QYVTFLRYF,RYFSDKQKi,GQYVTFI RY,YVTFL 
p.53日2 .S302YjYFSDKQKISLLHSCTCVL YTPSN RYFS .. LGQYVTFLRY, VTFLRYFSD K, F LRYFS DKQK. GQYV寸FL

ALG2 c.905C>A 、i El-IF RYF CRC 

WHWVKQCLKl.YSQKP NVCN l.DKH MS[ 
p.K137月EEETQDLWEQSKEFLRYKEAT

111 c.409A>G KRRPR SEEETQDLW,flMSEEETQDL,MSEEETQDLW I LUAD 

p.l356f ECSDVMTDYSNAVWQRNI l.GTEHVF[ 
ALPK2 I c.1067de!T I s I p.L356fsjY* I LLGTEHVFY ..吼叫TEHVFY I STAD 

I I p.K523f I LLSGESENSGMSQCWETAADKRVGG[ I RVGGRTYGA,RTYGARGVQ,RVGGRTYGAR,RTYGARGVQ I 
ALPK2 I c.l568rJeiA I s I p.K523fsjRTVGARGVQGNLPG* I G,TAADKRVGGR,ADKRVGGRTY I UCEC 

DAVLRCllSGQPKPEVTWYKNGQAl[p. 
D53N]NGSGllSNYEFFENQYIHVl.HLSC 

·－－主~£－~~J__ ＇.：~~~z豆三~－－－－J__ ＇.：！？＿三2些一J＿立一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿＿也豆豆豆！！.三·~！）＇.，§＿9.~！~§－~§.＇.，！旦旦旦旦旦旦旦旦~：~§.~§！！＿一＿＿＿＿＿＿＿＿J __ ~：住一一－
Vl.LLLG L RL QLSLG 11 PV EEE NP DF[ p. W3 

ALPPL I I I lS]SN RQAAEALGAAKKLQPAQT AAKN 

x ________ J_ ~－？－旦一＿＿＿＿＿＿［一J！.注1立L~＇.＿＿＿＿＿一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿J __ ~扭扭任主~1E？！啞巴巴巴巴－~－－－－－－－－一一一一一＿＿＿＿＿＿＿＿＿＿＿J_I_g立一一
PPPQPQPQQQQPQPQPPAQPHLYLQ! 

p.Rl26 I p.Rl26Q]QGACKTPPDGSLKLQEGSSG 

ALX4 I c.377G>A I Q I HSAALQ I YLQQGACI汀， H L YLQQGACK, LQQGACKTPP I BLCA 

I QGPSl.PGLDFADPQGSTIFQIARU[p.S2 I 
p.5225 I 25YJYHGPMPQNKQSPLYPGMl.YVPFG I IFQIARLIY,FQIARLIYH,ARLIYHGPM,TIFQIARLIY,IARLIYH 

AMBN I c.674仁＞A I y I ANQ I GPM,IYHGPMPQNK,FQIARUYHG I UCEC 

AMDH I I I MA(p.S3GjGGHSU.LENAQQVVl.VCAR I I 
Dl I c.7A>G I p.S3G I GERFl.AR I MAGGHSLLL I ACC 

PSPLPSP f ASPNHTLAPASPAPARP[p.R 

p.R292 I 292W]WSPSQTRKGPPVPPLPKVTPTK 

＝－主扭－~＇.！一J__ ~： 
PGLPAPS仁﹝h叫SNT如1 PRPSTPLDGVS[ p. 

ANAP I I p.TS37 I T537A]APKPl.SKLLGSLDEVVl.LSPVPEl. I I PAAD,PR 
Cl I c.15日9A>G I A I RD I VSAPKPLSK,APKPLSKLL,GVSAPKPLSK I AD 

TESGLTPIHVAAFMGHlNIVLLl.L Q[p.N 
P的 I 453SJSGASPDVTNIR叫附'IAARA

ANK2 I c.1358A>G I S GQVE j v山自GA,L的GASPDV..LLQ凹的削，LQSGASPDVT I KIRC 

DDEAFEARVKEEEQKIFGLMVDRQS[p. 
p.Q307 I 腳6仙πPDTT悶悶間阿 GLMVDRQSl.,RQSLGTTPD,LMVDRQSl.GT,FGl.MVDRQSI 

ANK2 I c.9227A>T I 6L QNPF ,RQSLGTTPDT I LUAD 

lATQlYRELICVPYMAKFVVFAKMN[p. 

p.D印 i D1322E]EPVESSLRCFCMTDDKVDKTL 
ANK3 I c.3966T>A I 2E EQQEN j KMNEPVESS,VVFAKMNE叭KM NEPVESSL,EPVESSL附 I TGCT 

MQEELA叭1ETDGLLPLERQLHEAA[p.R2

DlA c.71G>A 
州QNNVGRMQELIGRRVNTRARNH I 叫iQNNV,AHQNNVGRM,EAAH州
VGR AH,RQLHEAAHQN,AAI IQNNVGRM I UCEC 

YRLYRRMKTGFEHARAPEMPTNVCL[p. 

ANKF p.如~28 M280!]IVTSSTSLTVSFQEPLSVNMVV EMPTNVCLl,LIVTSSTSL .. MPTNVCUV,CLIVTSSTSL,EMPTN 
Nl c.840G>T 。l TRY VCLIV,l'vTSSTSLTV,MPTNVCLIVT,PE扎WTNVCLI I LUSC 

ANKLE c.1930 193 p.C6•14f TAAPISGFRRGVCVCVCVCVCVCVC[p. 

1 3delTGTT C644fs]VCVCVCREH PG RS PPG* CVCREI 1 PGR, REH PGRSPP,CVCVCVCVCR,RE!-1 PGRSPPG I TGCT 

TAAPISGFRRGVCVCVCVCVCVCVC[p. RWYCWRGSK,CYRWYCWRG,QAERGLCYR,l.CYRWYCWR, 

肌E I ~： l的2_193 I p叫什61.!.ffs﹞ VCVCVCVGS PQAERGLCY,AERGI CYRW,RGl.CYRWYCW,GLCYRWYCW 
1 3delTT s CYRWYCWRG此本 R,LPQAERGLCY,AERGLCYRWγ I TGCT 

KELDARIFLNEIPPFVEDGEPWFll[p.N3 

I i' N302 I 叫N m川QKQTYKFRNKPAHTSW Fl 11 ETP LL, 111 ETP LLV, 11 ETPLL VK, I ETP LLVKI, Fl 11ETPLLV,111 ET 
Yl c.905A>T PLLVK,WFlllETPLL,GEPWFlllET I THCA 

KDEYEFDEDDEQDRVPPVDDKHLLK[p. 

ANKR I I p.K369 I K369RjRDYRK 
Dll c.1106A>G R TKN j H山RDYRK,KH山RDYR,KH山RDYRK I TGCT 

SPKRFCPADPl.HSAAPGPFSASEAP[p.~ 

ANKR I I p.Y201 I 2015SjSPAPPASPAPYALPVAEPGLEDV SASEAPSPA,EAPSPAPPA . .SPAPPASPA,FSASE.l\PSPA . .SPAP 
D11 c.6044A>C 55 KDG PASPAP,SEAPSPAPPA I rnζT 
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HKEKSKHQKDFHLEFGEKSMAKIKD[p.E 
AMKR p.E627 627K]KDHSPTFEMSDCTLKKMDKEGKT 
D12 c.1879G>A K LKK KSNAKIKDK,KDKDI ISPTF,IKDKDHSPTF BLCA 

WKENFFKSDETEDLFLNMEHESLTL[p.E 

ANKR I I p.E?; 721QJQKKSKLEKMIKDDKSTKEKHVSKE 
D12 c.2161G>C Q RN LQKKSKLEK, TLQKKSKLEK CESC 

ANKR p.T999 

D32 c.2995C>A N 

ANKR p.P337 
D36 c.1010C>G i司

ANKR p.K378 
D36 c.1133A>G R 

ANKR p.D101 
D36 c.3040G>T 4Y 

ANKR p.Mll 
D36 c.3431T>C 44T 

ANKR p.H438 
D36C c.1313A>G i司

ANKR p.V637 
DSO c.1909G>A M 

ANKR p.R479 
D6 c.1435C> T c 

p.R334 
AN02 c.lOOOC>T c 

S ffl LAS KG LTH LN ELLMACKSH KE [p.T9 
99N]NTSVHTDWLLDLYAGNIKTLQKLP 

HI 

TSDKDDSVSNTATEIKDEQKSGTVL[p.P 
337R] RAVEQCLNRSL YRPDAVAQPV1 E 
NEF 

VAQPVTENEFSLESEllSKL YI PKR[p. K37 
8RJ R!!SPRSI KDVLPPVEEt'\ VDRCL YLL 

SEKPPGLKATSDEKDSVLNIARGKK[p.D 
1014Y﹞YGEKTRTVSSQKPPTLKATSD曰：

DSV 

KSRTVSSPKQPALKAICDKEDSVPN[p. 
M1144T]TA TEKKDEQISGTVSCQKQPA 
LKATS 

LEKDTIKNQNLEKKYLKDFEIVKRK[p.H4 
38R]REDLQKA 
WTALRSAAWGGHTEVVSALLYAGVK[p 

一V6371\/llMDCADADSRTALRAAAWGG

HEDIVLN 

TQHQMRVLDKLMVERLSAERTEClN(p 
.R479C]CLQQHSDTEKHEGEKRQISLVD 
ELKT 

PLHDGEYDSPEDDMNDRKLLYQE叭iA[

p. R334C] CYGVFYKFO.P ID L! RKYFG EK I 
GlYF 

GMNISKSEITKETSLKPSRRSLPCL[p.M 

KSHKENTSV,NTSVllTDWL,NTSVHTDWLL,KSHKENTSVll, 

KENTSVHrDW 

KSGTVLRAV,EQKSGTVL且，QKSGTVLRAV

RllSPRSIK, L YIPKRRll .. KL YIPKRRl,KRRllSPRS. IPKRRllSP, RRI 

BLCA 

CLL 

肝的l,ISKLYIPKHR,KLYIPKRR!l,KRHllSPRSl,IPKHRllSPR I KIHC 

RGKKYGEKTR,KKYGEKTRlV I CLL 

SVPNTATEK,KEDSVPNT A,SVPNTATEKK,KEDSVPNTAT I CESζ 

IVKRKREDL 

ALLYAGVKM,SALLYAGVKM 

CLQQHSDTEK,1-\ERTECLNCL 

YQEWACYGV, WACYGVFYK,ACYGVFYKF, LL YQEWA凹，E

WACYGVFY,QEWACYGVF,LYQEWACYGV,YQEWACYGVF 
，抗IACYGVFYKF,KLL YQEWACY,EWACYGVFYI丸QEWACYG

P/V\D,PR 
AD 

TGCT 

CRC 

VFY I GBM 
LSQSYAYSK,SLPCLSQSY,SLPCLSQSYA,CLSQSYAYSK,RSLP I 

AN03 I c.121G>[ I p.A41S I 1S]SO.SY AYS KSLSO.STSLFQS fESESQ/\ CLSQSY,SQSY AYSKS L,LPCLSQ玉YAY I LUl-\D 

p.M95 
AN03 c.2868G>T 61 

IAYLIPDVPKGLHDRIRREKYLVQE[p.l\/l 
9561]11\/lYEl-\ELEHLQQQRHKSGQPVHH 
EWP 

RSKQHLRLVFDEYLKTIGKPIEASl[p‘ R2 
310.﹞ QGELSGDFEKLMLl-\VVKζIRSTPE 

LVQEIMYEA,KYLVQEIMY,IMYEAELEH,REKYLVQEl,EKYLV 
QEIM,QEIMYEt'\EL, YLVQEIMYEt'\,IMYEt'\ELEH L,HREKYLV 
Q日， REKYLVQEIM,EKYLVQEIMY,VQE!rv1YEAEL I CESζ 

6 c.692G>A lo. YF IQGELSGDF,IEASIQGEL I HNSC 

QSQLFADLSREELTAVl\/lRFLTQRLG[p.L 
GQLCLLSGV,CLLSGVAAA,RLLWQATPA,RFLTQRLGA,FLT 
QRLGl-\R,LWQJ-\TPAQR,SPGP/-\LGQL,GPALGQLCL,CPGGT 

79fs]ARAGGCSPGPALGQLCLLSGVAA I GHRL,TQRLGARAG,SQGCSPGSL,FLTQRLGARA,HFLTQRL 
c.237 _238! I I ASQGCSPGSLGQGEPPTCPGGTGHHLL I G捕， LLW0.._A rPAQR,G PALGQLCLL,CPGGTGHRLL,M HFLT 

一主2立一i一－ －~－一一一一＿＿＿J __ ［＇.土－~~立一j一笠豆5工i 巳告豆E立一一一一一一一一一＿＿J ＿＿♀－巴i::.，豆旦~S.~！巴豆－~~＂－~－~－~~＇﹞企J坐：！：~主＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿J __ ~！：捏一＿＿＿＿＿＿, 
GRHWNEQMLDIACRLILNEVSLLGS[p. 

p.A507 I A507V]VPGGKVEFKRTLllSFLFKFYLEV I LLGSVPGGK,NEVSLLGSV,LLGSVPGGKV,SU.GSVPGGK,SV 

AOXl j c凹OC>T l V l SQ l PGGKVEFK,GSVPGGKVEF j GBM 
- - E一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一－一一

APlG I I p.R723 I NDIAAGIPSITAYSKNGLKIEF fFE[p.R72 I ELSNHJPSV,lKiEFTFEL,FELSNTNPS,IEFTFELSN,GLKIEFTF 
l I c.2!68G>T I L I 31 ]LSNTMPS\JTVITIQASNSTELDMTDF I EL,IEFTFELSNT,FELSNTNPSV I LUAD 

I I I PQLVHILRTLVTMGYSTEHSISGVS[p.D I 
APlG I I p.D243 I 2.43N]NPFLQVQILRLLRILGHNHEESSE I GVSNPFLQV,NPFLQVOJL,SISGVSNPF,SISGVSNP叭，HSIS
2 I c.727G>A I N I TM I GVSNPF,NPFLQVQILR,VSNPFLQVQI I HNSC 

I I I LVSEMKMFV,TFHLVSEMK,UFHlVSEM,FHLVSEMKM,HL 
c.121_124d I I LSKFYO.PYSEDTQQQllRETFHLVS[p.K4 I VSEMKMF,SEMKMFV芯， RETFH LVSE, HL VSEM KMFV, LVS 

·－－豆豆豆！＿J＿＿旦旦旦旦旦＿＿＿＿＿＿＿J __ ［＇.：~空空＿J＿＿立~］＿~＇.~！.五日f也－~－~－－一一一一一一一一一一一J＿主世主啞巴！，~I£立~－＇：＇.：~~日－~！－~~！：~~－~~.笠史，~＇.：！－~.Y：笠也旦旦~－－－－－-1E~：旦旦一
VVMGATKLFULAKMFPHVQTDVLV[p. I VQTDVlVWV,VLVWVKG叭，QTDVLVWVK,HVQTDVLVW,

p.R276 I R276仇行的 VKGPUAACSSESRELCFVAL I VLVWVKGPLL,HVQTDVL\ \A. V,VQTDVlVWVI丸。VLVWVK

AP4B1 I c.826C>T I w I CHVR I GPL I PRAD 
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APBA 

1 

APBA 

1 

APBB 

2 

APC 

＝史立一＝＝＝＝

LIAQSiGQAFSVAYQEFLRANGiNP[p.E 

p.E624 624K]KDLSQKEYSDLLNTQDMYNDDU 

c.1870G>A K HFS ~LIV\NGINPK,GINPKDLSQK,NPKDLSQKEY 1 me 
QIMSINGTSLVGLP凶TCQSllKGL[p.K7

p.K730 30N]N NQSRVKLNIVRCPPVTIVLIRRP 

c.2190G>T N DL GLNNQSRVK,KGLNNQSRVK,llKGLNNQSR I CRC 

c.729 73日i p.T243f EDGQW\TVSSSPETKKDHPKTGAKT[p. 

nsC T243fsJ RLCT APDPEPGTER* GAKTRLCTA,KTRLCTAPD,KTRLCTAPDP,HPKTGAKTRL I LUAD 

p.t847f PYI NTTVI PSSSSSRGSI DSSRSEK[o.E8 鈣的EKIEV,EVWRENAEL,EVWRENAELV,SSRSEKIEVW,IE I 

I c.2540delA I s 47fsJIEVWRENAELV* VWRENAEL I CRC 

CLADVLLSV, VLLSVH LIV, LLSVH LIVL, TM FRRPHSC,SVH UV 

LRV,KVHI NT此AFR,LSVHLIVLR,VVRI PAPFR,RVVRLPAPF,K 

VVLRHPKV,VLRHPKVHL,MFRRPHSCL,VLRVVRLPA,KAVE 

FLQER,NLPPKVVL且， HLIVLRVVR,DVLLSVHLl,HPKVHLNT

M,HPHSCLADV,t'\PFRVNHAV,ARHKAVEFL,RNLPPKVVL,F 

RVNHAVEW,LPAPFRVNH, VE FLO.EHN L,QERNLPPKV,ADV 

LLSVH L,TMFRRPHSCL, VI LSVH LIVL,SVH LIVL RVV,H LIVI R 

VVRL,FLQERNLPPK,KVHLNTMFRR .. HVVHLPAPFR,SARHK 

AVEFL,RNLPPKVVLR,MFRRPHSCL曳，VVRLPAPFRV,LLSVH

PHTKSS RLQGSSLSSESARH KAVff[p Fl I LIVLR,DVL凶VH LIV, LSVH LIVLIW, HP KV H LNT MF, RPHSCL 

354fs]LQEHNLPPKVVLRHPKVHLNTM I ADVL,LPAPFRVNHA,NTMFHRPHSC,LQEHNLPPKV,RHPK 

p.F13S I FRHPHSCLADVLLSVHLIVLRVVRLPAPF I VHLNTM,HLNTMFRRPH,CLADVLLSVH,LHVVHLPAPF,AD 

LLLU.AGARAEEE~叫 LENVSLVCPKD﹛ p.A

43、﹞ VTRFKH LRKYTYNYEAESSSGVPGT I VTRFKH LRK, L\ CPKDVTR,DVTRFKH LR,\ ·r HFKH LRKY,SLV 

笠g＿~＿J＿~：旦旦旦？工＿＿＿J __ ［＇.：已：~＿？＿日＿J__ ~＿一一一一一一一一一一－－－－－－－－－－－－－－L~~~且：~~－
TKfEVIPPLIENRQSWSVCKQVFPG[p.L 

p.L973 I 973M]MNYCTSGAYSNASSTDSASYYPI I GMNYCTSGA,KQVFPGMNY,MNYCTSGAY,GMNYCTSGA 

z史Q~__ J土
FLSPSAQQASWQVSARFNQYKYNQN[ 

p.F310 I p.F3102LJLSAGNNENiMEAHVGINGE 

NQYKYNQNL,YKYNQNI SA,NLSAGNNE1吐 1,0.YKYNQNI SA, 

FNQYKYNQN L,NQYKYNQNLS, YKYNQNLSAG,LSAGNN EN 

APOB I c.9306C>A I 2L I ANI DFLN IM I UCEC 

MEAHVGINGEANLDFLNIPLTIPEM[p.H 

p.R3!3 I 3136CJCLPHllTTPPI KDFSLWEKTGLK I TiPEMCLPY,PEMCLPYTi,LTIPEMCI. 阱，PEMCI PYTll,IPLTI 

z旦旦旦＿__]_ __ ~：~！！曳立豆.~~：＇.I一＿＿＿［＿＿立一＿＿＿＿＿＿＿Jg一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿J.~~！~~~~~1.l~~：盟主~－~
SQVEAFESREGGP＼丹VGGRVEAEESAG[p

APOB I I p.R840 I .R840l]VEDSCGLDPAGSQTARAEGM 

~－－－－－－－－－－-1-~：~旦旦旦三I__ J __ ~ ____________ J＿豆豆也：：＇..~－~一一一一一一一一一一一＿＿＿＿＿＿J一主~~－~－~豆豆豆Y，~Y.'.~.！？.？.~旦旦E在一－－－一一一一一一一一一一一一一一一v：世主~－－－－－

p.5115 

APOD c.344ζ＞T L 

p.C130 

APOE c.388T>C i司

APOO 

c.412A>C p.i138L 

p.R668 

APPLl c.2002C>T w 

AQPl p.0261 

。 c.782A>T L 

AQP2 c.203A＞ζ p.N68T 

AQPE p.A309 
p c.92.SG>A T 

I FMPI APYWl,WFMPLAPYW,KFSWFMPLA,SWFMPLAPY, 

iEGEATPVNl.TEPAKLEVKFSWFMP[p.S I MPI APYWIL,VKFSWFMPl.,FSWFMPLA阱，FMPlAPYWll.,

115日 u\PYWI LO. TDYENYALVYSCTCllQ I SWFMPLAPYW, WFM PLAPYWl,EVKFSWFl\/lPL, VKFSWF 

EETRARLSKEl.QAAQARLGADMEDV[p. 

(13日R﹞ RGHLVQYRGEVQAMLGQSTEE

LRVRL 

PKMGVITVSGLAGLVSARKGSKFKK[p.I 

MPLA,MPLl-IPYWIU-\ 

RGRLVQYHG,MEDVRGRLV,DVRGRLVO.YR 

138L]LTYPLGLATLGATVCYPVQSVllAK I KLTYPLGLA .. KFKKLTYPL,GSKFKKLTY .. KKLTYPLGL,LTYPLGL 

CESζ 

ACζ 

v I A TL,KFKKLTYPLG,KGSKFKK叭SKFKKLTYPL,FKKLTYPLGL I CLL 

ERVKEKQQKELNKQKQIEKDLEEQS[p.H I 

668W川iLIAASSRPNQASSEGQFVVLSS I SWLIAASSR,LEEQSWLIA,EEQSWLIAA,QSWLIAASSR,IEK 

sos I DLEEQSW,LEEQSWLl/-\A, EEQSWUA肘，KDLEE邱WU I CRC 

SAGNGWWWVPVVAPLVGATVGTATY I 

[p.Q261L]LLLVl-\LHHPEGPEPAQDLVS I GTATYLLLV,ATYLLLVAL,A TVGTATYL,TVGT ATYLL,GTATYL 

AQHKAS I LLVA,1－＼刊 LLLVl-\LH,ATVσfATYLL I LUAD 

QIAMAFGLGIGTLVQALGHISGAHI[p‘ N I 

68T]TPAVTV/-\CLVGCHVSVLRAAFYVI-\ I HITPl-\VTVA,SGAHiTPAV,TPAVTVACL,AHITPAVTV,HISG 

AQ I AHiTPA,ITPl-\VTVACL,TP/WTVAζLV,AH!TPAVTVA I KIRP 

KEDVNGSK叭汀V下rFSTIPHMPTYLV[p. I HMPTYL\!TF,PTYLVTFVl,TYLVTFVIC,LVTFVICDY,MPTYLV 

A309T]TFVICDYDHVNRTEHGKEIRIWA I TFV,HMPTYLVTFV,PHMPTYLV.汗，YLVTFVICDY,MPTYLVT

RKD I FVI I me 
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ASLLLKKVP!AQAGCLFTGiRRESP[p.R1 

ARAP I I p.R山 i 泣巴山LLRCREEPPRLLGSRFQERFFL GI RRESPLV, TG I RRES PL, RRESPLVG L .. R ESPLVG LL, FTG I RRE 

3 c.3677G> T 6L L SPL,IRRESPLVGL I LUAD 

FANKQDLPNAMAISEMTDKLGLQSL[p. SLHNRTWYV,llNRTWYVQA,QSLHNRTWY,LQSUINRTW, 

p.R149 I R149HjHNR QSLHNRTWYV..LQSUINRTWY,KLGLQSLHNR .. GLQSLHNR 

AHF4 I c.446G>A I II GLDWLS TW 

LFKRLRAVPTNKACFDCGAKNPSWA[p‘ 5、WANITYGV,NPSWANITY,WANITYGVF,AKNPSWANl .. AN 

I i 叫jNITYGVI ITYGVFL,SWANITYGVF,GAKNPSWANl,KNPSWANITY,NI 

AP2 c.113G>/-\ p.S38N F! TYGVFLCI, WAN ITYGVF L I PHAD 

KMLTQTDSA,EIAEVLFHl,KMNISGKKM,DSAWDLEIA,MLT 

SLRLA YKDLEIQM KKDEKM NISGKK[p. 。TDSAW,TQT DS/-\ WDL, LE IAE VLFH, WDLEIAEVL,QrDSA 

AHFG p.N299 N299fs]M LTQTDS/-\ WDLEIAEVLFH !Q WDLEl,SAWDLE!A凹，KMNISGKKML,EKMNISGKKM,KK

AP3 c.896delA fs MLTQTDSA,KMLTQTDSAW,LEIAEVI FHl,WDLEIAEVLF I PRAD 

ARFG c.4654 465 p.P155 LDIFKTTIPHl-\LLTWRPNSGE f APP[p Pl 

EFl Si鬥sC 2fs SS2fs] fSISCK* I UAPP fSIS,GEl/-\PPTS!,ETAPPTSISC I Sll-\D 

KFPEQKLFAALLIKCVVQLELIQTl[p.016 

AHFG I I p.D163 I 32N]NNIVFFP ELIQTINNl,LIQTINNIV,QT!NNIV阱， IQTINN!VF,TINNIVFFP

EFl c.4894G>A 2N AV A,ELIO.TINNIV,IQTINNIVFF,110.TINNIVF,LEI !QTINNI I CRC 

GLIPTGSGRHPSHSTTPSGPGDEVA[p.H 

86L]LGIAGEKFDIVKKWGINTYKC fKO.L V /-\LG IAG EK,l\LG 11-\G EKF, DEV /-\LG IAG, V !\LG 11\G EKF, DEV 

2 c.257G> r ALGIAGE I lUAD 

Kl\WI ITRWFV,I\、WI ITRWFVL,GFVKI\叭IHTR,HKQGGFVKI\

NPQQGQGRQNAIKCGWLRKQGGFVK ,KQGGFVKAW,FVKAWHTI札旬，VKAWHTRWF,AW’HTRWF

[p.T3SA]AWH fHWFVLKGDQLYYFKDE VLK,GFVKAWHTHW,KAWHTHWFVL,FVKAWHTHWF,HK 

AP24 c.l03A>G DETKPL QGGFVKAW I TGCT 

LEFADKSPTPPNLPSDKIYPPSGSP[p.U 

ARHG p.E125 2S3K]KEN fSfATM fYMTTTPATAQMS SPKENTSTA,KE~JTSTATM’的YPPSGSPK,SPKENTSTAT,KE

AP32 c.37.57G>A 3K TKEA NTSTATMT CRC 

GQQHAVSHKTFGISLEEVLVNEFrR[p.H 

；~~~ : c.382C>T : ~.R128 : ~~~（~~CKHLELTATMQVEEATGQAAGH : ~~~~K 刊c:l~~，~－~~~~~LEL,CKHLHTAT,NEFTRCKHL,VLVNE : CRC 

VN EFTRRKH LELTATMQVEEATGQA[p. 

ARHG I I p.A147 I A147叫VGRRRGNVVRRVFGR!RRFFSR

~~~~一一上主.:1::1:2~.三工＿＿＿＿＿_L~ ___________ J_ ~~主~－－－－一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿__]_ __ ~ 
I KAARALCHR,AARALCHRl,RALCHRIMP,LKAARALCH,ARA 

ARHG I I I MGGCIPFLKAARAI C(pPl6H]HRIMPP I LCHRIM,HRIMPPLLL,ALCHRIMPPI ,KAARALCHRl,AARAI 

在豆豆－－－－L~：＇.~！.S:.？＿~_______ JJ？：：？＿｝＿~~－..l－－~－~！也~~£！£~：~.旦旦旦控豆止一一一一一一一一－－－－L~－~－~！~，~~~：~主旦旦旦~~＇旦旦＇.~史坐~：______________________________________ ］＿＿＿~立在E
I YLANLPF fL,KYLANLPFT,QIRKDKYLA,LANLPFTLl,DKYLAN 

ARHG I I p.M69 I ESLSFIGEFIGKIRTEASO.IRKDKY[p.M69 I LPF,SO.IRKDKYL,RKDKYlANL,YLAMLPFTI 1,KYLANI PFTL,K 

APS I c.207lA>T I 1L I 11 ]I ANI PFTLILANQRDS!SKNLPILRH I DKYLANLPF,LAMLPFTI !L I GBM 

ARHG I I p.D890 I RAFLSEVQDTIPVQLVAVTDSQADF[p. I VTDSQADFL,FLKMRLSKS’。FLKMRLSK,\ 'fDSQADFLK,50. I CRC,STA 

APS I c.2670rJeiT I fs I D890fs]LKMRLSKS* I ADFLKMRI ,DSQADFI KMR I D 

QQVSLAEGDRFLU.RKTNSDWWLAR[p 

ARHG I I p.R137 I .R137CJCLEAPS fSRP!FVPAAYMIEES!P 

...盟＿＿＿＿＿J.~：:1:2~~－三~－－－－－J_E__________ ___J一＝－？
ARHG I I p.A615 I VQEARQVFEKIO.RMGAQQDDGSDAP[ 
EF17 I c.1844deiC I fs I p.A61.5fs]LEALTGQGM* I LEALTGQGM,QQDDGSDAPL I STAD 

I I I PISLLGSFLTEESPDKEIDQNSQQE[p E4 

ARHG I I p.E487 I 87G]GSRLRKG fVSSQGTEVVFASASVT 

EFS I c.1460A>G I G I PP I GSRLRKGTV,SQQ.EGSRLRK I KIRC 

EKLRV\♂叫vlSAlAMPREELD一 LL一ECYN、叫ISP ﹝［ p口J ，ι.s

ARHG p.5151 1512f5iRYSAFEPTSPERMMNWHWRK 

EFS c.4535de!C 2fs PTW' 

QTA~SQ（立RFPPPQELSQDSFGSQ.AS[p.

ARID1 p.5614 S614L]L.l\PSMTSSKGGQEDMNLSLQS 

A c.1841C>T L RP SSL 

KPLDLYRLYVSVKEIGGLTQVNKNK[p.K 

ARIDl I I p.K107 I 1071fs]NGGNLQPTSMWAHQAVLPAP 

A c.3211de!A lfs 

203 

RMMNWH叭IRK,NWHWRKPTW,CYNSPRYSA,LLECYNSP

R,YNSPRYSAF,LECYNSPRY,U.ECYNSPRY,MMNWHWRKP 

T,SAFEPTSPER,CYMSPRYSAF,RMMNWH泊IRKP,DI LECYN 

SPR,SPRYSAFEPT,MNWHWRKPTW,FEPTSPERMM,SPER 

MMNWHW I STAD 

SLAPSMTSS,LAPSMTSSK,DSFGSQASL,SQl.\SLl.\PSM . .SLAP 

SMTSSK,DSFGSQASLA,GSQASLAPSM,SQl\SLl\PSMT I BLCA 

SMWAHQ.AVL,NLQPTSMWA,TSMWAHQL\V,WAHQ.AVL 

PA .. LOPTSMWNl,TSMWAHQAVL,SMWAHQAVLP,MWA 

HQAVLPA I STAD 
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ARID1 

GQWMAHMAI ,KMYTTSMAM .. HTSMAMP!,SMAMPILP 

L, 1-1 MALLPSGT, LLSA DQQAA, MALLPSGTK, KLPSLPLSK .. PM 
AISSPPK,QWMAHMALL,MYSPSRYPR,KGRζTACHT,LSKM 

Yl lSM,Kf NFHSSLA, HPLAPM PSK,LAAPSPASR, TACHTAL 
GR,HTALGRGSL,-l lSMAMPIL,ETVSLH PIA YPRSSSSSS,IP 

MA!SSPP,SPASRLQCl,LPASNKLPS,LPSLPI SKM,MPILPLP 

QL,APRTNFHSS,QQAAPRTNF,SSSNDMIPM,\iSLHPLAPM 
,SSSSSSNDM,ISSPPKAPL,SRITSGQWM,MAHMALLPS,NI 

MALLPSG, IKTACHT AL,S N KLPS LPL,S KMYTTS MA, FHSS LA 

ETV,SSLAETVSI ,AETVSLHPL,I PLPQLLLS,GQ叭／MAHMALI 
,AMPI LPLPQL,I LLSADQQAA, WMAH MALLPS, KLPSLPLSK 

M,GMYSPSRYPR,HMALLPSGTK,CTACHTALGR,MYTTSM 

AMPl,IPMAISSPPK,RLQCINSNSR,KGRCTACHTA,ASNKLP 
SLPL .. LSKMYTTSMA,TSMAMPILPL,RTNFHSSLAE,ITSGQ 

WMAHM,LLl-IAPSP/-\SI司，LSADQQ/\APR,SSNDMIPMAl,YT

TSMAMPIL,TVSLHPLAP扎扎YPRSSSSSSS,SPPKAPLLAA,APL

LM\ PSPA ,CPQPSPSL PA,SPS LPAS N KL, LPASN KLPSL，此司 PIL

PLPQLL,AP RTN FHSSL,S KMYTTS MAM, LPS LPLSKMY,SSSS 

SSSNDM,SSSSNDMIPM,ISSPPKAPLL,LAAPSPASRL,LQCI 

NSNSI刻，SGO.WMAHMAL,GRCTACHT AL,SSCPQPSPSL,K 
MYl rSMAMP,DQQAl-\PRTNF,QOJ-\APRTNFH汁ISSLAETV

A c.3972delC 
p.Y132 

4fs 

STGAPQPNLMPSNPDSGMYSPSRYP[p 

.Y1324fs]RSSSSSSSN DM IPMAISSPPK 
APLLAAPSPASRLQCINSNSRITSGQW 

MAH MALLPSGTKGRCT ACHTALGRGS 

LSSSSCPQPSPSLPASNKLPSLPLSKMYT 
TSMAMPILPLPQLL凶ADQQAAPRTNF

HSSIAETVSLHPLAPMPSKTCHHK那 SL,LAETVSLHPL,LPLPO.LLI SA,AETVSLHPLA I STAD 

RQSCCLPGL,CLPGLTHPA,LSISRPTSR,ISRPTSR/-\1司， Rl-\RQS

CCLP,LTHPAHQPL,RPTSRl-\RQS,WRIGGGTPL,LPG仁fHPA

VDCSDKLGRVQEFDSGLLHWRIGGG[p. I H,GLTHPAHQPL,LLHWRIGGGT,SISRPTSRAR,HWRIGGGT 

ARID1 I I p.G184 I Gl848fs]TPLSISRPTSRARQSCCLPGLT I PL,TSRARQSCCL,RARQSCCLPG,RPTSRARQSC,HPAHQPL 

·－－主＿＿＿＿＿＿＿＿＿_L~：~~~~~－~旦
IALWCASSV,ALWCASSVT 

ATPPSAA,AWRSCIALW, RWL WYCWPT, WLWYCWPTW’,1 

WYCWPTWL,RTRCAGRWL,RAVSATSWA,RCAGRWLWY, 
、司VYCV司VPTWLR,QLVPLQCRR,WPTWLRGTA.. VPLQCRRAV, 

SAl-\WRSCIA,LATPPSAAW,1-\AWRSCIAL,LQCRRAVSl-\,RR 

AVSATSW,CIALWCASSV,WLWYCWPTWL,WI RGTAWQL 
V,CAGRWLWYCW,RWI WYCWPTW,TWI RGTAWQL,RTR 

R LVLETLSKLSIQD N NVD LI LA TPP[ p. P2 CAGRWI W,LATPPSAAWR,LWCASS\i TER, \/TERTRCAGR, 

139fsjSMWRSCIAL叭iCASSVTERTRC LWYCWPTWLR,SAAWRSCIAL,WPTWLRGTAW,ILATPPSA 

ARID1 I I p.P213 I AGRWLWYCWPTWLRGTAWQLVPLQ AW..AAWRSCIALW,TERTRCAGRW,RGTAWQLVPL,LQCR 

A c.641SdelC 9fs CHRAVSAlSWAS* RAVSAT,CRRAVS/-\TSW,RAVS/-\TSWAS 

NGIMYTGVLFAQPPAPTPTSAPNKG[p. QQRRRPGRK .. AVHTLI llYL,GAVHTLHIY .. WASGAVHTL,RPG 

ARID3 I c.1帥 165 I p.GSSO I G550fsjRR間QQQRRRPGRI WASGAV,NQRRPGWAS,AVHTLHIYLK,GWASG/-\VHTL,O. 
A OdelG/-\ fs RRPGWASGAVl-ll LHIYLK* QQRRRPGRK,SGAVllTLHIY,RQQQQRRRPG 

LNVSKPQKLARSPARISPHIKDGEK[p.D 

心 I I 戶口山 ！叫
A c.3462T>/-\ 4E ELON HIKDGEKEK 

ETDRPSLESANGKKKTKKLRMKRNH[p. KLRMKRNHL,RMKRNHLVt,LRMKRNHLV,KRNHLVEPL,KL 

ARL13 p.R358 R358LJ LVEPLN IDDCt'\PESPTPPPPPPP RMKRNHLV,HMKRNHLVEP”MKRNHLVE仇，KKLRMKRNH

B c.1073G>T VGW 

I s·rAD 

I CLL 

I lUAD 

MRVAG[p.G6RJRRALSRGAELRVPGGA RVAG心，MRVAGRRAL,RVAGRRALSR,AGRRALSR趴 j
ARL16 c.16G>A p.G61司 Kl IGMCLLLGA RHALSRGAEL SKCM 

ARL61 GVVSLVFLllYYLDPSVLSGVSCFV[p.1\/17 GVSCFVLFL,SGVSC FVLF, VL~ LC LADY.LSGVSCFVL, VLSGVS 

Pl c.223A>T p.M7SL SL﹞ LFLζLADYLVPI LAPRIFGSN KW f fE C叭il,VLFLCLADYL, I五GVSCFVLF,FVLFLCLADY I MM 

LRSKNDEVRKHASWAVMVCAGDELT[ 

ARMC p.A514 p.A514T]TN ELCRLGALDI LEEVNVSGT 

3 c.1540G>A RKNKF I TTNELCRLGA 

ARMC MGVALRKLTQWTAAGHGTGIL[p.E22 l… 
4 c.64G>A p.E22K KJKITPLNEAILK日IVFVESFIYKHPQ A,AAGHGTGILK,LKITPLNEAI I SKCM 

GTSCYEYFHQDDIGHLAECHRQVLQ[p. 

p_T395 I T3951\/l]MREKITTNCYKFKIKDGSFIT RQVLQMREK,LQMREKITT,AECHRQVLQM,RQVLQMREKI 
ARNTL I c.1184C>T I I\/] SRW ,LQMREKITTN,MREKITTNCY I CRC 

SKMPFGQLMSEFGGSGTGGWVHGVS[ I p.F212 I p.F212仙別以WVSHDSTVSVAD 、司VVHGVSLSA. .SLSASGSRL,GGWVHGVSL .. SLSASGSRLA .. GV 
A c.636ζ＞A L ASKSV SLSASGSR,VSLSASGSRL,LSASGSRLAW I LUSC 

204 
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SSSENELKWSDHQRAWSSTDSDSSM[p. 

ARPP2 I I p.R338 I R338HJHMLKPAMTKTASFGGiTV汀RG

1 I c.1013G>A I H I DSTS I HNLKP/-\MTK,.SNHNLKPAM品NHNLKPl-\M I me 
SLSL印NNL, M QM F PPSP L, RLEHTFVFL, FVFLRN FS L, FLRN F 
SLML,LQINNLMQM,LFFFLQLLK,LMLLRYIGK,MLL佇flGKK

,RNFSLMLL且， RATRFWDPI司， RYLVPEO,S L,QM FPPSPLF, MF 
PPSPl.FF,RRLEHTFVF,VFLRNFSLM,HSKLGKKSR,KLGKKSR 

YL, LG KKS RYLV, KSRYLVPEQ, KQSS RR! EH ,SSRRLE HTF, RY I 

GKKRRA,iGKKRRATR,ATRF叭IDPRR .. NFSLMI LRY,LLRYIGK 

KR,SPLFFFLQl,LLKQSSRRL,YIGKKRRAT,QINNLMQMF,HT 
FVFLRNF,SKLGKKSRY,LSLQINNLM,LRNFSLMLL,GKKRRA 

TRF,KKRRA TRFW ,FPPSPLFFF,PPSPLFFFL,KLGKKS IWLV, Y 

LVPE QSLS L, L M QM F PPSPL,FVFLRN FSLM, FLRN FSLM LL,S 

LSLQINNLM,PI FFFLQI LK,RI EHTFVFLR,SLMLLRYIGi已IML 
LRYiGKK,I QINNI MQMF,MQMFPPSPLF,QMFPPSPI FF,M 

FP PSPLFF F, RRLE HTFVF L, TFVFLRN FSL .. VF LRN FSLM L .. KS R 

YLVPEQ玉，SSRHLEHTFV,HTFVFLRNFS,Ri\TRF叭IDPRI司，ATR

HNVEKQDIATYYCALWEVHSKLGKK[p.I I FWDPRRG,HSKLGKKSRY,RNFSLMLLRY,FLQLLKQ玉SR,ML

130fs]SRYLVPE[),SLSLQiNNLMQMFPP I LRYiGKKR,LLRYIGKKHR,YIGKKRRATR,FPPSPlFF叭，SPIH

ARPP2 I I p.i130f I SPLFFFI QLLKQSSRRLEHTFVFI RNFSL I FLQLL,SRYLVPEQSL,SLQiNNLMQM,I KQSSRRI EH,KQSSR 

} __________ J土豆＿？＿9＿型企－－－－L~－－－－－－－－－－－－L~－~－~~:i'.L~~－~~~~I！：~~－~~g－~~－~－~I£＿~－－－－－－－－－L~~E'.:!_I:E~~.三~~~~－~－~I£，~~！：~~－~－l:'.I~~£，y＿~~~~~－~~~＇且一一＿＿＿＿＿＿＿＿J三：＇.！：：＇.？_______ _ 
LSFHKDLFIAfYQAFPPVPNPPRPP[p.T9 

ARRB I I I 9P]PRLQDRLI RKLGQHAHPFFFTVRMP 

·－－三＿＿＿＿＿＿＿＿＿_L＇.＇.＿~~~~位~－－－－－－_L 豆~f__ J __ ~－－－一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿1:3.~~f－~－~.旦Q＿~~－－－－一一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿J __ I§S_I一－－－－－－·
ALRLEAQGHATAAWGPSTCPRASAS[p. I RASASAAAL,ASASMALA,SASAAALAV,CPRASASAA,ASA 

ARRD I I I T79AjAAALAVFSEVEYLNVRLSLREPPA I AALAVF,AAA!AVFSEV,STCPRASASA,RASASAAALA,ASAS 

＝立一一＿＿＿＿］＿＿＿~， 

p.A234 

AHSD c.701C>G G 

c.701 709d 

e!CCGGCGT p.AGV2 

ARSD I GG 34del 

LGILTLAAGQTCGFFSVSAHAVfGM[p. 

A234G]GGVGCI FFISWYSSFGFVRRW 

NCiLM 

LGILTLAAGQTCGFFSVSARA\iTGM[P 
AGV234dei]GCLFFISWYSSFGFVRRW 

NCILl\/lRNHDVTEQPMV 

FAVTSVGGLPLNETTLAEVLQQAGY[p. 

MGGVGCLFF,SARA\/TGMG,GMGGVGCLF .. GMGGVGCLF 

F,SARAVTGMGG,TGMGGVGCLF I KIRC 

TGMGCLFFl .. VTGMGCLFF,SARAVTGMG,A\i TGMGCLF,G 
MGClFFiS\111,MGCLFFISWY,RA\iTGMGCLF,AVTGMGCLF 

KIHC 

V!3l月 ITGllGKWHLGHHGSYHPNFRGF I QQAGYITGl,EVLQQAGYl,LQQAGYITG,LQQAGYITGl,QQ 

AHSG I c.391G>A I p.V1311 I DYY I AGYITGll,AGYITGllGK’的ITGllGKW,AEVLQQAGYI I CRC 

I p.1243f I iWTCLGAPiKGYSFFPGEEEVLIPP[p.124 

團主~IL___ J___~，I＿？＿~＿g＿~l~ ___ __j斗一一一＿J立三）＿~~£.笠~~－－－－－－－－－－－一一一一一一一一一一＿＿J斗~f~~f~~＆~－~－＇：＇＿~＇.~~~~Y'.~＇.~f－~~f－~－~＇－~~~~Y－~！ff＿~－－－－－－－－－－－一＿J__ ~I~Q _______ -
QHVALYLEHGADVGLRTSQGETALN[p 

p.T249 I T249A]AAC.L\GAEGPGSCRRHCi,AAARR I ALNAACAGA,ETALNAACA,SQGETALNA,GETALNAAC,SQ 

·－－主？－~~~J__ ＇.＇.，｝＿~~主：：~____ J ＿＿ι＿＿＿＿＿＿＿＿＿ __]_ __ ~－~~坐一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿J __ ~~I主L怯生g＿~I：~扭扭住一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿J一位
QEEVlAKCSMDHGVDSSIFQNPKKL(p. I YLTIGMLVL,FQNPKKLYL,KLYLTIGML,LYLTIGMLV,IFQNP 

p.H207 I H207Y]YLTIGMlVLLSEEEiQQTCEMLQ I KKLY,NPKKLYLTl,KKLYLTIGM,KLYLTIGMLV,YLTiGMLVLL, 

AS江1 I c.619ζ＞T I y I QCK I IFQNPKKLYL,LYLTIGMLVL,SIFQNPKKLY,KKLYLTIGML I CESC 

ASCC2 c.1094G>T 

A5CC3 c.3590G>A 

ASCC3 I c.407G>A 

ASCL'1 c.105delC 

ASiζ2 c.137G>[ 

p.R365 

L 

p.R119 

70 

p.R136 

IQ 

I LLQEKRFLL,FLLDYDALF,RFLLDYDAL,QEKRFLl.DY .. LDYDAL 
CDN iQG FI EEFLQi FSSLLQEKRF L[p. R36 I FPV,S LLQEKR FLL, FL LDYDALF P, LLD YD AL FPV, RFLLDYDAL 

SL]LDYDALFPVAEDISLLQQASSVLDET I F,LQEKRFLLDY,KHFLLDYDAL,LDYDALFPVA I LUAD 

VKQCVHQIPSVMMEASIQPITRTVL[p. 

R1197QJQVTLSIYADFTWNDQVHGTV I TVLQ\ TL剖，VLQ\ TLSIY,LQVTLSIYA,VLQ\ TLSIYA,ITRTVL 

GEPWWI I Q盯L盯VLQVTLSl,TVLQVT巳IV，即ITRTVLQV I me 
ETKAIKQMFGPFPSSSATAACNATN(p. 

R136Q]QllSH FSQDDLTALVQMTEKEH 
GDRV I ATNQllSHF,TAACNATNQl,NATNQllSHF 

ALPYSLRTAPLGVPGTLPGLPRRDP[p.D 

35fs]SGSPCllWTPRAGSGRAAAAHGD 
GSTζPCRWTAPSSPPSSASA TSl-ISGSGC 

UCEC 

p.D35fs I AA* 

RAGSGRAAA,STCPCRWTA,WTAPSSPPS .. TPRAGSGRA,AP 
SSPPSSA,DPSGSPζVW,RAGSGRA/\A/-\,IWV f t'\PSSPPS,SG 

SPCVW1 PH,TPRAGSGRA/\ I Sl/-\D 

' RMAREEPAPMLAMGQPGGGRGGE[ 

p.R46L]LALQGPGVARHGRPSLSRAKLH 
p.R46L I GLRH 

205 

ELALQGPGV,GELALO,GPG,QPGGGRGGEL,GEU-\LO,GPGV I KIRP 



WO 2016/187508 

11 c.797.l\>G 
I p.Q266 I 的卡！TRREN叩叮叮.l\TVTAFW[p

R .Q266R]RSLU-\CCQLPSRPG!HLC' 

ASPM I c.719C>T 
p.5240 I EENKIPISPISPAFNECH 

I F OF]FVRRSTTYSSLHASENRELLNVHSAN 

DDDDDDDDDEDNSLFPTREPHSHFF[p 
ASPN I c.201del[ I p.F67fs F67fs]HUCFO.CVHl.DVSAIHEL YIAO.I 那

EIVEEQM HI LH ISV MGG Lll-\LLLLL[ p. L2 
c.661.663d p.l.221 21del]VFTVALYAQRHWQKHRRIPQKS 

ASTN2 elι：TG del AST EAT 

EGLSKATQDQILQfLIQHVRRQNLL[p.S 

p.S108 I 1081L] 
ASXI 2 I c.3242C>T I lL QRF 

SIPEL.l\STEMIKVKNHSVLQRTEKK[p.E8 

73fs﹞ι：YLHHWNYLSFLKGO.llHEMSFHL 

p.E873f LNYRTSN!SHQWIRLHFQKALEIKHISKG 

ASXl.3 c.2618deiA s VHRVG* 

NRADNSGKPQQPPGGFAPAAINRSl[p. 
p.P147 P1470Q]0.CKVIVDHS fTLTSSLSLTVSV 

ASXl3 c.4409C>A OQ ESSE 

ArAD EIPDSTl'v1SICVPSETVDEIVKSGYI ［戶的。

s c.9131\>G p.1305V .5V]GESENSEISQQVRFKrvrvLAO.VHPI 

SLRNMMQLCTRCLSNCTKKSPNKIA[p‘ 

p.S800 S800F] FGFF LHLL 1 SKLl'v1N DIADICKSLA 
的M c.2399C>T F SF 

CNSPTNPY叭，VMEGQLSNPTFYLVCF[p.

ATP10 p.l.130 L1304月 ITPVVALLPRYFFLSLQGTCGKSL

B c.3910C>A 41 IS 

AVVGIVVYAGHETKAMLNNSGPRYK[p. 

ATP10 p.R311 R311H]HSKLERRANTDVLWCVMLLV: 

。 c.932.G>A H MCl.TG 

LGTDllPSIAU\YEKAESDIMNRKP[p.R8 

Af P12 I I p.R858 I 58C]CHKNKDHLVNO.PL/-\ VYSY叫
A c.2'.172C>T C QA 

VEPSHKSKIVEYLQS) DEi [ AMTGD[p.G 

PCT/US2016/033452 

SAT\i TAFWR;TAFWRSLLA’的lLACCQL,T\i TAFWRSL ..盯A

FWRSLL,GSATVTAFWR,ATVTAFWRSL,T\iTAFWRSLL,VT 

AFWRSL凶，WRS叫CCQL I /-\CC 

.l\TCLPLFVR, HGATCLPLF, FVRRSTT1 S .LFVRRSTTY,TCLPLF 
VRR, LP LFVRRST,ATCLPLFVRR, LPLFVRRSTT, PLFVRRSTTY, 

。IGATCLPLF I LUl-\D 

DVSAIH ELY.SH FFH LICF .. C FQCVH LDV,RSH FFH LIC .. EPRSH F 
FH L, H LI CF QCVH, LDVSAI H EL, H LIC FQCVH L, H LDVSAI HE L, 

AIHELYIA印，RSHFFHLI口，DVSAIH EL Yl,EPRSH FFH Ll,REPR 

SHFFHl.,FO.CVHLDVSA,LDVSAIHELY I STAD 

LIALLLLLV,t'\LLLLLVFT, 11-\LLLLLVF,G LIALLLLL V ,t'\LLLLLVFT 

V,LIALl.LLLVF I PRAD 

RVHRQNLLL,LLVVPPSQF,RRONLLLVV,RQNLLLVVP,RVRR 

QNlLl.V,Ll.lVVPPSQF,LVVPPSO.FNF,RQNl.LLVVPP I LUSC 

EMSFHLU~Y,YLHHWNYLS,llREl'v1SFI址，YLS FLKGQI, LLNYR 

TSNl,HISKGVHRV,l'v1SFHLl.NYR,ALEIKHISK,HWNYl.SFlK, 
QWIRLHFO.K,CYl.HHWNYL,l.HHWNYLSF,SHQWIRLHF, 

IRLHFQK.l\;KCYLHHWNY .. RTSNISHO.W,SFI KGQllR,SNISH 

QWIR,EIKHISKGV,GQllREl\/l缸，LQRTEKKCY.HHWNYLSFL,

LSFLKGQll,LKGQllREM,REMSFHLLN,IRLHFQKAL.LHFQK 

ALEl,FQKALEIKH,YLHHWNYL蚱，H LLNYRTSN I, YLSFLKGQ: 

1月l.KGQI I REM ,QI I RE MSF H l, 11 RE MS FH LL, Rl H FO.KALE I, H 
QWIRl.HFQK,KALEIKHISK,HHWNYl.SFLK,lSFLKGQI阱，CY

LH HWNYLS, NYlSFLKG印，ISHQWIRI HF,KCYl.HHWNYI ,R 

TSNISHQWl,KKCYLHHWNY,REMSFHLLNY,EMSFHLLNYR 

,TSNISHO.WIR,MSFHLLNY 悶，WIRLHFQKl-\L,LQRTEKKCYL
,LHHWNYLS孔，KGQllREl'v1SF,LNYRTSNISH,YHTSNISHQW

,FQKAl.EIKHl,lEIKHISKGV,KH!SKGVHRV,TEKKCYl.HHW I 5－阱。

AINRSIQCK,RSIO.CKVIV,AINRSIQCKV,AAINRSIQCK I l UAD 

YIGESENSEI I TGCT 

KIAFGF FLR,AFG FFLRLL, SPN KIAFG F, KKS PN KIM, N KIAFG F 

FL, IAFG FF LRL, KIAFG FF LRL, KSP N K IAFGF, N KIAFG FF LI司，SP

NKIAFGFF,TKKSPNK!AF,IAFGFFI RI l. I CESC 

YLVζFITPV,LVCFITPVV,FITPVVALL,CFITPVVAL,YLVCF!TP 

VV,FYLVCFITPV,CFITPVVALL,!TPVVALI月，NPTFYLVCFI I UCEC 

SGPRYKHSK, RYKHSKl.EI司，GPRYKHSKl.,NSGPRYKHSK I CRC 

IMNRKPCHK,MNRKPCHKNK,DIMNRKPCHK I 日！ CA

ATP2A I I p.G704 I 704C]CVNDAPALKKAEIGIAMGSGTAV I CVNDAPAl.凡ITAl'v1TGDCV,AMTGDCVNDA,CVNDAPAl.K

1 I c.2110G>T I C I AKT I K,EITAM 

I i才Q叭ILl\LLf》L,GSSCLVVf》V,RGL〔：G〔：Si才 R,ALLf》LHGNR,SSCL 

lVTDGl.PATALGFNPPDlDIMDRPP[p. I VVPVR,APHQWLAl.L,lPLHGNRGl.,CSHRGSSCL,EPQGAP 
ATP2A I c.2457 245 I p.R819f I R819fs]PEPQGAPHQWLAl.LPLHGNR I HQW,LLPLHGNRGl.,GSSCLVVPVR,CSHRGSSCI V,lALLPI 

L一＝＝＝一」＝＝－豆.＇..＇.：＇主一一＿＿＿J_ 
SVllVVI \iTAI二 1、、l ﹝）叭／SKEKQI二 i司GLQC﹔﹝pR 

ATP2B I I p.Rl83 I 183H]HIEQEQKFSllRNGQLIQLPVAEIV 

士一一一＿＿J __ ~：~~豆豆三生－－－－-1－－~－－－－－－－－－－－－－L－~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-L主9£_i:~§~＿旦~＇.：！：＿~＇.：！｝＿~＿g_~＿9_~！巳－~－9£－~－~~＇豆豆~！＿___________________________ _J_g，~－－－－ 
GTDVCKEAADMll VDDDFQTIMSA![p. 

ATP2C I I p.E724 I E724KJKEGKGIYNNIKNFVRFQLSTSIA I IMS.l\IKEGK;AIKEGKGIY,TIMSAIKEGK,SAIKEGKGIY,DFQTI 

__ } ＿＿＿＿＿一一＿＿＿］一－－~
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iSYPLENAVPFS LDSVANSi HS LFS[ p. El 1 

I p.E119 I 9Q]QETPVVLQLAPSEERVYMVGKANS SLFSQETPV,FSQETPVVL,QETPVVLQL,SLFSQETPVV,HSLF 

P2 c.355G>C Q VF SQETPV,LFSQETPVVL,SQETPVVLQL,QETPVVLQLA I HNSζ 
MTGKLGFIAGVINRERMASFERLLW[p. 

I p.R191 I R叫QICRGNVYLKFSEM DAPLEDPV SFERLLWQIλNQICRGNVY,FERLLWQI仁， LLWQiCRGNV,W

01-\4 cS72G>A Q TKEE QICRGNVYL,QICRGNVYLK,LWQICRGNVY,t'\SFERLL叭IQ.I I CRC 

RQVRPVTEKLPANHPLLTGQRVLDA[p一

ATP6V p.L237 L237PJ PFPCVQGGTTAIPGAFGCGKTVI 

1A c.710T>C p SQS VLDAPFPCV,GQRVLDl-\PF,RVLDAPFPCV,TGQRVLDl-\PF I THCA 

ATP6V p.Y383f DLTGFITEGQIYVDRQLHNRQIYPP[p.Y 

181 c.1149deiC s 383fs}STCSLPCRG* IYPPSTCSL,HQIYPPSTC,QIYPPSTCSL,RQIYPPSTCS I s·rAD 

KERERVRAR,RERVRARVR,RVRARVRAP,RARVRAPCC,RV 

ATP6V I c心 RAPCCAG, RA PCG\GSR, RVRARVRAPC, RARVRAPCCA, RV 

1C2 鬥sAG s R312fs]KERERVRAHVRAPCCAGSR* RAPCCAGS,KERERVRARV,RERVIV\RVRA I Sll-\D 

HSNCCDGGY,FQSL YHSSV, SL YI ISSVY仁， LYI ISSVYCl\/l,llRFA 
FQSL, RFAFQSL YI 1,GGYRSRCSK, HSRCSKWHT .. RCS KW HT 

NK,CSKWHTNKf司， KWHTNKHWR,llTNKRW’RAl,RWRAIGD

GS, IRFAFQSL Y,QSLYHSSVY,SSVYCMSl F, FAFQSLYHS, HSS 
VYCM鈍，MSlHGTGH,SKWHTNKHW,SlYHSSVYCM,TllR

FAFQSL .. HSNCCDGGYR,llRFAFQS凹，RSRCSKWHTN,KWH

IVETYFPGYNRSISRTETllRFAFQ[p.Q99 TNKRWRA,IJTNKRWRAIG,FQSLYllSSVY .. HSS\ YCl\/lSLF,G 
c.2968 296 p.Q990 Ofs]SLYHSSVYCMSLFTGTGHSNCCDG HSNCCDGGY,ETI IHFAFQS,FAFQSL YHSS, YHSSVYCMSL,G 

ATP7A 9i鬥sl-\ fs GYRSRCSKWH fNKHWIV\IGDGS* GYHSRCSKW’ KIHC 

VYQA<;SPDEVALVQWTESVGLTLVG[p. 

p.R519 I R519Q]QDQSSM QLRTPG DQI LN FTI LQ 
Af P9A I c.1556G>A I Q i阱 j LVGQDQSSM,GQDQSSMQL，川GQDQSSM I 日LCA

ASGTVVGVVLYTGRELHSVMNTSNP[p. 

ATP9A I c.869G>/-\ 
p.R290 I R290Q﹞QSKIG叫VNCLTKIL

I Q vvs I NfSNPQSKl,NPQS削LF,VMNTSNPQSK I UCEC 

AAAAAN RKRAA YYSAAGPRPGADRH [p 

.S39GJGRYQLEDESAHLDEMPLMMSE 

Af P9B I c.115A>G I p.S39G EGFEN RPGADRHGRY I ACC 

p.R181 NYLAADGKSTTWSVHLGQLLLSAKK[p. AKKEISQLF,KKEISQLFM, K日SQLFMT,SAKKEISQL~ ,AKK日

ArR I c.5440d巴IA I 4fs R1814fs]E!SQLFMTH' SQLFM,KEISQLF扎們H I UCEC 

LRFN H FATECSWDH L YVYDGDSIYA[p‘ 

p.P的 i P197QJQLV納悶VPERDGNETVPE SIYAQLV AA.QLVAAFSGL .. IY AQLVAAF,AQLV/V\FSG,AQLV 

ATHN I c.590C>A I Q VVAT At'\FSGL,QLVAAFSGLl,SIYAQLVAAF,DSIY AQLVAA I LUl-\D 

IAFSQH NTI MDL VQFFVTFFSC FLS[p. L1 ~sn LSFLL，~ LSFLLVAA,FFSCFLSFL, LSFLLVAAV, TF~ SCFLSF 

AT帆 j I p.L124 I 244FJF叫AVVWKIKQTCWASRRHE , F LLVAAVVW, FSCFLS FLLV, FFSCFLSF LL, F LSF LLVAAV, VTF 
1 c.3732A>T 4F QLLR FSCFLSF, TFFSCF LSFL,SFLLVAAVVW, LSFLLVAAVV I CLL 

IASDSDETSMSLSSDDYTKKKKKGK[p.K 

p.K193 1936RJ HGKKDSSSSGSGSDN DVEVIKV 
Arnx c.5807A>G 6R WNSR YTKKKKKGKR TGζT 

GIJKAEQQQQQQQQQQQQHQHQQQ 
ATXN p.0.217 QQ[p.Q217H]HQQQQQQQQHLSRAP 
1 c.651G> T H GUTPGSPPPA HQHQQQQQH,HQQQQQQQQH I llHC 

AURK p.5387 RLLKH N PSQHPM LREVL日－IPWITAN[p‘

A c.1160C>T L S387L]LSKPSNCO,NKESASKQS* I HPW!TANLS,lSKPSNCO.NK,LEHPWI fANL I CESC 

EG DCYVI LSTHRW\SLLSQD I 1-1 F叭ii ﹝ p.G6

p.G64 4W]WKDSSQDEQSCAAIYffO,LDDYLG 
AVIL I c.190G>T w GS SQDIHF、WIW,SQDIHFWIWK,LSQDIHFWIW I LUAD 

c.896 897i p.G299 DLLNHDDCYILDQSGTKIYVWKGKG[p. 

AV!L I nsG fs G299fs]SHKG* I VWKGKGSHK,YVWKGKGSHK I KIRC 

DGVPRGPVLH!VVVGFHHKKGCQVE[p. 

F34L]LSYPPLIPGDGHDSHTLPEEWKYL KGCQVELSY,HKKGCQVEL,CQVELSYPP,VELSYPPLl,CQVEL 
AVL9 I c.102ζ＞A I p.F34L PF SYPPL,KKGCQVELSY I UCEC 

KARRGGGWR,RTAHRGGRl .. RPPGARTAH .. GRISPQEGL,KA 

c.21 .. 22ins I I MEKARR帥叫GWRPPGARTAH RRGGGWHP,GWRPPGARTA,GARTAHRGGR,l\/lEKARRGG 

AVL9 I G pβ7fs RGGRISPQEGLPG* GW I ACζ 
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WIYMFLVAl,YMFLVAISF .. FI VAISFKT,LVAISFKTV,TVFKAS 

HAA,MFLVAISFK,,l\!SFKTVFK,IYMFLVAIS,KTVFKASHA,VF 

KASHAAK,VAISFKTVF,ISFKlVFKA,FKTVFKASH,NPWIYM 
日V, FLVAISFKTV,AISFKTVFKA, YMFLVAISFK,VAISFKTVFK 

AVPR I I p.F3.5lf I ENPTITITALLGSLNSCCNPWIYMF[p.月 I ,TVFKA5HAAK,PWIYMFLVAl,IYMFLVAISF,SFK1VFKASH, 

！主＿＿＿＿＿＿J __ ~：｝＿2豆豆豆！：＇.__ J __ ~－－－－－－一一＿＿J＿立1世旦旦旦~－~＇.－~~~控且已全~！：：_______________ ＿］＿＿~！：~~~~三世主巴巴~－~£－~I_~~＇』：：＿~｛！：＇.＿也~~－~主一一一一一一＿＿＿＿＿＿J ＿＿笠呂立一－
RGTLSAPNAf f PWLGRDEELAKVEI ［口. I RVLATVLVL,ELAKVEIRV,EIRVLATVL,VEIRVLA 1V,RVLATV 

AVPR I I I G39R]RVlAfVLVLA TGGNLAVLLTLGO. I l VLA, KVEIRVLATV,EIRVLATVLV,AKVEIRVLAT, VEI RV LAT 

｝＿~ _________ I ___ ~｝－~＿＇？＿~：了L___ __I 一』？－
b九， RESAKQG.﹝ i.AQKYI EAMAVIEHMO.[ 

AXON I I p.E930 I p.E930DJDKU.EVENRARQAEEKFEDAY 

__ _[_).} _______ J __ ~：？＿7-豆豆豆三王一L~___________ J __ 
CPENLLPPKKIKTPKGTLPRI VDHV﹝口.~~ 

AXON I I p.WlO I 101.RJRHHPVRRNKFKYl.IDHPVSLTGA I HVRHHPVRR,RHHPVRRNK,RlVDHVRHH,LVDHVRHHPV, 

－－~L ______ J __ ~﹔三立立三~－－－－－J_Lf!:________ J __ 9＿~~－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿J ＿＿立－~~－~－＇.：！！：＿~~－~－~＇~－1:'.＇.：！＿~~~！：：~史一一一一一一一一一一＿＿＿＿＿J __ ~立在E
c.1988 199 I I QSTKKAYPLESARSSPGERASRHHL[p. I HLSTAGTPA,RASRHHLST,ASRHHLSTA,PTCSPRTLR,TPAP 

4delGGGG I pW66 I W663fs]STAGTPAPPPVPTCSPRTLRCL I PPVPT,VPTCSPRTL,RASRHHlSTA,ASRHHLSTAG,HHlSTA 

生~l~＿？＿一L豆豆豆－－－－一＿＿＿＿＿＿_l＿立住一一＿＿＿＿＿］＿＿£＿~－－－－－－一一一一一一一一一一一一一一一一＿＿＿＿＿＿＿L~I~~－－－一一一－－－－一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿j_g~－~－－－－ 
KKAYPLESARSSPGERASRHHLWGG[p. 

c.1993_!99 I p.G665 I G665fs]QQRAPPH H PPCPPVH PGPCD 

位！~！三＿J＿！~－~~三立一＿＿＿＿＿＿＿＿＿＿［＿＿£~－－一＿＿＿＿＿＿＿J__0＿~_r:－~~:i:g~~豆豆豆豆啞巴虫止一一一＿＿＿＿J __ ~j－~笠豆5旦旦5主·＇.豆旦旦巨＇.＂.：！：＇.
TKKA YPLESARιSPGERASI司←lHLWG﹝ p. I HLWGATAGl一，ASRHHLWGA,PTCSPRTI R,TPAPPPVPT, V p 

p.G665 I G665fs]ATAGTPAPPPVPTCSPRTLRCL I TCSPRTL,RHHl.WGATA,WGATAGTPA .. RASRHHLWGA,AS 

AXIN2 I c.1994de!G I fs I P* I RHHLWGAT,RHHLWGAH\G I STAD 

I I [p.MlVJVSRSVALAVLALLSlSGLEAIQR I I 

－－~~.＇.＇！＇. ___ __]_ __ ~：！：主三立一＿＿＿＿＿＿＿［＿＿正也2主＿J__ :i:~－~－－－－一一一一一一一一一一一＿＿＿＿＿＿＿＿J __ ~立足？主主l主L笠盟主旦旦~－~－－－－一一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿J＿旦旦－－－
LLSF叭IPGGY,ll CVWVSSl,lTSSSRE叭IK,SSSREWKVK,KFPE

LLCVW,KVKFPELLC,FWPGGYPAY,TSSSREWKV,EWKVKF 

PEL,LAVLALLSF,SFWPGGYPA,LLTSSSREW,SSREWKVKF, 

WKVKFP ELL, VKF PELLCV, REWKVKFPE, F PE LLCVWV, ELLC 

\ WVSSl,t'\LLSFWPGGY,LLTSSSREWK,TSSSREWKVK,SFW 
PGGYPAY,KFPELLCV叭IV,KVKF PELL CV, DSG LLTSSSR, l LCV 

MSRSVAIAVLALLS[p. U 3fs﹞仇'VPGGY I WVSSIR,LSFWPGGYPA，仁的SSREWKV,YPAYSKDSGL,AI A 

c.37_38dei I I PAYSKDSGU.TSSSREWKVKFPELLCVW I VLALLSF,LAV!ALLSFW,GLLTSSSREW,SSSREWKVKF,REW I CRC,STA 

_B!!'. ____ _j__主L一一一一＿＿＿＿LE：.且三色＿＿_l __ ~－~－~L~！－~：一一一一一一一一一一一一＿＿＿_L~y主~－~~~LY._~£~~~~：旦旦L一一一一一一一一一一一一一一上立一一
[p. Mll] ISRSVAlAVLALLSlSGLEAIQRT 

－－－~：三日＿＿＿J __ ~：~9.三在一一一J_＿［＇.：~＿｝_l____ _j__：？＿~－－－－－－一一一一一一一一一一一一＿＿＿＿＿＿］一旦旦？＿Y..0_l主Y.:，＇.~~~Y.0..~：在y＿~－－－－－－－－－－一一一一一一一一一＿＿＿＿＿＿＿J __ ＇.：！且~~－－－－
0.EAEKEDKMLALSLEDEHLLYGDll[p.Rl 

B3GAL I I p.R145 I 450.]QQDFLDTYNNLTLKTIMAFRW\JT 

·－－叩＿＿＿＿＿J __ 
AElTRMANTU.HVPNlHWlVVEDAP[ p 

的GA I I p.Rl.25 I .R12.5l] LRTPLTARLI RDTGLNYTHLHVE 

·－－立一＿＿＿＿J __ ~：~豆豆三！：____ J __ ~ ____________ J＿工~~－－－－－一一一一一一一一一＿＿＿＿＿＿J＿笠~：Y.笠E主~~LY..~！？.主~~＇~I~－~－－－－－－－－一一一一一一一一一一一一一＿＿J __ ~－~旦旦一－
B3GN I I I GRRVKKWQLllO.LFATCFl.ASl.MFF[p.F I FLASLMFFG,LMFFGNO.Sl,MFFGNQSll,FGNO.SllTL,Fl.ASL 

＝工三一一＿＿＿__]_ __ ~：！？.盟主止一＿＿＿＿＿LJ?Xl立~－J＿＿空空﹞豆豆豆？且1：一一一一一一一一一一－－－－－－－-1-~£！旦旦旦控~~9~＇.Q~l，~！也£~9－~豆豆！！，££9＿~豆豆＇.！I~＇－－－－－－－－－－－－－－--L－~I.0..~－－－－
叭iRIKEQVVGU.AWNNCSCESSGGG[p.B4GAI c.263 264; 

NT1 nsG p.G88fs G88fs﹞ PPPPLP盯SPSY* I PLPETSPSY,PPLPETSPSY I PRAD 

ESCSAREQECEVKLPFNl-\Q只l!SLS[p.R5 I 

BACH p.RS38 380.]QNDF(l主iLKMHKLTPEO.LDCIHDI I SQNDF[).SLl.,AQRI IS LSO., I ISLSQN D F, LSQN D FQS L,S LSQN 
c.1613G>A 0. RR I DFQSL,SO.NDFO.SLLK,RllSLSO.NDF,LSO.NDFO.SLL I CRC 

RLRALRPGREPRQSEPPAQRGPPPS[p. 
G45R]RRPPARS f ASGHDRPTRGAAAG 

BAG1 c.133G>C p.G45R ARRP I AQRGPPPSR,AQRGPPPSRR,GPPPSRRPPA ACC 

EECGRAAGR/-\CGFAQPGCSCPGEAG[p 

p.A231 .A231GJGGSTTTTSPGPPAAHTLSNALV 

BAl2 I c.692C>G IG PGGP I GEAGGGSTT,GEAGGGSTTT I TG口
SSASGWFPEAYVKALEEGPVNPMTP[p. I 

BAIAP I I p.V396 I V396M]MTPMTSMTSMSPMTPMNP I NPMTPMTPrv1,GPVNPMTPM,TPMTPMTSM,MTPMTPM 

弓之一＿＿＿＿_L~：｝＿｝＿豆豆豆三主＿＿＿L也＿＿＿＿＿＿＿＿＿＿＿＿］＿＿旦旦~~－~？－~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－＿］＿＿工？－也~－~~＇.~！I：＇！坐.！：~曰：I：？！也I~！~＇.！：~日I_________________________________ _L~！~！：＇. 
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IEERRSRRKVSTLVDDTSVIDDDIV[p.N7 

85]SNMFFAHQLIPNSCATHALLSVLLN 
BAP1 I c.233A>G I p.N78S I c 

WTDKARRVIMERIGLATAGEPYHDi[p. 
p.R227 R227CJCFNLMAVVPDRRIKYEARLHVL 

BAPl I c.679C> T KVNR 

SL YSVCPSLVVRPKPLHSCTGSPSL[p.R6 
2 c.203G>C 8P]PAYPLLSVITRQPTVISHLVPATPGI 

SEQIMKTGALLI QGFIQDRAGRMGG(p 

C山 _115i I p.M到 .M38fsJGGTRAGPGPGASGCVHQEAE 
BAX I nsG s RVSQAHRGRTGQ' 

RLTGASDKPGEVSKLGKRMGFLYLT(p.F 

176VjVYG HTWQVQDKI DAN NVA YTT 
1 c.526T>G GKLSF 

p.F268f ALDICIVSFNQSASSVFVLGERNFF[p.F2 
BBS9 I c.802del1 68fs]ALRIMDKFDS* 

SSKSRNAPRSSCGNCGARAPEHPPV[p‘ 

719 c.398T>G 
I p.L133 I L133R﹞ RRVESL他叫

R RSV 

DLHCNKRILVVVLQEKIMFDSCTF[p.T2 

BCAS3 I c.641C> T 
p.T214 I 州l\/lKKFFVTSCYPCPGPNMNPI

I I\/] SRW 

RGLSOJ-\ALLLLRQPGARGLARSHPP[p. 
H37fs}GSSSSFHLWMTSPSSQGPRRSL 

HA c.11 IdelC p.H37fs 本

c.385 _395d 

BCKD I e!G叫C p.Gl29 LCCFWPVGIAAFCLAQKVSLCVGL G[p. 
HA TGGGC fs G129fs]IKEKNAPQKQRAIYLRREGGR* 

SMQHFSEAFHO.VLGEKHKRGHU-\Et'\[p 

BCL11 I I p.E.579 I .ES79K]KGHRDTCDEDSVAGESDRIDD 
A c.1735G>A K GTVNG 

BCL2. I c.515A>G 

BCI 2 I c.60T:>G 

IVAFFEFGGVMCVESVNREMSPLVD[p. 

p.Nl72 I N172.S﹞5叫MTEY川川10.DN
I s GGWDA 

MAHAGRTGYDN REIVM KYI [p.H20Q] 
QYKI 50.RGYEWDAGDVGAAPPGAAP 

I p.H20Q I A 
GYDNREIVMKY!HYKLSQRGYEWDl-\[p. 
G33R]R DVGAAPPGAAPAPG I FSSQPG 

一~~~－主＿＿＿J＿泣？＿~﹔：主一＝＝一一＿［一＝－﹔？：
PPASPGPFA.[ RSPI FIFMRRSSLlS[p.R9 

PCT/US2016/033452 

IVSNM FFAH, DIVSN MFFA,SNMFFAHQL,SN MFFAf IQU, V 
SNMFFAHQL KIRC 

PY! 1 DICFN L,DICFN Ll\/lAV, YH DICFNLl\/l,GEPYHDICF.1-1 DIC 
FNLl\/lA,PYHDICFNLl\/l,DICFNLl\/lA\iV,EPYHDICFNL,HDIC 
FNLM/-\V ov 
TGSPSLPAY, LPAYPLLSV,SPSLPA YPL,CTGSPSLPAY,SLPAY 
PLLSV,SPSLPA YPLL,LPAYPLLSVI LUAD 

RMGGGGTRA,GTRAGPGPG,RVSQAHRGR,QEAERVSQA, 
AGRMGGGGTR,GTRAGPGPGA,RMGGGGTRAG,llQEAER 
VSQA,QEAERVSQAH STAD 

RMGFLYlTV,T\i YGHTWQV, YI. TVYGHTW, MGFlYI. TVY,Fl 
YLTVYGHT,LTVYGHTWQV,RMGFLYLTVY,LYLTVYGI ITW, 
KRMGFLYLTV me 
VLGERNFFA,FALRIMDKF,RNFFALRIM,FVLGERNFFA,VLG 
ERNFFAL,NFFALRIMDK,FFALRIMDKF,GERNFFALRl,ERNF 
Fl-\LRIM PRl-\D 

PPVRRVESL,HPPVRIWESL,RRVESLNLPL PRAD 

CTFMKKFFV,AFDSCTFMK,TFMKKFFV寸,.L\AFDS仁TFM,FM

KKF FVTS, M KKF FVTSC, FM KKF FVTSC,At'\F DSζTFMK,MD 
SCTFl\/lKK,MKKFFVTSCY,IAAFDSCTFM,FDSCTFMKKF BLCA 

SSSSFIJLWM,RSHPPGSSS_.HPPGSSSSF,SSQGPRRSL,GSSS 
SFHLW,FHLWMTSPS,WMTSPSSQG,MTSPSSQGPR,RGLA 
RSH PPG, RSH PPGSSSS,SH PP GS SSS F,GSSSS FH LWM, HI L 
WMTSPSS STAD 

SLCVGLGIK,CVGLGIKEK,KQRAIYLIU司， IYLRREGGI司，APQKQ

RAIY,KVSLCVGLGl,VSl CVGl GIK,GIKEKNAPQK,KQRAIYI R 
RE,AIYLRREGGR,APO.KO.RAIYI PAAD 

HLAEAKGHR,AEAKGHRDT HNSC 

LVDSIALWM,SIALWMTEY,EMSPLVDSl,MSPLVDSIA,SPL 
VDSIAL,REMSPL VDS,DSIAI WMTEY,SIAL WMTEYL,MSPI 
VDSIAL,REMSPL VDSl,SPI VDSIAI W DLBCL 

VMKYIQYKL, !VM KYIQYK, YIQYKLSQR,!QYKLSO.RG, REIVM 
KYIQ,IVMKYIQYKI ,EIVMKYIQYK,IQYKLSQRGY,KY!QYKLS 
QR,REIVMKYiQY DLBCI 

BCI 21 I I I lQ]QSSSGYFSFDTDRSPAPMSCDKST I QSSSGYFSF,LLSQSSSGY,LSQSSSGYF,SQSSSGYFS,SQSSSG 

L~ _________ l __ r:..:?_7-~豆注＿＿＿＿＿ I __ ［＇.：~2－~＿g_ __ j___g_'. ＿＿一一一一一一一一一一一一一＿＿＿＿＿＿__]_ __ '!! 

Y ARRVFLN NYQAAEDH PRMVILRLL[p‘ 

Ll87fs]TLHCPPGVENALTGSLRSRDTM 

BCI 21 I c.560 561! I p叫 I QTFCI晰RPSTAV叫叫GSLV
11 nsA s EGAGDVSEDTELDG下rFLFITTQQNF*

KVRKWEKKW\i吋VGDTSLRIYKWVPV(p

.T521\/l]M EPKVDDKN KN KKKG KDEKCG 
BCL7A I c.155仁＞T I p.T521\/l I SEV廿

PQTPSQMVPLPSANPPGPl.KSPQVL[pι 

p.G980 I G980CJCSSLSVRSPTGSPSRLKSPSMAV 
BCL9L I c.2938G> T I c PSP 
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STAVSWCHY,TAVSWCHYY,EI DGTlFl F,lTLHCPPGV,AV s 
WCHYYA,SLVEGAGDV,MVll RI l.TL,TMQTFCLFK,DTMQT 
FCLF_, HYY AASGSL, YYAASGSLV,LFITTQQNF,RSRDTMQTF, 

LFKPTRPST, VSWCHYY AA, TFCLFKPTR，ζPPGVENAL,KPTR 

PSTAV,RMV! LRLLT, VENA仁fGSL,GSLRSRDTM,TELDGl TF 
L,S f AVSWCHYY,ELDG.i iFLFl,RMV!LRLL TL,LL f LHCPPGV, 

AVSWCHYY AA, FLFITf 0.0.N F’。TMQTFCI FK,QTFCLFKPTR 
,HYY AASGSLV, TELDGTIFLF,RSRDTMQTFC,LFKPTRPST A, 
PSTAVSWCHY_, NAL TGSLRSR,TAVSWCHYYA,LRSRDT此司Q

TF,RDTMQTFCLF,MQTFCLFKPT,CfWYAASGSL I ucs 

RIYKWVPVM.KWVPVMEPK,LRIYKWVPVM I CRC 

QVLCSSLSV,SPQVLCSSL,QVLCSSLSVR I LUAD 
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YHNAIKTiATSDDELlPDRPLLPPP[p.Pl I LLPPPTTTA,RARDQQQP/\LSRCPEPYG,ELSRCPEPY .. TITA 
c.3379 338 I p.P112 I 127叫廿TAGLRARDQQQPAQPDAPEL I GLRAR,EPARPAAPV,RPLLPPP廿T,LPPPT竹AGL,QPAQPD

BCL9L I Oi鬥sC I 7fs I SRCPEPYGHEPAHPAl-IPVP* I APEL,YGHEPARPAA,HEPAHPAAPV I STl-\D 

LVVEiVCIL,CILEllVAl,llVA盯Ell,LVPEHIQGL.H IQGL\iVEl,G 
LVVEiVCI，日VCILEll,EllVA盯El,SRKKRYSST,KKRYSSTGL,KR

YSSTGLV, VEIVCILE!, VPEH IQGLV,GLVPEH IQGL,LVPEHIQ 
HSKSRSQSSSHSRSRSHSHKKRYSS[p. R3 I GI V,H IQGL VVEIV,GLVVEiVCI L, HSHKKRYSST, KKHYSSTGL 

BCLAF I c.109 110i I I 7fs]TGl VPEH IQGLVVEIVCll EllVAITEll I V,EIVCI LEllV,EI IVAIT El I, VPEHIQGlVV ,RKKRYSSTGL,LEI IV 

_ _} ___________ ＿］＿＿！：~~~－~－－－－－－－－一＿＿J＿且已7-！~J__ ff: ＿＿＿＿＿＿一一一一一一一一一一一一＿J＿＿型工~J：＿~f！~－~－~~c~JJ___________________________________________________________________ J __ ~－~~－－－－ 
LPCSSSPQU fQSHPMPPEARHLIV[p‘N 

p.N14.S I 1459SJSKNAGETLLQRAARLGYEEVVLY 
BCOR I c.4376A>G I 95 I CLE I EARRLIVSK,VSKMAGETL.SKNAGETI L LUAD 

RI LFSKEILISSSVDIH LKDSQSL D[p‘ P'.136 

BEND I I p.P536 I QJQNKMAALREYLA丁fFPTCDLHEHGK
_ _?__ ________ __]_ __ 

NDQRGRDGGEGCS叭IMFQPMMNSK

BEND I I p.E630 I MR[p.E630K]KKRNLQPNSNAIPEGMR I PMNNSKMRK,MNNSKMRKK,KMRKKRNLQ,SKMRKKRNL 
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FQPPPEYQLTAAELKQIVDQSLSGG[p.D 
265fsJTWPAACWCSSSPSSSATVv守SPG

BEND p.0265 AAVPVALRPSASWSRCTζSSSATMWR 

SLSGGTWPA, TMWRSHPR,GAA VPVAl R,CSSSAT MWR, T 
SPGAAVPV, VPVALRPSA,RPSASWSRC,CTCSSSATM, DQSL 
SGGTW, VALRPSASWλNPAACWCSS,SLSGGTWPAA,ATW 
TS PGA1\ V, WTSPGAAVPV,ALRPSASWSR,A TMWRSTTPR 
WSRCTCSSSA,SS/-\fWTSPGA,SPG/-\AVPVAL,RPSASWSRC 

3 c.793delG fs SHPR* T,SSSPSSS月W,RCTCSSSATM,WPAACWCSSS I STAD 

LEDA VVPRAL YEELLRNYQQO.QEEM[p. 
BEND p.R198 R198C﹞ζH LQQELEHTRRQLVQQAKKLK QQQE EMCH L, YQQQQEE MCH, QQQQEEMζH L,EEMCHL 
s c.592C>T c EYGA QQEL I CRC 

p.P383 SFLGSTVQMGKO.MPKNEWKMEDIKI[ KM ED I Kl 泣，WKMEDIKIL,KILLPQPQF,LLPQPQFQC!\WK I 
BEST3 I c.1148C>T I L p.P383L]LLPQPQFQCAKSDPGG' MEDIKILL,IKILLPQPQF I TGCT 

HLEEILLPR,LPRRKPHAA,M\LQHGRAV,FPHQNATGT,LQH 
SSMFLPRDDLSPARDLLDVPSRNPP[p.P I GR/-\VHH,CENFPHQNA,LLPRRKPHAI－＼汁ILEEILLPRR,HAAL
444fs]QGLTHlHILlPRRKPHAALQHG I QHGRAV,VPSRNPPQGL,LPRRKPHAAL,AALQHGRAVH,LQ 

c.1331_133 I p.P444f I RAVHHO.GDO.PDKHFTEPDPTVQCENF I HGRAVHHQ,HQGDQPDKHF,KHFTEPDPTV,CENFPHQNA 

－－~~~~~－－－L三＇..＇.：~~－~－－一一一＿＿＿＿［＿＿~－－－－一一＿J__ ~!:I旦旦旦.I~I－~－－－－一一一一一一一一一一一一」＿＿I ＿＿＿一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿_L~I!::'.2 _______ _ 
STPPGMDLSlAPPPRERPASSSSSP[p.L 

BHLH I I I 62Q]QGCFEPADPEGAGLLLPPPGGGG 

__ E? ____ J __ ＇.：：｝＿~~I：主＿＿J __ ［＇.土.~~旦」－－豆豆.？________________________________________________________ ＿＿］一＝－？－
SEN E RlASVAQELKE! NO.MVEI 0.RG{p.R 

p.R162. I 162H]HLRDDIKEYKFREARLLQDYSELE I RGHLRDDIK,HLRDDIKEY,HI RDDIKEYK,MVEIO.RGHI R,IQR 

－－~＇.~旦！？.~一＿＿］
SCFGSGSCPHFLAAATKRGKI 〔：I ＼吐i﹝〉﹝口

p.V414 I 414LJLSKI MKVHLKFEIMAYDPAIVQQL 

~L~E§_J __ ＇.：：立盟主主＿＿J __ ~－－－－－一＿＿＿＿J_J＿~一一一一一一一一一一一一一一＿＿＿＿J ＿＿巨.~~＇.~~~
I l\i呵VI DFKQRV, MCSMVI DFK, VDRCPMCSM, PMCSMVI DF,S 

c.673 674 I p.A2.25 I VFIPCGHLVTCKQCAEAVDRCPMCS(p. I MVIDFKQRV,PMCSMVIDFK,CSMVIDFKO.R,CPMCSMVID 
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ASRMLKHERFQSLSFPHTKEMMKIF[p. I KIFQKKFGL,EMMK!FO.KK,KEMMKIFQK,MMKIFO.KKF,FO. 

p.H660 I H660QJQKKFGLHNFRTNQLEAINAAI L I KKFGLHN,QKKFGlHNF,KIFO.KKFGLH,EMMKIFQKKF,FQK 

~－~！~~－－－一L＇.：~~~~2I.：：主＿＿J ＿＿且一一一一＿J__ 旦＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿：~~－§－~~｝＿ 
AGSVRMRDLRNPHPSSAFLNLIGFV[p.S 

BLVRA I c.131ζ＞T 
科l﹞ l叫SIDGVQO.ISLEDALSSQEV I FLNLIGFVL,VLR間的1,NI IGFVLRR,IGF心I. FVLRREL 

I p.S44L l E G叫削LIG吼叫LIGFVLR I CRC 

QO.QQQQO.O.QQQO.O.QQQQO.QQQQ 

BMP2 I I p.H487 I Q叫阿Q﹞QHH叫川Q側
K c.1461C>G Q MQQYQIJATQQQQ QQHI IHHHHHL,QHHHHHHHLL I TGCT 

KPYKTLQAQAPEKSKNKKKO.RKGPH[p. HWKSQTLQF,KQRKGPHWK,GPHWKSQTL,KKQRKGPHW 
p.R344 I R344W川師LQFDEQTLKKAR間 ,KKO.RKGPHWK,KQRKGPHWKS,KKKQRKGPHW,PHWKS 

BMP3 I c.1030C>T I W WIEPRN QTLQF I CRC 

PRPlHGLQQPQPPALRQQEEQQ0.0.Q[ 

BMP6 I c.353A>T 
p_Q118 I p.Q叫LLPRGEPPPGRLKSAPLFM LD 

I L LYNAL I QEEQQQQQL,QQEEQQQQQL,QEEQQQQQLL I KIRP 
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c.1329 !34 KSVELVLGESRVSLQQH i了VRWNGS﹝ p.

BMPE OdelGCGG\ p.RIAL4 RIAL444dei]PCRAPH FH I DLDGYLLKVT RWNGSPCRA,TVRWNGSPCR,NGSPCRAPHF,SPCRAPHFH 
i司 TCGCGCT 44del TKAGLE!SWDGDSFVEVM KIHC 

PPGQCCPKCLGQRKVFDLPFGSCLF[p.R 

R c.722G>A 
I p.R241 I 叫QSDVYDN的川叮ACTCR 

Q DSTV j SCLFQSDVY,GSCLFQSDVY，叫GSCLFQS I uζEC 
KAIFGDEDESGDSDDEEDDEIVlSEDD[p‘ 

p.G的 i G叫VLENGSSDEEAEEEENAEMTD

BMS1 I c.1364G> T I V QYMAV DEMSEDDVL I LUAD 

GEMQKO/\QLNRAEFEDQDDEARVQY[ YDGFRPGIVlY,DGFRPGMYV,V﹛：1、＼ DGFRPG,Q、＼ DGFRPGM

p.E878 I 戶的附FRPGMYVRIEIENVPCEFV Y,EARVQ包YDGFI司，DGFRPGMYVR,VO,YDGFRPGM,DEARV

BMS1 I c.2634G>T I D ONFDP OYDGF I KIRP 

MEKADQSLASLPSGLPITCHLCQKT[p.Y 

p仰 I 937N]NSNKGTFR州〈﹝川 KrNSNKGTF,TNSNKGTFR,HLCQKTNSNK,KTNSNKGTFR, 
BNζ1 I c.2809 f>A I N KVPG QKTNSNKGTF I CLL 

NRHSANPNPRLHIVlPMLRNNRDKDLI[ 
p.R512 I p.R512W]W/HSGA/-\TPVIAS fKSN凶L

BNC2 I c.1叫C>T I w TSPGRP l LIWATSGAA,DLIWATSGA,DLIWATSG叫，WATSGAATPV I CRC 

LQN P LPSQLVFSG LKTVQPVP PFYR[p.S 

p.S575 I 575R]RL心MVSPP fSLPTSPllPT RL仁f PGEMV,QPVPPFYRR,VPPFYRRLL,RHLLTPGEM,QPV 
BNC2 I c.172.3A>C I R T PPFYRRL,YHRI LTPGEM I STAD 

IDSVAGINYGLVAPPAl l'AEfLDVQ[p. 
p.M25 M255月 i KGEFYSENHHNPPPFAPPVME 

BPI I c.765G>[ FPAA LDVQ!KGEF,TT AETl DVQl,LDVQIKGEFY 1 日ICA
p.P403f NIDDLIHDQGFRGDGGSTTGLSATP[p.P LSATPLPHY ,SATPLPHY L,G I五ATPLPH,TPLPHYLNl,GLSAT

BRAF I c.1208d巴iC I 5 403fs] LPHYLAf尸 PLPHY,STTGLSA TPL,LSATPLPHYL I Sll-\D 

LGRRDSSDD‘WEIPDGQffVGQRIGS[p. SVSFGTVYK,GSVSFGTVY .. GQRIGSVSF,RIGSVSFGTV,GSVS 

p.G咐 i G466心
BRAF I c.1397G>T I V NVTAPT 

FGTVYK,VSFGlVYKGK,IGSVSFGlVY,ITVGQHIGSV,VGQR! 
GSVSF I l.UAD 

RDSSDDWEIPDGQITVGQRIGSGSF[p. GSGSFATVY,SGSFATVYK,SFA ! VYKG K,FATVYKG KW, RIGS 

p.G469 I G469A]ATVYKGKWHGDVl-\VKMLNVT GSFATV仰的YK.GSFATVY心

BRAF I c.1406G>C I A APTPQQ !GSGSFA,iGSGSFATVY D 

RDSSDDWEIPDGQITVGQRIGSGSF[p‘ SGSFVTVYK,SF\iTVYKGK,GSGSFVTV勻，RIGSGSFVTV,GSG

p.G469 I G469叭YKGKW心AVKM凶 SFV fVYK,GSFVTVYKGK,SFVTVYKGKW,GQRIGSGSFV,!GS 
BRAF I c.1406G>T I V APTPQQ GSFVTVY I l.UAD 

RDLKSNNIFLHED仁fVKIGDFGLAT﹝p.V6

c.1798 179 p.V600 。OK﹞ KKSRWSGSHQFEQLSGSILWMAP A TKKSRWSG, KKSRWSGSI 1,ATKKSRWSGS,DFGLATKKSR, 
BRAF 9GT>AA K EVIR FGLATKKSRW SKCM 

CRC,GB 
RDLKSNNIFLHEDLTVKIGDFGLA r[p.V6 M”LUAD, 

BRAF : c.l799T>A : ~.VGOO : ~~~ ﹞ EKSRWSGSHQFEQLSGS!L＼仇iMAP MM,SKC 
DFGLATEKSR_.FGLATEKSRW M,THCA 

DlKSNNIFLHEDLTVK!GDFGLATV[p.K6 
p.K601 I 州州SGSHQFEQLSGSILW

BRAF I c.1801A>G I E VIR W KCM 

DLKSNNIFLHEDLTVKIGDFGLATV﹝口， KG

p.闊的 I om]NSRWSGSHQFEQLSGSILWMAPE I GLATVNSRW’。FGLATVNSR,NSRWSGSHQF,FGLATVNSR
BRAF I c.l803A：汀 i N I VIR I w I Cl L 

MSTATTVAPAG!PATPGPVNPPPP[p,P RGRNQIEPA,ETPVRl.Al 1,RPQDQPAAV,LPARGRNQl,AEC 
24fsJGGLQPQQARPQDQPAAVHAECG GGEDAI ,I EfPVRLAl.,GEDAI ETPV,U PARGRNQl,PVRI Al. 

c.70 7lins I GEDALETPVRI ALI PARGRMQIEPAGLS LPAR,Rl.AI l.PARGR_,TPVRIAI LPA,QQARPQDQPA,ALETP 
BRD3 I C p.P24fs VRLAL,LETPVRLALL I STAD 

HAADEARDRINRFLPGGKIVlGYLKRN[p RNWDGSI LY,KMGYI KRNW,l.KRNWDGSL,KRNWDGSI L, 
p.G330 I .G330WjWDGSLI YSVVMTAEPDADEE WDGSLI YSV,YI KRNWDGSl.,KRNWDGSU Y,GKMGYI KRN 

BRD9 I c.988G> T I w ETHPVD 、司V,LKRNWDGSLL,WDGSLLYSVV I LUAD 

DGELDLSGIDDLEIDRYll.MESEAR﹝口ιV4

p.V469 I 的心 iLNESEARL,RLKAELWMR,SEARLKAEL,ARLKAELWIVl,NES 
BRF1 I c.14日SG>T I L AK E.l\RLK1\ YI LNESEARL, ILNESEARLK,SE.l\RLKAELW I LUAD 

SRLATl.MEKL TAL.ERR!EYIEARVT[p.K70 
BRK1 I c.208A>C I p.K70Q I QjQGETLT* I ARVTQGETL,IE.l\RVTQGET I KIRC 
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WQGSTRASV;SG.'\SRFAFR..ASRFAFRWQ,AFRWQGSTR,G 

GCSGASRF,CSG.'\SRFAF,FAFRWQGST,FRWQGSTR.'\,Gi-\S 

RFAFRW,CSGASHFAF且，FAFH叭IO.GSTR,ASHFAFRWQG,HF

LSO.L RL RL E EV GAE RAPEY fE PLGG﹝口，G I AFRWQGSf,AFRWQGSTRA,RWQGS1RASV,LGGCSGASR 
BRMS I I p.G107 I 107fs]CSGASRFAF甘心，QGSTRASVW’M I F,GCSGASRFAF,SGASRFAFRW,FHWQGS fRAS,WQGSTR 
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HLYHYDHDNPPPPQQrPLRKHKKKG[p. 
R66C]CO.SRPANKQSPSPSEVSQSPGRE 

TSSGRI司RVHDGKKSll司AH、lYVES~、NV﹝口

BRWD I I p.Kl31 I K1319R]RKQCKELVNUFQCEDSEPFRQ 
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TVEKKKKPSYTTO.RNDYEPSCGRSI [p.R 

BRWD I I p.R787 I 787CJCRTQRKRQHTYQTRSNIEHNSQ 
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VNYVKPPNVVN!TSARO.LTGCSRFG[p. I CSRFGNIFP,RFGNIFPSS,GNIFPSSAY,GCSRFGNIF,SRFGNI 

BRWD I I p.H160 I Hl60N]NIFPSSAYQHIKMHKRILGHLSS I FPS,CSRFGNIFPS,RFGNIFPSS.'\FGNIFPSSAY,TGCSRFGNI 
_} __________ J __ ＇.三.：:1.:Z~S::.?.'.:'.:\_____ _l __ ~ _____________ L_Y..'.i'..S:: __________________________________________________________ j___t:_ ___________________________________________________________________________________________ J ＿＿自主E

LLQLLLQLLLLLLLLAAGGARARWR[p.G I RARWRAEGT,RWRAEG fSA,WRAEGTSAH,RAEGTSA叭，G

36AJAEGTSAH L RD! FLG RCAEYRALLSP I ARARWRAEG, RARWRAEGTS, RWRAEGTSAH,.L\RWRAE G 

－－~~J:L_J土－~Q_!_g三~~－－－－＿＿＿［一＝必
ι：TAHKWNGK,KTPTWSLPK,FA!SCTAHK,KWNGKTPTW,R 

GHCTGSPR,TSRWKGPSS,WSLPKSTSR,SPRPCTP阱，NGKT

LSDLVSRAMHHLQPLNAKHHGNGTP[p PTWSL,KHHGNGTP亡，GSPRPCTPF,HKWNGKTPT,TPFAISC

.f451fs]C11 SRGHCTGSPRPC1 PFAISC TA,SLPKSTSRWK,RWKGPSSCC且，TW’SLPKSTSR,CTPFA!SC

Brno I I p.T4Slf I f州 TA,SPRPCTPFAl,AKHHGNGTPC,TGSPRPCTPF,FAISCT/-\11 
11 c.1352deiC s CCRR" KW,HKWNGKTPTW,WSLPKSTSRW,TPFAISCTAH 

LLPGVDCEPRQLRADDCFCASRKLD[p. 

BTBD I I p.A561 I 肌V]VVAIEAKFKQDLGFRM仰的 KLDVVAI EA, VVAI El-\KFK,ASRKLDVVA, KLDVVA! EAK,ASRK 

11 c.1682C>T V DlVK LDVVAl,DVVAIEAKFK,RKLDVVAIEA.LDVVAIEAKF 

CMESLFRDIYSRVVASGVPRSCSGP[p.G 

11 c.794G>C 
I p.G265 j 叫A心SGPGPSSG心心K

A EREA VPRSCSGPA, VPRSCSGPAS 

H PYGSKWVH RQALH FLCEEFSO.VMT[ p MTLDVFYEL,QVMTLDV阱，SQVMTLDVF,EEFSO.VM孔，V

BTBD I I p.S削 i 州州的KDHLLTAIQSDYLQA MTLDVFY凹，Tl DVFYELSK,FSQVMTI DVF,50.VMTl DV阱，
7 c.1307C>T I SEQ MTLDVFYEI S,CEEFSQVMTL 

TIV\AfM IG E!A/-\AVSFISKFLRTKG[p.L3 

BTGl I c.91C> T 
1F]F fSERQLO.TFSQSl.0.E叫YKHH I R間TSER,F LR f KGFTS.SKFLRTKGF,KGFTSERQL, FL 

I p. 凹F j W GFTSE,F 

KYCANRPHVTWζKLNGl l'CVKLEDR[p. 

Q86K]K fSWKEEKNISFFILHFEPVLPND 

I S'fAD 

I STAD 

I ACC 

I CRC 

BTIA I c.256C>A I p.Q86K I NG I KL印RKTSW,Kl.EDRKTSWK,TTCVKLEDRK,VKLEDRKTS\111 I CLL 

FS LPAS F LL, S LP AS F LLL,S F LLLLLL L, LP 1-\S F LLLL, Li才 FSLPASF, 
BTN2 I I I I\,呵 EP/-\AALHFSLP/-\S ﹝口.USF﹞ FlU.LlU.L I 1-\SFLLU.Ll,FSLPASFU L,SlP/-\SFLLL HFSl PASFI_ SFLU LL 

但＿＿＿＿＿＿＿＿! ＿＿＿亨－ I ＿＿一＿＿＿＿__I一＝已

BTN3 

A2 c.457G>/-\ 

p.t153 

K 

FQDG DFYEKA LVELKV 1-\ALGS N LHV[p. 

E1S3K]KVKGYEDGGIHLECRSTGWYPQ I ALGSNLHVK,GSNLHVKVK,NLHVKVKGY,ALGSNLHVKV,1-\ 

PQ!Q ALGSNLHVK 

FNNGMMVTCSKDRSIAV叭IDMASPTD

p.!416 I [p.1416M]MTl.RRVlVGHRAAVNVVDF I MASPTDM 仇，WDM/-\SPTDM,MASPTDMTI氏，MTLRRVlV 

＝＝巨~~一＿＿＿＿］一－－~＇L
TDSLWRGLAERRGWGO.YLFKNKPPD[ 

p.G260 I p.G260W]WNAPPNSFYR.L\L ~ PKllO.DIE I KNKPPDWM/-\,WNAPPNSFY, YLFKNKPPDW,DWNAPPNS 

UCEC 

－－－~工~~－－J__ ez豆豆三I____ J一些＿＿＿＿＿＿＿＿＿J＿工！－~－~：~_____________________________________________________ ＿＿］一旦迪性~：：＿~~£~~－－－－－一一一一一一一一一一一一一一一一一一＿＿＿＿＿J一－~－~主E
VFWDGSFWKLSQNISELKDGELWNK[p 

BUB! I I p.F996 I .F9%日 lFVRll NANDE/-\TVSVLGEl.ME 

－－~－－－－－－－－－－－！ ＿＿立2笠E三主＿＿＿＿! __ ~＇－－－一一一＿＿J __ ~位立一一一一一一一一一一一一一一一一＿＿＿＿J __ ~~立~｝－~－~＇.：：必岱~~－巨型＇~~：~i::'..且型巨－~
I SQO.O.、必，APGL,HTGEGWPPR,QQQW/-\PGLW,QW/-\PGLW

Cl EDMPGl.VGGSSRRRGGGSPEKPP[p. I 汁，ASRSPRTLQ;MSRSPRTL,LQPTSQQQW;QQWAPGI W 

BZRAP I c.4248 __ 424 I p.P141 I P1416fs]KPQMSRSPRTLQPTSQQQ‘w I T,SQQQ‘W.l\PGLW’,ASRSPRTLQP,TLQPTSQQQW,QQW’A 
1 I 9insA I 6fs I .l\PGLWTTGPHTGEGWPPRN本 I PGLW下r I STAD 
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TLAYQHI Pl,H LPIRIFVA,AYQHLPIRl,lAYQHI. PIR,LPIRIFVA 
VLRPSTAELVPARSPSETLAYQHLP[p‘V L, YQI 1 LPIRIF, YQH LPIRI FV,H LPIRIFVAL,,l\ YQI I LPIRIF,I RIFV 

BZRAP p.V162 1627月 IRIFVALFDYDPVSMSPNPDAGE i\LFDY,TLAYQHLP爪， ETL/-\YQH LPI, LP! RIFVALF,LAYQI I LPI 
1 c.4879G>A 71 EEL RI CRC 

GRRRRSCSPAPTWPPLCCYPQSRPT[p. 
A8SS]SSMGPG/-\CMIV\SGRPHGN1 rA 

f95 c.2'.13G>[ STAP I O.SRP fSSAA, YPO.SRPTSS, YPQSRPTSSA,SSAAGPGACM I ACC 

KQTASQVEQPllTQGSSVTKITFEG[p.Rl 

C山 i I p.R111 I 叫帥TVTKITG倒叫SPVTSI
的O c.3331C>T lC S j FEGCQPPTV I CRC 

PGSPNSEPVGWIAVYGQGYSPNSGD[p 

f68 c.403G>[ 
I p.V135 I .V13S心心W叫TSGRPlfPG

L TLRQL I GDLQGL0,_AA,SPNSGDLQGL,GDLQGLQAAW I LUAD 

SALPGPWFL,1-\LPGPWFLA,FLASQHζPC,ALAPARCPL,TLA 

SPGSAL,t'\SAPI ISSPl,1-\TLASPGSA,HSSPIATU\,APllSSPll-\T 
,AEWNDQTGA,RDSPASAPH,GSALPGPWF,HPQCPDAEW, 

QLLQQHGAELPTHPSKKRKHSESPP[p.S LPGP叭IFLAS,CPDTALAP.t\ASAPHSSPIA,ATIASPGSAl.,SA

251fsjQHPQCPDAEWNDQTGAWDRD LPGPWFLA,LAPARCPLPR,,l\PHSSPIATL,TALAPARCPL,RK 

凶「 i c.782 _783i I p.S261f I SPASAPHSSPI盯附 HSESPPQH.AEWNDQTGAW,SQHCPCPDTA,SPIATu\SPG, 
f9 nsC s SQHCPCPDTALl-\PARCPLPRPP/-\GQ* SPGSALPGPW I s·rAD 

LPITHTRQVPSKPIDHSTITSWVSP[p.D6 

f32 c.179A>T 
ov]VFDTAAGSLFPAYQKHQNRARHSS I TITSWV 
RK SWVSPV,WVSPVFDll-\A,VFDTAAGS凹，TITSWVSPVF I lGCl 

KLHRLQTALSLYSTSLCGLVLLVDN﹝ρR3 

口2o「 i I 戶的35 I 叫﹞QINSYSGI似的VCQEζrn附 LVDNQINSY,NQINSYSGl,Q!NSYSGIK,GLVLLVDNQl,LLVD 
f4 c.1004G>A Q PR NQINSY,QINSYSGIKR I uζEC 

APSGTVSDSESSNSSSDAEELtRCR[p.E RCR﹛立AAMPA,QAAMPAWGL,LERCRQAAM,CRQAAMPA

28Q]QAAMPAWGLEQRPHV/-\GKPRA W,RQA/-\MPl-\WG,EELERCRQA,RQAAMPA、WGL,ELERCR

f43 c.82G>C GAANS QAM，司， RCHQA/-\MPl-\W,EELERζRQA/-\,AEELERCRQA I CESζ 

VFYNGENSPVHKEKREAAKKKQERK[p. 

C12o 「 p.K143 K143T]l RAKETLEKKKLLKELWESSKKV KQERKTR/-\K,KTR/-\KETLE,RKTRAKETL,KTR/-\KETLEK,ERKT 
f65 c.428A>C H* RAKETL TGCT 

QPGAFQLSGDQLVVARPGEPAA/-\RG[p STASAATSR,STGSSTASA,ASMTSRGM,SMTSRGMW,GE 

I p R的 .R67fs]ASTSSVl 1-\SG\STGSS f ASAI-ITS PAAARG/-\,SSTASA/-\TSI司，t'\1-\RGASTSSV,STSSVT/-\SCA,EPA

f33 c.200delG RGMWN* AARGAST,RGASTSSVT/-\,TASAATSRGM,ASA/-\TSRGMW I S1/-\D 

FSLAKSEIGSSMSEILLSQVTNMRT[p.E2 KLSFNIQAL,RTKLSFN l﹛叉，TNMRTKLSF,KLSFNIQAL/-\,NMR

I ~.ms j 圳S K叫做LAVCANI叫KDRQNP TKLSFNl,LSQVTNMRTK,RTKLSFNIQ/-\,SQVTNMRTKL,VT 
f101 c.883G>A NMRTKI SF,TKLSFNIQAL I CRC 

NLPEALEAV,IMLQLILDl,MLQLILDl/-\,ILDIALFGL,RIKEIML 
QL,GLRQiPILK,1-\LFGLlrrn司， KGSIS 11RK,11-\LFG LRTF, LFG LR 
TFRI ,llRKQRGSf吭，KQRGSMGRR,RGSMGRRVA,GSf叫GRR
VAA .. MGRRVAAGL;AVKRNLRNR,KRNLRNRIK,RNRIKEIML 
,SISllRKQR,TPILKRTNL,SMGRRVAAG,NLRNRIKEl,QULDI 
ALF .. KKKKGSISl,KKKGSISll,KRTNLPEAL,LRNRIKEIM,KEIM 
LQLI L, LQ LI LD 11-\L,SM G RRVAAG L, IM LQLI LD Ii\ M LO.LI LOIA 
L,LI LDIALFGL,ALFGLRTFI孔， i LKHTNLPEA,RIKEIMLQLl,AG 
LRQTPILK,i/-\1 FGI RTFR,KQRGSMGRRV,RGSMGRRVAA, 

SSDESDTNKKLKQTSRKKKKEKKKK[p.R MGRRVAAGI R,GLRQTPILKR,RTNLPEAI EA,AVKRNI. RNRI 
90fs]GSISllRKQRGSMGRRVM\GLRQT ,EAVKRNLRNR,EIMLQLILDl,SllRKQRGSM,NLRNRIKEI （.吼，L

PILKRTNLPEALEAVKRNLRNRIKEIMLQ QU LDIALF, DIALFG LRTF, KKKKGSIS 11 .. RRV AAG LRQT, V AAG 
f102 c.268delA LILDIALFGLIHFRL * LRQTPl,LKRTNLPEAL,IKEIMLQLIL I Sll-\D 

RKHQHHKKTKRKHGPSSSSRSETDT[p‘ 

C14 口「 p.0115 D115N]NSEKDKPSRGVGGSKKESEEPN 
f102 c.343G>A N QGNN I RSE fDTNSEK I CRC 

C14o 「 A心YFDIPL叩SllKRIJPPQ[p.Rl l llKRHPPQl,IKRI IPPQiL 
fl OS c.299G>T p.RlOOI 。。l]ILQKLEPIDLPIWITSGRLLSQREAR 1LQK I me 

GECVPGFTVPNLLPKWAPDHCSEVE(p. 

C14 口「 R279月 iMDSGLDKFSDSTFLLPSRPAQR 
f118 c.836G>[ p.R2791 GYH I EIMDSGLDK,IMDSGLD阱，EIMDSGLD阱，SEVEIMDSGL I uζEC 

C!4o 「 MAEGS[p.R側﹞WIPQARALLQQCLHA I EGSWIP咖，SWIPQL\叫1,AEGSWIPQA SWIPQARALL G 
f126 c.16C>T p.R6W RLQIRPADGDV SWIPQARAL I KIRP 
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DSAALLCQALSTNYQ!KKLDLSHNQ[p.F 

f166B c.690ζ＞A 

I p.F230 I 230L]LSDVGGEHLGQMLAINVG汀SLD
L LSW I KLDLSHNQL,QLSDVGGEI－此，KKLDLSHNOL I UCEC 

CCGECSTCFCTEEKSECQRHEETSP[p‘G 
C14 口「 90V]VSCNHQ! MSASTISAFCA TPRFKQL 
f1Tl c.269G>[ p.G90V F I SPVSCNHQl,CQRHEETSPV,: I CLL 

C14o 「 p.P313f GLQPAGPLGQSHLAHHSMAPYPFPP[p 
f43 c.939delC 一 P313fs﹞TQI* I PYPFPPTQl,MAPYPFPPT,SMAPYPFPPT,APYPFPPTQI I STAD 

LAI PAD! VPILGDQSNEKGGSYNSV[p.V 

C15or I I 488月 IGAAPLTSDPPTPPSSTPSFKPPVT

f2 c.1462G>A p.V4881 R NSVIGAAPL,KGGSYNSVl,GSYNSVIGN\,YNSVIGAAPL I CRC 

PGSGNTQPSGNTASVQGSTSLPAQS[p. SLPAQSFRA,TSLPAQSFR,QSFRAPATi\LPAQSFRAP,STSI P 

山「 i I p.V753 I V753FJFRAP盯 AQSF,AQSFRAPAT,STSLPAQSFR,SFRAPATASN,LPAQSFR 
f2 c.2257G>T F GAPD APA,GSTSLPl-\QSF,1-\QSFRAPATA I LUAD 

RRPTTTSSHPLNTGSISHSTLGATD[p.G 
C15o「 p.G906 906、WJWQQKSDSSFILGNPATPAPVIGL

f2 c.2716G>T w TSP WQQKSDSSF ,TLGATDWQQK, WQQKSDSSF I I LUl-\D 

Cbo「 MAAPEAPPLDRVFRT ! W凶TECD[p.S2 TV句LSTECD F, D FH PLPPSY,STECD FH PL, D FHP LP PSYR, LSTE 
f23 c.71C>T p.S24F 4F]FHPLPPSYRKFLFETQAADLAGGTTV CDFI IPL,CDFHPLPPSY I SKCl\/l 

SINFNllKl,TSINFNllK,ISTSINFNl,STSINFNll,EHISTSINF,INF 

C15o 「 p.0340 GSKKAPAKSVKERIADSQEHISTSl[p.D3 NllKIL,HISTSINFNl,STSINFNllK,TSINFNllKl,QEHISTSINF,I 
f33 c.1018G>A N 40N]NFNllKILNNPIV\ Y1 LPISKEESRLS STSINFNll I CRC 

C!So 「 RKKNQALLRRYQEIQEDRRQAEQGG[p. 
f52 c.294delG p.G98fs G98fsjWL* I RQAEQGGWL I STAD 

RACPVACPVGCPIACPVSCPVACPV[p. 
G65S.iSCPVGSMATAPQGLSPQEWEA 

f3 c.193G>A DRETG I VACPVSCPV..PVACPVSCPV,CPVSCPVGSM I CESC 

RASNETLVSCSSSGSDQQRTIREPE[p.D 

f55 c.353A>C 
I p.D118 I 叫AWGPYRRH RN PSTADAYNSH LK 

A E* I REPE.l\WGPY,RTIREPEAW,Ll\WGPYRRHR,IREPEAWGPY I KIRC 

IVYERIFSM,TFGKIVYER, DI I. DTFGKI, LDTFGKIVY,GKl\i YERI 

SDTSVIQFYPSKFVLITDIL 
f62 c.73日C>A 41jlVYERIFSl\/lCVDSRSVLPDHFSPENA KIVYERIF I TGCT 

MGLKMSCLKGFQMCVSSSSS[p.521.de 

C16o 「 c.61 63del p.S21d l]H DEAPVLNDKHLDVPDlllTPPTPTGM 
f74 AGC el M I MCVSSSSSH,QMζVSSSSSH I PHAD 

C16o 「 ANLSDEKAFVFSVALAEINRKllNQ[p.Rl 
f87 c.452G>T p.R1511 51月 ILIL * I KllNQILIL,NRKllNQIL,RKllNQILl,EINRKllNQl,RKllNQILIL I CRC 

LCLRALAFCALAKPRASSLGPGPGE[p.I一

63VjVMRSPVLRGPQAPLRPGGWAPD SLGPGPGEV, VAARSPVLR,EVAARSPVL,GEV AARSPV, EVA 
f96 c.187仁＞G GLK ARSPVLR,GEV/V\RSPVL I ACC 

GVRAS LWAA,RASL W AALL_, VRASI WAAL,GVRASLWAAI, 

M/V\PSGGWNGV[p.G12RJRASLWAA GWNGVRASLW..RASLWAALLL,GGWNGVRASL,VRASLW 
f10 c.34G＞仁 LLLGAVALRPAEAVSEPTT AALL I ACC 

PHLANGHVVPIKPQVKGVVREENKV[p. 

f21 c.784ζ＞T 

I p.R262 I R262叫PTWASVQVVDDPGSLASV
C ESPG r I CAVPTWASV,HEENKVCl-\V,NKVCAVPTW,EENKVζAVPf I Sll-\D 

CVSRQACRY,LQRFTFPSV,SSASTCVSR,SQPLQRFTF,TFPSV 
TPGM,RQACRYPSS,CTSSASTCV,FTFPSVTPG,VPPPCTSSA …s… P50fs﹞ PCTSS/-\SfζVSRQAζRYPSSQPL S/-\S fCVSR,S1 CVSRQACR,SSQPLQRFTF,YPSSQPLQRF,FPS 

f70 c.lSOdelC QRFTFPSVTPGMQAS* VTPGMQA,RO.ACRYPSSQ,LQRFTFPSV1 I STAD 

ESDIFSIHEVSFQSrGESEWKD fNY[p.T2 
C1QB 2Sl]ILNrDSLDWALYDHLMDFLADRGV NYILNTD況，SEWKDTNYl,ILNTDSLDW,ILNTDSLDWA,SE

p c.674C>T p.T2251 DN WKDHJYll ,Yll NTDSLDW I TGCT 

ClQT c.582 583i p.G194 CV~NHIQVATDH/-\IQLKIEALSIESV[p.G ALS I ESVG L, I ESVG LLP F, LS I ESVG LL,ALS I ESVG LL, EALSI ESV 
NFS nsG fs 194fs]GLLPF' GL,SIESVGLLPF I S'fAD 

Cl QT p.P308f NCADGSDETNCSAKFSGSVEQSHPP[p. 
NFS c.924delC P308fs]PRLLAP* I QSHPPPHLLA,VEQSHPPPRL I Sll-\D 
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TSSSWSLLl;iLMTISKYT,SMPTGRTLA,QMSRGTAGA,LI !L 

MTTSK,TLASSVGSK,YTAPMTSYR,RSSSAPSPR,RSYPLTCA 
A, TTSKYT APM, MTSYRSMPT,SYRSM PTGI司，RSMPTGHTL,

RTI ASSVGS,SSQMSRGTA,AGSCATPPH,ATPPHSSSA,LILM 
TlSKY, KYT APMTSY, TT ASGWSGA,CTSSSWSLL,STPAAML 

Wl,YPRSYPLTC,APMTSYRSM,MPTGRTLAS,I EYPRSY阱，C
AA TI ASGW,SSSWSLLI L,SSWS LU LM, Ll\/lTISKYT A,S KYTA 
Pl\/lTS, LWICCSSQl\/l,SQMSHGTAG, 1 PLTCAATI .. PPTSTPA 

Al\/l,TSTPAAML\'1人TPAAMLWiC,C!SSSWSLL!,SLEYPRSYP

L,ILMTTSKYTA,MLWICCSSQM,SQMSRGTAGA,SLI 111\/lTT 
SK, RTIASSVGS K,TSYRSM PTG R, RSYPLTCAAT, MTTSKYT A 

AECSSELYTEASGYISSLEYPRSYP[p.P21 PM .. KYTAPMTSYR,RSMPTGRTLA,LLILl\/lTTSKY,SKYTAPM 
6fs]LTCAATTASGWSGASPCTSSSWSLL TSY, WICCSSQl\/lSR .. TT ASGWSGAS, YT APl\/lTSYRS .. YPRSYP 
ILl\/lTTSKYTAPMTSYRSl\/lPTGRTLASSV LTCA, YPLTCAA TTA,SPCTSSSWSL,M PTGRTLASS,GPPTST 

P叫 I GS KG PP fSTPMM州岱SQl\/lSRGT PAM咐， LEYPRSYPLT,GASPCTSSS\J旬，TSSSWSLL此，SSS叭／SLL

C1R I c.647delC I s AGAGSCATPPRSSSAPSPRP* ILM,YRSMPTGR刊，SKGPPTSTPA I S1AD 

Al\/-\CWATSV,ELQHSiPWA,11\/lRPSTAAA,ATSVGLA仇恨，SS

RSVCPI M, IPWAPTSSR,ST AAACWAT,APTSSRSVC,CPI l\/l R 
PSTA,I ELQHSIPW,LQHSIPWAP,WATSVGLAW,RPSTAAA 
CW,TSVGLAWRW .. TAAACWATSV,CWATSVGLAW,SSRSV 

PDYRQNESHMFSGDIALLELQHSIP[p.L CPIMR,IMRPSTAAAC .. SIPWAPTSSR 

p.L351f I 351fs]WAPTSSR AACV司VATS,CPiMRPSTAA,RPSTAAACWA,LLELQHSIPW,LE

ClRL I c.1051d巴IC I 5 ATSVG凶WRWAG* LQHSIPWA,LQHSiPWl-\PT,TSSRSVCPll\/l,1-\ACWATSVGL I me 
PPGYFPAGRYVVVAESPLPPGE叭iEL[p.

Clorf I I p.R538 I R538C﹞心GPAYEEEGTPLRYQRLV GEWELCR/V\,CRAAPGPAY.WELCRAAPG,LCRAAPGPAY, 
106 c.1612C> T C PSRS WELCRA/\PGP,GEWELCIV\AP I ACζ 

WWH LRALG P DATSSCTKTPSALEP L[ p‘ 

167 c.367A>G 
I p.5123 I S123G﹞的STLQDSLEK心TLPDTLQ

G GSL I LEPLGSSTL,A凹凶STL I TGCT 

ESFENVLKEGTEKGTQEIAEGLSEK[p.S6 

Clo「f p.5688 88YJYGKHVS叫KDKSKLWEESTAQ i 叫5叭叭GKHV,YGKHVSA叫心叫
173 c.2063C>A y VK KYGKHVSI-\ I LUl-\D 

AGVGTPGALERK ! SGLGQEQEEGSE[p. 

Clo「f p.G145 G1454S]SQUV\TGSGDGRQE1 GAAEK 
173 c.4360G>A 4S FRLGLS EEGSESQEl-\,QEEGSESQEA,EEGSESQEAA I LUAD 

Clo「f p.0254 PGLRDILNTWEKDLRTRFRTQNDFA[p. NLSISS日V,R ! QNDFANL,FANLSISS日，RFRTQNDFAN,FRT
74 c.760G>A N 。254N] NLSISSEIVTLPAVAL * ONDFANL,TQNDFl-\NLSI I LUSC 

Clo「f p.R541 LSPQKID。！.MRR~RSGENMLLEPAL[p.R M Llt PALLY, NM LLtPALL, LLEPALL YL, M LLEPALL YL, LLE PA 
87 c.1622G>T L 541L﹞ LYLKEL本 LL YLK,N MLLEPALLY,EPALL YLKEL I LUAD 

LKLPLRFQRLGHLVALMALLCGDPQ﹝Pι 

叫 i I p.E382 I 即酬VAEEAAEGIHSLLHiTLRLKYi
f132 c.1146A>C D TH I LLCGDPQDKV I KIRC 

HSMPLYPPT,SSTPRFCCV,RFCCVTTWR,RKRSSSWAT;KRS 
KAGRRMCRSSVSRRPLHSMPLYPP[p. SSWATL,l\/l PLYPPTTS,RFCC\ TTWRK,TWRKRSSSWA, RKR 
P46fsJ r rSSTPRFCCV r fWRKRSSSWAT SSSWML,RSSSWl-\TLPG,TSSTPRFζCV,MPLYPPTTSS,HS 

f160 c.136delC LPG' MPL YPPTT,HVVRKRSSsw;r PRFCCVTiVV I Sll-\D 

LEVQMAQPNYGLELVTGSAKNGTYF[p. ! YFQI H INK,FQIH I NKYK, YFQIH IN KY,AKNGTYFQl,GTYFQI 

口Oo「 i I p.R108 I R1088Q]QI州 HIN K,TYFQIH IN KY,S/-\KNGTYFQ!, YFQll I IN KYK,FQIH !N KY 
f26 c.3263G>A 8Q ASNY K~，司，AKNGTYFQ!H I CRC 

ASl-\TAAWHCPPLCLPPLPl-\SAPTSP[p‘P 

f26 c.83C>[ 
I I 28L]LNPATRPAPGPGRRARCPQSAH! 

p.P28L APf I APfSPLNPA,LPASAPTSPL,SPLNPA1RPA I /-\CC 
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lQFVQQAGV,MQFILLQEl,I LQEILPPL,RLGEKES剖，AlQPR 
GAGV,GQIPGPRLV,TLHRAPGPA,GLVSGPLGA,LVSGPLGA 
A,ATGPGSCSK,RSSGGTLI 爪，VVQRQl'v1PDK,GQKPPQHPV,
HLRQGQIPG,GNSARLGEK,K1QPGTRPG,G fRPGPPTC,CFS 
SGNSAR,FSSGNSARL’。AAELGAAM,GPRLVLQFV,GARSS

GGTI ,GPACARDAA,MPGLVSGPL,QPRGAGVQL,SI HLRQ 
GQl,GKLCHEGSL,LCHEGSLHL,GVCGPGMQF,GEHQCFSS 
G,KEDPQPARF.ARFSDVSAT,LHRAPGPA仁，VSGP LGAAL,S K 

RVVQRQM,RQMPDKTOPAELGAAMPG,KLCHEGSU址，VL

QFVQQAGV,Gl'v1QFIU Q肘，MQFll I QEIL,iU QE!LPPL,LLQE 
ILPPLC,AMPGl VSGPI ,RI Vl QFVQQA,EI GAAMPGLV,GLV 
SGPLGAA,LVSGPLGAAL,RLGEKESSIK,RVVQRQMPDK,AA 
TGPGSCSK.SGNSARLGEK,SIKEDPQPAR,RSSGGTLI IRA,GT 

SIKEDPQPARFSDVS1\TGARSSGGTLHR I LHRAPGPA,IPGPRLVLQF,QQAGVCGPGM,RQGQIPGPRL, 
APGP/-\CARDAAELGN\l'v1PGLVSGPLG I GO.IPGPRLVL,LQFVQQAGVC,AGVCGPGMQF,HQCFSSGN 
AALQPRGAGVQLGAATGPGSCSKRVV I SA,IKEDPQPARF,RDAAELGAAM,AELGAAMPGL,I QPRGA 

C22o 「 j c.96_97ins I I QRQMPDKTQPGTRPGPPTCPSGPRPE I GVQL,VQl.GAATGPG,CSKRVVQRQM,RQMPDKTQPG,GE 

_ ＿！：~＿？.一＿＿_J __ L ＿＿一一一一一J_＿［＇.主~.？！~_ __]_ __ : ＿＿＿＿＿＿＿＿＿＿＿一一一一一一一一一一一一一一一＿＿＿＿＿J＿！.：＇.旦~~~~g：~－－－－－－－－－－一一一一一一一一一一一一一一一一一一一一＿＿＿＿J_E~－~－－－－－－－－－－－ 
C22o 「 I I I MGNILTCCINSHCGWPRG[p.K19E]ED 
f43 I c.55A>G I p.K19E I APCYESDTDIYETVAAATSESTTV I WPRG印APC,GEDAPCYES,WPRG印APCY I TGCT 

I I I !MLEEEPSITSGESQ"i iYSTFSAPL[p.N4 I YSTFSAPLK,STFSAPLKK,PLKKANRKK,SAPLKKANR,TYSTFS 
C2o「f I I p.N456 I 56K]KKANRKKUESLSPDFCHQNKGLLL I APlK,YSTFSAPl.KI也STFSAPLKKA,SAPLKKANRK,FSAPI KK 

14 I :.1368T>A I < I r I L\\!R I :L_ 
VEYPICL VCLRPRSPSCPLPRYRTG[ p.P2 

C2o「f I I p.P272 I 72H]H RLLAFPQLLPCVQGQESGPLRIGI I RYRTGH RLL,RTGH Rl.LAF, H RLLAFPQL,RYRTGH RLLA,LPR 

·－－笠－－－－－－－－－L~：！？＿~＿＇？＿~：：主一＿＿＿［___ ~ ___________ ___[ ＿＿立一一一一一一一一一一－－－－－－－－－－－－-L~~I豆＇.：！－~~：＿＇.！＇..~！g｝.：＇.~－~~：些主＇.：！：~~－~~旦旦：旦旦旦旦旦~－~－－－－－－－－－－--L－－~立在E
I I p.1225 I GRPQPPTLDPTSTSYESQLGO.NSSS[p.1 

C2o「f I c.3675_367 I _12.26i I 22S_1226insS]SEESPKKDTEPGSSPCS 

__ 7-＿~ _______ J __ §!'.2~~－豆~－－－－－－--1－－~呈一＿＿＿＿＿_J__：：＿~~＿gg_g：：：~~~~~－－－－－一一一一＿＿＿＿＿＿＿＿＿＿＿＿__]_ __ ~~~~~~~£－~，三~~~~~~£－~－~！－~－g_~§.盟笠~~－－－－－－－一一＿＿＿＿＿＿＿＿＿＿＿J __ ~－~一一
I I I LELRSEGVPCIASGVLVSYPSVGGA[p.T3 

C2orf I I p.T31s I ISP]PRPSASCQQO.RAGHSDVRLSAHH 
2至｝________ J_ 

I p.P890f I LLHNPAFCSLATTKRRHQO.Tγ﹝！ PP﹝ p.P I TVTIPPSPR,IPPSPRCPF,Q.﹝一VTIPPSPR,SPRCPFHMSS,HQQ

C3 I c.2670delC I s I 890fsjSPRCPFHMSSCR' I TVTIPPS I STAD 

I I I R fCHALO.EDEKLVKKAEKOVTLALO.[p. I VTl.ALQO.QR,QQRNLHEHK,KOVTLALO.Q,QQQRNlHEH, 
C3o「f I I p.RS52. I R552Q]QQRNLHEHKVSLVENHLAGLE I OVTLALO.QQR,KQ\/TLALO.QQ,LQO.QRNLHEH,QQRNLHE 
15 I c.l.655G>A I 0. I GRALA I HKV I Cl L 

!!SSQNYTSTGQl.0.WLl.NTL YN HQQ[p. 
C3o「f I I p.R740 I R740l] l GRGSPCIQCRYDSYRLLQYDLD I LYNHQQLGR,QQLGRGSPC,TlYNHO.QLGR,HQQLGRGSPC 

f立＿＿＿＿＿＿＿_L~：？－~｝，~豆三王一＿u____________ J一三~－~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－＿＿］一＿！
SW’LDN NG KSAVKKLKNS LPLRKELD ［口．

C3orf I I p.R2! 7 I R217C]CLKDELSHQLQLSDIRWQRS\111 
__ ?L _____ J_ 

I I I AERI司！SEO.ITH RLSKLSER﹜司PSVQ！﹝ p.D2

C3o「f I I p.0221 I 27E]ESGSSVPSDQSPSVQIDSGSSVPSD 

~Q ＿＿＿＿一＿J一－~＇.~~－﹞－~－
I I I LALAQEFO.恥1KTVTVSl.EDHTFA ［且b叫i﹝p I TFADVV叫Nl.V,Wl.VSNASMl,HTFAD、JVWL,DVV\11/l.VSNA,

C3orf I I p.R333 I R333W]Wl.VSNASMLVSMHGAQLVTT I VWlVSMASM_,HTFADVVWLV_,WLVSNASMlV,VWl.VSNA 

39 .J. c.997ζ＞T .l. W l LFLPRG l SM圳WLVSNASl\/l j CRC 
可... ~········· ~ 

I I I SNMPLNNSSQEVTKDI I DMIDHTS![p. 
C3o「f I I p.Rl.85 I R18SQ]QTIEELAGKIEFEMELNHMCGH I 0.TIEEl.AGK,!DHTSIQT!,TS!QTIEEL,MIDHTSIQTl,HTS!QTI 

62 I c.554G>A I Q I CQDS I EEL,QTIEELAGKI I UCEC 
C3orf I I I MSAAA[p.S6l] l PASERGWKSEKLDEA I I Bl CA,CE 
70 I c.l.7C>T I p.S6L I QALARSCAAR I AAAlPASER,SAAALPASER,AALPASERGW I SC 

I I I SKDTEAHISEPEDLGK!RSPPPDHV[p E8 

C4o「f I I p.E800 I OOQJQVETAREGKQYWMPRNSSELSGL 
21 I c.2398G>C I Q I VNT I VQVETAREG I CESC 

C5o「f I I I MEV[p.D4N]NINGESRSTL f fLPFPGAE 

z笠＿＿＿＿＿＿＿J土｝，Q＿~：＇.~______ JJ？：＿！＿：＇.：＇.立一__1__ ~：~~£豆巨主－－－－一一一一一一一一一一一一一一」－－~~！：＇.！旦旦旦旦一一一一一一一一一一一一一一一一一一＿Js~~－－－－

216 



WO 2016/187508 PCT/US2016/033452 

LFFWSFMGLLLVVDTTGKPNFISRY[p.R 

4 c.341G>I-\ 
I p.R山︱叫QIQVGK…PVKLRQSIRTVL

Q H~Q I FISRYQI帥，ISRYQIQVGK,KPNFISRYQl,YQIQVGKNEP I me 
PRAAGAPRPRLLLRTGSLDESLGPL[p.Q 

I p.Q245 I 245R﹞馴悶悶ALARKLSPE.l\I SLGPLRAAA,GPLRAAAGF,RAMGFVQTA,ESLGPLRAAA,D 
65 c.7341\>G R SAT ESLGPLRAA I ACζ 

KLQVSRHTK, VSRHTKFG Y, HTKF GYG VL, LQVS RHTKF, RHT 
RTGAINECVTFIFNRYAKKLQVSRH[p.K KFGYGV,TKFGYGVLV .. KLQVSRllTKF .. KKLQVSRHTK,VSRH 

C6o「f p.K724 7241] fKFGYGVLVfl月VASTAAGGIALKK TK FGYG, HTKFGY GVLV, QVS RHTKFGY, RHTKFGYGVL,TKF 
170 c.2171A>C T SG GYGVlVT I CRC 

C6o「f c.172 173i G MSE KAI EKFI RQLLEKN EPQRPPP[ p. P 
89 nsC p.P58fs 58fs﹞ i\VSSPYSζV* I AVSSPYSCV,EPQRPPPAV,PPPAVSSPY”RPPPAVSSPY I s·rAD 

GMSLEGPSAFLCGSSLKWSPEMKNA[p 

C7 
p.R687 I .R687S仰QKENPLTQ州

I c.2059C>A I S LQNSR I EMKN的CVQK,SPEMKNASCV I LUAD 

SQRPGVPAL,AGALRRRRK,GALRRRRKR .. ALRRRRKRM,RP 

I p.G130 I GSSS叫GKQALAPGLSPSQRPG[p. GVPALPV ,G LSPSQRPGV, VAG/-\LRRRRK,SPSQRPGVPA, RP 
49 c.389delG fs G130fs]VPALPVAGALRRRRKRMC* GVPAI PVA,VPALPVAGAl,ALRRRRKRMC,SQRPGVPAl P I S'fAD 

RLSKGFQLL,VMAGSVPSA,NLLWREMSl,CLRPllRVQL,El\il 
SIFLPGl,LSKGFQLL且， MSIFLPGIF,RPllRVQLLR,RVQLLRR

WG,RWWGPGSPA, LWREMSI Fl ,TVMAGSVPS,APEPRKG 
PF,WPVTAVTVM,GPSSPRNlU I WREMSIF,RRWGPGSPA 
,QRI SKGFQL,SKGFQLI RW,KGFQLI RWW,LESPGPI. AL_,RE 
MSIFLPG,DPPWPVTAV,TVIVlAGSVPSA,LLWREIVlSIFL,FSA 
GRGRCPV,CLRPHRVQLL,RLSKGFQLU司，REMS!FLPGl,RGR

CPVQGζL,RPHRVQLLRf司，GSPAGQRLSK,CSPSGFS/-\GR,LA

RARELTVO.KAEALMRELDEEGSDPP﹝口， LEGPSSPR,FPPPDPPWPV,T AVTVMAGSV,GPGSPAGQRL, 
L179fs]CRGGPSASDRCCSCSPSGFSAG VPSAQSVDAL,SPRN I LWREM, EMSIFLPGI F_,RCCSCSPSGF, 
RGRCPVQGCI RPHRVQI LRRWGPGSP LRRWGPGSPA,RRWGPGSPAG,GQRLSKGFQI ,QRLSKGFQ 
AGQRLSKGFQLLR叭八NGPGSPAPEPRK LL,LSKGFQLLRW,FQLLRWWGPG,LR＼戶λNGPGSPA,ALESP

GPFPPPDPPWP'vTAViVMAGSVPSl-\Q GPLAL,LEGPSSPRNL,RNLLWREMS!,NLLWREMS悴，ζPVQ

Clo「f p.L179f SVDALESPGPLALEGPSSPRNLLWREM GζLRPH, WPVTAVTVMA, PPWPVT AVlV,GPFPPPDPP\J旬，

50 c.S35delC S!Fl.PGIF* GPSSPRNl.lW I STAD 

SKELQGATHRY/WCDWYYHVPVKRS[p. 

C7o「f 日OKJK州州的QIPG側

57 c.88G>A p.E30K ENI PVKRSKKAV I HNSC 

HO.H! 仁fQHGYTVVIAEERLNAGLGP[p.

凹的W]Wl.lEQGDLGSWDl.LIClSSKK

58 c.418G> T AEGTP I RLNAGl.GPW,R州Gl.GPWL I lUAD 

PSVCLDQG MQLKPSTSSH LLK1 V KP[p. 

C7o「f p.R238 R238LJLVWKPGDWSREQLNE f fVLAP lLKTVKPl.V,KTVKPLVWK,HlLKTVKPl.,lKTVKPLVW,Hl.lK 
58 c.713G>T HETIF TVKPI V,LVWKPGDWSR,SHI l.KTVKPL,I LKTVKPlVW I l.UAD 

Clo「f MW1 EEl-IGAT[p.AlO'i] 1 El-IQESGIRNK 
63 c.28G>A p.A10T SSSSSQIPVVGV\i吋E EEAGATTEA,TEEAGATTEA I CRC 

LALK ED LL Y ,ALKE D LL YL,SLQCO.SLAL, KLALKE DLL,QLLCQN 

Rl.SGRI MLM,LMI METAQl.,MI METAQl.T,RLTPGRSLR,RS 
LRLSGRL,SLRLSGRI M,ERLTPGRSL;LRLSGRLMI ,I METAQ 

NGDGEITLVELQQAIVlQRLLGERLTP[p. LTL,RLIVlLIVlETAQL,MLIVlETAQLTL,RLTPGRSLRL,LIVlETAQ 

p叫 j R145fs]G RSLRLSG RLM LMETAQLT 仁f LK,RSLRLSGRLM,SLRLSGRLM L,SGRLM LMETA, ETl-\QL T 
CABP5 I c.433delC I 5 L * LKSL,GERLTPGRSL,LRLSGRLMLl\il I Sll-\D 

SLMDKAFDPTRRQ‘WYLHAVANPGLl[p 

CACH I I p.5720 I S720YjYLTGPYLD叫做的VVTISHTIH I A州PGLIY LIYLTG 
Dl c.2159C>A Y SSS IYL,1-\VANPGLIYL,GL!Y仁fGPYL,IYLTGPYLDV,HAVANPGLIY I CRC 
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NFDEGTPPTNFDTFPAAIMTVFQi l [p.T LMGEDWNEV,IMTVFQILM,FQILMGED\111,MGEDWNEV 

叫 i I p.T665 I 6叫MGEDWN M,MGEDWNEVMY,ILMGEDWNEV,LMGEDWNEVM,VF 
AlA c.1994C>T l'v1 GGMVFS QILMGEDW’，！＇.＼ I 扎呵lVFQILM I me 

EVSPLSAANMSIAVKEQQKNQKPAK[p. 
G\CN p.5772 S772YJYVWEQRTSEMRKQNLIJ~SREA PAKYVWEQR,NQKPAKYVW,YVWEQRTSEM,QQKNQKPA 
A1A c.231SC>A y LYN EM KY LUl-\D 

RRSTFDNFPQSLLTVFQILTGED叭iN[p.S ILTGEDV司VNL,LTGEDWNLV,GEDWNLVMY,NLVMYDGIM,

CACN p.5710 710L]LVMYDGIMAYGGPSFPGMLVCIY TGEDWNLVMY,ILTGEDWNLV,LVMYDGIMAY,LTGEDWN 

AlC c.2129C>T L F!! LVM UCEC 

AKSNPEECRGLFILYKDGDVDSPVV[p.R 

C,l\CN I I p.R107 11073叫WQNSDFNF州L州MA
A1D c.3218G>T 3L LFTVS I SPVVLERIW,DVDSPVVLER,LERIWQNSDF I LUl-\D 

AKGITDYKKGFSFAFEQLLNYNVSR[p.A 

CACN I I p心 I 3S2E﹞叫阿IMLF rD叫EE側El川
A2D1 c.10 到>A E YN I R 肌N肌川州K削川II叫叫州M帆川，I削c N肌附州K約川llML I LUAD 

CLNGTLVQADRTNKEHFREHLDKLF[p. 

A2D3 c.994G>A 
I p.A332 I 的32T﹞叫ML肌心心FNI I 

T TGQ I KL叭GI仿GM，只E削 DKlH,KL叭GI仿GML I CRC 

ASHRDHNHRDETHGSSDHRHRESRH[p 
CACN p.R608 .R6081一I] HSRDVDREQDHNECNKQRSR 
B2 c.182.3G>A H HKSKDR RHRESRHHSR,RESRHHSRDV I CRC 

G\CN I LSV fLLFFGGLCVAASEFH RSRH N[p.Vl RSRH NII LS,FH RSRI IN 11,H RSRH NI IL,SRI IN!! LSA,RSRH N !! L 
G3 c.400G>A p.V1341 34月 llLSAGIFFVSAGLSNllGllVYISA SI-\, EF HRS RH N 11, FH RSRH N 11 L,SEF H RSRH NI I CRC 

ILSVGIFFV, VILSVG IF~ ， NVILSVGIF .. SRI I NVI LSV, VI LSVGIFF 

I p心 i TLLFFGG V,RSRHNVILSV,LSVGIFFVSl-\,NVILSVGI汗， RI INVILSVGl,H 
G3 c.413ζ＞T V 38V]VGIFFVSAGLSNllGllVYISANAGD W!LSVGIF I me 

LRAKSHSEFLKKS ! FARLPPYRYRF[p.R2 RYR~WRRSS,RFWRRSSSR,PPYRYRFWR,PYRYR~W阱，YR

G\CN p.R232 32叭f﹞叭iRRSSSRSTEPRSRDLSPISKGFH 的i\IRRSSS,LPPYRYRFW,RLPPYRYRFW,RYRFWRRSSS,RF

G3 c.694C>T 、F』 Tl WRRSSSRS,LPPYRYRFWR,PPYRYRFWRR,YRYRFWRRSS I LUAD 

CACN p.G121 MIRSATPFPLVSLFFMFIGFILNNl[p‘Gl HLNNIRHl,NIRHIRPHR,ILNNIRHIR,RI llRPI IRTl .. GFILNNIR 
GS c.361G>I-\ R 21R]RHI RPH RT!LAFVSG! FF! LSGLSLV H 1,FIGFI U~N IR, FILN N IRH I l司，NNIRI llRPI IR,RHIRPHRT!L I me 
G\CN p.V146 LRVVRASSI F Pl LSAI LLLLGGVCV[p. V14 LLGGVCVGA,CVGAS RVYK .. GASRVYKSK, VCVGAS RVY, LLL 
G8 c.437T>G G 6GlGASRVYKSKRNllLGAGILFVAAGLS GGVCVGA, VGASRVYKS K,GVCVGASRVY I BLCA 

NCTAMASKPATTiRWFKGNTELKGK[p. 

1 c.569ζ＞T 
I p.5190 I s叫

L KEDDG I LEVEEWSDM,T叫GKL凹，LEVEEWSDMY I me 
DAALEVQPPDTWDSFPLFQLLNDFL[p. 

G\DP I I p.R959 I R959S]STDYNLCNGKFHKHLQDLFAPL LNDFLSTDY,FLSTDYNLC .. DFLSTDYNL,LLNDFLSTDY,STDY 
S c.287SC>A S VVRY NLCNGK, FOHN DFLST, NDFLSTDYN L I LUl-\D 

PSWMAAIYDADNGSGTSEDLFWKLD[ 

叫 i I p.A107 I 山 KLDTLQTFI, WKLDTLQTF, KLDTLQTF IR, FWKLDTLQTF, WK 
S c.3217G>A 3T EQRLKL LDTLQTFI I me 

YIEGKELENFFQELEKARKGSGMMS[p. 

C/-\LB2 I c.180G>C I p.K60N 
K叫NSDNFGEKMKEFMQKYDKNSD I NSDNFGEKM .. GMMSNSDNF 
GKIEM K,SGMMSNSDNF I CESC 

p.R258 KEM NIQQLTNYRKSVMSLl\EAGKL Y[p. 
CALB2 I c.772ζ＞T I c R258ζ﹞CKDLEIVLCSEPPM 本 j KLYCKDLEl,KLYCKDLEI吼叫KDLEIVL I LUAD 

DYVQ扎1KASELKQEQETQGSSSAAQK[p

.R81T]T.l\CNTATCVTH RLAGLLSRSGG 
C/-\LζB I c.242G>C I p關T I MVKS I AQKTACNTA, KTACNTAT凹，AQKTACNTAT I CESC 

ERMREEEKRAAEERQRIKEEEKRAA[pιE 

p.E340 I 340K]KERQRIKEEEKRAAEERQRIK旺
CA叫 i c.1018G>A I K KR j Al-\KERQRIK,RAAKE悶悶，RN\KER QR I I CLL 

LNETSGNCQTEFEGVHSQKQNRQTC[p I I 叩ω凹叫3立叩ll]IRKS川叫II芯削sv川V KQN RQTCI R, QN RQTCI RK,CI RKSLI CA, RQTCI RKSL .. I RKSLIC 
1 c.691G>A p.V2311 IL AF,KQNRQfCIRK,SQKQNRQfCl,CIRKSLICAF,RQrCIRKSLI I GBM 

tYYStADASHCIQQILEAVLHCHQM[p. AVLHCHQMV.VUICHQMVV’,MVVVHRDLK,1-\VUICHQM 
CAMK p.G131 G131VJVVVHRDLKPENLLu\SKCKGAA VV,VLHCI IQMVVV,QMVVVHRDLK,EAVLHOIQMV,HQM 
2日 c.392G> T v VKLl-1 VVVHRDL I LUAD 

G\MS c.1396 139 p.T466f RHRSNSLTRVDGQPRGAAIAWPEKK[p. VPANTFCST,QACVPANTF,KKNQ1\CVPA 
AP1 7!nsA T466fs]NQACVPANTFCSTSRCEL * NQACVPANTF 1 日LCA
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RI IRSNSLTRVDGQPHGAAIAWPEKK[p. 

CAMS p.T466f T 466fs J PG l.RPSQH LU.YI f l.RVVKWI PA 

LLLYITLRV .. LI YITLR\i V,R\i VKWiPAL,GLRPSQH LL, VVK泊／ IP

ALA . .SAWPAPS, \K, H LLLYITLR,KWIPALATA,L YITLRVVK,AS 

AWPAPSA,S1\KTVWH PT, KTVWHPTLL,RPSQH LL凹， LATl-15 

AWPA, fVWHPTLLl,IPALATASA, WPAPSAKTV,SQH LLLYIT 
,VKWIPALAT,AKTVWH P孔，H LLL YITLRV,LLLY!TLRVV,ALA 

TASAWPA,GLRPSQHI LL,YiTLRVVKWl .. RVVKWIPALA,WI 

PALATASA,LL Y!TLRVVK,,l\SAWPAPSAK,L Y!TLRVVKW,TLR 
VVKWIPA,SAKTVWH PTL,KTVWH PTLLI, LRPSQH LLL Y,T AS 

AWPAPSA,KPGLRPSQHL,RPSQ叫 LLLYl,!PALl-\TASAW,WP

APSAKTVW,SQH LLL YITL, I RVVKWI PAL, VKWIPALATA,AK 
AP1 c.1396deiA s LA f ASAWPAPSAKTVWHPl LU* TVWHPTLI I KICH 

Rl/-\VIADLD1 ESRAQEEN fWFSYLK[p.K YLKRGYLTL,NTWFSYL阱，SYLKRGYLT, WFSYLKRGY, FSY LK 

CANT p.K131 131R]RGYl.fLSDSGDKVAVEWDKDHG RGYL, YLKRGY LTLS,SYLKRGYLTL, TWFSYLKRGY, ENTWFSY 

c.392.A>G R VLES LKR I PRAD 

GLLGFPVL T, \/\, VIV\KG LLG, VIV\KGLLGF,AKGLLGF帥，KGLL

CAPN c.906 91 Id p.LV30 LHTSSELQSPSSYFASRPWVRAKGL[p,L GFPVL,GLLGFPVL 刊，RAKGLLGFPV,WVRAKGLLGF,RPWV

51 e!GCTGGT 3Lie! V303dei]l GFPVLTLHPPLPSGCS' RAKGLL,AKGLLGFPVL I TGCT 

SLG F KLTS V, VSQl\S LG FK, G FKL[ SVEK,SQASLGFKL,O.VSQ 

CAPRI I I I MEVQVSQASLGF[p.E13K]Kl.TS VE的L I ASLGFI也lGFKI TSVEK,KLTSVEKSLR,SQASLGFKLT, FKLTSV 

___ i:'.L _____ l __ ~：~7-旦旦＿＿＿＿＿＿＿＿ 1 J？..：~！＇~－~－－－－L~~Y.:~三：~~主啞巴巴巴一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿]___ 
IEKDKYRKQIREI EEKI、、 EMRIEMV﹝pR 

CARD I I p.R423 I 423QJQREACIVNLESKLRRLSKDSNNL I EMRIEMVQR,DEMRIEMVQ,IEMVQREAC,MRIEMVQREA 

}_! __________ L~：L？.盟土＿＿I ＿＿立一＿＿＿＿＿J __ ＇.？~坐一－－－－一一一一一一一一＿＿＿＿＿＿＿J __ ，：~~－Y.:旦旦旦旦旦旦啞巴巴巴一一一一一一一一＿＿＿＿＿＿＿＿＿Js~~－一一一
LDDDSHER~SFGPSSIHSSSSSHQS ﹝p E6 

CARD I I p.E626 I 26K]KGLDAYDLEQVNLMFRKFSLERPF 

？，＿~ ________ J __ ~：｝＿~7-盟主＿＿L上＿＿＿＿＿＿＿＿＿＿J＿：~~一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿]___ 笠＇.：！＿笠阻笠~9－~－~位L 莒三E巴笠E己~＇.：！.笠巨旦豆~：＇.？.丘1一＿＿＿J __ 9_1主~
I FLDSLE FYY, GYVVFLDSL, VVFLDS LEF, VFLDS l.EFY, FL DS LH 

CARD I I I SKIMRAGRLLD!LHTKGQRGYVVFL[p.E I YYP, VVFLDSLEFY,YVVFLDSLEF,RGYVVFLDSL,VFLDSLEFY 

__ }_} ________ __]_ __ ~﹔三？＿~＿§三五一＿j_J？：！旦？＿~＿J一~~－9-）旦三1一
ANIEAVAAKNKHCLLEAGIGCrR[) L[p . I 

CARD I I p.11065 I 1065MJMKSNIYPIVLF!RVCEKNIKRFR I LMKSNIYPl,RDLMKSMIY,MKSNIYP!V,Dl.MKSN!YPl,LMKS 

？，＿~ _______ J __ ~：~！－~~~三立一L坐一－－－－－－－－－1~~－~－－－－－－－－一一一一一一一一一＿＿＿＿＿_j__：~！:i'.！：！也9！~豆豆：~皂白玉立史也坐扭扭E也哩！:i'.！：.立~－－－－－－－－－－－－－--l－－盟主~－
LQNHTDFKDKIVLDVGCGSG!LSFF[p.A I ILSFFVA帥，FVAQAGARK,SFFVAQAGA,FFVAC~AGAR,LSF

CARM I I p.A2.02 I 2.02V]VAQL\GARK!YAVEASTMAQHAE I FVAQAG,Gll.SFFVAQA,FVAQAGARKl,SFFVAQAGAR,VA 
_L _________ I __ _ 

ERRL KEEEEARLK~ EKEEMERLEIQ﹝ p. ﹜司! ) 

4Q]QIEKEKWHRLEAKDLERRNEELEEL 

·－－旦在~~~~J＿＇.：：~~~豆三生＿＿J __ ＇.：~－~：！~9: 
扎!iNLPHPGI一HPHQTPAPLPMPGI一ypp﹝ p.

p.P603 I P603LJ LVSMSPGQPPPQQU.APTYFS.L\ 

CASC3 I c.凹的仁＞T I L I PGVM I GLYPPLVSl\/l,NPGLYPPLV,GLYPPLVSMS,LPNPGLYPPL I STAD 

I TYFSAPGVMNFGNPSYPYAPGALPP[pιi 
pP645 I P645LJLPPPHLYPNTQAPSQVYGG\,TY I YAPGALPPl.,LPPLPPPHL,.L\LPPLPPPHL,PYAPGALPPL,l.PPl. 

C.L\SC3 I c.1934C>T I L I YNPA I PPPHLY I STAD 

PSYPYAPGALPPPPPPHlYPNTQL\P[p.S 

p.5658 I 658L]LQVYGGVTYYNPAQQQVQPKPS I NTQAPLQVY,LYPNTQAPL,LQ\ YGG\ TY,.L\PLQVYGGV.HL 
CASC3 I c.1973仁＞T I L I PPRR I YPNTQAPL,LQVYGGVTYY.QAPLQVYGGV.YPNTQAPLQV I STAD 

RQRKL WKDEGRWEH DKFREDEQAPK( 

p.5232 I p.S232FjFRQEUALYGYDIRSAHNPDDI I KFRQEUAL.APKFRQELl,REDEQAPKF,FRQELIALY.KFRQEL 

C.L\SC3 I 吋95C>T I F I KPRR I iALY,EQAPKFRQEL I STAD 

CASD p.F781f 
1 c.2341d巴lT 

C.L\SPl 

4 c.13C> T p.RSW 

CASP5 I c.67delA I p.R23fs 

D Ll-IQI 11 PKD NSSLLKRU\CIN\FF[p. F78 
lfs]VDSSSYH PFKINO,N IRFQKF* 

MSN P[p.RSWJWSLEEEKYDMSGARL.A 

LILCV fKt'\RE 

MAAVPRVEGVFIFLIEDSGKKK[p.R23fs 
]GVRllKLCSKVSFRVDWI rs那

219 

。SSSYHPFK,INQNIRFQK,.L\FFVDSSSY,1 ACIAAFFV,HPFKIN 

QN i, VDSSSYH PF, FK! NQNI RF,NQN IRFQ <F,FVDSSSYH PF, 

RLACIMFFV, KINO,N I RFQK,I NQN IHFQKF,AAFFVDSSS Y,H 
PFKINQI、llR,DSSSYHPFK! I ST/-\D 

NP\i\;SLEEEKY I CRC 

Rll.Kl.CSKV,KVSFRVDWl,KLCSKVSFR,KKKGVR!LK,GKKKG 

VRIL, KKGVRILKL,LKLCSKV奸，SKVSFRVDW,KLCSKVSF俐，

GVRI LK LCSK,SG KK KG VRI L, I LKLCS KVSF, KKKGVRI LKL,SKV 

SFRVDWI KIRC 
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l U DGAI LF, LI DGAI LFV, I LFVLFCFV .. FVL FCFVF L, TLR KM LSSL 

, FVFLRQM LA, VLFCFVF LR,CSGVISAH R,SGVISAH RK, RVAG 

TIGAR, DGAI LFVLF ,Al LFV LFCF, LFVLFCFVF, CFV FLRO.N L, V 

FLRQNLAL,RQNLALSPR,VISAHRKLR,KLRLPGSGH,GARHH 
TW Li, L PGSG HSPA, LRKN LSS LL, RK N LSS LLl,ARH HTWLI F, I 
DGAILFVL,FTlRKNLSSL,NLSSLLIDGA,I UDGAll FV,l IDGAI 

LFVL,AI LFVLFCFV, FVFLRQN LAL .. TLRKN LSSLL, RLECSGVIS 
YEVSNKDDKKNMGKQMPQPTFTLRK[ I A, RLPGSGHSPA, FVLFCFVFLR，仁SGVISAHRK,IDGAILFVLF,

p.R471fs] N LSSLLI DGAIU二VLFCFVFLR I Gi\iLFVLFCF,iLFVLFCFVF,HQN凶LSPRL,KLRLPGSG肘，SG

p.R471f I QNLALSPRLECSGVISAHRKLRLPGSGH I HSPASASR,ASRVAGHGA,GARHHTWLIF,RVAGHGARH, 
CASP8 I c.1413delA I s I SPASASRVAGHGARHHTWUF* I ECSGVISAHR,GVISAHRKI R,QPTFTI RKNL,SLLIDGAll F I STAD 

I DDALDKLSDSLGQRQPDPDENKPME[p 

p.0639 I .D63%]EKVKEKAKAEHRDKLGERDDTI 

C的T I c.1917T>A I E I PPEY I MEEKVKEKA I CLL 

I I I MIVEEVRAIHFNQEQESEVLNRRSS[p. r I 
CATSP I I p.T42S I 425M]MSGSLETTSSKDIRQMSO.QQDL I SMSGSLEH,EVLNRRSSM,RRSSMSGSL,NRRSSMSGSL,SE 

ER4 I c.1274仁＞T I M I LSAL I VLNRRSSM I KIRC 

FDEEHAQQED/-\LAQQAFEEARRRTR[p. 

p.E152 I US2K]KFEDRDRSHREEMEVRVSQLLA 

－－~－~~－~－－－1~：:1:~:1:全生＿＿J＿上＿＿＿＿＿＿＿＿＿＿J＿主g＿~－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿J __ 

CBLLl I c.413delA 

PIKIYGRMIPCKI才VFCYDC/-\ILHEK﹝pEJ 
- p.E138f I 38f卅Ell司CνQAVVILC

VALFKGAREH ICLRE.[ YRI 1s·[ IAI" 

ECLVVCEPGRAAAGGPGGAALGE戶‘P﹝p.

p的fs.iLGEWHLLRSEATTMSQQGKPA

CBLN3 I c.206delC I p.P的is I MAPVGP叮叮RSW*

CBWD I c.304 305! I p.El02f I ESGEGSALEKSLAVSQGGELYEEWL[p.E 

IL CS ELSSV, VLSSCVALF,CI R ETYRLI, LSSCVALF K,CVALF KG 
AR,HICI RETYR,GAREHICLR,TYRLISTIA,11 HEKREIR,EIRCV 

QAVV,ELSSVHEVL,EVLSSCVAL,ETYRLISTl,REIRCVQ,L\V,R 

CVQA\iViL,SELSSVHEV,HEVLSSCVA,ALFKGAREH,EHICLR 
ETY, RETYRUST, YRLiSTiAI, REH IC LR ET, HE KREI RCV, VI LCSE 
LSSV,SVH EVLSSCV ,1-\LFKGAREH I, VLSSCVALF K, TYRUSTIA 

I, EH ICLRETYR, ETYRUSTIA, E VLSSCVALF, RE I RCVOAVV,SE 
LSSVHEVL,H EVLSSCVAL, REH ICI RETY, RETYRLISTI 

AMAPVGPST,ATTMSQQGK,O.GKPl-\MAPV,APLGEWHLL, 

MSQO.GKPAM,APVGPSTST,I LRSEATTM,GAALGEAPL,GE 

WHLLRSE,GPSTSTRSW,E.L\PLGEWHLL,TTMSQQGKPA,KP 
AMAPVGPS,TMSQQGKPAM,HLLRSEATTM,GEAPLGEW 

HL,GEWHLLRSEA,QQGKPAMAPV,AMAPVGPSTS 

STAD 

STAD 

·－－立一一＿＿＿J __ '.2:>_g ＿＿＿＿一一一一＿＿J __ ~－－－－一一一＿＿J __ ~立？＿！：；.lg＿~：一一一一一一一一一一一一一一＿＿＿J＿旦~~，~~~~－~－~I＿＿＿＿＿＿＿＿一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿J __ ~！~＿f:'. ___ _ 
ESQEDEKLl.0.._A f EKFQAECAl.KFPN [p.R 

CC2D I I p.R128 I 12制C]CO.Cl汁VIDISGKTVFITRYLKPL I LKFPNCQCL,FPNCQCI甘,.L\LKFPNCQCL,CQCL行ViDl .. FPN 

－－~~－－－－－－－＿＿］＿ __ ~：笠.9-~~三：＿；：＿＿＿＿」f_________ J __ ~~－－一一一一一一一一一一＿＿＿＿＿＿＿＿J_sg~－~立Y.1.主~~＇.＇.：.~－~£.！：＇.＿也一一一一一一一一一＿＿＿＿＿＿＿＿J_g~~－－－ 
CCDC I I p.P116 I LERDPTPCELTYKVP rRHSMSQIPP[pY 

__ ｝，豆豆＿＿＿＿J __ ~：~:1:~~史：＿~＿J__ :i:!:>. __________ L~－~－~:1:!:>.i笠~~＇二一一一一一一－－－－－－－－－－－－－L~-9！！：！：＇.三－？
GI KGGI RRWNYFFPEELL VYDICKY[ p.R4 

CCDC I I p.R4! 7 I 17l]LWCENIGRAHKSNNIMILVDLKNE I LVYDICKYL,VYDiCKYl.W,YLWCENIGR,CKYI WCENl,LLVYD 

_}_}_}:_ _____ ＿］＿土2豆豆豆三工＿＿＿＿I __ ~，一一＿＿＿＿_L~.笠－－－－－－－－－－一一一一一一一一一一一＿＿＿J_E~：＇.－~！：＇.＿~~E~且~g~主﹜＇~~－［＿）＿~~~~~＇~－－－－－－－一一一一一一一＿＿＿＿＿L~立在E
CCDC 

120 c.22A>G 

CCDC 

121 c.l190G>T 

p.i8V 

p.\I丸，39

7L 

MEVKGQL[p.悶悶VSSPTFNAPAALFGE I LVSSPTFNA,GQLVSSPTF,MEVKGO,i_VS,QLVSSPTFNA,ME 

AAPQVKSERLR I VKGQLVSS,KGO.lVSSPTF I KIRC 

IEO,AQKLTATQSHLENRKQQLO.QEQ[p. I QQLQO.EOLY,KQQLO.QEQL,QEQLYLESL,0.LYLESLIQA,KQ 

W397LJLYLESLIQARQRLQGSHNO.Cl.N I QLQQEO.L Y,LYLESl.10.._AR,RKQQLQQEQL,QQl.QQEQLYl., 

RO.DV I QQEQLYLESL ，叮Ql.YLESU I l.USC 

NIYVDAU.KEFEO.FNRRLNEVSKRV[p.R 
CCDC I I p.R838 I 838C]CIPLPVSNILWEHCIRl.ANRTIVEG I CIPLPVSNl,VSKRVCIPl.,KRVCIPl.PV,NEVS闊的，EVSKRVC

__ L亨－？
AE KAKP DAl.H G l.RVHS＼吐IVLVLSGKR[p.

CCDC I I p.E313 I 日的K]KVPENFFIDP刊GHSYSTQDEHF I GKRKVPENF,RKVPENFFl,WVLVLSGKRK,KRKVPENFFl,GK 
135 I c.937G禍 i K I LGI I RKVPENFF I HNSC 

N r fSIKTQMELTIKDLESEISRIKT[p.512 

CCDC I I pS12.6 I 641 ]l QADFNKTELERYKEl.YLEEVKVRE I KTI QADFMK,iSRIKTLQA,RIKTLQADF,S日SRIKTI. ,I QADFN 

！：！主士告＿＿J __ ：~7-~史工一＿J_________ J_ 
CCDC I I p.K420f I KEEEKEKLWKKKEU.0.RAEKKKKIK[p.K 4 

__ }_:1:~－－－－－－－L~：旦
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iLPKYQDQNFLPKDQNFLSRDQHVL[p. 

CCDC I I p.P488 I P488H]HKDQDILPKYQDQNFLPK 
15 c.凶3C>A H 叫 I CLL 

GYKKEISKLYQDMQRKVELNEEKHK[p‘ 

CCDC p.E153 El 53Qj QLI EK KEM EISE LNAKLRSQE KE 
152 c.457G>C Q KQN Kl 1 KQL! E KK, KO.LI EKKE M,QLI E KKEM EI, 11 KO.LI EKKEM I CESC 

CCDC c.598 599! p.P200f Q‘WDGMLRLHARHKEQQRQFGLTPP[ LTPPWIFEA,RQFGLTPPW.QFGLTPPWl,FGLTPPWIF,RQF 
153 nsC s p.P200fsjWIFEATSP* GLTPPWl,GLTPPWIFEA,QFGLTPPWIF,QRQFGLTPPW I STAD 

CCDC p.P200f QQWDGAALRLHARHKEQQRQFGLTP[ 
153 c.599delC s p.P2日OfslLDL• I QRQFGLTPL,RQFGLTPLD,RQFGLTPLDL,QQRQFGLTPL I STAD 

KELSDIWSAVHVLQNSiDSLTLCSG[p.A 

159 c.994G> T 
I p.A332 I 332SJSC叫LRGHKGHQCLSPPLPS

S WDS j TLCSGS叭 I TG口
GYTLSNSKGPVQPTAQGEEKGGLRl[p. 

CCDC p.0502 D5020YJYMEDKMLPKCTDLKAKQLLLS YMEDKMLPK,GLRIYMEDK,EEKGGLRIY,LRIYMEDKM,RIY 
168 c.15日58G>T OY DILNT MEDKML,IYMEDKMLPK,GEEKGGLRli'’,EEKGGLRIYM I UCEC 

CCDC 

169一 Al RLI RF GK, RLI RFG KKK, ELEAI RLI R, LEAi RU RF, EE LEA I RLI 
SOHL p.K162 LD DCI FN MVLLKVPSSLSAEELEAI [p. Kl AE ELEAI RL,AI RLI RFGKK, E.l\I RU RFGK, EELEAI RLI R_.AEELEA 
112 c.485A>G R 62R]RLI RFG KKKNTHSLFVF 11 PEN F KGC !RU I Sll-\D 

KLRMEQEEELKDMSKllLNAKCHAl[p.R 
CCDC p.R207 207L]LDAQILEKQQIQKELDl EEKHLDQ ILDAQILEK,LNAKCHAIL,HAILDAQIL,ILNAKCHA!L,AILDAQ 
19 c.620G>[ L MM ILEK LUl-\D 

RIRGRRQIVEQMEKNQEERSLLAEQ[p. 

19 c.836G> T 
I p.H279 I 叫

L DMERH j L叫KEQM L, EERSLLAEQL I LUAD 

AQNDLVFEAVQDKGNMEQAILEMKK[ 
CCDC P叫IFEARQGE叫KSNL除iLEVL I IFEARQG叫叫阱，AILEMKKIF,LEMKK!FEA’的F圳
36 c.626G>[ p.R2091 VAQQ QGEF,QAll EMKKIF I UCEC 

CCDC ~VVHTVQFLNRFSTVCEEKLADLSL﹝ p.R 

53 c.172ζ＞T p.H58C SSC]C1QQ1u rLNILDAKLSSIPGLDDvr I KU\DLSLCl,ADLSLCIQQI I CESζ 
GQKWEHFITAPKTKKFKIPTMRVTN[p. 

60 c.689G>A 
I p.R230 I R230HJHKPSRRGS 

II SM! j 川RVTNl1K,RVTNHK阱，VrNH叭叭RVTNHKPSRR I CRC 

IEQLEREGNEEEIQRENYQDNISSM[p.N 

以 i I p.N440 ）叫TISIQNTWKHL削間的K NISSMTISl,TISIQNTWK,MTISIQNT\J旬，YQDNISS如汀，YQDN

79 c.1319A>C T DED !SSMTl,MTISIQNTWK,SMTIS!QNTW I CLL 

NRERKCKLKDQSDKEEGTRDISSPK[p.R 
CCDC 2591﹞ ILRDRQA叭叭的心

81 c.T76G>[ p.R2591 E Kl,KILI圳的ALF I CRC 

CCDC c.2031 _2日3 p.K617i ITCEKI EALEQEN SE Lt REN RKLKK[ p. K6 
88A 2i鬥sl-\ 77fs]NIG* I RENRKLKKNI I Sll-\D 

CCDC c.5553 555 p.P185 QKLGAPE.l\LGGRETGSHTLQSPAPP[p. 
88C 4insC lfs P1851fs]QLP* I LQSPAPPQL,TLQSPAPPQL I CRC 

QKKSAKERKPSTTSSGKYEDSDGCY[p.L 

I p.L271 i 叫﹞MQKTRPPRKLELRQ凶TGSSSRA YM QKTRPPR, M QKTRPPRK, YE DS DGCYM, YM QKTRPPRK, 
R c.811ζ＞A 此T NRI MQKTRPPRKL,CYMQKTRPPR I LUAD 

SARVRQTWSVLLLLLLFFIPGVVMA[p. V FIPG\iVI\,司AM,VVMAMAYGL,VMAl\i司AYGI 1,AMAYGLISR, 

p.V235 236M]MAYGLISRELYLGLRFDGDSDSD MAMAYGLIS,FIPGVVMAMA,VVMAMAYGLl,MAMAYGLI 
CCKBR c.706G>A M SQS SR, FFIPGVVMAM,MA YGL!SREL, IPGVVMAMA Y I CRC 

CCNB p.A932 ETLLKKP LALKMSTI N EA VLHD MI [p.A9 
3 c.2794G>A T 32T]TLN EKPTTG KE LS FKEP LALQESPTY VLFEDMITL I CLL 

SSHFPYIQY,H FPYIQYQF,IQYQFWKN F, FPYIQYQFW,CSSH 
SLPGI IFTRSQKEGLHYTCSSH FPY[p.518 FPYIQY,YTCSSHFPYl,SHFPYIQYQF.HFPYIQYQFW.YIQYQ 

CCR5 I c.554G> T I p.51851 I 51JIQYQFWKNFQTLKIVILGLVLPLLVM FWKNF I KIRC 

IFGGISFFPLDKMTYLKIQSFINRM ﹝PιE2. 

p.E214 I 叫DESLNIVKYTAFLYNDQLIWS位 FINRMDESL,RMDESLNIV,DESLNIVKY,RMDESLNIVK,SFIN 
CCZl I c.642G>C I D QD RMDESL,MDESLNIVKY I KIRC 

SDLKVPLTVTWQFQPASSHIFHQU[p.R 

p.R594 I 叫QITHNGTIEW倒F叫做TKV
CD101 I c.1781G>A I Q SQS I HIFHQLIQl,IQITHNGT!,SHIFHQLIQI I CRC 

22 ] 
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PD盯WMFiTKKQTDQ行LRIQP.'\VK[p. RIQPAVKYF,KYFQVNITA/1VKYFQVNl,LRIQP.'\VKY,QP.'\V 
p.D283 D283Y]YFQVNITADSLF.'\EGKPLELVCL KYFQV,IQPAVKYFQV,TLRIQPAVKY,LRIQP.'\VKYF,VKYFQ 

CD101 c.847G>T y vvs VN!Ti\ 

.'\ YFLGSKSSM.'\VHSLFKSPSKTY!Q[p.L4 

p.L470 I 70QJQKTR酬
CD109 I c.140恥／－＼ I Q KE l KTYIQQKTH,PSKTYIQQK,QQKTRDENIK,IQQKTRDENI 

SDMELRLVGGSSRC.'\GKVEVNVQGA[p 

叫3 I I p.V721 I .V7211\/l]l\/l心 VEVNVQGAl\/l,MGILG\NGW,EVNVQG.'\MGl,KVEVNVQ 

L1 c.2161G>A M QLECGS/-\ GM/:,VQGAMG!LCA”AM{31LCANGW 

CD180 I c.6831\＞ζ 

CD1B I c.122G> T 

CD1C I c.265C>T 

－－~＿！＿：＇.＿﹞ 

.. E旦？主~－－－--L-

SLNFNGNNVKGIELGAFDSTIFQSL[p‘N 

p.N228 I 228T﹞1悶PNLSVIFNGLQNS r fQSL 
I r WLG j LTFGGTPNL,STIFQS凹.SLTFGGl叭，FQSLTFGGTP

I p.w41L 

I p.R89C 

GNSEHAFQGPTSFHVIQTSSFTNST[p. 
吼叫1L﹜ LAQ!QGSGWLDDLQIHGWDSD FTNSTLl-\QT,SSFTNSTLA,TSSFrnSTL,LAQJQGSGW,QTSS 
SGTA! FTNSTL, TSSFTNST LA,TLAQTQGSG、w

LSD LE LL~ C, ELLFC FYLF, LFCFYL• GL,CFYLFGLTR,SDLELLFC 
Tl IF LH NWS KG N FSN EELS DLE LLF [p. R8 F,LELLFζFYL,LSDLELLFCF, LLFζFYLFG L,SDLELLFCFY,FCFY 

9CJCFYLFGlTREIQDHASQDYSKYPFEV lFGLTR,LELlFCFYI F 

RLSPSAASR,ASRS RPSP I, RSRPSP IAA..AG RA PTA WR, VPQR 
LSPSA,SPIAAGRAP,Ai\GR/-\PTAV句，i\ASRSRPSPl,ASRSRPS

MGCLLFLLLWAU.QAWGSAEVPQRL[p I PIA,RSRPSPIAAG,AWRGWGSCRR,TAWRGWGSCR,EVPQ 
.L25fs]SPSAASRSRPSPIAAGRAPTAW’R I RLSPSA,VPQRLSPSAA,RPSPIMGRA,SPIAAGRAPT,AEVP 

GDLQTHGWD[ VLG flRFLKPWSHGN[ 
p.F85V]VSKQELKNLQSLFQLYFHSFIQI I KPWSHGNVS,FLKPWSHGNV,KPWSHGNVSK,HGNVSKQE 

沁， E＼凡iTFFQGNCYF~、~SNSQRN、必，HDSI T 

p.A283 I (p.A283T]TCKEVGAQLVVIKSAEEQNF 
CD209 I c.847G>A I T I LQLQSS I DSI廿CKEV

CLSWSSRIV，的VAPGH泣，RTRRRWSSK,RGKNIQGGR,SSRI

TLESPPGSSPSVQCRSPRGKNIQGG[p. VAPGH,HALSCRTRR,I. SWSSRIVA,SSRIVAPG HA,HALSCRT 
p.0164 Q164fs]RPSPCLSWSSRIVAPGHALSCR RRR,IQGGRPSPCL,GGRPSPCLSW,SRIVAPGHAL,SPCLSW 

CD4 c.492delG fs TRRRWSSK' SSRI 

PGYRREPSLSPKLTCLQNLKWSTAV(p.E NLKWSTAVK,STAVKFCKK, WSTAVKFCK, TAVKFCKKK,I K 
p.E156 156K]KFCKKKSCPNPGEIRNGQIDVPG WSTAVKF,KWSTAVKFCK, WSTAVKFC KK, STAVKFCKKK,N L 

CD55 c.466G>A I( GIL KWSTAVKF 

p.Pl 74f ASALPAPPTGSALPDPQTASALPDP[p.P ALPDPQQPL,DPQQPLPSl.,QPI PSLRPW,SAI PDPQQPL,Q 
CD7 I c.521delC 174fsJQQPLPSLRPWR* QPLPSLRPW 

LFllVPIFU.LDKDDSKAGMEEDHT[p.Y1 

B c.589T>C 
I p Yl97 I 971-1 ﹞ HEGLDID叮叮YEDIVTLR

II WS j EEDHTll阻，MEEDHTHEGL.. HEG凹的叮A
LFllVPIFLLLDKDDSKAGMEEDHT[p.Y! 

CD79 p.Y197 97DjDEGLDIDQTATYEDIVTLRTGEVK 
B c.589T>G D ws MEEDHTDEGL 

PLCVSPKYGCMFNNGGCHQDCFEGG[p 
p.0280 .D280fs]l\/lAPSSAAADQDSGCWMT\111 

me 

I CLL 

I GSM 

I CRC 

I LUAD 

I SKCM 

GBl\/l 

STAD 

UCEC 

I KIRC 

I DLBCL 

DLBCL 

CD93 c.838delG fs 會 GMAPSS/V\A,HQDCFEGGl\/l,FEGGMAPSS,FEGGl\/lAPSSA I STAD 

COAN c.1936 !93 p.L6,16f GE RKQFA VVL LS LRLLAKF LG FVAF[p. L6 FLGFVAFPA,FVAFPAIPG,LGFVAFPAl,FLGFVAFPAl,FVAFP 

1 7insC 46fs]PAIPGA* AIPGA.KFLGFVAFPA I KIRC 
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A YAVIYLKKTPEEAYRALLSGSNPP[p.N! 

23fs] iFHSGMLPLEIALTISPFSTVCRESE 

4t'\ c.369delC 
I p.N123 I R川DFLTLRH Ll\/lWM NM N IMSELK 

fs MVTSTGLFQENF' 

GSVIGPQQQFLVl\/lKQTNLWLEGDYF[p 

CDCl p.R375 .R37SC]CQKLKGQENGQHRAl\FSKLLS 
48 c.1123C>T c GVDDI 

CDC2 p.K322f ENLNRPRLKQVEKFKDNTIPDKVKK[p.K 
5C c.965delt'\ 322fs]SIFLAKESSGRAYV* 

CDC2 p.L46日1 ITKLDSSllSEGKISTITPQIQNN[p.L460f 
7 c.1379deiT s s]HKKQQQKV* 

EVRRIENYRVEGMEIYSTILWHLQK[p‘ 

CDC2 p.D555 D555月EVALSVLSKDLTDl\/l DKNSPEA 
7 c.1665T>G E WC/\1-\G 

STTLWH LQKDVALSVLSKDL TDM DK[ p. 

CDC2 I I p.N571 I N叫SPEAW叫NCFSL
7 c.1712A>T I KFF 

PCT/US2016/033452 

NMDFI TLRH,LlSGSNPPl,GMLPLEiAL,MI. Pl. EIAlT,LTISPF 

STV,HLl\/lWMNMNl,NIMSELKl\/lV_.11\/lSELKMVT,STVCRES 

ER,NMNIMSELI七 IFI ISGMLPL,DYNl'v1DFLTL,Kl'v1VTSTGLF, 

YNMDFLTLR,EIALTISPF,MNMNiMS日，PPIFHSGML,LPLEI

AL刊， LMWMNMNIM,LSGSNPPIF,LEIALTISP,RESERDYN

M,SERDYNM DF,MDFI TLRHl,I RHLMWMNM,MNIMSEL 

KM,SELKMVTST,LKMVTSTGL,RDYNMDFLT,ALLSGSNPPI, 
MLPL日ALTl,ALTISP FSTV, N l'v1 DF L TLRH L, FL TLRH LMWM, 

HLMWMNMNIM,WMNMNIMSEL,TISPFSTVCR,MNMNI 

MSELK,DFLTI RHLMW,RHLMWMNMNl,Tl RHI MWMN 
K呵， FSTVCRESER, DYN 「v1DFlTI R,EIALTISPFS,NPPIFHSGMI 

, El KMVTSTG L, LL SGS N PPI F, LEIALTIS PF, LKMVTSTG LF, FH 

SGM LPLEl,SG MLPLEIAL,SERDYN MDFL,RDYN l\/lDFLTL, Y 
NM DFLTLRH, MDFLTLRH LM,N MN I MSELKM, TSTG LFQEN 

~， LPLEIA仁I IS 

LEGDYFCO.KL 

KVKKSI FL'\ IP D KVKKSl,AKESSG RAY, KESSG RA YV, FLAKES 
SGRA,KVKKS! FLAK,LAKESSGR/-\ Y ,IF LAKESSGI司，！ PDKVKKSI

ST/-\D 

CRC 

ST/-\D 

QIQ!\FNHKK,AFNHKKQQQK I UζS 
TLWH LQKEV, LQKEV ALSV, EVALSVLSK 
V ALSVL .. KEVALSVLS, H LQKEVALSV, LQKEVALSVL, TILWH L 

QKEV,KEVALSVLSK I CRC 

MDKISPEAW,KISPEl-\WCAA I TGζT 
AMMILLLSL,MMILLLSLV,LLLSLVIQL,LLSLVIQLA,SLVIQu\ 

LL,ALLFHι：WDM,CUSRKl-\MM,LISRKAMMl,LVECLISRK’ II-\ 

RQ!GLPK,LV!QLALLF,LFHζ叭IDMYl,MYll-\RQIGL,ISRKAl'v1

MIL,KLAEGEQSY,LLFHCWDMY,YLVECUSR,HCWDMYIAR 

,SRKAMMILL,RKAMMILI L,Mlll LSlVl,LSLVIQL!\L,DQNV 
TKRAL,AEGEQSYL V,GEQSYI VEC, VECI ISRKA,WDMYIAR 

Ql,KLAEGEQSYL,CLISRKAMMl,KAMMILLLSL,AMMILLLSL 

CDC2 

CTTPQCKYLLAKCCVDLSKLAEGEQ[p.19 I V,MM!LLLSLVl,ILLLSLVIQL,LLLSLVIQLl-\,LLSLVIQU\L,LLFH 

Ifs]SYLVECLISRKAMMILLLSLVIQLALL I CWDMYl,YIARQIGLPI也YLVECLISRK,S L VI QLALLF, I QLALLF 
FHCWDMYIARQIGLPKDQNVTKRALV I HCW,ISRKAMMILL,ALLFHCWDMY,SKLAEGEQSY,GEQSY 

~DC2 i :::::::1: i ~：~；~~ i ~~~~~－~~~~~＇.~；；~~~L~~~~~~~~［K口~~~~ ~：：.s~~~r：：：：－：：~：：：：，：：~：：：：：：：~：：LLFHCWDM : ~~~~，TG 
EQ.SEHYSKQLENELEGLKQKQiSYS[p.P 

CDC4 I I p.P67.5 I 675'f﹞TGVCSIE削叫叫KKSIF I 闊的
2BPA c.2023仁＞A T y STGVC,ISYSTGVCSI I BRCA 

AIAl\TVGSV,FIWPSFl'v1Vl'v1,MVMTMLRNl,TMLRNI叭/HA,

ATVGSVTAA,TVGSVTAAV,MTMI RN!WR,SSFIWPSFM,SF 

MVMTM凹，SF!WPSFMV,MI RN!WRAY,I. RNIWRAYK,RNI 
WRA YKR,CPPVVGSAI, WPS FMVMTM,AA VPQES奸，ESSFI

WPSF,VMTMLRNIW’,QESSFIWPS .. VPQESSFIW,DPDWVC 
PPV,VVGSAIAl-\TV,ATVGSVTl\AV,SSFIWPSFMV,FiWPSF 
MVMT, FMVMTM LRNI, MTM Ll~N IWRA,SAiAA lVGSV,M L 
RNIWRAYK,PSFMVMTMI R,SFIWPSFMVM,IWPSFMVM 

Tl\呵，MVMTMLRNIW,TMLRN!WRAY,VMTMLRNIWR,WV

GPCLRNRY前的RSALLDPDWVCPP印， CPPVVGSA,ESSFIWPSFM 

COCA p.P405f P405fs]VVGSAIAATVGSVTAAVPQESS ,IM\TVGSV吋f->,,QESSFIWP缸，DPDWVCPPVV..ζPPVVGSAI 

7L c.1215d 巴！ C FIWPSFMVMTl'v1LRNiWRAYKRSW* A CRC 

EPLDRERIATYTLFSHAVSSNGNAV[p.E 

CDHl I c.727G>I\ 
p.E243 I 243K] KDPM叫TVTDQNDNKPEFTQE

I K VFK I VSSNGNAVK,AVSSNGNAVK,AVKDPMEiLI I BRCA 
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TLFSHAVSSNGMAVEDPMEiLITVT[p.D 

p.D254 I 254YJYQNDNKPEFTQEVFK叫MEGA T\ TYQNDNK,MEiLITVTV,YQNDNKPEF,ITVTYQNDNK,TY 

CDHl I c.760G>T I y LPGT QNDNKPEF I ST/-\D 

DTQEGI ITVKKPLDYESRRL YTLKV[p.E3 

CDHl I I p.E349 I 49帆
0 c.104恥A K S j RLYTL馴A,KVKAENTHV，山間NTH,LKV帆NTHV I CRC 

LDRELSQ叭iHNLTVIAAEINNPKETT[p.R

CDHl I I p叭 i 叫印.l\VFVRILDVN酬PQFAVFYD TTCV.l\VFVR,ETTCV.l\VFV..KETTCV.l\VF,ETTCVAVFVR,TTC 

。 c.1414C>T C TFV Vl-\VFVRl,NPKETTCV/-\V,KETTCVAVFV I LUAD 

NGFNRHEISTYLLPVVISDNDYPIQ[p.55 

CDH1 p.5577 77H]RSTGTLTI RVCACDSQGN MQSCS YPIQHSTGT,IQRSTGT仁f,QHSTGTLTl, IQRSTGT仁口，YPIQRS

。 c.1731C>G i司 AEA TGTL LUl-\D 

TLSAQAI N R, FYTLSAQAI, EKAFYTLSA, K.l\FYTLS.l\Q, YTLS.l\ 

I p.R128 I !IDEKTGDIHATRRIDREEKAFYTL[p.R12 QAINR,AFYTLSl-\QA!,KAFYTLSAQA,TLSAQAINRR,SAQAIN 
。 c.382ζ＞A S 8S]SAQAINHRTLRPVEPESEFVIKIHDI RRTL, EEKAFYTLSA, REEKAFYTLS I LUAD 

KKPVDFETKRAYSLKVEMNVHIDP[p.K 

CDH1 I I p.K357 I 35Tf﹞TF側P削VfVKISVE叫P TFISNGPFK,WHIDPT日，1-\NVI 11 DPTF, PTFISN G PF, PTF ISN 

c.1070A>C T PM GPFK,EAANVHIDPT,AMJVHIDPTF,DPTFiSNGPF I 5-rAD 

SKEDIRDNVIHYDDEGGGEEDTQAF[p. 

CDHl I I p.D674 I D574N﹞ NIGALRNP叫心。IKPD TQAFNIGAL,QAFNIGALR,NIGALRNPK,DTQAFN!GA,EEDT 

2 c.2020G>A N SLC QAFN 1,TQAFN IGALH,DTO.AFN IGAl ,GEEDTQAFN I I CHC 

PKVI EE N Kl RRDI KP DSLCLPRQRP[ p. P 7 

CDH1 I I p.叫 1 05 r]TMEDNTDIHDFIHQH叫川
2 c.2116C地 T TAP j LCLPRQHPTM,HO.H川EDNT I HNSC 

KLTPRHQTSSfLESIDVQEFIKQRL[p.A7 

c 圳 I I 尸p叫 ︱尸2叫1必叫5引沁1
8 c.2161G>T S SE j FIKQRLS拭KQRLSEADI ,SEADLD附 I lUAD 

EMSDMGTSVLQV!A TDADDP fYGNS[ 

8 c.583G>A 
I p叫 j p叫T﹞TR川ILO.GQPYFSVDPKTG

r VIRTA j srnvvvs1叭GNS1 RVVY,NSTRVVYSl,STRVVYSIL I GBM 

QDPDRYMQQNIRYfKLSDPANWLKl[p 

p.D叩 I .D5圳Y州的TIAVLDRESPNVKN 的YPVNGQl,DPANWLKIY,YPVNGQITT,YPVNGQITll,I KIY 

CDH2 I c.1639G>T I Y NIYN PVNGQI I CHC 

IQllS/-\KDPDVrNNSIRYSIDRSSD[p P43 

CDH2 I I p.P433 I 州帥的rf rG/-\LMT/-\HPI DREEF SS DH G RFFY, RSS DH G RFF, HG RFFYV DI, HSS DH G RF FY ,SS D 
0 c.1298仁＞A H S HGRFFYV,IDRSSDHGRF I l.UAD 

IDDl TGDIHAIQRLDREERAQYTLH[p.1-\ 

I p叫！叫V叫i附GRPMEPES仔llKIQD QYTLHVQAL,AQYTLRVQA,AQYTI RVOAL, YT l.HVQAL間，R

0 c.401C>T V IN .l\QYTI RVQA,TLRVQL\LDRR I CRC 

EGU~SMFEVYLVGNNSHHFllSP fS[p.V 

印3叩3 叫目 i ：：：：：：~…A i ：，~：~，豆l i 約f~i科；；（﹞E【；；帥~；；~~＇州＼＿：）【：／－＼甜E：~：立F在：：仲D; i ~闊~附的D~的p~…~~L凹：：.盯.：~：V＼旺p~~洞：：~；~~~~~~肌削刊，的IR~~：y而G：瑚\j向＂；~＇. i ：~：： 
FIVNATDPDLGAGGSVlYSFQPPSQ[p.F I FQPPSQLFA,SFQPPSQLF,QlFAIDSAR,YSFQPPSQL,SQLFA 

CDH2 I I p.F177 I rm] LFAI DSARGl'v TVI RELDYETTQL\ Y I IDSA,QPPSQLFAl,FQPPSQLFAl,L YSFQPPSQL, YSFQPPSQL 

z立一一一一＿＿ I ___ ~：~ 
SETGllκ﹝ALLNI\,呵 DRENREQYO.VVI ﹝p.Q

p.0.237 I 237K]K.l\KDMGGQMGGLSGTTTVNITI I K.L\KDMGGQM;REQYQVVIKA,YQVVIKAKDM,IKAKDMGG 
CDH6 I c.709C>.l\ I K I TDVN I QM I I. UAD 

PYFSVEPKTGVIKTALPNMDREAKD[p. 

p.Q225 I 0.22.SK]KYI LVIQi\KDMVGQNGGLSGT I KYLLVIQAK,Ei\KDKYl. I V,REAKDKYLL,AKDKYLLVl,NMDRE 

~＇.？！.：＇.7-__ J＿丘吉2主＿＿＿___[ ＿＿＿吧－＝

－－~－~~｝－~－－－－ 

ENAKPGQl.10.TVSVMDKDDPPRGHK{ p 

p.F.52.3 I .F523L]LFFEPVPEFTlNPNFTIVDNKDN 

Q/-\G/-\TLDYERSR fHYITVV AKDGGG[p‘ 

CDHR I I p.R2!8 I R218G﹞ GLHGADVVFSA廿TVTVNVED

1 I c.652A>G I G I VQDl\/lA I GLHGADVVF,GGLHG.l\DVVF 
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SPYRREDSMEDRGEEDDSLA!KPPQ[p.E 

CDKl I c.237 239d I p.E79d I 叫l\/lSRKEKVHH
1日 elAGA el S的AEG I SLAIKPPO.M,AIKPPQl\/lSR”AIKPPQl'v1SHK,LAIKPPQl\/lSR I HNSζ 

DFGLAHLYSSEESHPYTNKVITL叭iY﹝ p.R8

CDKl I I p.R880 I 80SJSPP叫凹寸則叫位IL TLWYSPPEL,LWYSPPELL,WYSPPELLL,ITLWYSPPEL,TLWγ 

3 c.2638C>A S G SPPEI止， LWYSPPELLL I LUl-\D 

GSDGESDQ/>.SATSSDEVQSPVRVRl\/l[p 
CD Kl p.R108 一 R108Cj CN H PPRKISTE D! N KRLS LPAD I RMCNI IPPRK,RVRMCNHPP,RVRMCNHPPR,RMCNHPPR 

6 c.322C>T c RLP Kl me 
LDEEHRRLREASGEGWKGQDPFRDL[p. 

CDKS I I p.H159 I H1S920.JO.SLLMEI的間正的IETSS
RAP2 c.4T76C>G 2Q TLQS RDLQSLLl'v1 El, LO.S LLM E IOJ-\, DPF RDLQSLL I KIRC 

YKFPSLHNQFYPRPG ! PA1\Kl\/lEQV[p.P KM EO,VLAQV,AAKM EQVLA,AKl\/l EQVLAQ l\/l EQVLAQVK 

CDKAL I c.1225 _122 I p.叫 i 呦仙ω叫l'KDLSHVFHSYSPYD ,Kl'v1EQVLAQVK,LA0.VKKQRTK,OVLl-\QVKKQ且，TPAAKME

1 7ζA>TG L HKIG QVL,AKMEQVLAOV I lGCl 

HVAELLLLHGAEPNCADPATLTRPV[p‘卡i

83Y]YDAAREGFLDfLVVLHRAGARLDV VYDN\REGF，仁fRPVYDM,T仁fRPVYDM，仁fRPVYDAA且，D

2A c.247C>T HD PATLfRPVY I HNSC 

HDAAREGFLDTLVVLHRAGARLDVH[p. RY A WG RLPV .. GAHLDVHY A,AGARLDVRY,AHLDVRY AW, R I p.D108 I D108Y]YAWGRLPVDU\EELGI IRDVAR AGARLDVRY,RLDVRYAWGI司，GARLDVRYAW,VRYAWGRL

2A c.322.G> T Y YLRAA PV,YA叭／GRLPVDL I lUSC 

DVDF LEDVPLLE DIP LLEDVPLLED[p. V3 

CDRl I c到T>C
M ]/-\PLLEDTSRLEDINLMEDl'v1ALLEDV I PLLE叭叭叫叫岫TSRL,LEDVPL叫，VPLL

I p.V31A I D EDAPLL I KIRP 

VS/-\PDGPSDPSISVSSEQSGAO.OPP[p. 
A60G]GLQVERIVDKRKNKKGKTEYLVR 

CDYL I c.179C>G I p.A60G l WKG I AQQPPGLO.V,AQQPPGLO.VE I 1GC1 

CHSASNPSPQYSWRINGIP0.0.HTQV[p. 

間 I I AMS c.1918C>A p.l.6401 
凶的1﹞ IFIAK叫NGTYACFVSNLATG I HTQVIFIAK,IPQQH1QVl,PO.QHTQVI開凹的i川W

RN IAKl,HTO.VIFIAKl,IPQQHTQV悴，QQHTOVIFIA I CRC 

YLNPMAAFt'\1-\AQMQOMAALNMNGL 

CELF4 I c.925G>C 
p叫 i 心肌肉PAPMTP fSGGS 

I p AVPSIPS A,GLAPAPMTPT,NMNGLAPAPl'v1 I LUAD 

FLGAAALGL,STFLGAAAL,SH/-\SGWRR,GLRILPPPL,PSRST 

TA凹，TARRWSnA,SGWRRWnA,GWRRWTTAH,CVPSW

TARR,DTASTFI. GA,TASTFLGAA,GAAALGLRl,AAAI GLRIL, 
VGSQ叩門W,SQCVPSWTA,RRWSTT A呵，RWSTTASGW,
RRW吋TARPP,VPS＼戶汀ARRW,ILPPPLTSPS,TFLGAAALGL,R

AVDl-\DSGENARLHYHLVD f ASTFLG[p. wsn ASGWR,ASGWRRWH A,SGWRRWH AR,SQCVPS 
G514fs]AAALGLHILPPPLTSPSRS'i !AP WfAR’。iASTFLGAA,TASTFLGAAA,HAPVGSQCV,WTAH

CELSH p.G614 VGSQCVPSWTARRWSTT ASGWRRWT RWS.「rA,SPSRSHAPV,ASTFLGAAAL,GAAAI GLRIL,RR叭IS

c.184ldelG fs TAR PP* TTASGW I STAD 

CELSR c.34_ 35ins p.16 1 M RSP/-\f GVPLPTPPPP[ p.16 __ 17i 鬥sP﹞ P

2 CGC 7insP LI LLLI LLLPPPLLGDOVGPCRSLGSR LPTPPPPPL,TPPPPPLLL,LPTPPPPPLL.1 PPPPPLLLL 

CELSR MRSPATGVPLPl PPPP[p.L17P] PLLLLL 

2 c.SOT>C p.U 7P LLL PPP LL G DOVG PCRSLGS LPTPPPPPL, TPPPPPLLl> LPTPPPPPU.,TPPPPPLLLL I TGCT 

CEP15 MSLDFGSVALPVQNEDEEYD[p.E21K] 
2 c.51G>A p.E21K KEDYEREKELO.OL仁rDLPHDMLDDDL I KEDYEREKEL I CRC 

TEVYDLPQRPNDVQLFYGSl\/lCKllL[p5 

CEP19 I I p凶阱叫5泣S20泊as I m叫L圳GEF內附削叫R悶肌削D此叩Cαl間叫叫SLE SMCKllLLV,ILLVIGEFR,llLLVIGEF,GSMCKllLLV,S扎~CKllLLV

2 c.6173C>T 8L S !,llLLVIGEFI司， KllLLVIGEF I BLCA 

VNVNPEITALQTl\/lLAECQENLKKLT[p.S 

CEP44 I c.758C>T 
p.5253 I 253圳

I L WTN LIEKRL,0.ENLKK仁ru I uζEC 
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扎!iLQEWLGAM

A,MLLWSGGlR,RVPSTGPKK,RASPGSTQM,STQl\/lKRVPS, 
MTMLLWSGG,TQMKRVPST,LQEWLGAMT,QEWLGAMT 
M,LGAMTMLLW,MLQEWLGAMT,MTMLLWSGGL,MLL 
WSGGLRA,Hv1LLWSGGLR,RASPGSTQMK,EWLGAMTML 

RARMALWCATDHNVDNTTEMLQEWL I L,WLGAMTMLI W,MKRVPSTGPK,El\/lLQEWI GAM,LQEvV 
CERCA I c.254__260d I I [pJ>.85fsJGAMTMLLWSGGLRP5PGST I LGAMTl\/l,QEWLGAl\/lTML,LRASPGSTQl\/l,TQMKRVPSTG 
M I e!CGGCTGT I pA85fs I QMKRVPSTGPKKGTSF* I ,TEl\/lLQEWLGA I KIRC 

FVASPU.\KSFGIKETVRKVTPNTVL[p.E9 

SDJDNFFKHSTRQPLQTDIYGLAKKCNL I NTVLDNFFK,TVLDNFFKH,DNFFKHSTR,TPNTVLDNF,VTP 
CERS3 I c.285G>T I p.E95D I T I NTVLDNF,TPNTVLDNFF I CRC 

I I TDKDEAIDYHELKVAMRALGFDVKK[p. 
CETN3 I c.189delA I p.K63fs I K63fsjLl\/lY' I GFDVKKlMY.LGFDVKKlM,LGFDVKKLl\/lY,RALGFDVKKL I STAD 

I I IMVSVAllTFASEPKVU\r1SVLNDNS[p.R3 I 
c.940_941C I p.R3!4 I JAM]MDMTEVISSLENAMYKDHEMGT I VLMDNSMDM,NSMDMTEVl,MSVLMDNSM,LMSVlNDMS 

CFB I G>AT I M I GTNTY I M,VLNDNSl\/lDl\/lT,MDMTEVISSl I SKCl\/l 

c.386_387! I p.Pl29f I ARKKKEDElWASFLNDVGPKSKVPP[p. 

－－~n.~~1J ＿＿：﹞主E一一一一一－－－--1－－~－－－－－－－－－－－－－1£B~！三L~：立三三一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿旦E啞巴~~－~＇－IS笠~~~－些早笠l_<.Y.'~£：~Y.五一一一一一＿＿＿＿＿＿＿＿__J __ ~：世主~－－－－－
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GPPGLIGSPGLKGQQGSAGSMGPRG[p 

OL19 I I p.P538 . P5380.J 0.PG DVG LPG EH GI PG KO.G ! KG 
Al c.1613C>A Q EKG DP GPRGO,PGDV I LUAD 

GPAGAPGL VGPLGPSGPKGKKGEPl[p. 

、OL4 I I L5501J!STIQGMPGDRGDSGSQGFHGV 
A6 c.1648C>A p.L5501 IGEP I KGKKGEPll,KKGEPllSTl,EP!!ST!QGM I CRC 

QGPIGPPGEEGKRGPRGDPGTVGPP[p. 

COLS I I p.G516 I GS州WPVGERG叫R叫
A2 c.1546G>T W PGPKGA j GTVGPPW忱。PGTVGPPW I lUAD 

LGPLGAPGEDGRPGPPGSIGIRGQP[p‘ 

COLS I I p.G612 I G612WJWSMGLPGPKGSSGDPGKPGE WSMGLPGPK,SIGlf司GQPW,RGQPWSMGL,QPWSMGLPG

A2 c.1834G>T I仇f AGNAGV ,GSIGIRGO.PW，的IRGQPWSM I LUAD 

GQKGDPGYPGPAGPKGNRGDSIDQC[ 
COL6 I I p.A237 I p.A2378DJDLIQSI肌PC叫LECPV
A3 c.7133C>A SD FPTEI DSIDQCDU I TGCT 

YFFVVLGIGRKVNIKEVYl FASEPN﹝戶口2 NVFFKLVDK,FASEPNNVF,ASEPN NVFF,EPN NVFFKL, YTFI-\ 

COL6 I I p.D279 I 792N﹞M心的山叫司 SEPNNV,1-\SEPNNVFFK,TFASEPNNVF,FASEPNNVFF,EPN 
A3 c.8374G>A 2N LIP NVFFKlV,SEPN NVFFKl I CRC 

QEDFLGGNGFIGQELNSGRESPFVK[p. 

C叫 i I p.T2.22 I T2224M]ME附SD州州MFEP KMEDNGSDY,f叫EDNGSDYL,Kf叫EDNGSDYL,SGHESPFVK

AS c.6671C>T 4M QKLMINY rv呵， VKMEDNGSDY,f叫EDNGSDYIV I GBM 

GVEHSSATLFVDCNHIESLPIKPRG[p.P2 

Al c.632C>A 
I p.附 1 uo.﹞QIDIDGFA心ADNPQVSV附

0. lQ I QIDIDGFAV,GQID!DGFA，印IKPRGO.i,GQ!DIDGFAV I LUAD 
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COL9 p.P283f 

Al c.848delC 

COPB p.R425 

1 c.1273C>T c 

COQ2 c.196G>[ p.V66L 

COHO p.*526 
2A c.1576T>A R 

COXl 
s c.2'.16C>A p.L86! 

COX6 

Al c.23C>[ p.S8l 

CPAM p.P784f 

D8 c.2352rJeiC 5 

p.P290 

CPE c.869C>A Q 

RITPSQTTDERGPPGEQGPPGPPGP[p. 
P283fs]LffQAS MAST\ TEVLRAPR.l\PR 

VLO.VNRESQELQ1\SL1\HLALMD* 

NVIPVLMEFLSDNNEAAAADVLEFV[p. 
R425ζjCEAIQRFDNLRML!VEKMLEVF 

HA!K 

SFAL'.RAAGAPHGGDLQPPACPEPR[p. 

V66L]WRQLSLSAMVVDSAPRPLQPYL 
RLM 

仁fQHEVQAKQLE LE! KN LRMGSEQL[ p. 本

526R]RAETSALLTLRDTrRLHGEV* 

PSKAl\EHVVGRWLL\;CSG「fVAGAV![p.

l86月 IGGVTHLTESGLSMVDWHLIKEM

KPP 

MAVVGVS[p.S8L]LVSRLLGHSRPQLGR 

PMSSGAHGEEG 

TDEAVPAFQPHTGSLVAVAPSRHPP[p. 

P784fs﹞ EQRREKGLSSPKHGFG!VSTS\i吋

HLVRGHSV* 

SAHEYSSSPDDAiFQSU\RAYSSFN[p P2 

90Q]QAMSDPNHPPCRKNDDDSSFVD 

GTTN 

FQASMASTV,SMAST\/TEV;ELQASI. AHi ,LQASlAHlA, VI R 

APRAPR .. ASLAHLALM,VTEVLRAPR,MASTVTEVL,ESQELQ 

ASL,GPLEFOJ-\SM,LEFQASMAS,RESQELO.AS,QELOJ-\SLNI 

,QASLAHl.AL,TEVLRAPRA,ASMAS fVTEV,SMAS1V fEVL,L 
QASLAH LAL, FO.ASMAS rvr, VLRAPRAPRV,ELQASLAH LA, 

MAST\/TEVLR,TVTEVLRAPR,EVLRAPRAPR;ESQEI QASLA_, 

APRAPRVLQV,LEFQASMAST,LRAPRAPRVL,LQVNRESQE 
L,RESQELQASL,SQELQASLAH,QELQASLAHL .. QASLAHLAL 

M STAD 

ffVCE.AIQR,DVLEFVCEA,FVCEAIQRF,EFVCEAIQRF,DVLE 
~VCEA!,CEAIQHFDNL me 

RWRQLS LSA,CPE PRW RQL, E PRW RQLSL, WRQLS l五At'\, R 
WRQLS LSM, WRQLS LSN\1-\,0.PPACPEP RW 

QLRAETSAL, TLRDTTRLH, ETSALL TLR .. LLTLRDTTR, DTTRLH 

GEV, LRAETSALL,1-\ETSAL仁fl,SEQLRAETS,QLRAETSALL,LL
TLRDTTHL, N LRMGSEQL且，SEQLRAETSA, EQLHA ETSAL, RA 

ETSALLfL 

ACζ 

r’
w 

nn c 

VllGGVTHL 

MA VVGVSLV ,SLVSHLLGR,1-\VVGVSLVSR, VSLVSRLLGR,LV 

SRI LGRSR 

iVSTSVTHL,STSVTHLVR,REKGLSSPK,VSTSVTHLV,SPKHG 
FG!V,GLSSPKHGF, IVSTS\ TH LV,GIVSTSVT H L, VSTSVf H LV 

R,VTHLVRGHSV,HGFGiVSTSV,KGLSSPKHGF,FGiVSTSVT 

H 

CRC 

BLCA 

STAD 

RA YSSFN QA,A YSSFN QAM, RA YSSF NQAM LUAD 

SKSPN LSK HD FLGQVFCTLG EIVGS[p.O. 
CPNE I I p.Q127 I 1271-1]HGSRLEKPIVGIPGKKCGTllLTAE I GSHGSRlEK,EIVGSHGSR,GEiVGSHGS,VGSHGSRLEK,E!V 

立一一＿＿＿＿＿］＿土3至~－§﹔立一＿＿J ___ ~ ____________ J __ ~－－－－－－－－一一一一一一一一一一一一一＿J__ 9＿~！.：＇.豆？－~~－－－－－－－－－－－一一一一一一一一一一一一一一一一＿＿＿＿＿L~立在E
TPRLPMNKEWPSNLDLRKELSEPSS[p.T 

p.T855 I 8SSK]KRIYAIAKAIDDNMSLDEIEKLTYI I SSKRIYAIA,SKRIYA!AI已 ELSEPSSKR,SE PSS KR IY, LSEPSS KR I 

·－－旦旦~___ J __ ~：？－~§＝~三在一J＿上＿＿＿＿＿＿＿＿＿＿J __ ~＿一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿]___ 
N PPL QRSSS LIQLTSQNSSP NO.QR T[p.P 

p.P2!9 I 2l9QJQQV!GVMQSQNSSAGNRGPRP I RTQQVIGVM,NQQRTQQV!,SPNQQRTQQV,QQRTQQVIG 

－~~~~：：一J__ ？－三5一＿＿＿J ＿＿旦＝一一一＿＿＿J立豆＇~~－－一一一一一一一一一一一＿＿＿J一 g＿巴g史！＿§~.且＝一一一一一一一一一一一一一一＝＝＝＝＝
CLKTQSGQV,0.VLRTSANV,RTSANVNHV,KTQSGQVLR,TS 

ANVNH\iV;LKTQSGQVL,SANVNHVVl,AMVNHVVIL;GQVL 
PIGTYl.NYECRPGYSGRPFSiiCLK[p.L79 I RTSAMV,RTSANVNHVV,TSANVNHVVl,NVNHVV!LQl,Cl.K 

CRlL I c.237delA I p L79fs I fs﹞TQ主GQVL盯SANVNHVVILQIL* I TQSGQVL,SANVNHVVIL I STAD 

I WSAVPPHVK_,KWSAVPPHV,HVKRHAVNL,SAVPPHVKR,P 

p.\/2日6 I ESGYLLVGEKllNCLSSGKWSAVPP[p‘V I PHVKRHAV,GKWS/WPPH,SGKWSAVPPH,KWSAVPPH\/K 
CR2 I c.618delC I fs I 206fs]HVKRHAVNL* I ,WSAVPPHVKR,VPPH\/KRHAV.GKWSAVPPHV I STAD 

p.L628f I S!CAFQNSFl.GGl.PVGMTSNGVALI [p.L I Sl!CHPHLR,SiiCHPHI RL,TSl!CHPHLR,MTSNGVAI l.T,LTSii 

－－~：3.~LJ __ ~~~~旦旦旦＇I__ J __ ~ ___________ ___J一旦.？.~~：＇.E~：：g立立~！.：~~－~－－－－－－－－－－－－－－－－－－－－－－－－－－－－＿＿＿］一旦＇.！！：！＿~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－--1－－＇.！：~~s;______ -
ICAFQNSFLGGLPVGMTSNGVALLN[p‘ 

p.F630 I F630VJVYNMPSTPSFVGCLQDiKIDWN I NGVALLN\iY,VALLNVYMrvl,l.LNVYNMPST,liYNMPSTPSF, 

CRB1 I c.1888T>G I V I HITL I SNGVALLNVY.TSNGVALLNV I STAD 

GWEGPRCE戶‘HVDPCHSAPCARGRCH[

p.Tlll I 川﹞喇叭／阱，﹝）則CRCPPG RGRCHMHPD,CHMHPDGRF,RGRCHMHPDG,APCARGRC 

CRB2 I c.3329C> T I OM RCRLPVPS HM .. RCHl\/lHPDGRF,HMHPDGRFEC 

FGMHVQEYGSDCPPPNTRRVYISYL[p. YLHSI H FFR; HSIH FFRPR, VYISYLHSI, !SYLHSIH F,SYLHS!H FF 

CREBB I I p.Dl43 I 叫SHJHS!HFFRPRCLRTAVYHEll.IGY ;R\i YISYI HS,YiSYLHSIH,RVYISYI HSl,SYI. HSIHFFR,YISYI. HS 

P c.4303G>C 5H LEY !HF .. ISYLHSIHFF 

CPPP NTRRVYISYLDS I H FFR PRCL[p. R ! 

CREBB I I p.R144 I 446H]I ITAVYHEILIG凹
P c.4337G>A 6H HI AVYHE!,FFRPRCLHTA,RPRCLHTAVY.HTAVYHEIL! 

ACC 

BLCA 

DLBCL 
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。LLRTLKSPSSPQQQQQVLNILKSM[p.P

CREBB I I p.P209 I m圳M州昀RH\KYVANQPG
P c.6281C>T 4L MO.PO.P 

VLMILKSNL,ILKSMI QLM,NLQU\r1AAFl;l.QI MAAFIK,KSMI 

QLM/V\,SNLQLMMF,LKSNLO,LMA,ILKSNLQLMA,NLQL 

MAAFIκKSNLQLMAN,LKSNLQLMAA I UCEC 

SMWSAH LLM .. H LLMCP仁GV

PACSC/-\HVECPP/-\1-11 CHCGVP/-\CSH[p 
M48fs]TCPCGVP/-\CSHVPMWSARLLT 

HVSMWSAHLLMCPCGVPTCSHVPM 

WSATCSHTCPCGVPACSRAHVECPPAH 

TCRCGVPACSHVPMRSARLLTRAHAEC 

CRIPA I c叩叫 i p.M48f I PPAHTC閃閃-IVPTWSAR叫
K 鬥sCG s HVECPPAH Tζ0.HGVPA* 

RLLTHVSM~'li,LTH\iSMWSA .. HTCO,RGVPA,MWSARLLTH, 

TWS1\RLL TR, VPTCSHVPM, VPACSR/-\HV, VPTWSARLL,AR 

LLTHVSM,THVSMWSAH,VSM叭ISAHLlλMCPCGVPT,SH

VPMV\1SAT,LlTHVSMWSA,SM\l\iSAHLlMC,LLMCPCGVP 

T,HVSMWSAHLL,GVPACSRAHV,SARLLTHVSM,PTWSAR 

LLTR,HVPTWSARLL,ARLLTHVSMW,LTHVSMWSAH,THV 

SMWS1\I址，VSMWSAH LLM, VPTCSHVPMW, VPMWSATC 

SH I BLCA 

SHVPMRSARLLTRAHAECPPAHTCP[p. 

CHIPA p.C143 C143RJ RGVPACSHVPM RS/-\RLUIV\D 

K c.427T>C i司 VECPP HTCPRGVPA,CPPAHTCPR,HGVPACSHV I ACζ 

S HVPM RSARLL TRADVEC PPAHTCP[p. 

K c.520T>C 
I p.C174 I C174帆V

R ECSP HTζPRGVPl-\,CPPl-\HTCPI司， RGVPACSHV I /-\CC 

FLS CRPSO,T, TLLPYI LLl\/l, LLPYI LLMV,C LPAHTC PC, H MCRC 

GVPA,WSARL仁fHV,GSVGFLSCR,VFACSHVPM, RLLTHVP 

MW,PWHGGSVGF,PYILLMVAF,HTCPCGVFA,SARLLTRAI, 

LTRAHVECL,RAHVECLPA,MWSARLLTH,RPSCHLLPY,FAC 

SHVPMR,IWSARLLTR,DVECPPAHV,HVPIWSARL,QTLI PY! 

LL,VPACSRADV,VPIWSARLL,LPNITRAHV,AHTCPCGVF .. R 

AIVECPPA,ARLLTHVPM.AHVECLPAH,LSCRPSQTL,SQTLL 

仁rRADVECPPAHTCPCGVPACSHVP[p. I 內IL,LPYILLMVA,CPPl-\HVP!W,CPPAHTKPW,LLTRAHVEC

S180fs]MWSARLLTRADVECLPAHTCP I L,CLPAHTRAHV,FlSCRPSQTl,TLLPY!LLMV,lLPYILLMVA, 

CGVFACSHVPMRSARLLTRADAECPPA I LLTRADVECL,HVECPPAHTI也GVFACSHVPM,SARLLTRAD

HTCPCGVPACSRADVECPPAHTCPCGV I A,SARLLTRAIV,SARI LTHVPM,HTKPWHGGSV,VFACSHVP 

PACSRADVGCPPAHMCRCGVPACSHV I MR,PNIVPIWSAR,PIWSARLLTR .. HVECLPAHTR川VPIWS

c.538 _568d I I PMWSARLLTRADVECPPAHVPIWS/-\RL I ARLL, WS/-\RLL TRAl,KPWHGGSV凹，RPSQTLLP i I, LP i ILLM 

巴iTCAζACG I I LTRA!VECPPAH I「iADVECPPA卡ITCPCG I VAF;,SR/-\DVG[:i> PA

TGCCAACG I I VPACSHVPMWSARLLTHVPMWSARLL I PAHVPl,AHVPIWSARI寸RAIVECPPAH,ARLLTHVPMW,RA

CRIPA I TGGAGTGC I p.S180f I TRAHVECLPAHTRAHVECPPAHTKPW I HVECLPAH,LSCRPSQTLL,CRPSQTLI PY,SQTUPYILL,VECL 

－－~－－－－－－－－－--L－豆豆豆豆豆豆＿＿＿＿［＿＿~－－－－一一＿＿＿J ＿＿立豆豆豆旦旦E巴－~－~~豆豆，I~－~！：：＇.！＿~~＇~：~~£－~－－－－--1－－~至白了旦旦cY.'.~~－~－~：呂立I~.0..＇~－~：呂立I~~~－~Y.'.E~~~－f:'.I＇.：！主＇.？＿~_______ __]_ __ ~立在E
ECPPAHTCPCGVPACSHVPTWSARL[p‘ 

CRIPA I I I 1190LjLTRAHVECSPAHTCRCGVPACSH 

_E＿一＿＿＿＿＿J __ ~：~~~~立一一J__ f'.:'.},2Q＿~一＿J__ ~~型－一一一一一一一一一一一一＿＿＿＿＿＿＿＿J＿：：.笠2主~~g_r:＇.＇＿~~I坐在＇~－~~Z＇.史笠＇~－~~，I~L世！：：＇.＿世~~：旦~－~
PKAVYlVCNYSPKGNWWGHAPYKHG[ 

CRISP I I p.R222. I p.R222W]WPCSACPPSFGGGCRENLC I APYKHGWPC,YKHGWPCSA,WPCSACPPS,WPCSACPPSF, 

－－~－'2L _____ I ___ ~笠笠三I_______ I ＿＿坐一＿＿＿＿＿＿＿J __ ~！＇：－~豆豆~！：~－－一一一一一一一一一一＿＿＿＿＿＿＿J立旦旦控！：~旦旦一一一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿J __ 
RTSRAVQEAGLGLSTGLHLAESRAE[p.A 

CROC I I p.A355 I 355P]PALEKQ.L\LLQAQLEEQLRDKVLR I EPALEKQAL,AESRAEPAL,RLAESRAEPA,ESRAEPALEK,AEP 

－－~ __________ J __ ＇.：：旦旦笠三E一＿LL____________ L~－~~－－－－－－－一一一一一一一＿＿＿＿＿＿＿＿］＿主~~－l~~L＿＿＿一一一一一一一一一一一＿＿＿＿＿J __ ~！~f ____ _ 
DPLFSKSGGGGNFVLSTSLVGYLRV[p.Q 

p.Qsso I .s801-1]HGV\iVPMVHNGYGFFYHIRDDR I YLRVHGVVV,GYLRVHGVV_,RVHGVVVPM,RVHGVVVPMV 

CROT I c.1740G>T I H I FVVA I ,LVGYLRVHGV,GYLRVHGVVV,LRVHGVVVPM I LUAD 

I I I TEERTFQYQDSLPSL內PSLEESLK[p.L3 I I 

CROT I c.96delA I p.L32fs I 2fs]NTLNQSPEHATR* I LEESLKNTL I STAD 

－－~~~I~三.？J一－－~｝

NKTVLSSSLNNHPQTSVPNASALHP[p.S 

p.5363 I 363t] l LRLFSLSN PSLSTTN LSGPSRRRQ I ASALH PLLR,ALH PLLRLF,NASALH PLL, HPLLRLFSL,SALH PL 

HLTEiHSLNVLEGSWILYEMI:>NYRG[p. } 司

CRYG I I p.Rl43 I 143G]GQYLLRPGEYRRFlDWGAPNAK I NYRGGQYLL,MPNYRGGQY, YEM PNYRGG, EM PNYRGGQ 

－－－~－一＿＿＿＿J __ '.:::1:~7-主：：§____ J __ § 
CRYG I I p.Gl59 I YEMPNYRGRQYLLRPGDYRRYHDWG[ I RYHDWGVQM,GVQMPKSAI寸RRYHDWGVQM,WGVQM

一E一一－－－L~：＇.~！＿？＿9＿~lg_____ j__！~ __________ J __ 2：旦旦出主且也！：＿~笠止一一一一一＿＿＿＿J __ ~笠主－~－－－－－－－－－－－－一一一一一一一一一一一一一一一＿J＿~：＇..0..'.?________ _ 
p."31'.1 I FKSLGMAVEDTVAAKUYDSWSSGK[p. 

CRYM I c.943T>A I K I *315吋KNKGT咚 I SWSSGKKNK I CLL 
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NVQLETGDKIMFVIDNNKHTGAVSA[p. 

p.R220 I R220CjCNIM肌KQARCQGVVCAMK SACN IM LLK,GAVSACNI M,AVSACM IM LL, VSAC NIM LLK,S 
CSDE1 I c.658ζ＞T I c Ei\FGF i\CNIMLLKK,l ITG/WSACN! I UCEC 

SFGLFYKPSPDAGEEECSPVLREGL[p.G 

B c.892G>A 
I r~ G298 I 298SjSSLHTRHHCQIPVPDPATHGQYI 

s vsv VLHEG LSSL, EG LSS U ITH, REG LSSLHT I GBM 

SLWVGWEPPNPWPQGYVIEWGLGPP[ ATRPGGWNR,RAIATRPGG .. EWGLGPPA R代蚓，IEWGLGPPA,A
p.P468f p.P468fsJARAIATRPGGWNRMGEPRG TRPGGWNRM,IATRPGGWNR,RAIATRPGGW,IEWGLGPP 

CSF3R c.1404d 巴！ C FC* AR I STl-\D 

CS GAL VSLNEEFNRGHGLNVGARA叭iDKGEV﹝ FM~FCDV凹，EV~ MFFCDV, RAWDKGEVF,GEVFM~ ~CD .. A 
NACT p.L362 p.L362F}FM FFCDVD!YFSAEFLNSζRLN WDKGE凹，VFMFFC州州附川MFFCDV I ACC,K! 
2 c.1086G>T F MPG D!Y,AHAWDKGEVF,GEVFMFFCDV P,TGCT 

SSNMEETQQKSNLELLHISLLLIES[p.Rl 

p.R117 I 叫QLEPVRFLRSTF fNNLVYDTSDSD SLLLI ESQL, LI ESQLEPV,SQLEPVHF L, QLEPV RFU司， LLIESQLE

CSH L1 I c.350G>I-\ I Q DY PV,SQ LEPVHF LR, IS LLL! ESQL, I ESO.LEPVHF I CESζ 
PTCVVPCGGNLTEHRGTILSPGFPE[p一 P

CSMD I I p.間 I 1855QJ的LNSLNCVWKIVVPE側IQI QYLNSLNCV,FPEQYLNSL,GFPEQYLNSL,QYLNSLNCVW,IL 
2 c.5564C>A SQ QVVS SPGFPEQY,EQYLNSl NCV I LUAD 

DPGTPL YGIREGDGFSNRDVLRFEC[p.Q 

酬。 i I p.Q691 I 肌肉叫LI位K心EN叫Sl-\N LRFECKFG F, F ECKFGF EL, RF ECKFG FE L, VLRF ECKF G F, RDVL 
3 c.2071C>i\ K IPI RFECKF,FECKFGFEl I I lUSC 

AEPGHSIKITFERFO.TELNYDVLEV[p.1-19 

CSMD I i 戶的 LNYDVLEV勻，EVYDGPNLL,LEVYDGPNL,ELNYDVLEVY,EVY

3 c.2854C>T Y S DGPNLI S,LEVYDGPNI L,YDGPNLLSPl I CESC 

GDVHGPSGTILSPGYPEFYPNSLNC[p. r 

酬。 i I p.T109 I 1伽利KWTV NSLNCKWTV,YPNSLNCKV句，SLNCKWlVDV,FYPNSLNCK

3 c.3281C>i\ 4K EDHHD W,K叭ITVDVTHGK,EFYPNSI NCK I lUSC 

STKSVFSLRL TSDFAVSNiGFKVYY[ p. El 

3 c.511G>A 
I p.U71 I 71K]KELQSSSCGNPGVPPKGVLYGTRF 

K DV I AHGFKVYYK,SAHG附yy附G附YYKEL I GBM 

SVFSLRLTSDFAVSAHGFKV句YEEL[p.Q

3 c.522.G> T 
I p.Q174 I 叫削CGNPGVPPKGVLYGTRFDV

H GDK I YEELHSSSC,HSSSCGNPGV I lUAD 

FTTSGFFCA,AQLSRLSTK,GFFCAQLS且，LSRLSTKGV,QLSRL

CSMD I ~.7丸7149叫叫4約9叫 I p.F238 I 馴m叫叫叫叫It山iυl…川叫悶 I ~叭TK叫GF叭叭
3 Qj鬥sT 3fs 83fs]CAQLSRLSTKGVPTSTTCAQC* STKG I l.IHC 

LEHGRWRIVNGSHYEYKrKVVFSCD[p. 

側。 i I p.P272 I P2727f]TGYHGLGPASI… GTWS VVFSCDTGY, VVFSCDTGYH, KTKVVFSCDT,K\IVFSCDTGY, F 
3 c.8!79C>A 7T WRNERP SCDTGYH G L, DTGYH G l.G PA I I UAD 

CDLGFMLVGSAVHECLSSGLWSESE[p. 

團主c~~~：＿：___ L~－全豆豆E三主＿＿＿＿[ __ ~~；~－~~－---1－－~~~~~~：－﹞：：＿~－~－I一A一G一H一CG一l一PE一i一IV一N一GQ＇一V一I ~~－---1－－~~~~＇.~：~~~：告：三~－~~~－~坐立一＝一一一一一一一一一一一一一一一一一一一一一一一＿＿＿J __ ~立在E
AVTGTAWLEADSPGLGGVTAEAGSG[p 

臼£ ~~ I ~＇.~~~§＿ .~ ︱「19 .Dl叫NA帆PAT叫H即回個
也££.0E＿＿＿＿＿＿＿一一一一一一一＿＿＿＿＿J＿笠但至~~§＿坐在己也g＿~－~坐在旦旦一－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－--1－－~~E主
DLAEMAREPAEEAADEKPPEEAAEE[p 

2.34_243EKL TEEATEE>E]PAAEEPTSEE 
AVAPEEVTKSQPEKV句DEEl-\QDAAGEE

間Q肌KDVENKV州 j E圳EEPAA,AEEPAAEEP f I BHCA 

llQLSEVDKTKEELTEHIKNLQTQQ[p.A3 
p.A364 64V]VSLQSEN IYF ESE NQKLQQKLKI MT VSLQSEN阱，N LQTQQVS L, HI KN LQTQQV,QVSLQS EN IY, K 

E15P c.1091C> T v E NLQTQO,VSL,QQVSLQSENl,VSLQSENIYF I KIRP 
c.604 60.Si p.K202f EQGELPPQEDPSWQKDPDYQPPAKK[p 

CTCF I nsAA 一 K202fs﹞ KQRKPKRANCVIQRRAKM 本 RANCVIQRR,KPKRANCVl,KQRKPKRANC,RANCVIQRRA I STl-\D 

__ gg __ J __ ＇.：：扭扭 j_＿~－：~三
EQGELPPQEDPSWQKDPDYQPPAKK[p 

＝占2豆豆豆豆豆＇.~i'_l_<.~＇.＇.：！~~－Y..l9.~~＇.＇.：：~I!!！＿~－－－－
YECHICHTRFTQSGTMKIHILQKHG[p.E 

p.E423 I 423K﹞ KNVPKYQCPHCATllARKSDL馴 j iLQKHG川HG附V內Y,KIHILQKHGK,LQKH州VPK,Q

CTCFL I c.1267G>A I K MR KHGKNVPKY I CRC 
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KHPVRFFVHKRPHVDFFLEVVSQWY[p. 

CTDN p.E126 E126KJKL\iVFTASl\/lEIYGSAVADKLDN 

EP1 c.376G>I-\ K SRSI 

CTNN c.2567 256 p.K856f llRIQSPAGPRHPVVl\/lWRMKAPAKK[p. 

A3 8insAA K856fs]NP* 

INN I I ESKLllLASGGPQALVNll\/lRTYTYE廿一K3

Bl c.1004A>T p.K33S! 351] ILLV•rf fSRVLKVLSVCSSNKPAIVEA 

ELDl\/lAl\/lEPDRKAAVSHWQQQSYLDS[ 

Bl c.lOOG>A 
I I p.G34HjRIHSGATH肌SGKGNPEEE

p.G34R DVDT 

ELDMAMEPDHK/V\VSHWQQQSYLDS[ 

p.G34V]VIHSG/-\f r r APSLSGKGNPEEE 

Bl c.101G> T DVDT 

DMAMEPDRKAAVSHWQQQSYLDSGI[ 

p.H36P﹜ PSGATlTAPS凶GKGNPEEEDV

BI c.107A>C 。TSQ
MAMEPDRKAAVSHWQQQSYLDSGIH[ 

p.S37A]AGAf ff APSLSGKGNPEEEDV 

Bl c.109T>G 。TSQV
MAMEPDRKAAVSHWQQQSYLDSGIH[ 

p.S37C]CGAff f APSLSGKGNPEEEDVD 

BI c.110C>G TSO.V 

MNv1EPDRKAAVSHW’QQQSYLDSGIH[ 

p.S37F]FGAf ff APSLSGKGNPEEEDVD 

Bl c.UOC>T TSQV 

GMQl\LGLHLTDPSQRLVONCLWTLR[ 

CTNN I I p.N387 I p.N387仙叫ATKQEGMEGLI G川
BI c.11611一＞A K QLI GSD 

PDRKAAVSH、WQOQSYLDSGIHSGA 1[p 

.T41A]A TAPSLSGKGN PEEEDVDTSQVL 

Bl c.121A>G YEW 

PDRKA/WSHW’QQQSYLDSGIHSGAT[p 

. f411JITAPSLSGKGNPEEEDVDTSQVLY 

Bl c.l22C>T EW 

AAVSHWQQQSYLDSGIHSGAl l T/-\P[p 

Bl c.133T>C 
I I .S4SP]PLSGKGNPEEEDVDTSQVLY 

p.54.SP EQGF 

Ll'v1ELDl'v1AMEPDHKAl-\VSHWQQQSYL 

PCT/US2016/033452 

KlVVFTASM,VVSQWYKI. V;SQWYKI \iVF;WYKl VVFTA_,EV 

VSQWYKL,YKLVVFTAS,FLEVVSQWYK,VSQWγKLWF,EV 

VSQWYKLV別LVVFTASM,LEVVSQWYKL,SQWYKLVVFT I me 

Rl\/lKAPAKKNP I STAD 

iMRTYTYEi,HYEILl\l\IT,ILLWTISRV,TYTYEILLW,TYEiLLW 

TI,RTi寸YEILL,EILL\i\!TTSR_.l\/lRTYTYEIL,YEILLWTIS,NIMR

TYTYEl,YTYEILLWTT .. ILL叭汀TSRVL,IMRTYTVEIL,RTYTYEIL

LW,EILLWT fSRV,MRlYTYEILL,YEILLWl TSR I LIHC 

QQSYLDSRl,HIHSGATTT,YLDSRIHSGA,RIHSGATTTA,QQ 

QSYLDSHl,QO.SYLDSHIH I uζEC 

QQQSYLDSV, YLDSVIHSG,QQSYLDSV!, ＼仇1QQQSYLDSV,YL

DSVIHSGA,VIHSGATTTA,QQQSYLDSVl,QQSYLDSVIH I LIHC 

YLDSGIPSG,IPSGA TTTA,Yl.DSGIPSGA I l.IHC 

YLDSGIHAG,IHAGATTTA八’LDSGIHAGA,GlllAGAT!TA,AG

ATTTAPSL I UCEC 

YLDSGIHCGA,G!HCGAT「fA I UCEC 

YLDSGIHFG,SYLDSG!HF,IHFGATH!\YLDSGIHFGA,Gll IF I LUAD,UC 

GATl rA,QSYLDSGIHF,IHFGA111AP,FGA'l l lAPSL I EC 

VQNCLVVTI RK I l.IHC 

ATAPSLSGK,GATATAPSl ,GIHSGATAT A,TATAPSI SGK,SG 

ATATAPSL I PHAD 

iTAPSI SGK;SGIHSGATl,TITAPSLSGK,SGATITAPSI. I UCEC 

ACC,llH 

TIAPPLSGK,GATTTAPPL,TTIAPPlSGK,SGAπTAPPL I c 

CTNN I I I [p.D32N]NSG!HSGAfffAPSLSGKGNP I YLNSGiHSG,O.QSYLNSGl,WQQQSYLNS,O.QQSYLNSG,YL I l.IHC,UC 

Bl I c.94G>A I p.D32N I EEEDV I NSGIHSGA,QQQSYLNSGl,WQQQSYl.MSG,QQSYI. NSGIH I EC 

LMELDMAMEPDRKAAVSHWO.QQSYL I YLYSGIHSG,QQSYLYSGl,HWQQQSYLY,WO.QQSYLYS,QQ 

CTNN I I I [p.D32Y]YSGIHSGAT fAPSLSGKGNPE I QSYLYSG,QSYLYSGIH,Yl.YSGIHSGA,QQQSYLYSGi,SHWQ 

~L _______ I ＿丘l~§立＿＿＿＿＿＿ IJ？..：＇.？.笠？＿？＿~一＿＿］一－－~
LMELDMAMEP﹝） RKAAVSHIλ吐IQQQSYL I YLGSGi ﹜才SG,V\I〔）.QQSYLGS,QQO.SYLGSG，〔）.QSYLGSGl,QS

CTNN I I I [p.D32G]GSGIHSGATTTAPSLSGKGNP I YLGSGiH,YLGSGIHSGA,WQQQSYLGSG,0.QQSYLGSG!,Q I CESC,LIH 

Bl I c.95A>G I p.D32G I EEEDV I QSYI GSGIH I c 
LMELDMAMEPDRKAAVSHWO.QQSYL I QO.SYlVSGl,YLVSG!HSG,LVSGIHSGA,HWO.QQSYLV八NQ

CTNN I I I (p.D32VJVSGIHSGA行TAPSLSGKGNP I QQSYlVS,QQQSYLVSG,QSYI. VSG!H, YlVSGIHSGA,QQQS 

~L _______ I __ ~：？..~~：草一＿＿＿＿＿＿ l __ ['.:'.?_?_?_Y.'._J＿笠~－~y＿＿＿＿一一一一一一一一一一一＿＿＿＿J __ ＇！＿~豆豆！：旦旦旦旦旦~Y..~＿Y.:,Y.:~＿g_g旦旦旦旦旦旦，~~~9:.~:i'.~笠豆！止一＿＿＿J一－~－
MELDMAMEPDRKAAVSHWQQQS、fL 

- CTNN I I I D[pS33P﹞ PG!HSGAT廿APSI SGKGNP I YlDPGIHSG,WQQQSYl.DP,QQQSYLDPG,QQSYLDPGi,YL 

~L ________ I __ _ 
MELDMAMEPDRKAAVSHWQQQSYL 

CTNN I I I D[p.S33YjYGIHSGATTIAPSLSGKGNPE I YLDYG!HSG,WQQQSYLDY,QQSYLDYGl,YLDYGIHSGA,H 

－－－~L _______ U三.~'.3.~~－三~0_________ I 一＝﹝~：~~~）＇.____ L_~g~：｛－~－－－－一一一一一一一一一一一一一一＿＿＿＿＿J __ ~~豆豆豆？且.9..Y..，豆豆.9:.~Y－~QX§！，豆豆豆'.i'..~~）＇.§＿l'.!________________________ J __ '.:!S＿~~－ 
MEI DMAMEPDRKAAVSH叭IQQQSYL

。［pS33C﹞CGIHSGATTTAPSLSGKGNP I YLDCGIHSG,WQQQSYLDC;QQSYLDCGl,YLDCGiHSGA,Q I l.IHC,UC 

p.533ζi EEEDVD I QQSYLDCGl,QQSYLDCGIH I EC 

CTNN 

Bl I c.98C>G 
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CTNN 
Bl I c.98C>[ 

MEI DMAMEPDRKAAVSHWQQQSYL 
D[p533F] FGIHSGATTI APSLSGKGNPE I YLDFGI HSG, WQQQSYLDF,QQSYLDFGl,QSYLDFGIH, YLDF 

p.S33F I EEDVD I GIHSGA,HWO.QQSYL阱，QQ臼YLDFGl,QQSYLDFGIH I UCEC 

KIAIKTVllilV..KLLPEPCGl .. AIKTVl\/lVCL .. LVIWTLLKL,RLVIWT 
LLK,KTVl\/lVCLPL .. IFHPMTQSK,QSKWRLWTM .. KWRLWT 
MHζ，EPCG !FH PM, N Kli\IKTVM,FEHLVl\'li TL,LLPEPCGIF ,S 
KWRL叭flMH,WRLWTMHCM,LPEPCGIFH,RLVIWTLLKL,L

VIWTLLKLL,GIFHPMT(l玉i已 CFERLVl\l\iTL,KLLPEPCGI F,I Fl-I 

VHLGACGALKNISFGRDQDNKIAIK[p.I I PMTQSKW,KWRLWTMHCM,HPl\/lTQSKWRL,TQSKWRL 
仁TNN I I p.1447f I 447fs]TVMVCLPLCDCFERLVIWTLLKLL I WTl\/l,IAI盯VMVCL,IKTVMVCLPL,FERLVIWTLL,LPLCDCF

Dl I c.131.fldelA I s I PEPCGIFHPl\/lTQSKWRLWTl\/lHCMP' I ERL,PEPCGIFHPM I STAD 

FLSIKKRAA, KW FA Fl SIK, WFAFLSIKK, I SI KKRAAR,FAFLSIK 
p.Fl日Sf I NSGHFTllYNQGFEIVLNDYKWFAF[p.F I 阱，YKWFAFLSl,NDYKWFAFL,KWFAFLSIKI也DYKWFMLSI .. 

CTSC I c.315delT I s I 1的心）已IKKRl-\AR* I WFAFLSIKKR,F己IKKHAl-\R I STAD 

GI LQPVGPL,HI REEWYLV,HSRLRHGI L,RLRHGLLQP,QQR 
QVQHLR .. VQHLREEWY,QPVGPLHPL .. IGIGTPPPV,LRHGLL 
QPV,LQTAGH RLL, VQQRQVQH L, RQVQH LREE, RLRHGLLQ 

GPIPEVLKNYMDAO.YYGEIGIGTPP[p.P I PV,VLHSRLRHGL,HSRLRHGLLQ,QV印－ILREEWY,EIG!GTP
c.267 _268! I I 89fs]PVLHSRLRHGLLQ叭iGPLHPLQTA I PPV,TPP叭iLHSRL,HPLQrAGHRL,IGIGTPPPVI寸lQPVGPL 

·－－立三！＿：＇.__ J __ '.2：＞.~－－－－－－－－－－－－－－J __ ［＇.：~§§！~＿J＿旦旦~~－~－！＿：＇.！：！：.旦旦旦旦旦旦旦旦cl:'.~－~巨型~｝－~：一1.1:'..F:~:c~旦旦旦旦~－~~~坐在空白－~－~－~－~－~~:i'.~:c豆~~~L~I!:f:f:＿＿＿＿一一一一＿＿＿J __ ~！：呂立＿＿＿＿＿＿＿, 
TSSTPPLPSNAAPPTAQTPGIAPQN[p.S 

nm I I p.S420 I 420l] LOAPPMHSLHSPCANTSLHPGLN I LQAPPMHSL,PQNLQAPPM,NLQAPPMHSL,QTPGIAPQN 

~~3 _______ 1 ___ ~＿J,3＿？＿~E三I___ __l __ ~， ___________ J且！＿＿＿＿＿＿＿一一一一一一一＿＿＿＿＿＿＿＿＿J_~，：主！：.
LEMEKLQLQALEQEHKKLAARLEEE[p.R 

Cl IN I I p.R164 I 164C]CGKNKQVVLMlVKECKQLSGKVI 
BP2 I 仁的OC>T I c I EEA I CGKNKQVVL,KLAARI EEEC.AARLEEECGK I CRC 

EHLRNGRGFTVRWETQQPECGGILT[p. 
p.G596 I G596C]CPYGSIKSPGYPGNYPPGRDCV 

.. E﹜！＿~些－＝＝＝
GGGFYAT叭IN fO.TLGCGGIFHSDNG f[p 

p.12816 I .128!6MJMRSPHWPQNFPENSRCSWf I TMRSPHWPQ,IFHSDNGTM,Tl\/lRSPHWPQN,IFHSDNGT 

巴巴巨型一J_~主2笠主挖一J＿＿坐一一＿＿＿＿＿＿J_ '.I＇.：！.笠巨2巨一＝＝＝一一一一一一一一＿＿＿＿J ＿＿啞巴~＇.~＇.：！－~＿！＿：＇.立史性坐坐~＇.：！.盟旦~~~－－－－一一一一＿＿＿＿＿＿＿＿＿＿＿J __ ~！~！：＇. 

－－~~立~LJ一－－~｝＇.！~？－三5且？＿在＝

DVFQKFY AKM lAKRLVH QNSASD DA[p 
p.E485 I .E485KJKASMISKLKQACGFEYTSKLQR 

QAQPSFRRSRRFRPRSEFASGNTYA{p.L 
p.L37l I 371F]FYVRDTLQPGMRVRMLDDYEEIS I ASGNTYAFY,FASGNTYAF,YAFYVRDTL,FASGNTYAFY,EFA 

~－t.-:'.~Z __ J __ ~~~~~~豆三~__ J_L __________ J_ 5立E一＝一一一一一一一一一一一一一一一一一一一一一一一一一一J_ 豆型工.IY:主f,IY！..－＇：.~.立E旦I..~！.三旦豆型工TC企f:i'.Y＿~＿
SPRCWPVSPLCYLYHPRKCLPTEFC[p.D 

p.0172 I 1726E]EALDRFSSFYSQSQNHPVLDMG I CLPTEFCEA,LPTEFCEAL,EAI DRFSSF,CEALDRFSS,CLPTEF 
CUL9 I c.517釘＞G I 6E I PHRR I CEAL，臥LDRFSSFY,TEFCEALDRF,CEALDRFSSF I KIRC 

I c.1316 131 I p.A439 I LSGSARRKGKDQPESRRPGSl.PAPP[p A I LPAPPSFSV,APQPGGAGF,GSLPAPPSF,QPGGAGFQY,SLP I 
CUX1 I 7insC I fs I 439fsjSFSVAPQPGGAGFQY* I APPSFSV,FSVAPQPGGA,I PAPPSFSVA I STAD 

EELERKRQEM札11ENAKWREEERLNIL﹝ p.

CWC2 I I p.K364 I K364EJERHAKDEEREQRLEKLDSRDGK 

i一＝＝＝＝＝＝＝一L
p.K122 I KKQKNGKKHQKKKVLKVRKSQRSRQ[p 
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p.U4S I VSRGSSLKILSKGKRGGHSSVSTES[p.E3 

CXCR4 I c.1033G>C I 0. I 45削的SSFHSS* I STESQSSSF,50.SSSFHSS, VSTES的SSF I LUAD 

I MLl-\HGSASPHKSSPQPLVATPSQHH[p. 
p.C).1.56 I Q156H]HQQQQQIKRSARMCGECEAC 

CXXCl I c船8G>C I H I R盯EDC I HHHQQQQQI I TG口
I I I OTPSTSSTKGRKKGKTPHQHRSRSG[p. I 

CXo「f I I I V431]1KGLKTTRKAKRPLRGSSSQKAGE I RQRRSRSGl,QRRSRSGIK,RSRSGIKGL,RSRSGIKGLK,RQRR 
S!B I c.l27G>A I p.V431 I TM I SRSGIK,GIKGLK行RK,RRSRSGIKGL I KIRC 

I I I LLHLSGKMPPGINSSQSLPVDNHEK[p. I 
CXo「f I I p.R198 I R198M]MVIQLHLQHSSLLDFLNAQGG I LPVDNHEKM,HEKMVIQlH,HEKMVIQlHL,LPVDNHEKM 
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L VRVFLYSLGRNPALFPRPERYNPQ(p.R 

CYPll I I p間 I 498G﹞肌DIRGSGRNFYHV叩GMR
Bl c.1492C>G G QCLG RYNPQGWLDI I LUAD 

DVIDGYPVKKGTNllLNIGRMHRLE[p.F IGRMHRLEL,MHRLELFPK .. ELFPKPNEF,GRMllRLELF,RMH 

CYP19 I I p.附 I 406LJLFPI RLELF PK, LFPKPN EFTL, NI GRl\/l H RLEL, IG RM H RLELF .. LELF P 

Al c.1216T>C L FG KPNEF 

WISGEETLllSKSSSMFHIMKHNHY[p.S HIM KHN I JYI, YISRFGSKL, HYIS RFGSK, ISRFGSKLG, Kl IN HYI 

I i 叫SRFGS肌Q SRF,HYISRFGSKL,IMKHNHYISR,NHYISRFGSK,ISRFGSKLG 

Al c.338G>T p.51131 NP L,MKHNI一IYISRF,FHIMKHNHYI I THCA 

CIGEVL'\K叭iEIFLFLAI LLQQLEFS[p‘V48 LLQQLEFSM, FSM PPGVKV, M PPGVKVDL, QQLEFSM PP, LE 

CYP1A I I p.V483 I 州州叫附UMKHAHCEH FSMPPGV,ILLQQLEFSM,QLEFSMPPGV,SMPPGVKVDL,L 
2 c.1447G>A M VQ QQLEFSMPP,QQLffSMPPG I BRCA 

L YKAKYGPMWMSYLGPQMHVN LASA 

Al c.335ζ＞A 

I p.P山 i [p.P叫叫Q叫QEGKY州。 i 叫L帥，HVNLASAQ圳叫SAO叫QL叫M，凶
Q MELWKEHR AQLLEQV汁iVNL/-\SAQLL,MHVNU-\SAQL,ASAQLLEQVM I LUAD 

IAREELFLF .. AREELFLFF.EELFLFFTI,GEGIAREEL,REELFLFF 

CYP2B I I p叫 i ALKKTL T, G IAHEE LFLF, 11-\HE ELF LFF, EE LFLF FTr 1,G EG IAHEE LF, HEE 

6 c.1331C>A E 4E] EELFlffl TILQNFSMASPVAPEDID LFLFF r r I LUAD 

VQRRVQQ日DDVIGQVRRPEl\/lGDQA﹝ MGD﹛立ARMPY,RMPYTIAVl,QARMPYTIA,ARMPYTIAV,

CYP2D I I p心 I p.H352R﹞柳川叫QRFGDIVPL QARMPYrTAV,EMGDQARMPY,RPEMGDQARM,1-\RMPY 

6 c.1055A>G R GVTHM ·1rnv1,RMPγfTAVIH I GBM 

GLMADSVIWMLDKWEELLGQDSPLE[ LGQDSP LEF, GQDS PLE FF, LEFFQHVSL, EF FQHVS LM,S PLE 

I p.V185 I p.V州州州TL川叫5 FFQHV,FFQI IVSLMTL,DSPLEFFQI IV,LLGQDSPLEF,LEFFQ 
11 c.553G>[ F QGSIQV HVSLM,LGQDSPLEFF I ov 

H IYALH RNS/-\V~NPDPEVFDSLRFST[p.E 

CYP4B I I p叫 1 的4馴的KRHPFAFMPFSAG PRNCI 
1 c.1302G>T D GQQF j SLHFSTDNA,R悶。NASK.TD1吐AS酬PF I CHC 

YLLRHPEAMAAVRDEIDHLLQSTGQ[p. 

1 c.995A>C 
I p.K332. I K332Tl附叫LT叭叭叭1

r F j QTKGSG叫HLLQSTGQTK,GQTKGSG叭lKGSGFPIHL I srno 

I LGQDYCFE V11 SSGSKCFSCRS/-\A[p.El 

I p.E161 I 6州R附關NLHR州PNKDNSHR CFSCRSAAK,FSCRSAAKH,RSAAKRDKW,KCFSCRSAAK,SC 

P c.481G>A K VEHI RSAAKR DK,CFSCRSAAKH,AKR DKW MEN L I BHCA 

TMQKRLKKEKKfKRKLQEALEFESK[p.I司

DACH I I p.RS39 I 539C]C叫EQA叫
2 c.16以＞T c KDTG I FESKCREQV 叫肝SKCR I CRC 

TMQKHLKKEKKTKRKLQEALEFESK[p.R 

DACH I I p.R539 I 539側Q叫LKQAl lSDSGLRMLK 的 REQVEQA,EAI EFESKL,FESKLREO.V,KI REQVEQAL,EALE 

2 c.1616G>T I DTG FESKLR,QEALEFESKI I I UAD 

AIKVTEfHTGPLGCNSYDNLDSVSS[p.V N LDSVSSI L, I LLQST ES K, N LDSVSS! LL, I LLQSTES f祉，SILLQST

DBC1 I c.646G>A I p.V21.61 L1J61JIU.QSTESKLHLQGLQllFPQYLQEK ESK,YDNLDSVSSI I CRC 

PF LKI ED ESHKF RP FH H QFKSFP El [p.52 5 

p.S254 j 的叫叫PFEAPTTL酬HH fHE KSFPEIYFI ,SFPEIYFLG,QFKSFPEIY,FKSFPEIYF,QFKSFPEIY 
DBF4B I c.761C>A F, HQFKSFPEIY, FKSFPEIYFL I CHC 

RMDPDMFNGSl/-\WHSEVGLPVY/-\H l[p 
DCAF p.R246 .H246H] HPRDVEAIPHASTNPSNHKVR PVYAH IH PR, H IH PRDVEA,H I HPHDVEAl,VY AHi H PRDV,LP 
12L2 c.737G>A H ALAFS VYAHIHPH GBM 

AIPSSSVLPSAPRDVVPVLVSSRFV[p.R4 LVSSR叭iH L,SSHFVH LSW, VLVSSRFVH, VH LSWRPPA, VLVS 

p.R446 46HJHLSW’RPPAEAKGNIQTFTVFFSRE SRFVHI ,FVHLSWRPPA,HLSWRPPAEA,SSRFVHl SWH, VSS 

DCC c.1337G>A H GD RFVHISW LUAD 

OCHS p.R235f LDRENRSHYMLQLEAYDGGSPPRRA[p. 

c.703delC R235fs﹞ RPC\I九＇T那 I SPPHRAHPC I S'fAD 

TRENTYVEYSllSGNSQNNFHVE fK[p.F 

OCHS I I p.F2.14 Kl FHSEYPY,LFHSEYPYK,NFHVETKLF,ETKL.FHSEY,Kl FHSE 
2 c.6447C>A 9L ASA YPYK, NNFHVETKL.F, VETKI FHSEY, TKLFHSEYPY I CHC 

HGLSIVHRDIKPENLLVCEYPDGTK[p.S5 

p.S549 I 叫YI KLGDFGLA fVVEGPLYTVCGTPT YL KL G DFG L,CE YPDGTKY, TKYL.KLG D F, YLKLG DFG I A, KYL K 

DCLK2 I c.1646C>A I Y Y LGDFGL,YPDGTKYl KL,CEYPDGTKYL. I CRC 

GVLIPH f PIAVDFWSLRIV\GTARLF[p F 

lB c.82T>A 
游行 IL川肘。HTVGLSS fWARPI YCSP I RI叫MH RAGTARLF 

RLFILSH,RAGTARLFIL,TARLFILSHM,RRAGTARLFI I TGCT 
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RLQKGYTPL,FI QYRRI QK,LQKGY寸Pl. M,QYRRI QKGY;LQY 

p.R532 I L川GTLVA心心的R帥R RRLQKG,RLQKGYTPLM,AFLQYRRLQK,LQYRRLQKGY,RRL 
DCT I c.1595G>A I Q 532Q]QKGYrPLMEfHLSSKRYTEEl-I* QKGYTPL I UCEC 

EKDQRSLDINTAKCMLGLLLGKIWP[p.L LLLGKIWPP.LLGl<!WPPF,KIWPPFPVF,PFPVFHQFL,Gl<!W I p.L275 I 275P] PFPVFI IQFLE酬州KDQWC PPFPV,PPFPVHIQF,LLLGKIWPPF,LGKIWPPFPV,KIWPPF 
104 c.824T>C P NVL PVFH,GKIWPPFPVF,WPPFPVFHQF I rnζA 

SLSCALPSV, V Ll\RWN LPM, I LPSWN SAV,CG FPCLSPK, CAL 
PSVLAR,CSGPGNTSK,ASCRNQKLK .. ALPSVLARW,SWNSA 

VCGF,SAKKSTWFH,GSHSEASCR,INSAKKSTW,AKKSlWFH 
V,KKSTWFHVT,FHVTSGTSL,SGTSLSCAI ,LSCAI PSVL,1 KR 

DISUJW,KQ!Nlll.PS,SAVCGFPCL.,I PSWNSAVC,Sl.SCALPS 
VL,VLARWMLPMC,111 PSWMSAV,11 PSWMSAVC,ClSPKlSR 

LVCFRLKGSNKVNEALLQRINSAKK[p.14 GL,RSEASCRNQK.ζALPSVLARW..KQINllLPSW,SAKKSTWF 

33fs] STWFHV1 SGTSLSCt'\LPSVLARW HV,SVLARWNLPM,SWRPTCCEQR,STWFHVTSGT,TSLSCA 
NLPMCSGPGNTSKSWRPTCCEO,RGSR LPSV,NllLPSWNSA,NSAVCGFPCL,LPSVLAR叭INL,WNKKQ

p.I叫 i 叫RNQKLKRDIS州NKKQI叫 INllL,RINSAKKSTW,INSAKKSTWF,WFH、JTSGTSL,SEASCR

DDC I c.l297rJeiA I s WNSAVCGFPClSPKLSRGL • MQKI ,Kl KRD!SENW,CGFPClSPKl,CEQRGSRSEA I STAD 

VNGHPLKl-IFVDSGAQMT!MSQ/>D\E[ 

;::] j ：：：：~：：A ! ~：：：法6 ！~~~間，＇；的：.~；；，叭＇：叭；；~；：~；＇叫；A ！~~~·叫：·：t~駝~：汽：？g；；τ仙t~叫~；~j~：：~；~~~肘，，~；~，＇； ! ::' 廿
MRMRMTWRK,RWRAEWMRM,EWMRMRMTW,RAEW 
MRMRMλNr、\/lRMRMTWR,RMRMTWRKN,EEKRWRAEW

,AEWMRMRMT,WMRMRMTWRK,RWRAEWMRMR,RM 
DDX1 p.K208f AERLEQLESGEEELVu\EYESDEEK[p.K2 Rl\/lTWRKNT, EWM RMRMTWR,KRWRAEWM RM, WRAE 
1 c.622dell-\ s 08fs] RWRAEWMRMRM fWRKN1 * WMRMR~1呵，AEWMRMRMTW,DEEKRWRAEW I 'fGζf 

DDX] p.*128 ClHSLEPPPPRDHISHCLLSAQFH[p. *! 
1L2 c.382T＞仁 Q 28Q]QK* j LLSAQFHQK,CL凶AQFHQK I ucs 

VLNPCI PSl,SIMLTSHNM,ITVRGEMFV,KEITVRGEM,GEM 
FVI NPC,EMFVLNPCL,MPCLPSIMI ,LPSIMI TSH,FVLMPCLP 

DDX1 p.G163 HPEVARLTPYEVDELRRKKEITVRG[p.G Sl,VLNPCLPSIM,EITVRGEMFV,KKEITVRGEM .. KEITVRGE 
7 c.488delG fs 163fs}EMFVLNPCLPSIMLTSHNM* ［＼！汗，GEMFVLNPCL I s·rAD 

DDX3 c.447 448! p.F149f LAFQISKtYERFSKYMPMVKVAVFF[p.F VAVFFWWSV .. AVFFWWSVY， ~WWSVYQEG,VKVAVFFW 

9日 nsT 149fs]WWSVYQEG* W,KVAVFFWWSV,VAVFFWWSVY I KIRC 

FNQGFYDCVIATDAEVLGAPVKGKR[p. 
R329LjLGRGPKGDK1\SDPEAGVARGID 

6 c.986G>T FHHV LGRGPKGDK,KGKRLGRGPK,RLGRGPKGDK I LUAD 

pλN90 DCYCRIPACIAGERRYGTCIYQGRL[p.W 
DEFAl I c.270G>T I c 90C]CAFCC* j IYQGRLCAF,IYQGRLCAFC,CIYQGRLCAF I LUAD 

GRKKRKIPKLVLRINAIYEVRRGKK[p.R4 

D州 I I p 的 I 99圳 RGKKI VKRL,lVKRI SQSM, YEVRRGKKL,KLVKRLSQSM,EV 
D2A c.1496G>T L SD RRGKKLVK,YEVRRGKKLV I LUAD 

EVYCIVSRLGCFS LFSRI LDEVE KR[p.R68 

DENN I I p.R688 I 8Q] QGISPAL 
D2A c.2063G>A Q KT j KRQG即A叭QG即ALV,EKRQG凹A叫KRQGISPA I LUAD 

LYRYSISGPHVl.PIEKHISHFMHKV[p.P3 

DENN I l 戶的 ！叫-IFPSPQRPRI心P酬LI叫 FM H KVH FPS, KVH FPS PQR, H FPSPQRPR, I SH FM H KVH,SH 
D4A c.1070C>A 11 V FMHKVHF .. KVHFPSPQRP,ISHFMHKVHF,FMHKVHFPSP I CRC 

ESEKSSPAVSRSKTFTGRFKQQTPS[p.R 

DENN I I p.R: 8 1081QJ QTH KERSTS岱ALVRSSPHGSLG RFKQQTPSQ, KQQTPSQTH, RFKQQTPSQT, KQQTPSQTI I K, 
D4C c.3242G>A 1Q svv FKQQTPSQTH I me 

GELGDTGVMQIPKNLLEMTFECQNL[p. 

DENN I I p.G102 I G1023EJEKLTTVQIGI IDNSGLLAKWLV 
D5B c.3068G>A 3E DCVMV I FECO.NLEKL,LEK 口－一TVQ印i,CQNLE K紅附Ll lV,MTFECQN L正EK I HNSC 

ILHKYMQRV,KSEVCILHK,CILHKYMQR,KYMQRVI KV,HKY 

………i川叫 I I 尸p E518 ︱尸s泣划淵圳1必肌喇帥8飢蚓K附﹞州肌川VYN叩叫 MQR酬恥V圳l川M郎酬帆帆V叭札叫L，，廿出圳i刊恢K州〈
8 c.1552G>A K PFG Cll HKYM,HKYMQRVI KV I THCA 

236 



WO 2016/187508 PCT/US2016/033452 

MTNQ叫叫p.513 ！﹞ LEFSQi

DGKB I c.38C>T I p.S13L l YAEYST的＜LKDVL旺HG AH凹LEF,QEKWA仙風的Q叫叫 I BRC/>, 

LPPESTQVRGYDFMRGVMYRALLEA[p.F 
49L]LGTTGFO/\TNFGRAVQQVNAMIE ,l\LLE.l\LGTT,,l\LGTTG FO/\, NYRALLEAL, LEALGTTG F, E.l\LGT 

DI IPS I c.147(>,l\ I p.F49L KKL TGFQA, LLEALGTTGF, VNYRALLE.l\L I CESC 

LGLN KTl.AIELAPRN IRVNCLAPGL[p.12 CLAPGLTKT,lTKTSFSRM,GLTKTSFSR,APGLTKTSF,TKTSFS 

18TJTKTSFSRMLWMDKEKEESMKETL RML,GLTKTSFSRM, LTKTSFSRML, LAPGL TKTSF,TKTSFSR 
4 c.653T＞仁 RIR MLW I LIHC 

。IGKLVGCAllHVNGDSPEEVVRAT[p.R TQLAFEYQR, VVRA TQLAF, RATQLAFEY, EVVRA TQLA, EEV 

DI ITK I I p.R410 I 叫QLAFEYQRQF心i叫： VRATQL,ATQu\FEYQR.VVRATQLAFE 
Dl c.1229G>A Q WGH FEYQRQF,EVVRATQLAF,EEVVRArQLA I CRC 

RKMTPSYEIRAVGNKNRQKFMCEVQ(p 
一V40G﹞GEGYN、何GMGNSTNKKDAQS 

DHX9 I c.119f>G I p.V40G l NAARDF I GEGYNYTGM,FMCEVQGEGY”CEVQGEGYNY I LUSC 

ERSLNLSEKEVLDLFEKMMEDMNLN[p. I p.E山 I E121K﹞酬APLRNKDFTTKREMVVQY MMEDMNLNK,LNKEKKAPL,KMMEDMNLNK,KEKKAPLR 
2 c.361G>A K ISAT NK,NLNKEKKAPL I uζEC 

KAYLLQAFTHASYHYNTITDCYQRL[p.E 

DICER I I p.E170 I 閃閃KF叫LDYUTKI ILYEDPRQH I RLKFLGDAl,ITD 
1 c.5113G>A SK SPG DA!L,TITDCYQRLK,KFLGDAILDY,YQRLKFLGDI-\ I CLL 

SISKCI IAFl .. RLSISKCHA’的KCHAFIL,LSISKCHAF,MQRLSISK
VCTLQI rD11 GSHQFPl-\MQRLSISK[p.G C,KCHAF!LVF,S!SKCHAFIL,ISKCHAFILV,LSISKCHA刊， RLSIS

1 c.235G>[ 79C]CHAFILVFSV fSKQSLEELGPIYKLI KζHAF,MQRLSISKCH,SKCHAFILVF I KIRC 

CSGMDNDFHHYGLASPIYTHFTSPl[p.R YTHFTSPIK,H FTSPIKRY，~ TSPI KRYA,SPIKRY ADV, IKRYADV 

p.R780 I 780柳科DVIVH心 !V,KRYADVIV抖，YTH FrSP!KR, IYTH FTSPIK,SPIKHY ADVI, TH 
DIS3 I c.2339G>A I k 仁I FTSP!KRY,IKHYADVIVI I I MM 

EKVLPCIVIKFRYLWLFWFL.AL TVG[p.G FLAL TVGLA,.AL TVGLA YI, LTVGL.A YIV, W~ LALTVGL .. LAL TV 

亡2的 GLAY,FLALTVGLAY,ALTVGLAY IV, LA YIVCIN PK, FWFLALTV 

。ISP1 I SGG>TT L SS GI ,LALTVGl.A Y! I SKCM 

IN P KM KLPS LE LSEFQVFRSSH P FE[ p. R7 
p.R763 63(]CYDAEYKKLFMFERVHHGEELHM RSSHPFECY,HPFECYDM,CYDAEYKKLF,HPFECYDAEY,FRS 

。ISP1 c.2287C>T c PIT SHPFECY CRC 

VAGTVLLTVG LL VLLEWQLNT AEAL[p. F NT AEALSLS, E.l\LS LSASV, LNT AEALSL .. AEALS LSAS，凶LSAS

p.F102 11021吼叫叫VDFTVNYCISYH LCP VG L,ALSLSASVG L,SLSASVG LSV, QLNTl-\EALSL, N Tl-\Et'\LS L 
。ISP2 I c.30621刊 I 15 HP SA，叭IQLNTAEALS,AEAI SLSASV I KIRC 

KPVLHQGEVCTKQRKKGSHGLEIFQ[p. 

DKK2 I c.689G>A 
p.R230 I 限叫吃DCAK叫州叫YSSK

I H A削v j E!FQHCDCA,FQHCDCA間， I El附COCA I CRC 

LA fQEPrDNQVRLRKRKEIREDRDR[p. 

p心 i 心V﹞VRL酬V叫 RVRLDSMVL, RDRVRLDSM, VRLDSMV址，REDRDRVRL,RV

。LCl I c.1049C>T I V Al.ST RLDSMVLL,EIREDRDRVR,KEIREDRDRV CRC 

!SALNGNRINVPMVRKRSVSNSTQT[p. BLCA,PR 

p.S741 I S74n]TssssQsussAvsrrsrvr附 AD,TGCT 
DLCl I c.222.2G>C I T LS RSVSNSTQH ,THCA 

ISLSEIKDAPKVNAVDTLNVKDIAP[p.E;2 
p.E222 220]DKQU.NSAV!AQQRRKPDPPKDE 

。lCl c.666G>[ 。 NER NVKDIAPDK CRC 

RARPGPGREEI司GGGVGTRSRR r AAR[p. 

A83V]VNSPEEEVVRGAEGGAEU.PFPR 
DI EU7 I c.248C>T I p.A83V l DRG I RSRRTA,L\阱，前AARVNSP,RSRRT AARVN; RT AA RV NS PE I ACC 

KHRVEHKERl-\RLKTVKFNAKPGVID[p.S 

DLG2 : c.1871仁＞T : ~.S624 : ~24l﹞ LKGSFNDKRKKSFIFSRKFPFYKNK : GVIDI KGSF.NAKPGV!DLK DI KGSFNDKR : UCEC 
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。lGA p.G3T7 

GLLGPETKAKARTYHYLQVPQDDWG[p 
.G377fs]VTPPVARMGRSPAAGCGAAA 

TSKPWG M RRAETO.T At'\PRH LPKQSPD 
ASPPVAPPAWTRPGSTAVSHPGSTPGA 

I/Ii TRPGSTAV,TAAPRH l.PK,ATSKPWGM R, VARMGRSPA,T 

SKPWGMRR .. PVAPPAV盯R,QVPQDDWGV,QSPDASPPV,S

TPGAPSLA,SPAAGCGAA,KP、WGMRRl-\E,VPSPLDSSA,AR

MGRSPAA,RMGRSPAAG,GAAATSKPW,MRRAUQTA,RR 
AETQTAA,TQTAAPRH L,K0.SPDASPP,GS1 PGAPSL,lAT AV 
PSPIβPPVAPPAW,LQVPQDDWGV,KQSPDASPPV,SLATA 

VPSPL,QT A1\PRH LPK,ATSKPWGM RR, VARl\/lGRSPAA, TS 
KPWGMRRA .. GMRRAETQTA,RAETQTAAPR,VSHPGSTPG 

A,DWG叭－PPVAR”VTPPVARMGR, D/-\SPPV 1-\PPA,SP AAGC 
GAAA,KPWGMRRAET,VPSPI DSSAM,WGVTPPVARM,CG 

P3 c.1130deiG fs PSlAf AVPSPLDSSAMS* AAATSKPW,MRRAETQTAA I STAD 

PRSFECTCPRGFYGLRCEVSGVTCA[p.D 
p.D318 318H]HGPCFNGGLCVGGADPDSAYIC 

DI !.3 c.952.G>C H HCPP VTCAHGPCF,CEVSGVTCAH,GVTCAHGPCF I BLCA 

SRASTAGSESTLALRLVNGGDRCRG[p. 

DMBf I I p.R凹 j R叫川VLYQ肌GTVCDDYWDT
c.4562G>T ll. NDANVV GI VEVlYQGS,RCRGI VEVlY I l.UAD 

DHCRKLVEPQISELNHRFAA!SHRI[p.K1 
p.K1T7 I 772N]NTGKASIPLKELEQFNSD!QKl.LE I !SHRINTGK,RINTGKASl,NTGKASIPL,AISHRINTGK,NTGKA 

旦旦＿［＿）＿__ J __ ~：笠盟主＿J__ ？＿且一＿＿＿＿＿＿＿＿］一＝－巳
NVPLCVDI\/ 

p.R319 I .R319SH]HVISFK-[GllSLCKAHLEDKYR I TGRTGRIHV,HVlSFKTGl,TGRIHVLSF,TGRIHVI SFK,RTGRI 

E史'.2___ J __ ~：2－~.笠5泣J＿＿可
AGVGPGLPGAGAPARPSPGRPPGAG﹝口

.R44H]HI RTGPGO.VRGRLLAVGPKSRV 

·－－盟_r:~－L~：｝＿~J，豆三生＿＿J __ ［＇.：~＇.~：~！.：＇. __ _]__£_9~主－－－－一一一一一一一一一一一一一一一＿＿＿＿J＿！.：＇.~：~I旦旦旦旦旦l豆豆E豆豆~~－－－－一一一一一一一一一一一一一一一一一一一一一J_E~~~－－－－－
PGVPPQGRAGGFGKASGALVGAASG[ 

DMRT I I I p.S45T]TSAGGSSRGGGSGSGASDl.GA 

__ } ＿＿一＿＿＿＿＿＿＿＿］一－－~：L~＿:_i
RGGPO.PRPPI AP0.,_ASPAG﹝GPI司ER〔：﹝p

Dl\/lRT I I p.Tl06 I T106SJSPAGGGAEPRKl.SRTPKCARCR 

·－－三一＿＿＿＿＿＿J __ ~：~！＿Z~.三立一J__ ？＿一一＿＿＿＿＿＿＿＿＿］＿＿：~－~＿g_y: ＿＿＿＿一一一一一一一一一一一＿＿＿＿J __ 哥＇.~豆豆E主F史巨巴~~~：豆＿§＿＿＿＿＿＿＿一一一一一一一一一＿＿＿＿＿＿_J __ ~！~！：. 
GGGVKl.VVKPRRQSENISAPf句LSE[p.D

DMXL I I p.D241 I 24l.2E]EIDKH RRRFNMRMLVPGRPVK 
2 I c.7235仁＞A I 2E I DATPP I EEIDKHRRRF MM 

GAPAGPAGTGKTETTKDLAKALGLl.[p. 

DNAH I I p.CJ.85 I C18.53F]FWTMCGEGMDYRAVGKIFSG I KALGl.LFVV,I AKAl.GI l.F,AKALGl.l.FV,l.AKALGl.LFV,FVVT 

＿｝立一＿＿＿＿＿ I __ ~： 豆豆三I一＿＿＿ l __ ~~－－－－－－－－－J－－~主任立一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿＿也豆豆豆也1扭扭~－'3..~~£，且也E巴~~！也y_＿＿＿＿一一一一一＿＿＿＿＿＿＿＿J __ :.i:t 
DYRAVGK!FSGLAQCGA＼似GCFDEFM ﹝p 

DNAH I I p.R188 I .R1888QJQIDASVLSVISSQIQTIRNALI I QIDASVLSV,EFMQIDASV,DEFNQIDAS,NQIDASVLSV,DEF 

10 I c.5663G>A I 80 I HQ盯 j NQIDASV I UCEC 

I QDIGPPAVKMUSAEGEGLVLPKKl[p.R I 
DNAH I I p.Rl.36 I 1367CJCVRSAVEQWIVNVEKSMFDVL I KKICVRSAV,CVRSAVEQW,CVRSAVEQWL,l.Vl.PKKICVR,I 

14 I c.4J99C>T I 7C I KKERY I PKKICVRSA I UCEC 

DNAH I c.l0099G> I p.E336 I LNl.RIKYllDHFTLSIYNNVCRSLF[p.E33 I SLFQKDKLL,NVCRSLFQK,LFQKDKl.LF,QKDKl.LFSL,FQKDK 

＝立一一＿＿＿＿＿＿＿］一主一一一一一一一一J_ 9一一＿＿＿＿J一~z豆j旦巨旦＿［＿）＿~~~~－~－ 立~§！＿吵－~旦E巨－~！I.旦1一i一－~~！巴－~，~~~~旦旦~!S－~~~－－－－－一一一一一一一一一一一一一一一一一一＿＿＿J __ ~－~－＇－＇－~ 
QKl.EISAETEVO.INSAREEYRPVAT[p.R3 I VAfLGSILY,TLGSILYFl.,ATLGSllYF,RPVATLGSl,EEYRPVAT 

DNAH I I p.R382 I 822LJLGSILYFUTEMRI VNEMYQTSLR I l.,PVATLGSll Y,ATLGSILYFL,TI GSilYFI 1,RPVATLGSIL,REE 

－－－~ __________ J __ ~：~~~§－~＿'3.,三I_ _l __ ~~－－－－－－－－－－－L9-f: ＿＿＿＿＿＿＿＿＿＿＿一一一一一一一一一一一一一一＿＿＿＿＿＿＿LY：＇..＇.~：.＇..主，J:~＇－y_~J:－~豆豆~.Y!.:__________________________________________________________ J ＿＿自主~－－－－
lFRETECMAO.MGLEVSPl.ATSLFO.K［口．

DNAH I I p.R7 2. R742Q]QDRYKRNFSNMKMMLAEYQR 
5 c.2225G>A Q VKSKIP 

LFQKQDRYK,Sl.FQKQDRY_,KQDRYKRNF,SI FQ.KO.DRYK,TS 
LFQKQDRY,LFQKQDRYKR,QKQDRYKRNF I SKCl\/l 

ELl.SHFNHQNMDALLKVTRNTLEAl[p. 

DNAH I I p.馴 j 棚HJHK附SHTIMFRDS叫W
5 c.2945G>A 11 QNSL NTLEAIHKR,AIHKRIHSSH,NTLEAIHKRl,HKRIHSSHTI I CRC 

TIELDKPVMAEGNVEVWLNSLLEES[p. 
DNAH p.Q179 Q! 797E'iESSl.HLVIRO.AAANiQETGFQL ESESSI HlV,LLEESESSL,ESSLHI VIR,EESESSI. HL,SESSI HlVI 
5 c.5389仁＞G 7E TEFL ,SLLEESESSL,LEESESSLHL,EESESSLHLV I HNSC 

Fl.SSLEGFVNVLSGAQESLKEKVNl.[p.R 

I 6R224 
224QJQKCDILELKTLKEPTDYLTLANNP 

5 c.671G>A ET LQKCDILEL.NLQKCDILEL,SLKEKVNLQK,LQKCDILELK I CRC 
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HVTPKSYLSFIQGYKFIYGEKHVEV[p.R3 

DNAH 

5 c.9590G>A 

p.R319 的7QJQTLANRMNTGLEK仙SESVA I EKHVEV叮圳悶叫GEKHVEVQT叫QTLANR

70 ALSK M I ov 
KEASESVMLSKELEAKEKELQW\N[p.D 

DNNI 

5 c.9706G>A 
p.D323 I 3叫NKADl\/lVLK川K心EKV I ANN馴MVLK,QVANN削帥，LQVANN叫M,KELQV
6N KAEVQK ANNKA I SKC!'v1 

LCKGRDIPCSDDCSLMGTLGEAVTl[p‘ R 
DNAH 

7 c.8882G>A 

p間 I 2961QJ叮WN IAGLPSDSFSIDNGI 11 MN 
1Q ARI月 I IQTWNl/-\GL,GEAV＇的！W,TIQlVVN叫山VTIQlWNI I UCEC 

LESIFTGSEDIRAQLPQDSKRFEGl[p.Dl 

DNAH 
9 c.4639G>A 

p叫 j 叫NIDFKE凶YDAQKI川崎ffNK NI DF KE LAY, R FEG IN I DF ,SKRFEG IN I, RFEG IN ID FK, IN ID FKE 
'JN PGL LAY,KRFEGINIDF I CRC 

KFPAIVNCTAIHWFHEWPQQALtSV[p. SVRLRFLQN, RLR~ LQNTE,QALESVRLR, QQALESVRL,ALES 

DNAH p.S299 S2993R]RLRFLQNl EGIEPlVKQSISKF VRLRF, LESVH LHF L,SVRLRFLQNT, RLRFLQNT EG,Q/-\LESV R 
9 c.8979C>G 3R MNV LRF LUAD 

PN KPELALKPSSP LVTLE FN PKDSH[p.V2 

DNAl2 c.691G>[ 
p.V231 I 況仙
L LS I NPKDSHLLI ,SHI I LGGCY,I EFNPKDSHL I LUAD 

RVWMYQNSV,RLAARVWMY,l\/lYQNSVLQK.VWl\/lYQNS 

VL,REKKKRLAl-\,KKRLAARVW,KRLAARVWl\/l八NMYO,NSV

AVVWS川QLDELLSRKKR州

DNAJ p.K193f I 193fs]HLAARVWl'v1YQNSVI O.KKMKD O.NSVLQKK,KRI AAHVWMY,YO.NSVLQKKM,KKKRLAARV 

－－~－~－－－－－－J－－~：~7-~~－~！£： .. J .. ~.一一＿＿＿＿＿＿＿＿__]_ __ ~~－－－－－一一一一一一一一一一一一＿＿＿＿＿＿J ＿＿也主~~：＇.~~－＇！＿9:!月~~~－－－－－－一一一一一一一一一一一一＿＿＿＿＿＿＿＿J __ ~！：呂立一
F KKLALKLH P DK N PN NP NAH GD FLK[ p. I 

DNAJ I I I 80K.IKNRAYEVI KDEDI RKKYDKYGEKG I NAHGDFLKK,KNRAYEVI. K_,I KKNRAYEV,KKNRAYEVL,FLKK 

一－~｝，立＝＝＝＝一L I.~.亨－~－~三主一一一i一L哇.9-~一一U－~一一一一一一一一一一一一一一一一一i
DlNHHSDKTH'l lKl'v1ENEECNEQRE[p. 

DNAJ I I p.Rl.35 I RHSK]KKKEELASTAEKTEQKEPKPLEK 

~－~－三＿＿＿＿J.~：:1:9-:1:豆己生一＿J__ ~ ___________ J＿笠三一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿主.9:.1:：~－~~~~~~＂~~.生巴金三工，~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-1－－扭扭
TPRLQSNTRALYQYCPIP! INYPQL[ p.E1 I Pl INYPQLK,KNELFCN IY, YPQLKN ELF. LKN ELFCNl,0.LKNEL 

DNAJ I I p.E124 I 248K]KNEI FCNIYYLKQLCDTI RFPDWP I FCNl,NYPQLKNELF,KNEI. FCNIYY,!NYPQLKN凹，l KNELFC 

CB I c.3742G>A I 8K I IK I NIY I UCEC 

LMYHPDKQSTDVPAG fVEECVQKFl[p. 

DNAJ I I I E61闊的DQAWKILGNEETKREYDLQRC I KFIKIDO.AW,FIK!DQAWK,IKIDQAWKl,FIKIDQAWKl,KFIK! 

_g5.. ______ I __ ~：旦旦三~－－－－－－L丘~~1－~__ J __ ~－~立一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］一旦旦旦控t旦旦旦旦旦旦旦旦立＇.~！Q且也＇.＜.＇.L＿＿＿＿一一一＿＿＿＿＿＿＿＿＿＿＿＿J_g~－~ 
CASLTKKRLDKLELRTEPGFHWVIA[p.D 

DNAS p.D2l2 2.l2N﹞ NGED甘峙的THCTYDRVVI HG 

Elll c.634G>A N ERCR I VIANGEDTT\ CESC 

TLELSGGARIN RIFHERFPFELVKM [p. E3 

p.t378 78D]DFDEKDLRREISYAIKNIHGVRTGL 

DNM2 c.1134G>C D LVKl\/lDFDEK .. FPFELVKl\/lDF I LIHC 

QRRPVSSIHPPGRPPAVRGPTPGPP[p, I LU.GAPNPl,CSRGGSSLL,SRGGSSLLL,NPIPAWTPE,IPAWT 

c.2371 237 I p.P791f I P791叫PDSCSRGGSSLLLGAPNPIPAW I PERV,SLLLGAPNPl,LLGAPNPIPA,CSRGGSSLLL,NPIPAWT 

DNM2 I 2insC I s I TPERVCQQ* I PER,LGAPNPIPAW I STAD 

DNMB I I I SSFVEIVTIPSLKEGERLF\JCICEF(p.T78P 

~－－－－－－－－－－-1-~：~~~位~－－－－－J__ l'.,IZ~f __ JJ~~旦旦旦旦~£－~！.＇.旦旦旦~Y.＇.~＿9-§＿＇.巴金§＿~－－－－－1££.?_9_巴盟－~－－－－－－－－－－－－－－－一一一一一一一一一一＿＿＿＿＿＿＿＿J __ ~！~－~－－－－ 
LTCFSVYCKHGH LCP! DTG LIEKN! [p.E4 

DNMT I I p.E432 I 32利KLFFSGSAKPIYDDDPSLEGGVNGK I GLIEKN IKL, KLFFSGSAK; IEKN IKLFF,IKLFFSGSA, NI KLFFSGS 

1 I c.1294G>A I K I N I A,GLIEKNIKLF I CRC 

DNMT I I I RRLKDLERDSLTEKECVKEKLNLLH(p.ES I KLNLLHKFL;KEKLNLLHK,EKLNLLHKF,LLHKFLQTEl,KEKLN I 
l I c.151G>A I p.E.SlK I 1K]KFLQTEI KNQLCDL盯KLRKEELSEE I LLHKF I UCEC 

PEHYRKYSDYIKGSNLDAPEPYRIG[p.R9 

DNMT I I p.R995 I 950.]0.IKE!FCPKKSNGRPNETDIKIRVN I QIKEIFCPK,RIGQIKEIF,GαKEI FCPK,QI KEI FCPKK,APE PYR! 

__ } ＿＿一＿＿＿＿＿＿＿＿ ! __ _ 
RHNHWAGLYGRLEWDGFFSTlVHJP[ 

DNMT I I p.El53 I p.E153lQ]O.PMGKQGRVLHPEQHRVV I VTNPQPl\/lGK;TT\iTNPO.PM,QPMGKO.GRV,TVTNPQPM 

_} __________ _1__~：:1:~豆豆豆＿＿＿＿ I 一些＿＿＿＿＿＿＿＿J __ 
NDLSIVNPARKGI 、ffGTGRlf﹔F﹔ EFY[p.I司

~~MT I c.22肌＞A I ~~.R736 I ﹔：：1川
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DILWCTEMERVFGFPVHYTDVSNMS[p VSN MSCI AR, M MSCLARQR, DVSNMSCLA, ''fDVSN MSCI, 

D肌附N州MT I I p. R悶s8位2 I R悶8邱882泣叫2 NMSCLARQRL.ζLARQRLLGR,DVSNMSCLAR,SNMSCLAR 

3A c.2644C>T C PLKE QH I LAML 

DIL‘WCTEMERVFGFPVHYτDVSNMS[p YTDVSNMSH,VSNMSHLAR .. MSHL.ARQRL,NMSHL.ARQR, 

DNMT I I p.R882 I .R882HJHL.ARQRLLGR DVSNMSHLA,YTDVSMMSHL .. l ILARQRLLGR,MSHLARQRL 

31-\ c.264SG>i\ 11 APLKE L,DVSNMSHLA且，SNMSHLARQR,NMSHLARQRL I LAML 

TQDLTGDGDGEDGDGSDTPVMPKLF[ 
DNMT p.R92 p.R92W]WETRTHSESPAVRTRNNNSV VMPKLFWET,KLFWETRTR,MPKLFWETR,TPVMPKLFW,V 
3日 c.274C>T w SSRERH MPKLFWETR me 

SKM 何一EF!LNVPMGLLTIQKLYCLl[p.E8

DOCK I I p酬 I 64仰 KLYCUK昀IV,!QKLYCLIK,IK約IVHSDLF,CUK昀IV「HSDL,TIQKLYCU 
1 c.2590G>i\ K LK K,LIKIVHSDLF ,IQKLYζLIKI I CRC 

NENILVEQLYMCVEFLWKSERYEU[p.A 

以K I I p.1\183 11泊的﹞V州KPllAVFEKQRDFKKLSDL
10 c.S489C>T OV YYD j LIVDVNKPl,EL!VDVNKPl,WKSERYELIV,SEHYELIVDV I me 

FEIDEDCEKDEDSSSLCSQKGGVIK[p.Q 

11 c.505C>G 
I p.Q1的 I 159EjEGWLHKA心nrvrMKVFKH

E RYFY I VIKEGWLHKA,GVIKEGWLHK,KEGWLHKANV I mer 
ELFSLL TQLFG PYPSLLEKVEQETW[ p. Rl 

DOCK I I p.R118 I 183C]CETGISFVTSVTRLMERLLDYRDC TWCUGISF,QElWCETG!,VEQElWCET,CETGISFVT,ETW 

3 c.3547C>T 3C MK CETGISF,CUGISFVTS I CRC 

IDHGNRMLGLDLVVRDDNGNILDPD[p 
DOCK p.U77 .E177K]KTSTIALFKAHEVASKHIEEKIQE 

s c.529G>A K EK I KTSTIAI FK,ILDPDKTSTl,KTSTIALFKA,DPDKTSTIAL I CRC 

DOCK p.L111 TLISM RLEFLRI LCSH EHYLN LN LF[ p. L11 
8 c.3332d巴lT lfs llfs]L * HYLNLNLFL I KlζH 
DOCK c.531 532i p.A17 I HKTLPKQTFESETLECStPAAQAGP[p.A AQAGPPPLK, RAVRRVWER,GPPPLKRAV,AAQAGPPPL, LK 

8 nsG fs 1Tlfs}PPLKRAVRRVWERPRHCL * RAVRRVW,AAQAGPPPLK,i\VRRVWEHPR,RVWEHPRHCL I KIRC 

KMSERAASLSTMVPLPRSAYWQHIT[p. SAYWQHI 1W,YWQlll 1WQH.WQHSTGQLY,WQHITWQH 

p.R274 I R274W]WQHSTGQL YRLQDVSS S, RSAYWQH ITW, YWQH ITWQHS,TWQHSTGQL Y, WQH IT 
DOKS I c.820ζ＞T I w RTETF WQHST,IT＼月VQHSTGQL I me 

GQTSAGCPSG‘WLGTRRRGLVMEAPQ[ 

p.G461 I p.G461D﹞班盯LPGPAPGEPWEAGG
DOK7 I c.1382G>i\ I D 川GPPP I APQDSE/-\T圳Ei\PQDSU\M叫ODS I ACζ 

KAGAKLSL VRVDSDKTQASESFSSD[ p. E 

DOPE I I p.E119 I 1196K﹞ K肌叫叫司L心RER i\SESFSSDK,KEt'\DLELQ／丸， QASESFSSDK,KEADLELQAL,SES

Y2 c.3585G>A 6K QEt'\V FSSDKEA I BLCA 

FEQKAMLLKRQAFAVFSGELDQYHL[p. SLPLIQERL,QYI I LSLPLI, LSLPLIQER,DQYH LSLPL,GELDQYH 

DOPE I I p.Y204 I Y2喇叭i位叫 凶，HLSLPLIQER,GELDQYH凶L,LDOYHLSLPL,DQ‘YHLSLPLI,

Y2 c.51431\>C 85 AQM F LSLPLIQEHL I KIRC 

NRERTANENTTPSPAQPTENGDRTP[p. 

DPCH c.2302 230 p.L768 U68del]ANEK'f fPSLAEPl ENGKRTPF 

1 4delfTG del ANEKTTS TU%DRTPA KIRC 

WLWPLLAVC,GWWLWPLL.A, WWLWPLL.AV,LLAVCT ADF .. 
SGWWLWPLL,Ll-\VCT/-\DFF,WPLLAVCTA,WLWPLU\VζT, 

…WWlWPL[p.叫
DPEP1 I c.31G>T I p.V11L I RD閃RIM RDS州DGH DFF I 日RCA

Ti\SYVIYNiHTREVWELNPPEVEDS[p.V 

1831JILOY 
DPPlO I c.547G>A I p.V1831 I QP AAWGV,EV印SILQY1

TFTCGSALSPiTDFKL Y i\SAFSEHY[p.L75 

p.U'.17 I 7帆HG叫叫fKVAH叫 E FSERYFGI H,AFSERYFGL,ASAFSERYF,ERYFGI HGL,SAFSE 

DPP6 I c.2271G>T I F EQ RYFGL,YASAFSERYF,SERYFGLHGL I LUAD 

QATLDYGMYSREEELLRERKRIGTV[p.G RKRIGTVR!,IGTVRiASY,TVRIASYDY,KR!GTVRIA,GTVRIAS 

~；＇：， i ：：：＇叫G ' i ~：：~： 16S悶R IASYDV H o.r:;sr;T F LFQAGsr; IY 

YDY,RERKRIGTVR,RIGTVRIASY,TVRIASYDYH,RKR!GTVRI 

HVK 

i lKYlTSKIFG!i\DDAH IG NLLTSK[ p.F 3 7 LTSKLFSYK,l l.TSKLFSY,GNLLTSKI F,SKI FSYKDF,KLFSYKDF 

8LJ LFSYKDFDTLLYTCAAEFDFM EKETP 。I,LUSKLFSYK,NLUSKLFSY,iGNLUSKLF I CRC 

M LLVTH I LR!\f KL YRGSLIALCiS N [ p. V24 LIALCISNL，ζISNLFFML,iALζISNLF,LFFMLPWQF,ALCISNL 

I i 叫！州v FMLPW叫FVI UQiASLFAVY FF,LCISNLFFM,SNI FFMl PW,SLIAI CISNL,ALCISNLFFf叫， IA

Ll c.74.SG>T LC!SNlff,NLFFi'v呵 I PWQF,LIALCISNI F,!SNLFFMLPW I KIRP 
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iMAIKRFHLYPEV!!ASWYCTFMGi[p.M2 

L2 c.628A>G 
I p.M21 I 10VJVNL罔聞TCWNVTRIEPLNEVQ

ov SC I CTFMGIVN叩FMG州LF,SWYCTFMGIV I PHAD 

ASCEFDCVDEMLTLMMLTAAPGFT[p. 
p.R505 I RSOSHJHPPLSMEAALHRALEHTDGDI I 

DQXl I c.1514G>A I 11 SSLI l A叫TH PPL I GBM 

RIAQVQIRRISSLERMEHAQSCRS[p.52 

p.5275 I 75R﹞ R/V＼叫 HAQSCRSRA, RS RM CAP D,AQSC HS RM, RSRMCAPDT, H 

DRDS I c.825C>A I R v Al-\CAPDTSL,AQSCRSRAAC I GSM 

N PRTG El N ITSVVDRE ITPLFLIYC[p. R12 

p.R128 I 叫哪位DLERPL心VMDIND FLIYCLALN,IYCLALNSf司，TPLFLIYCL,F LiYCLALNS, ITP LFLIYC 
DSG4 I c.383G>[ I L N L,LIYCLALNSR,TPLFLIYCLA I LUl-\D 

CDAYQKRLLQLQEQMHALYKAISVP[p. 

p.R160 I R160G]GVHRASSKGGGGYTCQSGSG AISVPGVR且， KAISVPGVR,GVHRASSKG,YKAISVPGV, KAISV 
DSP I c.478ζ＞G I G WDEFTK PGVRR, L YKAISVPGV I HNSζ 

TICGKSVERQNKLEEALLFSGQFTD[p‘A 

p叫尸41岱﹞叫LIDWLYHVEPQLAEDQPV FTDSLQALl,SLQALI DWL.’的GQFTDSL,GQFTDSLO/\,FTDSL
DST I c.13228G>T I OS HGDI 0.AUD,SI 0.Al IDWI Y,GQFTDSLQAL,Q刊的LQALI I LUAD 

!TLTRS凶VQDGLDEMLDWMGNVES[p

DST 
p.S175 I .S1767Y]YLKEQGQVPLNSTALQDliSK 

I c.S300C>A I 7Y IMLE K,DWMGNVESYL,ESYLKEQGQV,I DWMGNVESY I UCEC 

LMFFFVGTI司，GTHTSTSEK,ELM F FFVGT, RKEELM F FF, EE LM 

亡301 _302i I p.叫 j KDCRYALYDASFETKE FF FVG, KE ELM F FFV, LM F FFVGTRT, ELM F FFVGTR,S RKEEL 
DSfN I nsf s 101fs] FVGTRTSTSEK* MFFF,FFFVGTHTST,EELMFFFVGT,KEEI MFFFVG I S-rAD 

SPEDKSRLMFTMYDLDENGFLSKDE[p. FLS KD ELFT, G FLSKDE LF, LFTM M HSFI, ELFTM M HSF, LS KDE 

DUOX I I p.F880 I 間的仙MMRSFIEIS帆師叫 LFTM,SKDELFTMM,DELFTMMRS,FLSKDELFTM,ELFfM 
2 c.2640C>A I VVE MHSFl,NGFLSKDELF,I SKDELFTMM, DEl.FTM MHSF I me 

ALLHPEAQ包L,SLSPPAEGA,GAAFGGVGK,GPPSPSPAV,SPP

AEGAAF,EPTQGSIPM,IPMDRPlAW,RPLA叭／PSPT,VGKQV

GI AM,KQVGLAMGA,PEAQI GVPL,AQLGVPLIS,GSIPMDR 
YGGGSASSQHSEGSRSSGSTRSDGG[p. PL,LA叭IPSPTTP,AEGAAFGGV,AMGAI LHPEA,LLHPEAQL 

A601fsjQGARGGPRSGPPSPSPAVAVS GV,AVAVSLSPPA,SLSPPAEGAA .. KQVGLAMGAL,USEPTQ 
LSPPAEGM\FGGVGKQVGLAMGALLH GSl.STRSDGGQGA,RSGPPSPSPA,SPSPAVAVSL,HPEAQL 

p.A601 I PEAQLGVPLI GVPL,RPLA\I\, PSPTT,LSPPAEGAAF,GVGKQVGLA！洞， SEPT

DVL2 I c.1801de!G I fs PTTP* QGSIPM,PEAQLGVPl l,AEGAAFGGVG I me 
GDFKSVLQRPAGAKYFFKSMDQDFG[p 
.V66G ﹞GVKEEISDDNARLPζFNGRVVS 

DVL2 I c.197T>G I p.V航 j WLVS I SMDQDFGGV,KSMDO.DFGGV,SMDO.DFGGVK I GBM 

KEWIVIGQVDMEL\LVEKHLF1VHDW[p 
DYNC p.E883 .E883D] DKNFKALKIKGKEVEHLPSAVK 
21-11 c.2649G>T 。 VDCI H LFTVH DWD K,TVHDWDKN FK, H DWDKN FKAL I UCEC 

DYRKl p.Q54S DVPHK1 HQAP/-\SASSLPG1 GAQLPP[p. HHQPl1HI IPR,LVVPHHQPH,SPDTLVVPH,LPPSPDTLV,QL 
B c.1633deiC fs Q545fs]SPDTLVVPHHQPHHHPRS* PPSPDTLV,AQLPPSPDTL,LPPSPDTLVV I s·rAD 

p.K468i TASRRQTFFDSKG FPKN ITN NRGKK[p‘ K 
DYRK4 I c.1402d 巴！A I s 468fs] DTQIPRTSRWC* I TQIPRTSRW,DTQIPRTS且，RGKKDTQIPR I Sll-\D 

NLKYPGENDQSFSGKKCLKEGCTGD[p. 

DZIP3 I c.964A＞ζ 
p.M32 I M322LJLVRMLQCDVPGIVKILFEVVRK 

I 2L DEYI l KEGCTGDLV,CLKEGζTGDL I LUl-\D 

PITPVKFVDRQQAEP叭汀 PTANLKML[p.

19 lSJSS/-\ASP DI RDHEKKKG LF RPI EN KD NLKMLSSAi\lKMLSSAAS,KMLSSAASP,MLSSAASP凹，LK

E;2F7 I c.272T>G I p.i91S D MLSSAASP I TGCT 

CILllNHD ! GECRLEKLSSNITVKK[p.V10 I! VKKQELK,IVKNNSNNK,KQELKE.l\VK,KKQELKE.l\V,QELK 

p.V109 I 9fs]QELKEAVKFSIVKNNSNNKC叫G EAVKF,KEAVKFSIV,CGIQPGLPl,SIVKNNSNNK,ELKEAVKF 
EAF2 I c.327dell-\ I fs LPIL* 日， KQELKEl-\VKF,CGIQPGLPIL I s·rAD 

EEDAAWQAEEVLRQQKLADREKR/V\[p 

9 c.S59G>A 
I p.E187 I .E187K﹞ KQQ川EKEAQR附則

K KIGVKL I RAAKQQR賦KO.QRKKMEK,HAAKQO.RKKM I me 
SYKSKQFCKGTPGRFIYTALNEPTl[p.D3 

EBFI 
p.0353 I 53G﹞ GYGFQ叭叭iPGDPEHLPKE i 州附Y,PTiGYGFQH,NEP flGYGF IGYGF心K GYG 

I c.1058A>G I G VI FQRLQKV,TA! NEPTIGY,LNEPTIGYGF I TGCT 
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p.Ll89 YCWL YLFFFNGVWVLIPGLl.lWQSW[p Gil.州州，l.lWQS

EBPL I c.565ζ＞G IV 一 L189VjVELKKMHQKETSSVKKFQ* L,LLWQSWVELK 

p.Q!96 FFNGVWVUPGLl.l.WQSWlHKKMH[p 

－－－~－~£－~ ___ J __ ＇.：~？..~Z主三~－－－－－--1－－~－－－－ ＿：＿立3豆豆巳~－~－~I＿？.三·.Y..l~~~g：一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿且也旦~~~I.笠，!S！~~~！£：~~I?_?_Y.:_________________________________________________ J__~！S.:!_'. ____ 
DRGVSPCEDFYQFSCGGW!RRNPLP[ p. 

－－~~~旦＿＿＿＿＿ : ___ ~：.7-＿~g＿§三~~－－－－－－：－－立p.D一~~：＇.J__ 一斗＝丕巨丘D！.﹜性~54NJNGRSRWNTFNSI WDQNQAll. I 
HMNRTAMRASQKDFENSMNQVKLLK( 
口.K.55R﹞ RDPGNEVKI Kl.VAi YKQATEGP 

EC!2 I c.164A>G I p.K55R CNMP LLKRDPGNEV,SMNQVKLLKR I TGCT 

EiGYSRCCHCRSHTNRLECAKl.VWE[pιE KAMSRFCEA, VWEKAMSRF,l.\iWEKAMSR,AKlVWEKAM, 
p.E266 I 2.66K﹞ KAMSRFC間SVKTRPHWCCT WEKAMSRFC,Kl.VWEKAMSR,I \iWEKAMS肝，CAKl.VWEK

ECMl I c.796G>A I K RQGE AM I BLCA 

HLLTFCCYL .. LTFCCYLEI ,SIA! HLITF,TFCCYI. El R,I HUTFCC 
RAG EG N SCLLFLG FFG LS LALH LL T[ p. LS Y, LLTFCCYLEL,SLAU I LLTFC,LTFCCYLELR,LSLALI I LLTF,AL 

EDA I c.174G>C I p.L58F I 8FJFCCYLELRSELRRERGAESRLGGSGT HLLTFCCY I HNSC 

SRI LKlTl YNQNDPN RCELLSFLLV[p.1-4 

EDNR I I p.l.450 SOR]WDYIGINMASLNSONPIALYLVSK LSFLLVWDY,LLVWDYIGl . .SFLLVWDYIλNDYIGINMA,FLLV 
B c.1349T>G R R WDYIGl,LLSFLLVWDY ..ζELLSFLLVW,LVWDYIGINM I CRC 

p.N570 EREDl.YAKIQL\GEGETAVlNQl.QEK[p. 
EEAl I c.17日9dei.L\ I fs N570fs]TIHYRSK* QLQEKTIHY,QLQEKTIHYR,NQLQEKTIHY I STAD 

GKPMCVESFSDYPPLGRFAVRDMRQ(p QI VAVGVIK,AVRDMRQlV,FAVRDMRQl.,RDMRQI VAV, 

EEFlA I ~： l叫2.9 I p.T432 I .T4321. RQLVAVGVl,Ql.VAVGVIKA,lVAVGVIKAV,AVRDMRQl.VA 
1 SAC> TT L KSAQKA ,RQLV!WGVIK,FAVRDMRQLV I LIHC 

Sl.KSGDAAIVEMVPGKPMCVESFSQ(p. 

EEFlA I I p Y418 I 心JS叫 ESFSQSPPL,SPPLGRFAV,SQSPPI GRF,SFSQSPPI. GR,VESF BLCA,TG 
2 c.1253A>C S NVEK SQSPPL,FSQSPPLGRF.SQSPPLGRFA CT 

YLADKSYIEGYVPSQADVAVFEAVS[p.S KIRP,PR I I 的GjGPPPADLCHAL馴NHIKSYEKEK AD,SKC 
2 c.127A>G p.S43G AS EAVSGPPPA,FEAVSGPPP,FEAVSGPPPA M 

MM! AREAKM,Ml.AREAKMl.,YMMl.AREAK,AKMI FTGGY 
TDCDEGGEYDGMQDEPRYMMLAREA ,LAREAKMLF,REAKMLFTG .. YMMLAREAKM,MMLf~REAK 

p.E673 I (p.E673K]KMLFTGGYGLEKDPQRSGDL ML,KMLFTGGYGL,MLf~REAKMLF,RYMMLAREAK,EAKML 

EEF2K I c.2017G>A I K YTOJ-\AE FTGGY,REAKMLFfGG I 日LCA
M EQQI KSE KEQFLLKDTERFQARSQ[p. I p.E255 I E265Q]QLEQKLLC問心QKQKR RFQARSO.Q L, RSQQLEQKL,SQQLEO.KLL,QARSQQLEQK, E 

4日 c.793G>C Q LEGO RFQARSO.QL, FQARSQQLEQRSO.QLEQKLL I LUAD 

NWKQFLTSFHEPQGLQVSSKGPLTK[p. 

EFC/-\B I I p.R379 I 的心I NSRN ESH KENI iTKLFRHTE BLCA,GB 
6 c.1136G>A K DH SSKGPLTKK,GPLTKKNS!,VSSKGP仁fKK,LTKKNS!NSH M”PRAD 

DQSKTNYISICKMQEVLEECGCSLT[p.E 
EFCAB p.E100 1002K]KGEL THLLNSWGVSRH DNAINY 
6 c.3004G>A 2K LDFL Sl.TKGELTHl. HNSC 

CTGRGPDNCIQCAHYIDGPHCVKTC[p. 

P..P595 I P596 
問FR I c.1786C汗 I s VCHLCH l CVKTCSAGV,VKTCSAGVM，叫KTCSAGVM I GBM 

ι：TGRGPDNCIQCAHYIDGPHCVKTC[p. 

p.P596 I 閃閃叫州州州AGH
問FR I c.1787C>T I I VCHI CH j CVKTCl.AGV,GPH印KTCL.VKTCI AGVM I GBM 

GRGPDNCIO.CAHYIDGPHCVKTζPA﹝p 

p.G598 I G598AjAVMGENNT州KYADA州C CVKTCPAAV,VKTCPAAVM,AVMGENNTL,AVMGENNTLV 
EGFR I c.1793G>C I A HI CHPN ,CVKTCPAAVM,AAVMGENNTI I GBM 

GHGPDNCIQCAHYIDGPHCVKTCP/-\[p. 

p.G598 G598V]VVMGENNTl.VWKYADAGHVC CVKTCPAVV,VKTCPA、八月V1,VVMGENNTl V,CVKTCPAVV 
EGFR c.1793G>T v HLCHPN M GBM 

Kl TO.LG fFEDHFLSLQRMFNNCEVV[p. 

EGFR I c.185T>G 
L州州LEITYVQHNYDI SFl.K flQEV I MFNNC川EVVRGNl.El,VRGNl.川

I p.l.62R l AG V削LEITY,CEVVRGNl.EI I GBM 

QERELVEPLTPSGEAPNQALLRILK[p.E7 

p.E709 I 09K]KTEFKKI州附 Rll KKTEFK,ILKKTEFKK,QAI l.H!I KK,I Rll KKTEF,RllKKTEFK 
EGFR I c.2!2.SG>A I K E K,NQAI l.Rll.KK,l.LRll.KKTEF I GBM 
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EGFR 

EGFR 

c.21.56G>C 

c.2235 224 

9delGGAA1 
TAAGAGM 

GC 

p.G719 

A 

p.ELRE 

A746de 

PSGEAPNQALLR!LKETffKKIKVL[p.G7 

19A}ASGAFGTVYKGLWiPEGEKVKIPV 
Ai 

GAFGTV\'KGLWIPEGEKVKIPVAIK[p.E 

LREA746del]TSPKMJKEILDEAYVMAS 
VDNPHVCRLLGICI TSTVQLIT 

ASGAFGTVY, VLASGAFGT,LASGAFGTV,KIKVLASGA, KVI. A 

SGMG,iKVLASGAF,KKiKVLASG,VLASGAFGTV,ASGAFGT 

VYK,KIKVLASGAF,LASGAFGTV\',KKIKVLASG!\TEFKKIKVL 

A 

AIKTSPKANK,KVKIPVAIKT,KTSPKMJKEI 

AIKELREATSPKl-\NKEI LDEA \'VMA[p.S I MAIVDNPHV, VMAIVDNPH, DE/-\ YVMAIV, LDEAYVMAl,IL 

7681JIVDNPHVCRLLGICLTSTVQL!TQL I DEAYVMAl,VMAIVDNPHV,A!VDNPHVCR,YVMAIVDNPH 

LUAD 

LUAD 

EGFR I c.2303G> T I p.57681 M I ,DEAYVMAIVD I LUAD 

YLLNWCVQIAKGMN\'LEDRRLVHRD[p I RLVHRDMAA,DM的RW山，MAAHNVL咐，LVHRDMAAR

p.L838 .L838MJ MAARNVLVKTPQHVKITDFGL I ,RDMAAHNVL,RLVHRDMAAR,DMAARNVL VI也HHDMAA

EGFR c.2512仁＞A M AKI LG I RNVLRDMAARNVI v I KIRC ' ·; 

LVHRDLAARNVLVKTPQHVKITDFG[p.L I 

p.L858 8S8R]RAKLLGAEEKEYHAEGGKVPIKW I KITDFGRAK,HVKITDFGR,FGRAKLLGA,HVKITDFGRA,RAK 

EGFR c.2573T>G R MAL I LLGAEEK I LUAD 

－－~~£立一＿］＿＿＿

RDLAARNVLVKTPQHVKI f DFGLAK[p.L 
p.L861 I 861Q]QLGAEEKEYHAEGGKVPIKWMA 

QEVAGYVLIALNTVEI司！ PLENLQll ﹝ p.RlO

p.R108 I 8KJKGNMYYENS\'AlAVLSNYDANKTG 

－－~豆~~__ J＿丘.~~~豆己生＿＿＿J __ ~－－－－－－－－－－－－－L~－~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L9!L~＿§＿~＇.~L'L＇.：＿~型－~－~~坐了：且~§.且也主巨型E也~~~－~~~____ J ＿＿哇也＿＿＿＿＿＿＿＿＿, 
SPSDCCHNQCAAGCTGPRESDCLVC[p. 

p.R252. I R252C]CKFRDEATCKDTCPPLMLYNPT 

一~§£立一＿］＿＿＿ ？－士E三L一＿＿___[ ＿＿旦一＝一一一L~~豆~－－－－－－一一一一一一一一一一一一一一一一L -9E~－巨E主~－－－－－－一一一一一一一一一一一一一一一一一一一一一一＿＿J＿豆~！~＂.__ _ 
CPPLMLYNPTT\'QMDVNPEGK\'SFG[p 

p.A289 I .A2.89T]TTCVKKCPRNYVVTDHGSCVR I YSFGTTCVK_,TTCVKKCPR,GKYSFGTTC,YSFGTICVKK,KYSF 

f豆~~－－---l－－~位全生＿＿＿J __ I ＿＿一＿＿＿＿＿＿＿__]_ __ ~~豆呂立一一一一一一一一一一＿＿＿＿＿＿J __ ~~~＇.旦立＿S:.Y.'.＿~－~－s:.~~＇笠空~§2:'._S:.Y.'.一一一一一＿＿＿＿＿＿＿＿＿＿＿___[ __ §＿~也
CPPLML YNPTlYQM DVN PEGKYSFG[ p 

p.A2.89 I .A289D]DTCVKKCPRNYVVTDHGSCVR I YSFGDTCVK_,DTCVKKCPR,GKYSFGDTC,YSFGDTCVKK,KYS 

~§£立＿＿＿L~：~－~笠三主＿＿＿___[ __ _[_). ＿＿＿一一＿＿＿J __ 0＿~＿豆豆~－－－－一一一一一一一一一一一一一一＿＿＿＿J_xg＿~:i:s;Y.l~，§－~Y？.旦
CPPLMLYNPTTYQMDVNPEGKYSFG[p 

p.A289 I .A2.89Vj\iTCVKKCPRNYV\iTDHGSCVR I YSFGVTCVK,KYSFGVTCV,VTCVKKCPR,GKYSFGVTC泊FG

－－－~豆~~__ ___[ __ ＇.：主豆豆豆子工一J__ '.v_'. _____________ L~~豆呂立一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿LY.I~：：＇.：~~－l~~？.~g主I~：：＇..巨且主﹔I~－巨
VN PEG KYSFGATCVKKCPRNY~ VTD[p. 

p.H304 I H304Y]YGSCVRACGADSYEM EEDGVR 

EGFR I c.910C> T I Y KCKKC VVTDYGSCV,YVVTDYGSCV,V\ TDYGSCVR,CPRNYVVTDY 

AAKAEMHlJvl,AEMHLMSPL,MHLMSPLQl,MAAAKAEMH 
L,AAAKAEMHLM,KAEl'v1HLl'v1SPL,EMHLMSPLQl,AEl'v1HL 

MSPLQ EGR1 c.27G＞仁

EGR1 I c.994delC 

p.Q9H 

MAAAKAEM(p.Q9H]HLMSPLQISDPF 

GSFPHSPTMDNYPK 

l TLAQWSPV,TLAQWSPVl,AQWSPV!AA, KQTKVLWPL, VI 

Al-\SPAPT,,l\MNARGIPR,RLLPLTRPR,RLLPUHPR,ATSASTQ 
AR .. STCGRRTRK,CTVASPPRR,LWPLRPPPL,STQARSPSS,Q 
ARSPSSAA,RSPSSAASA,ASACATSAA,KSPSPATSV,RSTCG 

RRTR,RTRKQTKVL,0.TKVI 叭／PLR,PTRPRLLPI ,RPRLLPLTR, 
LT RP RL LPL, LI HP RP PPH,SLPGA恥~NAR,ESLPGA恥~NA,SPVI
AAS PA,SPAPTSS PA, RPPPLS LPT, LP LTRPRLL, RPR LLPLI H, H 

PRP PPHTH, RPPPHTH P L,SPLPAPRPT ,,l\PRPTH PLC, RPTH P 
LCTV,SLPTRPRLL,SKTPPTNAL,TQ1\RSPSSA,TQAKSPSPA, 
VEESLPG/-\M, LSLPTRPRL,CPPPSPLPA,ALTLA肌肉／SPV,-f LA 

QWSPViA,VLWPLRPPPL,RLI PLTRPRL,GAMNARGIPR,RS 

TSYQSQLIKPSRMRKYPNRPSKTPP[p.P I TCGRRTRK,KTPPTNALTL,STO.ARSPSSA,ASACATSAAA,RG 

332叫TNALTLAQWSPVIAASPAPTSSP I IPRSTCGR,CGRRTRKQTK,RTRKQTKVLW,KQTKVLWPLR,K 

ATSASTQARSPSS/V\SAG\TSMATTSP I VLWPLRPPP,LTRPRLLPLl,HTHPLCPPPS,ESLPGAMNAR 
PTS1\PT仁V\KSPSPATSVEESU》G/-\MNA I SPVIN\SP戶L﹝﹝SPPTSAPT,I司PSKTPPTN!\SPAPTSSPAT,AP

RGIPRSTCGRRTRKQTKVLWPLRPPPLS I TSSPA TSA,SPATSASTQ/-1,SPATSVEESL,LPGAMNARGI, W 

LPTRPRLLPLTRPRLLPLIHPRPPPHTHPL I Pl RPPPLSL,I PTRPRLLPL,HPLCPPPSPL,I PAPRPTHPL,APR 

CPPPSPLPAPRPTHPLCTVASPPRRWPP I PTHPLCT,RPTHPLCTVA,LTLAQWSPVl,AQWSPVIAAS,TQ 
p.P332f I RTPLFPLLSRPRSAASLPQLS阿PSAPPQ I ARSP岱AA,TQAKSPSPAT,AKSPSPATSV,RK叮KVlWPL,LS

GFRT* LPTRPRLL.EESLPGAMNA 
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SKTPVHERPYPCPAEGCDRRFSRSD[p.E 
p.E359 369K]KLTRHIRIHTGHKPFQCRICMRNF 

EGR2 c.1105G>A K SR RRFSRSDKL CLL 

SRSDELTRHIRIHTGHKPFQCRICM[p‘ R 
p.R390 390HJHNFSRSDHLTTHIRTHTGEKPFA RICMIJNFSR,HNFSRSDI IL,FQCRICMHNF,CMHNFSRSDH .. 

EGR2 c.1169G>A i一l CDY MHNFSRSDHL CRC 

RHIRIHTGHKPFQCRICMRNFSRSD[p.H 
p.H397 397N]NLTTHIRTHTGEKPFACDYCGRK RNFSRSDNL,RSDNLTTHl,MRNFSRSDNL,FSRSDNLTTH,SR 

EGR2 c.1189C>A N FAR SDNLTTHI CLL 

QTVSEGLKKL YKSKLLPLEEHYRFH [p.E4 HYRFH KFHS,RFH KFHSPA, FH KFHSPAL,EEHYRFI IKF, YRFH 
4K]KFHSPALEDADFDNKPMVLLVGQY KFI 1SP, RFH KFHSPAL, YRFH KF l ISPA, LEEI IYRFH KF,EEHYRF 

EHD3 c.130G>A p.E44K ST HKFH I CRC 

EHHA p.Q704 LQKYYRQNPDIPQLEPSDYLKKLAS[p.Q 
DH c.2112G>T H 704H]HGNPPLKEWQSLAGSPSSKL * ASHGNPPLK,LASHGNPPL,KL/-\SHGNPPL,LASHGNPPLK I LUAD 

EIFlA MPKNKGKG[p.G9D]DKNRRRGKNENE 
x c.26G>A p.G9D SEKRELVFKEDGQE KGDKNRRRGK I THCA 

EVTIPGEGKDRiFKVSIKWLAIVSW(pιRl WIAIVSWQM 

I p.R139 j 知Q]QMLHEALVSGQIPVPLESVQ,l\LD L,L.l\IVSWQML,WLl\IVSWQML,IVSWQMLHEA,KWLAIVS 
1 c.415G>A Q VAM WQM’的司VQMUIE.l\LV,VSWQMLHEAL,WQMUIEALVS I CRC 

MAAAAAA(p.A8G]GGDSDSWDADAF 
EIF3J c.23C>G p.A8G SVEDPVRKVGGGGT AAAGGDSDSW I TGCT 

EIF4G MNSQPQT[p.R8H]HSPFFQRPQIQPPR QTHSPFFQR,SQPQTHSPF,QPQTHSPFF,SQPQTHSPFF,NS 
3 c.23G>A p.R8H ATIPNSSPSIRP 旦旦旦，I~~！：：！.：____________________________________________________________________________ ＿］＿主已＿＿＿＿＿＿＿＿＿＿＿, 

RLDNU.NMAYGVKRFSPMTiDGMTS[p 
ELAVI I I p.L263 I .I 263FJFAGINIPGHPGTGWCIFVYNLA I MTIDGMTSF,TIDGMTSFA,DGMTSFAGl,MTSFAGINl,MTI 

三一一＿＿＿＿_L~：~豆豆豆三I______ U ＿＿＿＿＿一一＿＿＿＿＿］＿＿：＇.，＇＿~主~－－－－－－－－－－－一一一一一一一一一一一一一一＿L!_:'.9＿也I~£主p立暫且E豆豆1哩！，£：！也IL9-9＿吵＿I~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-1－－~－~主~－－－－－－－－
GVFKFCAPR,RLWPNYGAK,VFKFCAPRL,CAPRLWPNY,YG 
AKRKRTA_,FKFCAPRI W,HEGVFKFCA,RI WPNYGAKR,VFK 

ELF3 I c.915delC 
間的 i 川叫叫KWENR肌肉F[p. I FCAPRLW,FCAPRLWPNY,E 

I s F3日5fslCAPRLWPNYGAKRKRTAT* VFKFCAPRL I CRC 

KLTKAVSASSVPSNIHLGVAPVGSG[p.S 

p.5415 ！“SLJ凶叫 GLALTLQTl,GVAPVGSGL,APVGSGLl\L .. VGSGLALTL,GVAP 
ELF4 I c.1244C> T I L T VGSG LA, LGVAPVGSG L,SG u\L TLQTI, LAL TLQTI PL I HNSC 

RKRPYDSDNLQHEELLMKLWNLLMP[p KlWNLLMPM,lWNLLMPMK,MPMKKLNAR,lLMPMKKL 
.T141M]M KKLNARISKQWAEIG FQGD NA,KLV司VNLLMPMK,LWNLLMPMKK,MKKLNARISK,LMP

D2 c.422ζ＞T DPKTDF MKKLNl-\1司， MPMKKLNARl,MKLWNLLMPM I me 
p.0570 IGPELSRRIYLQ札~TTLQPHLSLDSA﹝Pι 。5

EMEl I c.17日8G>C I H 701-111-1* I QPHLSLDSAH I LUSC 

APRTLWSCYLCCU了AAAGAASYPP[p.R

Nl c.79C>G 
間的FSLYTGSS叫PGGPQAQIAP I SYPPGG吭，
RP PGGFSL,GAASYPPGGF I BLCA 

FSADGKCLVSVGLDDFHSIVFWDWK[p. 
p.K805 K805RJRGEKIATTRGHKDKIFVVKCNP SIVFWDW阱，WDWKRGEKl,HSIVFWDWKR,VFWDWKRG 

EML5 c.2414A>G R HHVD EK TGCT 

ffSESTETTGVAFVSFVGMESVLNE[p.R 
p.R493 493H]H FFKDHQAPLTTSEIKLKMNSRV SVLNEI IFFK,MESVLN日 I F,ESVLNEH FFK .. 1-1 FFKDI IQAPL,G 

EMR1 I c.1478G>A I H VGG MESVLN EH F, M ESVLN EH Fl二， NEHFFKDHQA I LUAD 

p.R631 SHVGlllSlVCLVLAIATFLLCRSi[p.R63l SIQNHNTYL,RSIQMHNTY,IQMHNTYLH,QNHNTYLHL,RSI 
EMRl I c.1892G>A I Q Q]QNH NTYLH LH LCVCLLLAKTLFLAGI QNHNTYL,IQNHNTYLI IL,CRSIQNHNTY I UCEC 

GFSSFSEllTIPMETCDDINECATL[p.S7 

El\/lR2 I c.224仁＞T I p.S75L 
SLJLKVSCGK間w…仰自PG I TLLKVSCGK,DINECATLI ,. 
y SCGK,DINEC.l\TLLK.TLLKVSCGKF I CRC 

TPEPTRKPWERTNTMNGSKSPVISR[p. 

p.R514 I 叫jLDSPRKNQIVFDNRSYDSLHRPK VIS RLDS PR, IS RLDSPRK,S KSPVISRL, VISRLDS PRK, GSKS PVI 
ENAH I c.1541G> T I L STP SRL,PVISRLDSPR I LUAD 

PFYRNQQVQRGPRWNFFAWERKQVA 

p.R373 I [p.R373HJHPGN川 QVAIJPGNPV,VAHPGNPVY,KQVAHPGNPV,QVAHPGNP 
ENAM I c.1118G>A I H PNYAGNP VY,FAWERKQVAH I CRC 

QFEQIVAVYHSASKQKAWDHFTKAQ[p 

ENOX I I p.R356 I .R356WjWKNI川仁叫EIRNIHND AQWKNISVW,KAQWKNISV .. HFTKAQWKNl,QWKNISVW 
2 c.1066C>T W ELMGiR CK,KAQWKNISV~1’,AQWKNISVWC I CRC 
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EESVDDK叭汀RTTFEKSVPMSTYLVC[p.

p.F289 I F289C﹞C州QFDSVKRISNSGKPLTIY STYLVCCAV,MSTYLVCCA,CAVI IQFDSV,LVCCAVHQF.YLV 
ENPEP I c.866T>G I c QPE CCAVHQF,MSTYLVCCAV,CAVHQFDSVK I KIHC 

YQDFRIPLSPVHKCSFYKNNTKVSY[p‘G 

p.G738 I 73叩
ENPPl I c.2213G>A I E v TKVSY日，YffLSPPQLN I LUl-\D 

TLGAM D LGV ,SLLRQPVQL, WLGT LWPSL, TLWPSLPSS,STL 
、司VTFCGL,A\iTPTSAEl_.ASSAMAVTH,TLWTFCGLR,LWTFCG

LRW,RSLLRQPVQ,LLRO.PVQLR,AMAVTRSSI月，RSSRGCWP

A,SSRGCWPAP,RGC叭IPAPSR,AGHGAFPPK,HAPWPSGPR

,STIESTPTA, EST PT ASSA,STPT ASSAM, EIWFL GSSA, WPAP 
SRPTA,APSRPTAST,RPTASTPAG,FPPKCCSGi'v司，WPSGPRT

ST,APSPDALSM,WPSLPSSTL .. LPSSTLWTF,GAMDLGVPL .. L 
GVPLPHSL,ARSSCIST!\MCTSHHAPW’,SMGSSSPQW,CGL 
RWGCPW’,TPTSAEIWF,SPQWLGTLW,CPWPPCSSW,AEI 
WFI GSS,GTLGAMDLGV,FLGSSASPPA,SMGSSSPQWL,TI 
WPSI PSST,AMDLGVPLPR,SAMAVTRSSR,STLWTFCGLR, 
QWLGTLWPSL,LWPSI PSSTL,SLPSSTLWTF,RSI LRQPVQL, 

N Fl KYGWVGRWFRPRKGTLGAM DLG[ RTEPARSSCl,RSSCISTAST,SSRGCWPA門，RTSTAVPGSA,S

p.G204fs]VPLPRSLLRQPVQLIHEPARS LLRQPVQLI司，﹝ASSA扎MWTR,HHAP、WPSGPR’STPTASSA扎4

SCISTASTTESTPT ASSA MA \i THSSRGζ A,TS/-\EIWFLGS,SSTLWTFCGL,WTFCGLRWGC,LPRSLLRQ 
WPAPSRPT ASTPAGRGAFPPKCCSGM PV,QPVQLRTEPA,TPTASSAMAV,WPAPSRPTAS,WPSGPR 
CTSH HAPWPSGPRTST AVPGSACQGA TST A, VPGSACQGAV ,SPPAPSPDAL,ASTPAG RGAF, EST PT 
VTPTSAEIWFLGSSASPPAPSPDALSMG ASSAM,LSMGSSSPQW,LGAMDLGVPL .. GMCTSHHAPW,C 

I p.G204 I SSSP肌 QGAVTPTSA,A日WFLGSSA,SSSPQWLGTL.. TPTSAEIWFL .. 
D2 c.611delG fs GCPWPPCSSWRQPQ* WPSLPSSTLW, TESlγr ASSA, LPSSTLWTFC I s·rAD 

HTEHVYRVYVTTFLGFGGNFARQRY[p. 
ENTP p.E327 E327K]KDLVLNETLNKNRLLGQKTGLSP GNFARQRYK, RQRYKDLVL, FARQRYKDL, KDLVLNETL,GGN 
D7 c.979G>I-\ K DNP FARQRYK,RQRYKDLVLN,FARQRYKDLV,YKDLVLNETL I me 
EOME p.G332 LN PTAHYNVFVEVVLADPN HWRFQG[ 
s c.995delG fs p.G332fs]ANG' HWRFQGl-\NG I s·rAD 

YKYCSKLSEVFEQEIDPVMQSLGYC[pιC SLGYCYGRK,YCYGRKLEF_,VMQSLGYCY,QSI GYCYGR,LGY 
p.C116 1164Y]YGRKLEFSPQTLCCYGKQLCTIP CYGRKL,QSLGYCYGRK,GYCYGRKLEF,PVMQSLGYCY,MQ 

EP300 c.3491G>A 4Y RDA SLGYCYGR HNSζ 

FGMHVQEYGSDCPPPNQRRVYISYL[pι YLNSVH FFR,NSVH FFRPK, VYISYLMSV,ISYL NSVHF,SYLMSV 

p.0139 I D1399N]NSVHFFRPKCLRTAVYHEIUG H FF, RVYISYLNS, YISYLNSVI I, RVYISYLNSV.SYLNSVHFFR, YI CESC,HN 
EP300 I c.419SG>A I 9N YLEY SYLNSVH F, ISVLNSVH FF, LNSVH F FRPK SC,LUSC 

SYSAGDSGDAAAQPAFTGIKGKEGS[p‘ 

EP肌 j I p.A削 i A凹的JSLTEGAKEEGGEEVAKAVLEQE
L3 c.2686G> T S ETAA j G叫TGAK,IKGKEGSS圳GSSLTEGA I LUAD 

KVFSYHRYQRVEMNENALVELKKLF[p一

p.0369 I D369N]NAKSEHLH 
EPGS I c.110恥A I N QVE l KLFNAKS悅ELKK圳AK,VEL肌LFN!\ KLFNAKSEH L I CRC 

MALSSLFMEVLMMMNNATIPTAEFL[p 

p.R228 I .R2289叫RTWIGQKM心心 LLGS!RTW呵，TIPTAEFLL,FLLGSIRTW,FLLGSIRTWl,EFLLGSI

EPG5 I c.6866G>T I 9L TAACQ RlW,ATIPTAEFLL,AffLLGS!RT I LUAD 

IYRGEE.l\SRVHVELQFTVRDCKSFP[p.G 

1 c.332G>[ 
I p.G111 I 叫叫A叫CKETFNLLVM叫。

V VGIQ l F附AGPLG,TV航KSF叭KS附GAGPL,FPVG/-\G的C I LUl-\D 

LVSGSVKLNVERCSLGRLTRRGL YL[p.A 
EPHA p.1\184 1841] fFHNPGACVALVSVRVFYQRCPE Y仁fFI INPGA，仁rRRGLYLT,THRGL VL TF, LrFH NPGAζV，仁rRR
1 c.SSOG>A T TLN GlYLTF GBM 

EPHA p.P868f ERPYWDMSGQDVIKAVEDGFRLPPP[p 
10 c.2604deiC s .P868fs]GTVLTFCrD* I RLPPPGTV叫FRLPPPGlV,LPPPG fVLTF,FHLPPPG fVL I s·rAD 

ATMCMPRV,LSVSWSIPR,SVSWSIPRR,GSTRSLTAR .. RSRA 
ECGST,STHS仁rARR, RSLT ARRET,T ARRETPTA,SWSIPRRSR 
,TA TM CAA PR, ETPT ATM CA, IP RRS Rl-\EC,TPTAT MCN\,1-\E 
CGST RSL, RRETPTATM,RETPTA TMC,SLSVSWSIPR,I SVS 

NQTEPPKVRLEGRSTTSLSVSWSIP(p.P WSIPRR,SWS!PRRS恥，的RAECGS咒，VSWSIPRRSR,PTAT

E附 i I p 凹的f j 棚fsj RRS闊的SLTARRETPT盯 MCAAPR,ETPTATMCAA_,TATMCAAPRV,RAECGSTRSL,AR 
2 c.1379de!C s MCAAPRVSP' RETPTATM,RETPTATMCA,AECGSTRSLT I STAD 
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……T…KF[p.T8 I…… 
E附 j I p.T802 I 喇叭叭SYGiVLWE
3 c.2405C>G R YWE SAS,RKFHSASDVW,FHSASDVWSY I HNSζ 

SSASHAWSY,KFSSASHAW,ASHAWSYGl,HAWSYGIVl\/l,Y 

TTGGKI… 
E附 i I p.0952 I 5211﹞側的叫叫附R川 AW針圳的叫
6 c.2854G>C H EMSNO. HAWSYGIVMW I HNSC 

SGRGACTRCGDNVQYAPRQLGLTEP[p. 

p.R392 I 的9211]HIYIS GLTEPHIYl,RO.LGLTEPI一l,LGLTEPHIY,RQLGLTEPI一l l”QLGLT 
EPHB2 I c.11乃G>A I H TDQ EPHIY,HIYISDI LAH,TEPHIYISDI I CRC 

KACQACPRGL YKSSAGNAPCSPCPA[p. 
p.R337 R337H}HSHAPN PAAPVCPCLEGFY RAS 

EPHB6 c.1010G>A H SOPP HSHAPNPAA LUAD 

ALEEVLLD r f GE1 SEIGWLTYPPGG[p.G 
EPHB6 I c.160delG p.GS4fs 54fs]GTR* ︱仁fYPPGGGTR I Sll-\D 

p.P132f i LNRYPH FKTKIEGLDIH FIHVKPP[p‘PB 
EPHXl I c.394delC 2fs] SCPQAIPRSPC* I KPPSCPQAl,HVKPPSCP帥”CP叫IPRS PC I s·rAD 

TIED LEA YIYVFSQPGALSG Pi N HY[p. R2 

EPHX4 I c.845G>/-\ 
p. 肌 I 叫QNI 肌P仇附附L凶山圳圳K約削削H川If附πTIP阿PTLLL

I Q ND CLPL,QNIFSCLPLK,GPINHYQN!F,NI IYQNIFSζL I UCEC 

STTTGSHWK,AVCTRTSl\/lR .. TSl\/lRSFPTR ..ζTRTSM RSF, RTS 
MRSFPT,SM RSFPTRS, LE VQVATGV, VQVATGVSS,l ISTTTG 

FQAMQKQLIEKAEl-\LRLLEVQVA l G[p. SHW,WKO.PTDGAV,GAVCTRTSM,LLEVQVATGV,RTSMR 

p.G201 I 日的別的HSTTT叫WKQPTDGA SFPTR,HSTTTGSHWK,STHSHTGSH,CTRTSMRSFP,S「v1RS

EPPKl I c.6044delG i 時 VCTRTSMRSFPTRST* FPTRST, VQVATGVSST, VCTRTSM RSF I STAD 

HSHRVPVDVAYRRGYFDEEMNRVLA[p 

p.0237 I 的吋PSDD fKGFFDPNTHENI H EEMNRVLAH,HPSDDTKGF,VLAHPSDDTK,HPSDDTKGFF, 

EPPKl I c.7!32G>C I 8H LQ.LLQR DEEMNRVLAH I ACC 

MYPAYAKWVQSHRDLPIKLNQWCNV[ KLNQWCNVL,CNVLRWEFK,NQWCNVl RW,I NQWCNVl R 

EPRS : c.34SlG>T : i~V115 : 6:~~~~：~JLRWEFKHPQPFI RTREFLW 
,WCNVLRWEF,Kl NQWCNVLR,0.WCNVl RWEF,IKl NO.W 

~－i:'.Y.'.~＇－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－一L~立在立＿＿＿＿＿＿＿, 
GI fNALSEEDKEALIAKCNDYRRRL[p.U 

p.U33 I 335月 ISVNIRVRADLRDNYSPGWKFNH I RL!SVNIRV,RRRLISVNl,DYRRRLISV,RRRLISVNIR,RLISVNI 

~！：.笠＿J__ ~：:1:22三三三在一J一~＇.－一一＿＿＿__]_ __ ~~~－~－－－－－一一一一一一一一一一一＿＿＿＿＿＿J＿巨~，！：＇.旦－~~~－♀－~！~：：＇.＇，笠~~－L 且！一＝＝＝＝一一一一一一一一一＿＿J __ !:9＿~！： ＿＿＿＿一－－·
AFGTVYKGIWIPDGENVKIPVAIKV［口.L

p.t.1ss I 7sss]SRENTSPKANKEILDEAYVMAGV 

－~~~－~＿？＿＿ 
ENVKIPVAIKVLRU吐 fSPKANKEIL﹝ p.07 I ILYEAYVMA,YEAYVMAGV,NKEILYEAY,KEILYEAYV,EILYE 

p.D769 I 69YjYEAYVMAGVGSPYVSRLLGICLTST I AYVM,ILYEAYVMAG,ANKEILYEAY,Ell YEAYVMA,KEllYEA 

－－~－~－~~~J __ ~：？－豆豆豆三！：__ J __ ~＿一一＿＿＿＿J __ ~－－－－－一一一一一一一一一一一一＿＿＿＿＿＿＿J __ '. Y!L~. 
c.2310一231 I p.774一 I AIKVLRENTSPKANKEll.DEAYVMA[p.7 I VMA YVMAGV八刊JMAYVMAG,DEAYVMAYV,EAYVMAYV
1insGCATA I 775！的 I 74 775insAYVM]YVMAGVGSPYVSRI I M,I DEAYVl\/lAY,MAYVMAGVG,11. DEAYVMAY;YVMAYV 

旦旦旦1－~－§工§.0I_c.;.＿＿＿＿＿斗：~Y.'.~____ J土豆！－~－白了旦旦旦旦－~！~~~~~s－~~－9-＿＿一－；－－－－－－－－U~.豆豆＿Y.:，~0X_Y.:'.'(.!!:'.'.i'..Y.'.！~~~Ll_?._~：位y＿~｝~~、~Y.:！~~一一一一－－－－－－：＿－－－－－－－L~！－！－~-9.
p.T76_ I AIKVLREN fSPKANKEILDEAYVMA[p.7 I AVCVGSPYV,MAVCVGSPY,EAYVMAVCV,YVMAVCVGS,D 

c.232.6 232 I 776G> I 76 776G>VC]VCVGSPYVSRLI GICl.TS I EAYVMAVC,ILDEAYVMAV,MAVCVGSPYV,VMAVCVGSP 

~－~－'-3.'.3.斗一Zl＇.！三I~I＿＿＿＿一＿J__ Y.'.s; ＿＿＿＿一＿＿＿J_I_Y.旦~－Y.I9:~
LGSO.DU.NW’CMQIAKGMSYLEDVRL[p 
. V8421i IH RDIAARNVLVKSPNHVKITDF RUHR D LA1\,SYLEDVRL I_, LI 1-1 RDLAAR, RUHR Dl.AAR, Yl.EDV 

ERBB2 I c.2524G>,l\ I p.V8421 GLA RUHR, MSYLEDVRLI I CRC 

LESILRRRFTHQSDVWSYGVTVWEL印， YGVTVWEI l,\/TVWELITF,l ITFGAKPY,WEI ITFGAK,TVWE 
p.M91 M916月 ITFGAKPYDGIPAREIPDLLEKGE LITFGA,SYGVTVWELl,EUTFGAKPY,GVT\ WELITF 

ERBB2 c.2748G>A 61 RL GAKP HNSC 

PEGRYTFGASCVTACPYNYLSTDVG[p.S 

p.5310 I 31州 YLSTDVGYC,STDVGYCTLV, YLSTDVGYCT; YNYI STDVGY; L 
ERBB2 I c.929ζ＞A I y KCS STDVGYCTL, VGYCTLVCPL LUAD 

PEGRYTFGASCVTACPYNYLSTDVG[p.S BLCA,BR 

p.5310 I 喇叭 STD VG FCTL, YLSTDVG FC, NYLSTDVG F, STD VG F仁TLV,YLST C1\CES仁，

ERBB2 I c.929C> T I F KCS DVGFCT,YNYLSTDVGF,LSTDVGFCTL,VGFCTLVCPL STAD 

Vl.TGHNADlSFLQWIREVTGYVLVA[p. 

ERBB3 I c.273G>A 
M911j INEFSTLPLPNLRVVRGTQVYDG I YVLV,l\INEF .. VAINEF叫NEFSTLPL,AINEFST叫YVLVAI

I p.M911 I KFA NEF.E\iTGYVLVAI I BLCA 
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WIREVTGYVLV.'\MNEFSTLPLPNLR[p. 

p.V104 I Vl州MVRGTQVYDGKFAIFVMLNY RMVRGTQVY,LPLPNLRMV,LRMVRGTQV,TLPLPNLRMV, CESC,CR 
EHBB3 I c.310G>/-\ I l'v1 NTNSSH NLRMVRGTQ.V,LRMVRGTO.VY C,STAD 

WIREVTGYVLVAMNEFSTLPLPNLR[p. 
p.V104 I V104L]LVRGTQVYDGKFAIFVMLNYNT RLVRGTQVY,LPLPNLRLV .. TLPLPNLRLV,NLRLVRGTQV,LRL 

ERBB3 I c.310G>[ I L NSSH VRGTQVY I 日LC!\
LEPN PHTKYQYGGVCVASCPH N FVV[p. 

P的 1 的Y]YQTSCVRACPPDKMEVDKNGL FVVYQTSCV, \ llYQTSCVR, YQTSCVRAC,ASCPH NFVVY,FV 

EHBB3 I c.889G> T I y KMCEP VYQTSCVR I BLCA 

D LSE KEAS LLD LKEHASSLASSG LK[ p. K6 

p.K692 92R] RDSRLKTLEIALEQKKEECLKMESQ GLKRDSRLK,SLASSGLKR,SSLASSGLK且，SGLKHDSRLK,LKH

ERCl c.20751\>G i司 L DSRLKTL TGζT 

MKLNVDGLLVYFP[p.Y14CJCDYIYPtQ LVYFPCDYl,VYFPCDYIY,LLVYFPCDY,CDYIYPEQF,FPCDYIY 
rncc2 c.41A>G p.Y14C FSYMRELKRTLDAKGHGV PE,LLVYFPCDY!,LVYFPCDYIY,GLLVYFPCDY BLCA 

LDPKIADLVSKELARKAVVVFDEAH[p.N 

ERCC2 I c.7131\>G 
p.N238 I 叫SIDNVCIDSMSVNLTRRTLDRCQ

I s GNL l VVFDEAHSl,EAHSIDNVCI I 日LC!\
RLVEGLREASAARETDAHLANPVLP[p‘ 

p.0312 I D叫J NEVLQEAVPGSI RT A EH FLGFL NPVLPNEVL,LPNEVLQEA,VLPNEVLQEA,LANPVLPNEV,LP 
rncc2 I c.934G>I-\ I N RRLL NEVLQEAV I /-\CC 

SLPDKNEQVLFCRLTDEQHKVYQNF[p. 
W川叫叫叫8剖蚓馴Oα叫11心1

服C6 I c.2338G>A I p.V7801 l Kl NFID咒NFIDSKEVYR,QNFIDSKEVY I CRC 

LVFSQSRQILNI IERLLKN RH FKTL[p.RSO 
EHCC6 I I p.R505 I 地﹞叫V叫

c.1514G>A Q S j KT叫DGTV,LQ!DGTV 間，叫DGTVTHL，圳 I me 
LGDTSILDDLFKSHGNSPTQLPKKV[p.L 

ERCC6 I I 4451] ISGPMEKAKQRPKDFWDILNEQN 
I 2 c.1333C>A p.L4451 DES I KV!SG馴服，V!SGPMEKAK,SPTQLPKKVl,LPKKVISGPM I UCEC 

TQDLGVPVMGVYTWHQDGLRQLPHL[ 
p.T295 I p.T削KLARDT廿iFLAU GLRQLPHLK,KU\RDTUIF,RQLPHLKLA,QLPI ILKLAR,l ILKL 

ERN2 I c.884C>A I K SGPRD ARDTI ,Kl ARDTI HFL,RQl PHLKLAR,I Kl ARDTI HF I lUAD 

LLPERPPYLDKYEKFFREAEETNGG[p.A 

ERRFI I I p叫 1 的TjTQIQPLPADCGISSATEKPDS盯
c.1261G>A T MD j A凹NGGTQI I CRC 

TLPKSPQPSVPEO,SDNELEQAGKSK[p.R 

ESCOl I c.899G>A 
p.R300 I 叫Q的叫EE叫ESDNVEVK

I Q ES KSKQGSILQ,GKSKQGS此，SKQGSILC刃， KSKQGSILO.l I CRC 

LSDSDSNLSGEDSKALSQKKIKKKK[p.T9 RLKKKSIQK，的 KKKKPRL, KKKKPRLKK, KKKP RLKKK, KPRLKK 
ES Fl I c.29Sdell-\ ! p.T99fs I 比﹞ PRLKKKSIQK尸 KS I, LKKKSI QKI, RLKKKSIQKI, Kl KKK KPRLK, KKKKPRLKKK I s·rAD 

c.1285 134 
8delCACCC 
CCACCACC 
CCCACCCA 
GCTTCCCCC pPPPP QSYMDMLNPELGLPRGTIGKPTPPP[p. 
CGCCACCC PPSFPP PPP PPPS FPPPPP PPGTQLPP430de IJ G 
CCGCCCCC ppppp YPAPKPPVG PQAAD IYM QTKN KLRI JVE 
AGGζACCζ GTQLP TEALKKELSSCDGHDGLRRQDSSRKPRA 
AAClGCCC P430de FSKQPSTGDYYRQLGRCPGETLAARPG 

ESPN I C MAH SE IG KPTPPPGY, KPTPPPGYPA I PAAD 

p.R527 EEEQRWKEEEEARLASMPAWIWVDLL[ 
ESPNP I c.1880G>A I Q 口.R627Q﹞QKKLEEE AWRWDLLQK,AWRWDLLQKK,WRWDLLQKKl I GBM 

GQRRRI 1 RH!\ RRRH RHALR, RP RRH DPT A,G PQPG H RVV,Q 

ESP'P i ；；~~~ ＇：地c~ i o H川54fa i V仇：：~凶！~~~~：§由~~~~~~~：：；：
RRRHRHAL,RPQQGAQLA,Al-\AARRGDL,QQGl-\QLl-\AA,GE 
LHRREPV,GQRRRHRHAL,LVQECGADPR,QPGHRVVGEL,E 
PRPQQGAQL,RPQQGAQLAA,LAAAARRGDL;QQGAQI AA 

5至一一一一一一一一一一一一一一一一一一一一一一一＿＿L！.：：~~＿！＿：＇. ________ 

247 



PCT/US2016/033452 WO 2016/187508 

Pi\AD iGKPiPPPSY 

HNSζ 

BRCA 

LUSC 

l c 
WVFDEKN叭IK,IGLKEL~內 VF

r’
w 

nn c 

UCEC 

GPNGHLPAV,MPDPAGPNGH 

LLSIYMEWA,ALLSIYMEW,IYMEWl-\EDL,EWAEDLPLR,ME; 
WAEDLPL,t'\LLSIYMEWA,YMEWAEDLPL,AALLSIYMEW 

SLI FM RLVL, FM RLVLRFL, LI FM RL VLR, I FM RLVLRF, DS LI FM 

RLV, HSG LDS Li F,SG LDS LI FM, G LDSLI FM HL,SLI FM RLVL且， l

~M RLVLHFL,SGLDSLIFM i司， LIFMRLVLRF,HSGLDSU FM 

CD LICLDYDG NI LDACTFALLl-\ALK[ p. L1 

60fs]MYSCLKLL * 
VDTPPRKKKRKHRLWMHCRKIQLK[p. 

K5101苟且DGSSNHVYNYQPCDH PRQPC 

DSSCP 

LAPSC}VAGWGIFIKDPVQKNEFISE[p y 

641F}FCGEllSQDEADRRGK\ YDKYMC 
SFL 

TSPCQNQGKCKDGLGEYTCTCLEGF[P 
U17K]KGKNCELFTRKLCSLDNGDCDQ 

FCHE 

。ESFfKH fVNPNMKEDGILGPllRA[p.Q 
426L]LVRDTLKIVFKNMASRPYSIYPHG 

VT 

LSQTNLSPALGQMPISPDLSHTTLS[p.L 

1332P]PDFSQTNLSPELSQTNLSPALG 
QMPL 

NPKEWLQVDFO.KTMKV fGV r fQGVK[ 

p.S2269Y]YLLTSMYVKEFUSSSQDGH 
Q叭/Tl FF 

SSSH!NIPERASGPEGNLNQIVTEP[p.D7 

SH]HANFPO.FLHEGLSKPVYVINWFMS 

FG 

AREWKG盯PRNKLMRKAYEELFWHH[

p.Hl26 I p.H12.6N]NIKCVRQVHRDNYDALRSVL 

c.376C>A I N I FQIFSQ 

c.466 474d I I l.SRASFDYLHLVVRELEQQLAAVRG[p.G 
FAMl I eiGGGGGT I p.GGG I GG156del]MAI PQPQPQSLPLPPSLPS I Ql.AAVRGMA,LAAVHGMAL,QQLAAVRGM,Ql.AAVRGM 
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KIHP 

STAD 

MMIKIFCCl,RQMMiKIFζ，QMMIKIFCCi,KIFζCIEPEL,RQM 

MIKI FCC 

EMHLPVAPK,APKPLSERL,MEMHLPVAP,MEMRLPVl-\PK 
MRLPVAPKPL 

KMYSCLKLL,ALKMYSC LK,ALLAALKMY, F ALLAALKM,AALK 

MYSCL,LKMYSCLKL,LU\ALKMYSC,1-\LKMYSCLKL,Al-\LKM 

YSCLK,LAALKMYSCL,FALLAALKMY,l.KMYSCLKLL 

WIVDPNGI A,KESKIFWIV,IFWIVDPNGL 

QSYMDMLNPELGLPW’G flGKPIPPP[p. 
296 317PPPPSFPPPPPPPGTQLPPPPP 

>P]SYPSPKPPVGPQAADIYMQTKNKLR 

HVETEALKKEPSSCDGHDGLRRQDSSR 
KPRAFSKQPSTGDYYHQLGRCPGETLV 

ARPGMAHRE 

VNALVSH LLVVEPEKL YAMPDPAGP[p. 
D219NJNGHLPAVATLCDLFDREIVVTIS 

WAK 

LQVNSLIQTQKSAELAAAL凶IYME[p.H

816\JV]WAEDLPLRKGTKHLSPYATLTV 
GDSS 

QILPYADLTLEQRFQLDHSGLDSLl[p.SS 

74F] FM RLVLRFLQVEERELGSPYTGPEt'\ 
L 

LYK盯DLRANCEPQTYGIGLKELWV[p.I

281FJ FDEKNWKPGRVDHTVGWPLDR 

HTYGG 

YVYQLLSDSRYENFIRWEDKESKIF[p R3 

69W]WIVDPNGLAHLWGNHKNR1 NM 
TYE KM 

QH NζGTPLPVSSEKDMIRQMMIKIF[p. 
R588CJζCl EPELNN LIALGDKI DSFNSL Y 

Ml 

MAMEMRLPVA[p.H11PJPKPLSERLGR 
DfKKHLVVPGD111TD 

p.296 
317PPP 
PSFPPP 

PPP PG 
TQLPPP 

PP>P 

吋
－
A
T
C
G
G
E
A
C

1

(

TGCGACC 

9

文
C

以
C
A
A
C
A

一
〔

G
C
C
C
C
C
C

8TAACCCCCC gdCCCCE

--LC 

O
A
M
C
C
A
C
A
G

、L

EerLAFAPPLFLTMFL 

ESP NP 

p.D219 

N 

p.R816 
w 

c.655G>I-\ 

c.2446C>T 

ESRRA 

ESYTl 

p.S574 
F c.1721C>T ESYT3 

p.1281F c.841A>T ETFDH 

p.R369 

w 

p.R588 

c 

c.1105C>T 

c.1762C>T 

ETV6 

EXOC 

1 

EXOSζ 

2 p.R11P 

p.L160f 

s 

c.32G>C 

c.480delA 

EXOSC 

8 

TGCT RDGSSN HVY, l.KRDGSSN H,KHDGSSNHVY 

p.K510 

R c.152.9A>G EZH2 

DLBCL 

UCEC 

FISEFCGEl,QKN ff!SEF,SEFζGEllS’ FISEFCGEll,VO.KN EFIS 

EF 

KGKNζELFT, F KG KN CE LF, YTCTCLEG FK,CTCLEG FKG K,G FK 

GKNCELF,KGKNCELFTR 

ILGPllRAL,ALVRDT L划，LVRDTLKIV,RALVRDTU丸IRALVRD
TL,ILGPllRALV,ALVRDTLKIV,111司ALVRDTL,RALVRDTLKl,LV

RDTLKIVF 

p.Y641 

F 

p.E117 

K 

c.1922A>T 

c.349G>A 

EZH2 

1 ( 1 rp. 

p.Q426 
C UH 

c.l277A>T FS 

cu Tl.SPDFSQT,SPDFSQTN 1.,SHTTLSPDF,LSHTll SPDF 

YLLTSMYVK,KYLLTSMYV,GVKYLLTSM,GVTTQGVKY,VKY 

LLTSMY,TTO.GVKYLL,KYLLTSMYVI也GVKYI LTSMY,QGVKY 
LLTSM,VKYI LTSMYV 

p.U33 
2P c.3995T>C F5 

CRC 
p.S226 
gy c.6806C>A F8 

TGCT 

HAN FPO.FL H, EPHAN FPO.F, IVTEPHA NF, EP HAN FPO.FL, QI 

VTEPHAMF,TEPHANFPQF p.0751-1 c.223G>C 

FAMl 

04B 

KIRC 

ELFWRHNIK,NIKCVRO.VH,EELFWRHNl,F叭IHHNIKCVR,H

NI KCVRQVR,NI KCVRQVRR, YEELFWRH NI 
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KlNRMKVPL,PLMKI ITRV,RMKVPLMKL,ISKKKHYNR,SKK 

KHYNRK,KHYNRKISl,HYNRKISIK,YNRKISIKK,KISIKKLNR.SI 

KKLNHM i七 LN RMKVPLM,!S! KKLN HM,M KVPLMKLl,KLNH 
MKVPLM,HMKVPLMKU,ISIKKLNRMK,ISKKKHYNRK,KHY 

KIYGKQSMVDEVSGKVLHvlDISKKK[p‘ I NHKISIK,HYNRKIS!KK,KISIKKLNRM,SIKKLNRMKV,LNRM 

FAMl I I p.S269f I S269fsjHYNRKISIKKLNRMKVPLMKLIT I KVPLMK,KVPLMKl. ITR,DISKKKHYNR,KKHYNRKISl,KKlNR 

！＿~＿'-3. ____ _J __ ＇.：~~QZ！！＿~！主一＿＿＿u.一－－－－－－－－－－上！＇..＇.Y.'.:＿＿＿＿一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿］＿＿：~！！＇：：：！＿~~＇在~~'.Y.1－~－~！I！.：~Y.'.＿＿＿＿＿一一一一一一一一一一一一一一一一＿＿＿＿＿J __ ~豆豆E
FAM1 I I p.L441f I IKO.LQKGVQQKRPSEAQSV!LHRYF[p.L 

＿｝＿~~－－－－－－－L~:!c－~＿？＿？＿~~~I ___ ＿［＿＿~－－－－－－－－－－－－」－－~~），f~）且也一一一一一一一一一一－－－-L~Y.'.L~!3£~~~－~~－－－－－－－－－－－－－一一一一一一一一一一一一一一一－－－1~I~!2________ _ 
DSEPHQEVPMYTGSEPRQEVPMYTG[p 

FAMl I I pP467 I .P467HJHESRQEVPMYTGPESRQEVLI I HESRQEVPM,VP「vlYTGHES,RQEVPMYTGH,HESRQEVPM

_I.9_!_3_ _____ J __ ＇.：：｝＿~Q2~三：~___ _l __ ~ ___________ __j一＝－ g_r:＿~ ______________________________________________________ L_'. ____________________________________________________________________________________________ J __ ~立主E
LSSQP!G fKPSSSSQRGSLRKVATG[p.R3 

FAM1 I I p.R382 I 82HJHSAKDKETASAIKSSESPRDSVVRK 

－－~~~ _____ __]_ __ _ 
FAMl I I I !PFPETFDGDTDRl.PEFIVα﹝SSYM ﹝p.F5 I VQrSSYMLV,MLVDEN fFS,YMLVDENTF,FIVO.fSSYMI•, l v 

·－－三？＿S:.____ J __ ＇.：：｝＿~§S:.三在一＿＿J __ ［＇.：~~~~， __ J＿三立.~＿yg＿？！恆~~且E主~－巨3立~－~－江E立~~~
KGIDQEGK~、~VLLSLKl. f PSEPCDPL{p.S 

FAM1 I I p.S64S I 645Rl RS fLREPl.DIRSSLKDSHTEEQEEL 

－－~~~－－－－＿＿＿］一－－~－－ 2主﹔~~一＿J___ ~－－－－－－－－－－－--1－－~－－－－－一一一一一一一一一一一一一一一一一＿＿＿＿＿J土~~I~－~~~~＂~~S:－~~~－~~I~－－－－一一一一一一一一一一一一一一一一一一一一一一一一＿＿J＿~I~!2 ___ _ 
DQEGKMVU.SLKLTPSEPCDPLSST[p.L 

FAMl I I p.L648 I 648M]MREPLDIRSSLKDSH fEEO.EELS 

＿｝＿~＿!_3_ ____ J一＿＇.：：｝＿~~~~竺三告一＿J一＝也一一一一＿J__ 
GHCLPDGRTENTPGVETKGLNLKIP［口.R

~·~~1 I c.2651 I ~－ R884 I ：﹔﹔f﹞肌l叫
GYCKPTSSEGSFYI fSENCMQHAH K[ p. 

FAMl I I pW24 I W240C]CHRDI Cl LLLHAYRGI RI HFLVI 
35B I c.720G>C I OC I MRD I MQHAHKCHR,CMQHAHKCHR 

L VI MRDIPELPHTELEAl.A VEE f LS[p.Q2 

FAM1 I I p.Q285 I 85HJHI CSEI QMLNNPEKIAEQ!SKDLA I TlSHl.CSEL,HI cs日QMI ,SHI. CSEI. QM,ETLSHLCSEL,LAVE 

~~~ _______ ! ＿＿豆＿？＿？＿~三I一＿＿＿＿＿_I __ _ 

FAM1 

S!A c.351delC 

FAMl 

LEl-\DVNVEGLG「f ANETGVPIMAHPP[p. 

p.P117f I Pl17fs]LSTVTTHWSSGWTL叫Al.PKR
ASN叭汀S RTSRQWAPPWTSCGS * 
KEHQQQQRQQQQQQQQQRQHQQQ 
QQ[p.Q9SR]RRRQQEPSWPALLASMG 

!r、v'IAHPPI五 f,MAHPPLSTV,1λrnι：WALPK,TSR fSHQWA,RT 

SRQWAPP, Tl CWALP阱，SNWTSRTSR,VPIMAHPPI ,THW 

SSGWTL,SGWTLCWAL.TSRQWAPPW,RQWAPPWTS,WS 
SGWTLC\1句，， IMAHPPLSTV,GWTLCWALPK,WTLCWALPKR,

ASNWTSRTSR,HWSSGWTLCW,RTSRQWAPPW,TTHWSS 

GWTLλ的SGWTLCWA,MAHPPLSTVT,SSGWfl.CWAL,W

Al.PKRASNW,RQWAPPWTSC,PPLSTVTTHW 

LUAD 

STAD 

SSA I c.284A>G I p.Q95R I ESSPAAQAH I RQRQQQQQR,RRRQQEPSW,RQRQQQQQRR I TGCT 

I I I VCGGVPEPTGLDAACTKLQSLQRLF[p.E I 
FAM1 I I p.E1S8 I 158K]KPT f PAPPLRPPDSLSRAPAEFPS I RLFKPT f PA,LQSl.QRLFK,Kr·r fPAPPL,LQRLFKPTT,KLQSL 

笠~－－－－－＿＿］＿－－~＇
NDRPI司QPAPGDGSKE﹔RM〔：GEELEDT﹛p

FAMl I I p.K165 I .K165N]NDDPECGVEEEDAGLAGQPP 

__ §§_!_3_ ____ J __ '.:::1:豆豆三I____ J __ ~－－－一－－－－－－－－L~：＜：~
DALQPGS fRVAKG~九 SQGVGEVlSTS﹝p

FAM1 I I I .E56K]KYCSCVSSSRKLIHSGIQRIHRDS I STSKYCSCV,GEVTSTSKY,SKYCSCVSS,GVGEVTSTSK,VGEV 

旦旦＿＿＿＿＿＿L~：LE_i_E_i＿§三0______ ＿［＿＿的笠J＿~g一一一一一一一一一一＿＿＿＿＿＿＿＿＿J __ I~I~~~，I~I~~~S:~~－主
S~SPQKKEPSKAE.﹝EERVSMVKTRD ﹛p. 

FAMl I I p.0459 I D459N]NFKIYNEDVSFLSVNQNNYSRN I MVKTRDNFK,KTRDNFKIY,SMVKTRDNF,SMVKTRDNFK, 

__ 7-＿~＿!_3_一＿＿＿＿ 1 __ ＇.：：｝＿~z~主主＿＿ I 一些一一＿＿＿＿＿＿J＿豆豆豆一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿＿也~－~－~~!2！~~~！L~：＇.°：~~－怔~！~＿i:'.,Y.'.~！~＇.Y.'.!':I＿~－~~~：.坐了巨型~~＇.~－L~!3－~
0.VFDAFTPRL.0.DSN KKVNQWALESF[ p I FTKM IPLLR,SFlKMI PLL,ESFTKM IPL, WALES FT KM, NQWA 

FAM1 I I p.A83l I .A831T]TKMIPLLRESLHPMLLSlllTVAD I LESFTK,SFTKM!PI l.R，自FTKMIPLL .. WALESFTKMl,l.ESFTK 
79A I c.2491G>A I T I NL I M!PL I BRCA 

KAALDKSAPCRRSVDHRKYLQKQLK[p. 

FAMl I I p.Rl.09 I R109HJHFSQKYSRI PRGl.PGRAAEPYL I KQLKHFSQK,Yl.QKQl.KHF,KHFSQKYSR,Ql.KHFSQKY,KYL 

~－~：~－－－－一L＇.：：~~§豆三且一＿＿J __ ~！＿ _________ ___j一＝－ 5三？－＝＝＝＝一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿L_g_~－9_~！＜：！＿~~＇乙：S9o.~：~~~f豆豆~~，]3－~_y－~＿9!':9~~~j＇－~~！£~豆豆）＇.~!3－~_______ __l __ ~!3－~ 
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RALGRQQASSQCPGDSKDHllATEE﹝PιR 

p.R784 784吭，﹞WGGPGQAGSPPGMGQGSGE

848 c.2350C>T w GζGLWE EEWGGPGQA,EEWGGPGQAG,TEEWGGPGOJ-\ I /-\CC 

c.4667 470 
2delTCCCT 
CCGCAGGC p.!PPQ LIPPO.AQELGIPLTPQQVQALGIPL[p.IP 
TCAGGAAT AQELEI PQAQELEI PL 1556d e!] TP0.QA0,ALG IP 

FAM1 TGGAGATC Pl.1556 LTP0.QA0.ELGIPLTPQ0...AQELGIPI TPQ 

86A CCTCTCA del 

~；~：：；~~~~~~－~~i~﹝tCSl i ~：~~ll ：~l，：：：~：~IL：：.~~：YILCEl,llVYI LCELL,YLI CEI !.SSS i ；~；，~~R FAMl 
8B2 c.152.G>A p.C51Y 

FA Ml c.1284 128 p.0428 NYRRHCACDDCSLSH I LTCGIM DPP[ p. D 
93A SinsC fs 428fs]RH* I LTCGIMDPPR I S'fAD 

SLMTSTFTS,V句ILL仁I ILL,ILLRGAHPV,VMMKMLHllC,MLH 
Hζ0.PNL,GIMDPPSLM’ FTSSHFKWl,LLTILLRGA,LQARGPA 

PA,ALPSQFSST,TVARHQLFV,STFTSSHFK,HQLFVVMMK, 
MTSTFTSSH,GSSSQTVAR,TFTSSHFKW,SHFKWILLI ,KWIL 
LLTI L,QTVARI IQLF,l ICO.PN LLIF,CQPN LLIFI, SSH FKWI LL, V 
ARHQLFVV,LTILLRGAR,QARGP!WAL,TSTFTSSI IF,LMTST 
FTSS,FKW’! LLL Tl,RG/-\RPVCI I L,SQFSSTPGS,SQrVARHO.L, 
ARHO.LFVVM,RHO.I FVVMM,QLFVVMMKM,MKMI HHC 
0.P,KMI HHCQPN,TPGSSSO.TV,PPSLMTSTF,I LLTIU RGA, 
TVARHQLFVV,KMI HHCQPNL,MI. HHCQPNLL,SLMTSTFT 
SS,HLQARGPAPA,LQARGPAPAL,QLFVVMMKl\ilL,TSTFTS 
計I FK .. TFTSSH FKWl,11 FKWI LLLTl .. KWILLLTI LL,SQTVARHQ 
LF,SSHFKWILLL,GARPVCHLOJ-\,VAHllOUVVl\il,RHQLFVV 

NYRRRCACDDCSLSHILTCGIMDPP[p. 。 MMK,MTSTFTSSHF,WILUTll LR,LLTIU RGAR,FTSSHFKW 
428fs]SLM rs fFfSSHFKWILLLTIU.RGA !L,STPGSSSQlV,Cl.TVARHQLFV,GPAPALPSQF,I MTSTFTS 
RPVCHLQL\RGPAPALPSQFSSTPGSSSQ SH,HQLFVVl\ilMKM.CGIMDPPSLl\il,STFTSSHFKW,FKWIL 

p.0428 TVARIJQLFVVMMKl\ilLHIJCQPNLLIFI LLTIL,SQFSSTPGSS,ARHQLFVVMM,llilKMLHHCQPN,l IHC 
93A c.1284delC fs H 本 OPNLLI F,LPSQFSSTPG I s·rAD 

c.404 42ld 
elAGGAGG p.EEEE I EEEEYLG KE GYLEEE EYLG KE EHL[p‘EEE 

YL135d EY心心的LEKEDY I 
948 CTGG el KAYLEEEEYLGKKSYLEEEKALE HLGKEGYL I KIHC 

EYLG KEGYLE EEEYLG KEE H LEE EE[p.Yl 
FAl\ill p.Y139 391一I] H LGKEGYLEKEDY! EEVDYLGKKA Y EEi 1LGKEGY,H LGKEGYLEK, EEEH LGKEGY, EEH LEEEEI IL, EE 
94B c.415T>C H HI GKEGYL 

G IS LIS FG I, LISFG I FYM, ISFG I FYMV, SUS FG I FY, ISLI SFG I F . .SF 

I p.L112 I 心KIFO.EYGT心廿HGISLIS[p.L1: GI FYIVlVV, HI GISLISF, ISLISFG I FY,S LISFGI FYM, LIS FG I FYM 
108 c.336G> T F 2F]FGIFYMVVSSGVDMPAILLKLGFKES V,ISFGIFYMVV,I HIGISI ISF,GISLISFGIF 

RYPSFPLRL.S FPLRL VP L,STRYPSFP L, RH P PGSTRY, 11/l GYSP 
AGG且，YPSFPLRLV,SPAGGHI I PP, RLVPLSLIG, FPLRLVP凶，S

GPSQPPVRQGALO.GGLLMGYSPAGG[ I TRYPSFPLR,RYPSFPLRLV,GGRHPPGSTR,LMGYSPAGGR,S 
FAM2 I I I p.A42fs]RHPPGSTRYPSFPLRLVPLSUG I PAGGRHPPG,FPI RI VPLSI ,MGYSPAGGRH,GRHPPGSTRY 

__ ｝＿~~－－－－－J __ ~：！：3：~＿9＿~lg ___ j一J?:
RGLGAAEMPGO.GPGSD\丹J﹝Ef司SSSAE[ 

FAM2 I I I p.P36S]SPAVAGTEGGGGGSAGYSCYQ 

TGCT 

I lUAD 

？，＿~－~－－－－－-L~：｝＿2§S:.三~－－－－－J__ ［＇.主~－~－~－－－1：~~~－~~－－－－一一一一一一一一一一一一一一－－－－－－上豆豆豆豆~~~~＇主~~~主主任王~~~？~在~~£.0.~______________________________ J __ ~！~！：＇. 
DMDDIFSSGIQAKf fKPKSRSAOAA[p. I ASEPRFEHK，闊的AO.AAS,SAO.AASEPR,AQAASEPRF,SEP

FAM2 I I p.P123 I Pl231S]SEPRFEHKVSMIFDDPlNAFGG I RFEHKV,RSAQAASEPR,AASEPRFEHK,KSRSAQAASE,SAQ 

L巨一＿＿＿＿＿J __ ~ 
FAM2 I c.2070一207 I p.P690f I PGGRGPO.GALQSPSAQKRGLSPSPS[p. I VOEAfSLWK,EATSLWK阱，SPSPSC0.0.V,0.0.VO.EATSL,0.V

__ I£ ________ J_J，~！：！立一一＿＿＿J __ ~－－－－－－－－－－－－－1:?_?.:.3.2!.5-﹞5旦旦旦旦巳l？＿~：＇.~~£！~－~~－－－－－－－－－－－－－－Lg主任三~~~＇·豆豆豆YS＼~.0..I？＿~！豆豆Y旦旦旦~~，g~~I~－~世＇.~~！＿J__ ~！~－~－－－－ - - -
SPGGRGPQGALO.SPSAO.KRGLSPSP[p. 

FAM2 I c.2071_207 I p.S691 I S691de !] PASKSKKRPLFGSPSPAEK f PH I I KIRC,PR 
2F I 3delTCT I de! I PGPGI R I LSPSPPASK,RGLSPSPPA,GI SPSPPASK I AD 

FAM3 M EA YEQVQ[p. K9R] RGPLKLKGVAELG 
2A c.26A>G p.K9R I VTKRKKKKKDKDK VQRGPI Kl K, YEQVQRGPI ,QVQRGPLKLK,EQVQRGPLKL I TGCT 
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LQTKYLGRQWRKSNMKTMSAIYQKV[ 
FAM4 p.R74日 p.R740C]CHRMNDDWAYGNDIDARP AIYQKVCH R, IYQKVCH RM,AIYQKVCH RM,CI I RMN DDWA 
0日 c.2218C>T c WDFQAEEC Y,SAIYQKVCHH I ST/-\D 

FAM4 c.1247 124 p.H416 RPPGTDGVVPATVNYYVTPVQPLLA[p. LLARA YPTW, U\RA YPTWL, RA YPTWLPC, VQPLu\RA Y,LLA 
6B 8AC>GT R H416Rj RAYPTWLPCN* RAYPTWL, PVQPLU\RAY I TGCT 

GSSLRSEPSETGVSRLRLAPPKTRR[p.G3 
FAM4 p.G372 72W]WSSLHAEPSKTGVSHLSPEPPKTE KTRRWSSLH .. WSSUIMPSK,KTRRWSSLHA,PPKTRRWSSL, 
7A c.1114G>T w vs RLAPPKTRRW LUSC 

EDKFFSQEKYWGRKFHTPSNSYTAQ[p. NSYTAQLVK，可寸AQLVKMK;S'YTAQLVKM,YTAQLVKMKY,S

FAM4 I I p.R690 I R州州KYGAWYLK叫做 NSYTAQLVK .. LVKMKYGAWY,TPSNSYTAQL,NSYTAQLVK 
71-\ c.2069G>T L DEPLI M,QLVKMKYGA仇t I LUl-\D 

QRGRiRYGPWYFEPKLGKKLRSDEP(p.L 

間4 I I p.叩 I 5叫IDPKPVLEKPDEPDILDGL叫 KLR SD EPFI, KKLRSDE PF, EPFI DP KPV, RSD EPFI D PK, FI DP KP 
7日 c.1701G>T F F VLEK, EPFI D PKPVL, G KKLRS DEP F, KKLRSD EPFI I LUAD 

GKDMPPDLLLQVLKQLDPERKLEDA[p. 

7B c.489G>[ 

I p.W16 I W163CJCARCEAREKTTEVPTESGKYPC 
3C GESC j CARC側EK,DACARC側，LEDAC/-\RCEA I LUl-\D 

VSPLRQLPPEAGVSHLCPEPPKTRV(p一P

FAM4 p.P388 38851 SPLRPETPKN GVSPLFP EPP KTRIS KTRVSPLRP,RVSPLRPET,PPKTRVSPL,KTRVSPLRPE,EPPKT 
7C c.1162C>T s N RVS PL KIHC 

ISSGNSFPPQQAGSPLKRPFSMAA[p‘ i 

:AM4 I ; 
8Bl c.14951\>G p.!499V 

叫圳的心AAAl-\Ai\Ai\AAP /-\ i 心心，圳的Vi\A/\, RPFSAAl-IAV,FS心VAAI-\
PALA!\ AAl-\AVAAl-\A,RPFSAAAAVA I TGζT 
RPFSAAM\IAAA1\AAAAAAAAAAA1\(p一

FAM4 I I p.A516 尸516P﹞叫
8日1 C山倒＞C p ALAAA I Al-IA附A肌APAPAPI－＼凶A I lGCl 

SDATVEKDESHAGKVVLRSWYEKN K[p. 
FAMS p.H317 H317R}RIFP/-\SIWVEPYDPEKKWDKYl I KNKRIFPAS,KRIFPASRW,S仇1YEKNKR汗，KNKRIFPASf司， YEK

OA c.9'.101\>G R R* NKRIFPA,NKRIFPASR‘w I CLl. 

FAMS LGMQSIPIATACTIYPKFFCE ! ILD[p.A/0 I LDTF DPYL, Tl LDTFD PY, D ! FDPYLIA, ETI LDT FD PY, ! I LDTrn 
8日P c.208G>I-\ p.A70T I ] l FDPYLIAMSSIYLAGKVEEQPLWAH PYL,!LDTFDPYLl,FFζET!LDTF,DTF DPYLIA扎4 I BHCA 

AG LKVLFKKTH RI LRRLF N LCKR CH [p. R4 

FAMS I I p.R402 I 位仁﹞CQPRFRLPKERSLSYWWNRIQSLL CQPRFRLPK,RCHCQPRFR,KRCHCQPRF,RCHCQPRFRL,HC 
B c.1204C> T C Yζ QPRFHLPK,CKRζt ICQPHF I CRC 

WLTRIQSFLYCNENGLLGSFSEETH[p.S 
FAM5 p.S425 425W]Wι：TCPN DQVVCf AFLPCTVGD 
c c.1274C>G w AS/-\CL GSFSEETHW TGCT 

QVVCTAFLPCTVGDASACLTCAPDN[p. 
FAMS p.R457 R457G}G rHCGTCN fGYMLSQGLCKPE 
c c.1369C>G G VAEST GTRCGTCNT,GTRCGTCNTG,L TCAPDNGTR I LUl-\D 

FAM7 MQPPVPGPLGLLDPAtG L[p.519Lj LRR LLDPAEG LL, LLRRKKTSL, G LLDPAEG LL,G LLRRKKTS L, LLRR 
0日 c.56C>[ p.S19L KKTSLWFVGSLLLVSVLl\J TVGL KKTSLW,LRRKKTSLW’F I ST/-\D 

G F RL TPEPVPTCSSYP LPLQPCS RF[ p. P2 LQPCSRF ! V,FTVAPSSAL,TVAPSSALA,CSRF ! VAPS,RF ! VA 

I ！~ P277 I ~ 巾VAPSSALASSEDLQPPSPSSSGSG PSS.l\, QPCS RFTW\, FTVAPSSAU\,CSRFTVAPSS, LQPCS RFT 
OB c.829C>A VA,SRFTVAPSS!\ HFTV i\PSSAL I LUl-\D 

PSAEVWN EN KER RE KKD RH PSRKSS[p. 

FAM? I I p.叫 i H叫叫做叫RRR心心
1日 c.1333C>G D SSH RSA PSRKSSDHRK 

VDIVAKMVEKQNIEAKVEKAQGGQE[p EKAQGGQtM.AQGGQEMEM,QEMEMISGT,EMEMISGT 
FAM7 p.L583 .L583M]MEMISGTMTSEKTEMIVFETK M,MEMISGTMT,QEMEMISGT！洞，VEKAQGGQE！划， Kl-\QG

1B c.1747C>A M SI* GQEMEM,MEMISGTMTS I LUl-\D 

FAM7 MSDCCSAPGISWEAGVGRPAVP[p.G2 

3A c.68G>T p.G23V 3V]VLELQIHRGAMSEErVSESQFSLKl A I RPl-\VPVLEL,VGRPAVPVL I CESζ 
FLTLVFALGFFFLLLPYLSYFHCDD[p.P54 
Ll LPSPSPGKRKCPVGRRRRPRGRMKN 

51-\6 c.161C> T H I LSYFHCDDL,YLSYFHCDDL I LUl-\D 

ASSRWQETARTSCAFNSSVQQDPLS[p. 

5A6 c.910ζ＞A 

I p.R304 I R304S]SI I附CQMEAGS心SDGQ
s WVG I VQQDPLSSH,SSI IPPETCQM I LUAD 
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NSQGISSGDMGTSQVVHVHLEDSGl[p. 

FAM7 I I p.R126 I R1265SJSVAQKQEPRVPTCVLQKCQ盯 HLEDSGiSV,SVAQKQEPR,LEDSGISVA,HLEDSGISVA .. SVA 
5口1 c.3793C>i\ SS NFPPA QKQEPRV I LUAD 

PPQPVSP LDSKFPI DHSLPQQLPSP[ p. L2 

505 c.665T>C 
I p.L222 I 22Pj p叫llQRAEPSLQPE仙LNTV

P F j P0.0.LPSPPF,LPSPPFPPH,LPQQLPSP眠QQLPS附pp I rnζA 
TWAVPVSESNVAKLTNIYRDQSFTT[p. 

I p.W19 I w叫LLVATNTSTNDMllLQTLH LLV t'\TNTST, YRDQSFTTL, RDQSFTTLL,QSFTTLLV A,IYRDQ 

8t'\ c.575G>T 2L MO.LSI SFTfL, YHDQSFTTLL, DQSF「ILLVA I KIHC 

DESNFNHFLNMTEKQGCSVQRLRNl[p. 

FAM8 I I p.R206 I 削Q]QVRfVKGQDYLSKT州州 VQHLHN 10.V,RLRN IQVRT, RNIQVHTVK,RLRN IQVHTV, VO. 
3B c.617G>t'\ 0. MEQKF RLRNIQVI司，QVRlVKGO.DY I uζEC 

SGGSVTLSESTAllSYGTTGLVTWD[p.t'\ 

6t'\ c.421G>I-\ 
I p心！叫I的LAEWAIENP/WF fNR附L j 川叫Y,G川

T GS LVTWDll-\LY,LVfWDTALYL,DfALYLAEWt'\,Tl-\LYLAEW/-\1 I lGCl 

MTRNYFPTK, NYFPTKST仇人YFPTKST叭iR,NLVMTRNYF,W
NLVMTRNY, VMTRNYFPTK, YFPTKSTWRW, MTI司NYFPTKS

6C2P c.359G>A 
I p.C120 I 叫5附心SDGKWN川R吋 I ,KW川rR川F附川

Y .C120Y]YFPTKSfWRWQC* RNYF,RNYFPTKSTW I TGCT 

KV0.FERKHSKIHS!RSLASQPTELN[p.S3 

p.S383 I 圳
FARP1 I c.1148C>T I L QS QPTELN LEV,SO.PTELN LEV, LASQPTEI NL,0.PTELN LEVI I UCEC 

KHFLIKLHPDANSAYQDl LEFLM/-\S[p.R FL MAS LDFC, TLEFLMASL, LMAS LDFCK, EF LMAS LD F ,AS LD 

p.R299 I 2.99l﹞ LDFCKSFWKICVEH叫RlHEP FCKSF,FlMASI DFCK,SLDFCKSFWK’。TlHl MASL,MASLD 
FARP1 I c.896G> T FCKSF,LEFLMASLDF .. ASLDFCKSFW,LDFCKSFWKI I l.UAD 

ii\GVMTLSO.VKGFVRKNGVNEAKID[p. 

FAS I c.78JG>A 
p.E2.61 I E261仰N州州QKVQLLRNW

I K HQLHG l GVN凹的DK I CESC 

VLSI! LESV,IGYKYASSK,KYASSKSYL,SYlSll I ES,CFPRVIGYK 
,ASSKSYLS 1,SSKSYLSI l, YKY ASSKSY,SVS IST H QI , TCFPRVI G 

Y,FPRVIGYKY .• KKNTCFPRV,SKSYI Sll.L,LESVSISTH,ll l.ESVS 

IST,VIGYKYASSK .. TCFPRVIGYK,CFPRVIGYKY,SYLSILLESV, 
SS KSYLSI LL, NTCFP RVIGY, GYKY.l\SS KSY, ES VS IS TH 0.L, F PR 

MKK[p.K3fs﹞ NTζFPRVIGYKY/-\SSKSYL VIGYKYA,YASSKSYLSl,MKKNTCFPIW,KKNTCFPIWl,YKYA 

。1 c.9 10insA p.K3fs SILLESVSIS fHQL* SSKSYL,ASSKSYLSIL,lSll LESVSI I S1AD 

RF CS NSKH LLG KE.l\I KQRH LO.LLGY[ p.Q HLQLLGYEV,LQLLGYtVV,LLGYtVVQl.GYEVVQIPY,YEVV 

的K I I p.Q62S I 叫EVVQI叫心SHRELVEYLQ QI PYH, H LQLLGYEVV, QLLGYEVVQI, LGYEVVQI PY, EVVQI P 

。3 c.1873C>G E RK YHEl,RHI QLLGYEV 1 日 I CA 

TKVVDLDPCLSKKPLEEKPSQPYSA[p.R 

P的︱叫 SALESLSEV,KPSQPYSAL,QPYSALESL, YSALESl五EV,SQPYS

FATl I c.13076G>T I 9L HWD ALESI ,LESLSEVQSl I lUAD 

Pf AIPLEIFIVTMEDDFPGGVIGKl[p. H3 

p.H357 574N]NATDQDMYDVLTFALKSEQKSL 的Nl-\TDQDM,KINATDQDMY,Ni\TDQDMYDV,GKINATDQ

FAT3 c.10720C>A 4N FKVN DM l.UAD 

GLRPVVVPNIQAGHSYVGKEELIGl[p.1-\ ELIGITVVL,ITVVLFV悴，TVV LFV I Fl, KEE LIG ll V, LI GI l VVLF, E 

C間必 i p叫 14叫TVVLFVIFI州 FIVFRKKVFRKN ELIGITVV,LIGITVVLFV,IGITVVI FVl,ITVVLFVIFl,TVVLFVIFI 
FAT3 I A 9T y L,El.IGITVVI F,KEELIGiTVV,GITVVLFVIF,EEUGITVVL I UCEC 

VVQVLDENDNKPQFPEKVYQIKLPE﹝戶也

p.R126 I R126州州陷阱叫AF附G
Fi\f3 I c.3797G>A I 6H PNAEI KVYQIKI PEH,QiKLPEHDRK I l.UAD 

TDVNDNPPVFTOJ-\VFETILLLPfYV[p.G ILLLPTYVV,LLLP fYVVV,YVVVEVLKV,LP fYVVVEV,TILLLP f 

p.G189 I 1899V﹞VVEV叫rDPDSEVPPELTYS YVV, I l.LLPTYVVV, LLPTYVVVEV, P f ~ VVVEVLK,TYVVVEVL 

FAT3 I c.5696G>T I 9V LME KV, LPTYVVVEVL I I UAD 

G RS GAP AEREAEP RVKES HSPAKEE[ p.A 

FBRSl p.A836 836V]VAKMPAHASPPHSKMPGDVKV EVAKMPAHA,KEEVAKMPA,HSPAKEEVAK,SPAKEEVAKM, 

c.2507仁＞T v KEER EEVAKMPARA ACC 

RIQQllYCHKLTllLTKWHN f ARHK[p.S1 

__ ；：~－~－~__j __ ~：~2§I：了全J __ ~－~~－~~－－J－~~－：：＿~＿：：：~~－~－~：－~－~：~~－~史已？！！：__ L~~~；~：~~~~~：：：~：：.竺~－：~~－土：：＿：：：：＿~~~－：：~：：：：__ L 
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RDKGRAAQVCT AWRDAA YH KSVWRG 
[p.V48GjGEAKLf 

4 c.143T>G GIHRV A I TGCT 

KQPCTNDMAKSNSVGQDSCQDSEGD[ 
FBXO p.M14 p. l\/l 1441] 11 FPAESSCALPQEGSAGPGSP 
18 c.432G>[ 41 GS!W CQDSEGDll,SEGDllFPA,llFPAESSCA,CQDSEGDl!F I LUl-\D 

FBXO p.F144f KRFFSEHVPCNG FS DIEN LEG PEI F[p. Fl IFLRMNWCV,FLRMNWCVS,PEIFLRMNW,EIFLRMNWCV, 
21 c.432delT 44fs]LRMNWCVS* LEGPEIFLR ！＼司， GPEIFLRl\/lNW I STAD 

HLPASRVVGTPEPSLGARAPQDPGG[p. 
FBXO p.MSS M553VjVAQACEEYLSQIHSCQTLQDR 
24 c.1657A>G 3V TEKl\/lK GV l\QACEEY,APQDPG GVA,GGVAQl\CEEY I HNSC 

FBXO c.1329 !33 p.G443 TPGEDGGEPGDAVAAAEQPAQCGQG[ AQCGQGAAV_,AVRAARGRE_,QGAAVRAAR,GQGAAVRAA, 
31 OinsG fs p.G443fs]AAVRAARGRELQE' VRAARGREL,AVRAARGREL,QPAQCGQGAA I LUAD 

SDDNTLKVWSAVTGKCLRTlVGHTG[p. TLVGHTGVV,GV\iWSSQMR_,RTlVGHTGV,LVGHTGVVW, 

FBXW I I p.G423 I G423VjVVWSSQMRDNlll兒STDRTLK TGVVWSSQM,RTLVGI ITGVV, TLVGHTGVVW,HTGVVWS 
7 c.1268G>T V VWNA SQM UCEC 

CESC,CR 
D RTLKVWNMTG EC I HTL YG HTSTV[ p. C .. STAD .. 

FBXW I I p.R465 I R465Cj STVCCl\/l H LI 1,GI ITSTVCCM,TL YGHTSTVC, TVCCM 11 LHEK, UCEC.UC 
7 c.1393C>T C WDIET HTSTVCCM H L, YGI ITSTVCCM s 

DRTLKVWNAETGECI HTL YGHTSTV[p‘ CLL,CRC, 

FBXW I I p.師！心帆MHLI IEKRVVSGS叫LRV STVI ICMHLH,HCMHUIEKI司，GHTSTVHCM,TVHCMI ILHEK UζEC,UC 

7 c.1394G>A 11 WDIE f .HTSTVHCMI IL,TLYGI ITSTVH, YGHTSTVHCM s 

IHTLYGHTSTVRCMHLHEKRVVSGS[p. 

FBXW I I p.R的 R479Q﹞QDATLRV、WDIETGQCU-IVLM ST／－＼口，UC

7 c.1435G>A Q GHVA/W SQDATLRVW s 

BLCA.CE 
DATLRVWDIETGQCU-IVLMGHVAAV[ SC,HNSC 

F叫︱ I p.RS0.5 I p.RSOS恥印Cl.YD州VSGAYD州 ,llJSC,U 
7 c.1513C>G G KVWDPET VAAVGCVQY,HVAAVGCVQY cs 

DATLRVWDIE fGQCLHVLMGHVAAV[ 
FBXW I I ~.R505 j 口則叭，QYD 叫CCVQY,VLMG叫州

7 c.1513C>T C KVWDPET GR C 

FMVKVWDPE1 E1 CLHTLQGH f NRVY[p LLQFDG I HV, VYLLQFDG 1,TN RVYLLQF, YLLQFDG I 刊，YLLQF

F叫 j I p.S546 I .S545l] LLQFDGIHVVSGSI DTSIRVWD DGIHV,LLQFDGIHVV,RVYI LO.FDGl,HTNRVYLLQF,LQGHT 
7 c.1637仁＞T L VETG NRVYL I BID.\ 

GSLDTSIRVWDVETGNζ11-11 LTGHQ[p. QLLTSGMEL,LLTSGMELK,llTLTGllQLL,lllTLTGllQL,GHQ 
FBX\I丸， p.S.582 S582L]LLTSGMELKDNILVSGNADSTVK LLTSGM,QLI TSGMEI K,IHTLTGHQU,TGHQI LTSGM,HQI 
7 c.1745C>T IWD LTSGMEL CRC 

FBXW p.R689 ESGGSGGVVWRIRASNTKLVCAVGS[p. CRC,UCE 
7 c.206SC>T 、F』 R589WJWNGTEETKLLVLDFDVDMK* KlVCAVGSW,GSWNGTEETK,TKI VCAVGSW c,ucs 

FBXW M NQELLSVGSKRR[ p. IU4Qj QiGGSLR 
7 c.41G>A p.R14Q GNPSSSQVDEEQMNRVVEE KRRQTGGSL,RQTGGSLRG,KRRQTGGSI R,SKRRQTGGSL CRC 

FBXW c.893 894i p.G298 YDKKVTIYDPRDRl\/lETRDALMGWGG[ GWGGAFEGL,ALMGWGGAF,DALMGWGGAF,l\/lGWGG 
9 nsG fs p.G298fs]AF EGL' AF EGL I s·rAD 

RMAMAGLVL,IVlAl\/lAGLVLV .. AMAGLVLVI丸，LIRMAMAGL.. 
SNALELVVTDSIHQDY"f rQNLIRMA[p v TQNLIRMA~，司，IRMAMAGLV,MAGLVLVAL,NUHMM/IAGL

p.V233 I 2喇叭川叫叫WHSHTA ,R此1A此1AGLVLV,MAMAGLVLVA,/-\M/-\GLVLVAL,LIRMAM

FCAR I c.697G>A I M LNKE AGLV,IRMAMAGI VI I HNSC 

VYYEPEQTVLIDNCHQQC fCHVGKV[p. 

FCGB I c.120SSG> I p.V401 I V40州MVCQEHSζKPGQVCQPSGG
P A 9M ilSCVTK j VMVCQEHSCK I ucs 

EALCGLCGNFNGDPADDLALHGGGQ[p 

FCGB I I p.A102 I .AI的心叫GNSWQEETR叫
P c.3064G>T 2S ATEPGD j ALRGGGQ拙，GQSANA叫，山LRGGGQSA，闊的ANAi.AF I LUAD 

RFDFMG1 CVYVLAQ1 CGTRPGLHRF[p. 

FCGB I I p.A2.49 I A249州VLQENVAWGN叫VTRVI RPGLHRFVV,VVLQENVAW,GTRPGI HRFV,RPGLHRFVVL, 
P c.7478C>T 3V TVOVAN FVVIQENVAW I PAAD 

SSKPVTI fVQVPSMGSSSPMGllVA[p.V I p.V222 I 222G﹞叫IATAVA叫川UYCRKKR IVAGVIATA,PMGllVAGV,SPMGllVAG,llVAGVIATA,IVAG 
A c.66.ST>G G IS VIATAV,GVIATAVAAl,SPMGllVAGV I KIRP 
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LFLLPGSLGAESHLSLLYHL TAVSS﹝PιP40 

A﹞MPGTPAFWVSGWLGPQQY岱YNSL HLTAVSSAA,SSAAPGTPA,SAAPGTPM,Yf!LTAVSSA,SSAA 
FζGRr I c.118ζ＞G I p.P40A R PGTPAF,YH仁rAVSS/-\A,Si\APGTPAFW I lHCA 

p.V505 MQQPESSANIRTLLENKDSQVIYSS[p.V SQVIYSSLK,QVIYSSLKK . .SQVIYSSLKK,DSQVIYSSLK,KDSQV 
FCRL2 I c.1513G> T I L 505LJ LKKS本 IYSSL I LUAD 

AIMMAUEAGAHMDATNAFKKTAYE﹝Pι 

FEl\ill I I p.L620 I L62日MjMLDEKLLARGTl\ilQP州TLQ I TAYEMLD叫FKKT心，FKKTAYEM L, YEM LDEKLL, 
A c.1858仁＞A M CLAAR YEMLDEK,EMLDEKLLAR,NAFKKTAYEM,YEMLDEKLLA I PRAD 

CIDSRALGF,RVMGMLVNM,ILMDRGDIL,LVNMSFLYl,NM 
SFL YI LM,LITCIDSRA,SYNM LIT口， RALGFQTFL.NLVNMSFL
Y, MD HG DI LSY,SFL YILM DR,llil LITCIDSf司， ETFWCERVl\il,D!L
SYNMLi,MGNLVNMSF，ζERVMGNLV, VNMSFL YI L, HGD! L 
SYNM,SHALGFQTF,l GFQTFI NL,KETFWCERV,GDILSYNM 
L_,I MDRGDILSY,NI VNMSFIY!,MUTCIDSRA,AI. GFQTH NL 

SEKPLAEQDWYHGAIPRIEAQELLK[p.L ,MSFLYILMDR,Vl\ilGNI VNMSF,LYll MDRGDl,KNKETFWC 
474fslNKETFWCERVl\ilGNLVNMSFLYI ER,G NLVN MSFL Y.N M LITO DSR, DSRALGFQTF,QELLKN KE 

P叫 j 叫叫YNMLITCiDSRALGFQTFL 汗，KET叭NCERVl\il, LVNMSFL YI L, VNMSFL YILM,LSYNM UT 
FER I c.1422d巴IA I 5 NL* Cl,TCIDSR/-\LGF,SRALGFQTFL,GDILSYNMLI I Sll-\D 

CEVDQGDGEEEEEEERGRGVSLLGR[p. SLLGRI IKRK,GVSLLGRHK,VSLLGRI IKR,HKRKRVITY,VSLLG 
FERD3 I P92H﹞ i一I KRKRVI fYAQRQAl-\N I RERKR RI IKRK,RGVSlLGRHK,SLLGRHKRKf司， LGRI IKRKRVl,RHKHK 

c.2l5C>A MFNL RVITY I LUAD 

NCNASPEPGAEAGAEAGGGADGFPA[ 
p.P50日 LACSLEEKLSLCFRPSDPGAEPP 

FEZ2 I c.149C>T I pP50L l RTA I ALA臼LEEK,GGADGFPAL,ALACSLEEKL,FPAlACSLEE I ACC 

GSQGKKLLNLCSPLPCMIPLQPLGY[p.E 
82KjKVPSKTLLSYSE州已LR心

FEZF2 I c.244G>A I p.即k I GG Q的YKV I CESC 

NYCGLPGEYWLGNDKISQLTRMGPT[p 

p.E339 I .E339Q]QL州州 RMGPTQLL!，仁I RMGPTQL,GPT QLLIEM,T RMGPTQLL,QL T 
FGB I c.1015G>C I Q FTVQNE RMGPTQL,I TRMGPTQLI ,SO.LTRMGPTQ I lUAD 

KPLEVAMYREPSLHDVGETVPKPGV[p. 
p.T229 T229M]MPSKSTSASAIMNGGKPVNKS VMPSKSTSA,MPSKSTSAS,GVMPSKSTSA,VPKPGVMPSK, 

FGF14 I c.686C>T IM Kr r• MPSKSTSASA,GETVPKPGV「v1 I GBM 

p.A236 YREPSLH DVGEl VPKPGVTPSKSl S[p.A VTPSKSTSV,VSAIMNGGK,KSTSVSAIM,SKSTSVSAl,GVTPS 
FGF14 I c.707C>T IV 236V] VSAIMNGGKPVNKSK·r r• KSTSV,SVSA!MNGGK,TPSKSTSVSA,SKSTSVSAIM I CRC 

YAGILSYRV,ILSYRVGFF,SYRVGFFLF,VYAGILSYR,GILSYRV 
VVLPAE EEL V EADEt'\GSVYAG I LSY [p.G GF, LSYRVGFF L,ILSYRVGFFL, RVGFFLF!LV,SVY/-\GILSYR, VY 

P叫 j 馴l RVGFFLFIL叫VTLCRIRSPPKK AGILSYRV,LSYRVGFFLF,SYRVGFFI F!,AGll SYRVGF,GILSY 
FGFR3 I c.l138G>A I R G RVGFF,YRVGFFLFIL I BICA 

LLLRH Lo.Ai\ RARRAPGPG, LLRH LCl.AAR, RLRAG PG Ri\ GP 
GHGVI GL,FI RARRAPG,LQAARGMH,REFI RARRA,ARRA 
PGPGL,RRAPGPGLL,RAPGPGU 1,RHLCl.AARGA,AHLQGP 

FGF的 i ；；；~＇ J71 i ：品）~~~［叮~叩~i；明fi罔~＼即~凹KG＼聞；：~t間：~，峨＇~~ι闊~；的，；；岫h；~ i 日~月吐V.~丸白：：間~ii間1叫V月；~站~λ＇：｝~制，；，人A!f：恥；泊：＇晶I~~晶｛~卅~：：Q日｝坑·~。i丸f弓JR戶G陌：凹：叭~站P: i "" 
GGSPYPGIPVEELFKLLKEGHRMDK[p,P 

p.P716 I 716H﹞州白H川IMRE州AAPS I 叫CTHDI叫NCTHDLY,R削KHMJC1 H, HANCTH DI 
FGFR3 I c.2!47C>.'\ I H QRPTF YM I KIRC 

RILPPGAEV,RLSADGETA,CVCVCAHPR,GSRTSRATG,GSLA 
AH PAA,CVRI LPPGA,L l TGAAAPR,l AAH PAAGA,ET ATO.SF 
GL,0.SFGLCVCV,EVPWVSPLL,GPQO.CEGSL_,HPAAGAO.PL, 
SPLLCNGLL,QQCEGSLM .. AGAQPLPGM,AQPLPGMRL .. AE 

SSGDDSVFAHDLLPPAPPSSGGSRT［日戶 I VPWVSPL,LPPGAEVPW’,VPWVSPLLC,SU\1-\H PN\GA, l QS 
807S]SRATGPQO.ζE﹛3SLAA卡IPAAGAQ I FGLCVCV開GLCVCVCVζV,LLCNGLUG/-\

Pl PGMRLSADGE﹝Al一QSFGLCVCVCVC I PGAEVPW,ETATO.SFGI C,CVCAHPRVPV,QPl PGMRLSA,H 
p，鵑807 I VCVCAHPRVPVCVRILPPG.'\EVPWVSP I PRVPVCVRI’QQCEGSLAAH,ADGETATQSF,GETATQSFGL, 

__ £豆~－~三_1__~3－~~2豆三旦一_L 一＝＝＝一＿＿＿J __ 
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RGNYTCVVENKFGSiRQTYTLDVLE[p.R 

p.R248 I 248CJCSPHRPILQAGL削叮AVLGSD
FGFR3 I c.742ζ＞T I c VEF I DVLECSPHH,LE臼PHRP叫cs附 I BLCA 

GNYTCVVENKFGSIRQT！寸LDVLER[p.S

p.5249 I 249C]CPI IRPILQAGLPANQTAVLGSDV I 
FGFH3 I c.746C>G I c EFH DVLERCPHR,LEHCPHI啊，CPI-I RPILQA,LERCPH RPI L SC 

SVLDGTVSA,VLDGTVSAV,HTHTHTLSll,HTLSllTLTR,HTH 
TLSI ITL,RSCRRRQGT,DIHTHTHTL,GPPAHPLSV,PPNIPLS 

VL,WPAPOJ-\VCV,GQGPPAHPL,EEWPAPQ/-\V,EEEWPAP 
LGPGPVAGPKLYPKLγfDiHTH fHT[p.H QA,SVLDGTVSAV, HTHTHTLSHT, H THTLSHTl T, LTRGGQG 
479fsjLSHTl了RGGQGPPAHPLSVLDGT PPA,RSCRRRQGTH,GPPAHPI SVI ,HPLSVLDGTV,TDIHTH 

FGFRL I c間 143 I p.1-1479 I VSAVGTGGPARQADW印GG…R THTL,IHTHTHTl.SH,RQGTHGEEEW,EEWPAPQAVC,EEEW 
1 6delG\ fs QGTHGEEEWPAPQ/WCV本 PAPQAV,GEEEWPAPQA I BLCA 

KYTCRVSN RAGAI NATYKVDVIQRT[p. R 

I p.R243 I 日3l﹞ LSKPVLTGTH州甘VDFGGTT RTLSKPVI T, IQRTI SKPV, VIQRTLSKPV,TI SKPVLTGT, RTLS 
1 c.728G>T L QC KPVLTG,IQRTLSKPVL,YKVDVIQRTL I LUAD 

TGTHPVNTTVDFGGTTSFQCKVRSD[p, 

I p.V274 I 的L﹞LKPVIQWLKRVEYGAEGRI INST KVRSDLKPV,QCKVRSDLK,FQCKVRSDL,KVRSDLKPVl,DLK 
1 c.82日G>T L IDVG PVIQWLK,CKVRSDLKPV I LUAD 

LDHRAVSQVNRINETKHSVLQYVGG[p. 

c.4以3! I p.G138 I 叫sj叫GNAGPETSVAERELERD I SVAERE肌QYVGGGDV,AERELER叫QYVGG肌LQ
FGGY I nsG fs LLG* YVGGGDVC,AERELERDLL I STAD 

RMRSFFGKL, RSFFGKI FR,KRM RSFFGK,SFFGKLFRR, KTPP 
SLP FL, KKRM RSF FG, F G KLF RRSK, LFRRSKF EA, RSKF EAKPT .. 
TTKUQRPL, IO.RP LHSSL, PLRSSLGSI司，GSRKTPPSL,TSGPWQ

PGR,NIHKLIQ且，GPWQPGR仙，LPFLGEEEL,MRSFFGK凹，

GKI FRRSKF,RKTPPSI PF,KI FRRSKFEA,SLPFLGEEEL,RSFF 
PGLPPTTHMNGYSHLGKKKRMRSFF[p. GKI FRR,R扎TRSFFGKI F,KKRl\i司RSFFGK, LFRRSKFEAK,RSKF 
F lOOfs 1GKLFRRSKFEAKPTSGPWQPG EAKP芯，TTKUQRPLR,IQRPLRSSLG,PI RSSLGSRK,GPWQP 

I p刊的 i RN ITTKLIQRPLRSS LGSRKTPPS LPFLG E GRN汀，LIQRPLRSSL,KRM RS FFGKL, FG KLFRRS KF ,SKF EAKP 
1 c.298del r s EEL* TSG,FEAKPTSGP仇／，SHKTPPSLPF,RKTPPSLPFL I Sll-\D 

SGDVSKlSLADSFLYGLIQVPNYSL[p.R2. YSLWIEAMV,SlWIEAMVL,I. WIEAMVI K,WIEAMVI. KK,IQ 

I ~~~ 叫 I !4 4州州W叫﹞MAMVLKKEFI VPNYSLW,NYSLWIEAM,IQVPNYSLWl,SLWIEAMVLK,NYS 
1 c.760C>T LWIEAMV,YSLWIEt'\MVL,VPNYSLWIEA I CRC 

AKHCVKCN KAITSGG ITYQDQP叭／HA﹝p.

p.D184 I D必叩
Fl-Ill I c.552T>G I E QYYC I AECFVCVl仗，QPWHAECFV,AECFVCVT臼 I CLL 

SVI IQGLHMV,LSVHQGUIM,DQQKSTTNL,QKSTTNLSV,S 

I p.K309f I NGPKEDSSLPTFK VHQGLIJMVV,QQKSTTNLSV,TTNLSVllQGL.QKSTTNLSV 
1 c.926dell-\ s K309fs]Sl rNLSVHQGLHMVV' H,NLSVHQGLHM I s·rAD 

LKDDLTKLKSFTVMLVDERKNMM 日〈﹝p

也 1522K﹞ KKQEERKVDGLNKNFKVEQGK

刊LIPl I c郎郎A I p.1522K I VMDVT I MMEKKKO,EER I CLL 

GPPEGWTELTMGVGPWREETWGELI[ 

p.U61 I p.E161Q 
FKBPL I c.481G>C I Q SG附R I ETWGE叫K，叫KCLESM正的KCL岱 I CESC 

AQAALGNLEKATADLKKVLAIDPKN[p. 

P叫 1 的2心
FKBPI I c.959G> T I I QGLR I VLAiDPKNL,KNlAAQEEl,VlAiDPKNIA I lUAD 

KTllTQVKK,LIEKKNMEK,TllTQVKKR,QVKKRKTRL,KKKEKD 

RG i c 打＂＇＂ i ;m" i ：~盯9~s駝K~的：＇.凹穹K的，I~~~在＇~；~~：：~們SEKα＇.~；＇ i ~j：阻：；~~~~；：~：：：.~：：：~：咒~訊~~~~；~；~~：；E~~~；~ i STAC 

的THADISRHSOAVQGO.SEGSRRSR[p.

FLG I c.86.57G>A I ~~q288 I ~~：~~A ]HQGSSVSQDSDSEGHSEDSE I GSRRSRHQG,RSRHQGSSV,RSRHQGSSVS,RRSRHQGSSV I GBM 

ER＼仇iSGSASRNHRGSVQEQSHHGSRH ﹝

FLG : c.9761仁＞A : ~~~325 I ~~~~~：~﹞A HRSHHEDRAGHGHSADRS I GSRHHRSHH,QSRHGSRHHR I LUAD 

戶
、J

P、
J

司
斗
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GSGSSQSSGYGQYGSRETSGFGQHG[p. 

FLG2 
p.L572 I ~~72F] FGSGQS 

I c.1715G>T I F GO.HG FGSGQSTGF,GFGSGQSTGF I LUAD 

HTHGQSGSQHGESESllHDRHR!TH[p.G 
p.G154 1545V]VQTGDTTRHSYSGH EQTTQTG 

FLG2 c.4634G>T 5V SRTTG HVQTGDTTH I LUl-\D 

RRSGHSESSDSEVHSGGSHTHSGHT[p‘ 

HSSQETPNY,TWRVHIHSS,RVRIHSSQE,QVSTWRVRl,TQP 
SQVSTW,SQETPNYSW,HTHSGHTQPS,RVRIHSSQET,IHSS 

QETPNY,ETPNYSWTDR,HTQPSQVSTW,SQVSTWRVRl,SS 
FLG2 

c.5703_ 570 I p.H190 I H190州州STWRVHIHSSQET
I 4delCA lfs YSW fDRRYH* QETPNYSW,QPSQVSTWRV I GBM 

LVLHLLGL,TLLGL心1\GA,GLSAGATPA,ALCLGAEPl-\,t'\QP P 
KLQHV,ATPAHRC〔立ιR

HGAI ,HRCQRQQPL,LSAGATPAH,PQGEDI PAF,HEHAARA 
AV_,VQAGRAGGL_,RAGGLPQAL,AQRAPQAAG,LQHVTGGT 

SHTFQLWRALGAGQPTS H LVI了TLL[p.L I E,LPQGEDLPA,HLVLTTLLGL,VLTTLLGLSA,AVCPGVQAGR, 
850fsJGLSAGATPNIHCQRQQPLPQGE I AARAAVCPGV..AGRAGGLPQA,RAQPPKLQHV,LSAGATPA 
DLPMAGCHEHAARl-IA\JCPGVQAGHA I HI司，FAGCHEHAAR,HLLGLSAGA,HVTGGTEEPA,LPQGEDL
GGLPQALPGPPHPDALCLGl-\EPAQR L\P I PAF,LPGPPH PDAL,t'\H RCQRQQPL,GLSAGATPAH,GRAGG 

FlJ43 I c.2549 255 I p.L850f I QAAGPGGGRAQPPKLQHVTGGTEEPA I LPQAI ,LQHVTGGTEE,EEPAVHHGAL,LPAFAGCHEH,LPQA 

穹－穹－
GTH﹝l﹝YIPICPGAYl「VTIKYGGQP ﹝p .Vl 

p.V12.4 I 2.40M]MPNFPSKLQVEPAVDTSGVQCY I TIKYGGQPM, YGGQPMPNF,KYGGQPMPNF,GQPMPNFP 
間A I c.3九8G>A l OM l GPGI j 咒即MPNFPSKL,M附PSKLQV,VTIKYGGQPM j GBM 

- - ~－－－ ~ 

c.1585 158 I pWS2 I LDGVYAFEYYPSTPGHYSIAITWGG[p. 
FLNB I 7insG I 9fs I W529fs]TPHSKEPL * I ITWGGTPHSK月IAITWGGT,IAITWGGTPH I STAD 

VLGALGSMV，「IFQHAPLK,LALKINCRK,TFQIV\PLKF,FQR 
APLKFK,RAPLKFKlA,PI KFKI ALK,KFKlAlKRV,KlAlKRVCR 

, RVCRKSVLG, TWG DTTFQR, MVG LSGGQR, DTTFQRAP L,A 
PLKFKLAL,AITWGDTTF,SVLGALGSM,KRVCRKSVL,LSGGQ 
RTS ＼耐，SVLGALGSMV,ALKHVCRKSV,KLALKRVCRK_.ITWGD

FLDGVYAFEYYPSTPGHYSIAITWG[p.W I ·1 iFQR,TFQR!-\PLKFK,IAITWGDl 汗， l rFQRAPLKF,HVCRKS 
PλN52 I 529fs]DHFQ司APLKFKLALKIWCRKSVL I VLGA,D r fFQHAPLK,RAPLKFKU\L,LKRVCHKSVL,KSVLGAL 

FLNB I c.1585de!G I 9fs I GAi GSMVGLSGGQRTSW* I GSM,FQRAPLKFKL,lKFKlAlKRV,GLSGGQRTSW I STAD 

c.1800 _ _180 I I LQMVQVTGSSDNEYFYVDFHEYEYD[p. 
linsrrCAG I p.600 I 600 601insFREYEYD]FREYEYDI KWEF 
AGAATATG I 601insF I PRENLEFGKVLGSGAFGKVMNATAYGI I YEYDFREYE,REYEYDFRE,REYEYDFREY,YEYDFREYEY,DFR 

－－~－~一了－？－＝
RDLAARNVLV﹝←JGKVVKI 〔：DFGLAI司﹝P-

p.D835 I D83SH]HIMSDSNYVVRGNARI PVKW I HIMSDSNYV,RHIMSDSNY,CDFGlARHI月IMSDSNYVV,CD

__ £~，！：~ __ J __ ~：？－~盟主主＿J__ ~一一＿＿＿＿＿＿＿__]_ ＿＿世主~－~？－~－一一一一一一一一一一一＿＿＿＿＿＿＿＿］一＿£＿豆i主－哥－
RDLAARI、、IVLVTHGK\IVKICDFGLAR﹛p. I ICDFGLARY,YIMSDSNYV,RYIMSDSNY,CDFGLARYl,YIMS 

p.D835 I D835Y]YIMSDSNYVVRGNARLPVKW I DSNYVV,KICDFGLARY,RYIMSDSNYV,CDFGI ARYIM,ARYI 
FLT3 I c.2503G>T I y I MAPESL I MSDSNY I LAML 

RDLAARNVL'vTHGKVVKICDFGlAR[p. 
p.D835 I D835E]EIMSDSNYVVRGMARLPVKW I EIMSDSNYV,REI闊的晰，CDFGLAREl,EIMSDSNYVV,CDF

__ £~，！：L_J丘？＿~旦~I?.
CLEALRLEI三KEVRHHRILEAKSIQT﹝p.57

p.5751 I .SlF]FPTEEGGVLTLPPVDGI PGRPPCPP I FPTEEGGVI ,I EAKSIQTF,QTFPTEEGGV,ILEAKSIQTF,FPTE 
FMN2 I c.2252仁＞T I F I G I EGGVLT I BHCA 

GIPLPPPLPGAGIPPPPPLPGAGIP[p.P9 
pP992 I 92T]TPPPLPGAGIPPPPPLPGAGIPPPP 

FMN2 I c.2974C>A I T I p I AGIPTPPPL 

HFLDKAGSVSLDSVLADVRSLQRGL[p.E 

LUAD 

叫 I I p.E927 I m﹞Ql了QREFVRQ叫VLKEFLR1
1 c.2779G>C Q NSPT 口QHEF,LQLTQREFV,GLQLTQREFV,RGLQ盯QREF I CESC 

Cl FFHWI KL,RLQKPCI FF,LHHWLKLF,I QKPCI FFH,RLQKP 

p.F.510 I AILTQWDRSi 
FM03 I c.1530C>A I L .F510L]LFFHWLKLFAIPILW\VFLVLT* KPCLFF I CRC 

QKIPPVNTNLENLYLQGNRINEFSl[p.S3 

Fl\的D I c.993ζ＞A 
p.5331 I 3lR﹞ RSFCTVV川FSKLQVLRL削E I FSIRSFCTV.SIRSFCT川SF巾的INEFSIRSF,FSI肌T

I R !K VV,RSF汀VVDVV,RINEFS!R缸， NEFSIRSFCT I KIHP 
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RGEWKCERHTSVQTTSSGSGPFTDV[p. 

FN1 I c.868ζ＞T 
p.R29日 i R290CjCAAVYQPQPHPQPPPYGHCVT 

I c DSGVV I FfDVCAAVY,GPFTDVCAAV I UCEC 

PEPDTEPDST/V\VPSQPAPSMTTT[p.T 

c.172 177d I p.TT58 I T58dei﹞AVT心SDDSPS印EQEAVQ
FNBP4 I 巴iACCt'\CC d巴l EVPRVVQNPP I APSMTffA,1-\fffAVTA側，APS/-\ATl TA V I PRl-\D 

QGTSHRPSLPASLNDNDLVDSDEDE[p. 

FNDC I I p.R652 I R652HJHA' 
1 c.195恥A H RQSP I HAVGSL帆，DEHAVGS叫DED伽VGSL I me 

.l\PGKSEPPSKRPLSSKSQQSVSAED[p.D 
FNDC c.3535 353 p.0118 1180d el] EE EDAG FFKG GKED LLSSSV P 
1 7delGAC 。del KWPSSST AEDEEEDAGF PAAD 

p.S501f NL! KELKSPDEG~EGKSLYESWTKK﹝p.S KVLPQSSVA,YESW ! KKVL,KKVLPQSSV.SLYESWTKKV,LYE 
FOLHl I c.1501d巴IA SOlfs]VLPQSSVACPG* SWTKKVL,KKVLPQSSVA I Sll-\D 

HPQEMKTYSVSFDSLFSAVKNFTEI[p.A 
p.A643 643SjSSKFSERLQDFDKSNPIVLRMMN KN FTE ISS K, N HEISS KF, EISSKFSE R, I SSKFSE RL, El SSKFSERL 

FOLl11 c.1927G>T s DQL .KNFTEISSKF I LUl-\D 

FOXD p.C40:.f GQFCSNSSSI RR! APT/V\LPPRARC[p.C RARCGRAPV,CGRAPVGLV,EVSGSGGGL,APVGLVGAA,RA 
4L4 c.1215delC s 405fslGRAPVGLVGA1\EVSGSGGGL * RCGRAPVG,AEVSGSGGGL I KIRC 

SG IY AH ITKHYPYYRTADKGWQNSI [p. R 

戶的！叫川叫RYFIKVPRSQEEPGK I WQNSIWH叫SIWH肌WH心RY SIWHNLSLNI 
FOXKl I c.1060C>T I w GSFW GWQNSIWHNL,IWHNLSLNRY,WHNLSLNHYF I CRC 

TMPGRTPTA,LTCPTMPGR,AASYI. WPSR,SYI WPSRTL,DT ……5… 路伽

3 c.287delC AASYLWPSRTLQPSAζQ' c叭，CPTMPGRlP f,WPSRTLQPSl-\,NPP f PSt'\1-\SY D 

RSKPYTRRPKPPYSYIALIAMAIRD[p.Sl 

FOXQ I I ~.s 印 I y 鈞缸叫L］叫﹞ AIRDLAGGR,IAMA!RDLA,ALIAMAIRDL,UAMAIHDL!\A!R 
c.404C>T 。i.AGGRL,MAIRDl AGGR,RDLAGGRLTl 1 日ICA

SVGGICQQFSLPENIQLSLFSASFL[p.Rl SLFSAS FLL, FSASF LLN I, FLLN IN EYL, LLN IN EYLA,SFLLN IN EY 

I ~.R136 I ~6圳NEYLl-\VVDAPPLDLRFNPSGYL , LN IN EYLA V, F LLN ! NEY LA, LLN IN EYLAV,ASF LLN ! NEY, LFS/-\ 

。1 c.407G> T SFLLN!,SFLLNINEYL,LSl FSASFI L,LNINEYLAVV I lUAD 

MSRARSHLRAAL~LAM\SARG[p.122VJ SARG\i TTQV,GVTTQV AAR .. VπQV AARR, LAAASARGV,FL 
FPGS c.64A>G p.!22V VTTQVAARRGLSAWPVPQEPSMEYQD AA/-\SARGV ,1-\SARGVTTQV,SARGVHQV /-\ I ACζ 
FPG ！一 NVININHQGRDGHTGLHSACYHGHl[p. CYHGHIHLV,HIHLVQ~LL,ACYHGHIHL,HGHIHLVQF.GHIH 

TNNl3 p.R455 R455HJHLVQFLLDNGADMNLVACDPS LVQFL,YHG卡llHLVQF,HSACYHGH ！刊，SACYHGH!HL,GHll IL 
K c.1364G>A H RSSGE VQFLL I me 

PLVVLGVT~VLGVLGNGLVIWVAG~ ﹝ p. FQMTRTV! !,QMTRTV寸Tl .. WVAGFQMTR,VIWVAGFQl\/l, 
R54Q]QMTR f"Vl rlCYLN LAU\DFSFT A AGFQMTRTV,FQMTf司iVTTl,IWVAGFQMT且，LVIWVAGF

FPR2 I c.161G>A I p.削Q j TLP QM I GBl\/l 

FMSSNASEVKRIPEGEKWEDGPCKV[p. 

P愧！叫
凹的1 I c.114恥T I F LAI E I WEDG附V附ECRGAQVT,KV附RGAQV,KWEDG附VF I lUAD 

AIEMDKGTYIHALDNGLFTLGAPHK[p.E 
c.254 _256d p.E86d 86d巴l﹞VDEGPSPPEQFfAVKLSDSRll-\LK

FRG1 e!AAG el SGYG FTLGAPHKV PRAD 

Rll-\LKSGYGKYLGINSDELVGHSDA[p.13 
4T]l GPREQWEPVFQNGKMl-\LLl-ISNS 

B c.lOH>C CFI I DElVGHSDAT I PHAD 

LKSGYGKYLGINSDELVGHSD/-\IGP[p.R 
37K]KEQWEPVFQNGKl\/lALLASNSCFI 

B c.110G>A RCN I GPKEQWEPV’。AIGPKEQW,VGHSDAIGPK I ucs 
SGYGKYLGINSDELVGHSDAIGPRE[p Q 

B c.11.SC>A 
叫W叫QNGKMA心SC附 j GPREKWEPV,DAIGPREKW,HSDA!G的心叫GK

NEA ,GPREKWEPVF I cu 
GKYLGINSDELVGHSDAIGPREQWE[p. 
叫Q

B c.125C>A AGDI GKM,QVFQNGKMAI ,REQWEQVFQN I PRAD 

SDEL VGHSD/-\IGPHEQWEPVFQNGK[p 

I p.1\/149 I .M4州心肌Fl川AGDI帥 FQNGKVALL,H1NGKVALI A,VFO.NGKVALL,VAI lASNSCF, 
B c.14.SA>G V KTA WEPVFQNGKV I TGCT 
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……m… p.ASOP]PLLASNSCFI RCNEAGDI EAKSK FQNGKMPLL, VFQNGKM PL,MPLLASNSC,PLLl\SNSCF .. FQ AD,SKC 
B c.148G>C TAG NGKMPLLA,VFQNGKMPLL,MPLLASNSCF M 

LVGHSDAIGPREQW’EPVFQNGKMAL[ 

I p.L52S 
P叫

B c.155T>C GEE SNSCFl,Kl'v1ALSASNSC,LSASNSCFIR,l'v1ALSASNSCF S 

VGHSDAiGPREQWEPVFQNGKMALL[ 
山T]TSNSCI

B c.157G>/-\ GEEE MALLT”KMALLTSNSC,LL TSNSCFI R”MAL仁fSNSCF 1-\D 

HSDAIGPREQ'‘WEPVFQNGKMALLAS[p 

B c.1631\>G 
.N55D]DSCF!RCNEAGDIEt'\KSKTAGEE I L帥
EMI CFll司， MALU-\SDSCF I PRl-\D 

IGPREQWEPVFQNGKMALLASNSCF[p 

B c.1751\>G 
.IS9V﹞VRCNEAG心SKTAGEEEl'v11K I 
SLS LLASNSCFV,LASNSζFV且，1-\LL/-\SNSCFV,LLASNSCFVR CM 

WEPVFQNGKMALL.l\SNSCFIRCNEA[p. 

B c.194G>A 
I I G65月叫KSKTAGEEEl'v11KS叫LP

p.G65E SS FIRCNEAEDI I ucs 
LSDSRT.l\LK,KLSDSRTAL, ! ALKSGYGK,R! ALKSGYG,KLSDS 

I I MA附酬p.I叫ALKSGYG叫 RTALK,RTAL 
B c.29T>C p.l lOT NSDEI VGHSDAIG SRTAL S 

KLS DS RITL, !TLKSGYG K, LSDSRIT LK,T LKSGYG KY,S RITLKSG 
FRG1 M/WKLSDSRl[p.A11 f]TLKSGYGKYLGI Y,TLKSGYGKYL,KLSDSRITLK,RITLKSGYGK,ITLKSGYGKY,V 
B c.31G>A p.A11 f NSDELVGHSDAIGP KLSDSRITI I PRAD 

FHGl MAVKLSDSRIAL[p.K13N}NSGYGKYLG 心肌S RIALNSGY,ALNSGYG KY,ALNSGYG KYL, RIAL j 叫PR
B c.39A>T p.K13N !NSDELVGHSDAIGPRE NSGYGK,IALNSGYGKY,DSRIALNSGY A口， LICS

FRG1 MAVKLSDSRIALKSGYGKY[p. L20Pj PGI 
B c.59T>C p.L20P NSDELVGHSDA!GPREQWEPVFQ I YPGINSDEL,KYPGI NSDEL,KSGYGKYPGI, YPGI NSDELV I KIRP 

DSRIALKSGYGKYLGINSDELVGHS[p‘ D 

I j 泣VJVAIGPREQWEPVFQ心心5 的GllS川AIGPREQW,DELVG

B c.95A>T p.D32V NSζ LVGllSVA! S 

ECSLSLNKKSRSSTPVHNSEIQETC[p.Dl NSEIQETCY 
FRG2 p.0142 42YJYAHHRGRSRACTGRSKRHRSRALG CYAHI 1,ETCYAHHRGR,CYAHI IRGRSR .. YAHI IRGRSRA,S日
B c.424G>[ y VQ QETCYAH I LLll-\D 

FRMD p.PlOO CKA TSAALPQSQRSSTPSSEIGATP[p‘Pl 
4A c.3014d巴IC Sfs 。。5fs]OJ-\AP11S* j SE!GATPQA,SEIG/HPON\ I Sll-\D 

APKYTEPLLSPRDEPRSDECGINPG[p.E 

FRMP I I p.E109 11的剎那叫
Dl c.327沁C 3Q VTN j NPGQK!A I LLll-\D 

KVINVDDDGNELGSGIMELTDTELl[p.L 
47SlSYTRKRDSVK叭iHYLCLRRYGYDSN L TDTE LI SY, DTELISYTR, ELISYTRKR, ISYTRKRDSV,SYTRKRD 

FRS2 I c.140 f>C I p.L47S LF SVK,ELTDTELISY I lGCl 

CNSCELTNITIAIEKEECRFCISIN[p.T43N NTWC1\GYCY,INNTWCAGY’的SINN !W,RFCISINNTW,SI 
FSHB I c.128C>A I p.T43N I ﹞ NTWCl\GYC、行RDLVYKDPARPKIQKT NNTWCAGY,NTWCAGYCYT I LUAD 

QSGARIELQRNPPPNADPNMKLFTl[p. 

p.R心 I R430CJCGTPQQIDYARQLIEEKIGGPV 
FUBPl I c.1288C>T I C NPLG I CGTPQQIDY,FTICGTPQQ! I LICEC 

258 



WO 2016/187508 PCT/US2016/033452 

c.418. 419i 

N PSAO.LPRS PRRQGQRWiWFSM ESP[ 

p.Sl40fs]KPLLAAESHGRILQSHHVLPQ 
RLRHLHAI RI AGAVVRPACPPTAQPl.G 

QDRAGGLGSVQLGAKLRQGALLPEPA 

GPSQGGRVRTLPQAPAPGNHDGDAVP 
VQVLSG LHE LLAPRLH 11 REA VEERPGG L 

GRARGAGPQQKQLREVPATRRLHPRG 

RI PEPQGPGPVPAGAGQGPRPLPEI LS 
LAGDAAASLI Ql.GTRFLQGLLETAGGIQ 

p.S140f I VPDTHHSGLVHLRGWCGAWAARNLIF 

Vl.SGI REI L,FLQGl.lETA,GLI ETAGGl,NLIFI GPHl.,HlSGGL 

IYL,FSl\/lESPKPL,VLPQRLRHL,ALRLAGAVV,GLGSVQLGA,P 

LPE LLSL!\ LLS LAG Dl-\A, LLQLGTRF L, F LG PH LSGG, I叭／FSME

SPK,RLRHLHAl.R,ASL閃閃閃，LSGGUYLR,AWAARNLIF,RI

LO.SHHVL,VVRPACPPT,KLRQGALLP,RVRTLPOAP,GLRELL 

APR,RARGAGPQQ,ATRRI HPRG,RLHPRGRLP,GTRH QGL 

L,f~ARN LI F LG, QSH HVLPQR, LLAPRLH HR, QLREVPA TR, PA 
TRRLHPR,GWCGAWAl.\R,ESPKPLLAA,DAAASLLQLλNAA 

RNLIFL,RPl-\CPPTl-\Q,VPVQVLSGL,APRLHHREA,HPRGRLP 

EP,GPRPLPELL,RPLPELLSI, VPDTRHSGL,GPH lSGGLl,QRl 
RHLHAL,GAK! RQGAIβU QLGTRF,HI RGWCGAW,SMESP 

KPl.L,MESPKPLI A .. LQSHHVLPQ,LRHLHALRL,RHLHAl.Rl.A, 

HLHALRLAG/\KLRQGALL,RQGALLPEP,SQGGRVRTL,KQL 
REVPAT,REVPATRRL,LSLAGDAAA,LAGDAAf~SL,LETAGGI 

QV,TRHSGLVI－此，RGWCGAWAA”GAW/-\ARNLl,FSMESPKP

LL,LI AAESHGRl,RLAGAVVRPA,GI REI LAPRL,SI AGDAAAS 

L,S LL QLGTRFl, FL GPH LSGG L, R LR H LHALRL, H LHALRIAGA 
,VLSGLRELLA,LLSI AGDAAA,QlGTRFLQGL,LlHAGGIQV, 

HLRGWCGAWAλNIWFSMESPK,GLGSVQLGAK,HLSGGLI 

YLR”GAWl-\ARNLIF,AWt'\1-\RNLiFL,HGRILQSHHV,HVLPQR 
LRH L,t'\LRLAG/WVR”VVRPACPP f A,KLRQGALLPE,GGRVR 

TL PO.A, RVRTLPQAPA, RT LP OAP APG, RARGAG PQQK,ATR 

RLHPRGR,RLHPRGRLPE .. RGWCGAWAAR,ELLAPRLHHR, 
QLREVPATRR,VPATRRLHPR,EAVEERPGGL,QVPDTRHSG 

L,LPQRLRI ILHA,APGNHDGDAV,APRLI IHREAV,GPQQKQ 

LRE V, LPE PQGPG PV, PQRLRH LHl-\L,G PH LSG GLIY, M ESP K 
PLLA!\LAAESHGR此，GRILQSHHVL,HALI司LAGAVV,RAGGL

GSVC泣，RO.GAU PEPA, VQVl SGLREL,RELLAPRI HH,QQKQ 

LREVPA,REVPATRRLH,GQGPRPLPEL,GDAAASl.LQL,ASLL 
QLGTRF, LQLGTRFLQG, RFLQGUH A, IQVPDTRHSG, VH LR 

GWCGAW,RNLIFLGPHL,AESI IGRILQS,PELLSLAGDA,VPD 

FUT6 I nsA I s I LGPHLSGGLIYLRTRLPEASPA* I TRHSGLV I KIRC 

一﹛）＇.＿~_____ J __ 

LTVGGHGAK,GGHGAKVRI已HGAKVRKRI已KVRKRKREf,RI

QPPRN RS,RN RSHCLPC,TVGGHGAKV,PPRN RSHCL,HQNP 

TDHQM,IQPPRNRSH,SHCLPCLPW,LPCLPWVHL,LPWVH 

LHQN兀I PCLPWVHL,KLTVGGHGAK,KVRKRKRETR,RIQPP 
NQEELASGTPPARFPKAPSKI TVGG[ p. I RNRSH,RNRS HCLPCL, ETRIQPPRNR, LTVGGHGAKV,QPPR 

p.G324 I G324fs]HGAKVRKRKRETRIQPPRNRS I NRSHCL,RSHCLPCLPW,LHQNPTDHQM,HQNPTDHQML .. 

lTI ILi一AMNKIEGDNISGVCFVGLY[p.D3
p.D367 I 67N]NVDAl.RYFVLAPLCLYVVVGVSLl.L I NVDALRYFV,Gl YNVDALR,LYNVDALRY .. YNVDALRYF .. GVC 

FZD3 I c.1099G>A I N I A I FVGLYNV,G凹NVDALRY,LYNVDALRYF,YNVDALRYFV I CRC 

I ISLNHVRQVIQHDGRNQEKLKKFMl(p. I KLKKFMIQl,IαGVFSGL,KFMIQIGVF,QIGVFSGLY,KKFMI 
p.R416 I R4!6Q]QIGVFSGLYLVPL\i TU.GCYVYE I QIGV,FMIQIGVFSG,M IQIGVFSGL, KLKKFMIQIG, IαGVFS 

FZD6 I c.1247G>A I Q I QVN I GLY,KKFMIQIGVF I UCEC 

GABR I I I LSPKHAPDIPDDSTDNITIFTRILD[p.R73 I ILDHLLDGY,IFTRILDHL,HLLDGYDNR,FTRILDHU.,HLLDGY 

－~~－－－－－－－J __ ~：~－~.坐三~l:\____ J ＿＿守主？＿~立一L旦日ιg_§)'._9..'.':i！＇..＇.~！｝~g－~＿'3..Q：~日：~－~YE.1:且_y_ __J一旦旦~！I!!.:I！.：~~~－9..~！－~lf.'.I！.：~~~－9..＇.！＿~＿~，~！－~！？－~~－~~Q§.)'.＿＿＿＿＿＿＿＿一一＿＿＿＿＿＿＿＿＿＿j___t.c:s;＿~－~ 
PFSRANAAETISAARALPSASPTSl[p.R4 

GABR I I p.R460 I 60QJQTGYMPRKASVGSASTRHVFGSR I SIQTGYMPR,IQTGYMPRK,SPTSIQTGY,SIQTGYMPRK,TSI I CRC,UCE 

M I c.1379G>A I Q I LOR I QTGYMPR,ASPTSIQTGY,SPTSIQTGYM,IQTGYl\/lPRKA I c 
RQSWKDERLRFKGPMQRLPLNNLLA[p 

AS c.377G>A 
I p.S的 j .Sl26N﹞ NKIWTPDTFFHM飢K州NM

N TTPNK j NKIWTPDTF,ANKIWTPDTF,NKIWTPDTFF I CRC 

SEVVYVWTNGSTKSVVVAE DGS RLN [ p. I p.Q22A I 肌肉KYHLMGQTVGTEN!STSTGEYT KYHl.MGQTV,GSRLNKYHL,SRLNKYHI M,GSRI NKYHLM,A 
AS c.67日C>A K 11\/lTA EDGSRLN KY, NKYH LMGQTV I LUAD 

SARHSLPKVSYATAfl..IDWFIAVCFAF[p. FIAVCFAFl,FAF!FSAI !,F! FSAI. IEF,IAVCFAFIF,CFAFI FSAL,FI 

V3141]1FSAl.IEFAAVNYFTNLQTQKAKR FSAUEFA,WFIAVCFAFl,CFAFIFSALl,AFIFSAI IEF,FIAVCFA 

A6 c.940G>A KA Fl F, VCFAFIFSAL I GBM 

KATMYSYDSAS ! QYRKP LSSR EA YG[p.R 

GABR I I p.R416 I 吼叫叫RHGVPSKGRIRR間LKV
Blι1246C>T c KIP I SSREAYGCA,EAYGCALDR.SREAYGCAL,SSREAYGCAL I PRAD 
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RSLPHKKTHLRRRSSQLKIKIPDLT(p.DS 

GABR I I p.DSOO I OON]NVNAIDRWSRIVFPFTFSLFNLVY j 叮叭叭IKIPDLTNV..KIKIP
的 c.1498G>A N WL VNAID且，NVNAIDRWSR,IPD仁rNVNA! I me 

FLGERALGL .. RLRPSMSST,,l\TLACPGAR,ALGLPSPLR,RVSK 
WDDSR,TFTPALCSL,AARSGGQGA,RSGGQGASV,SLRRLR 

PS~，司， RQLPRNFLG,RALGLPSPL,KWDDSRPRK,KTRGSLGLP

,FTPALCSLR,Al CSI RRLR,TLACPGARR,0.TPLTFTPA,TPI TF 
TPAL,RPRKTRGSL,PSTQTPLTF,CEH RTQA TL,TQA TLACPG, 

ARRQLPRNF,RRQLPRNFL,RNFLGERAL,GERALGLPS,RKTR 

GSLGL .. RGSLGLPEL .. ALGLPSPLRV,ATLACPGARR,RALGLPS 
PLR,CSLRRLRPSM,SLRRLRPSMS,RLRPSMSSTG,RTQ,l\TLA 

GSYHSVGVETGETKKEGMHSGGQG(p. CPG,KTRGSLGLPE, TFTPALζSLR,QTPLTFTPAL,Ll干TPALCS

Q412fs]ASVPGSGPSTQTPLTFTPALCS L,TPALCSI RRL,l PRNFI GEHA,RPRKTRGSLG,GSGPSTQTPL 

LRRI RPSMSSTGRHTPCEHRTQATLAC ,G PSTQTPLTF, TQTPL TFTPA, TQA TIACPGA, LACPGARRQL 

GABR I I p.Q412 I PGARRQL附LGERALGLPSPLRVSK ,GARRQLPRNF,RQI. PRNFLGE,ERAI GLPSPL,TRGSI GLPEL .. 
D c.1236delG fs WDDSRPRKTRGSLGLPEL本 LPSPLRVSKW..CEllRTQATLA,GERALGLPSP I STAD 

LRLTINAECYLQLHNFPMDEHSCPL[p.E I p間 I 205K] KFSSYGYPKNEIEYKWKKPSVEVA KFSSYGYPK,PLKFSSYGY,DEHSCPLKF.HSCPI KFSSY,CPI KF 

Gl c.613G>A K DP SSYGY,M DEi 1 SCPLKF I SKCl\/l 

VSYVKAVDIYLWVSFVFVFLSVLE~ ﹝p.A VFI SVLEYV,FI SVLEYVA,VAVNYLTTV,VI. EYVAVNY,I EYVA 

叫BR I I p心 I 358VJV圳，LTTVQERKERKLREKFPC VNYL,FVFLSVLEYV,FLSVLEYVAV .. VLEYVAVNYL,YVAVNYL 
R2 c.11日3C>T V MCG TTV,SVLEYVAVNY,LEYVAVNYLT I PRAD 

VAWNPHKMLMAGIQCCALLVKDKSD[ 

G DL I I p.L352月 ILKKCYSAKASYLFQQDKFYDV KSDILKKCY,ILKKCYSAK,ILKKCVSAKA,LVKDKSDILK,DILKKC 
1 c.1054仁＞A p.L3521 SYDT YSAK I LUAD 

ESLVLLRRLLAWDLDDVLYAKLNAR(p.A SASSRLAAl,KI NARSASS,RSASSRLAA,NARSASSRL,YAKI N 

叫s I I r~A271 ARSA, VL Y AKLNARS, KLNARSASSR, NARSASSRL.l\,RSASSR 
T3 c.811G>[ S DAG LAAI, LNARSASSRL,1-\RSASSRLAA I LUl-\D 

LEIVTCSHVGHVFRKATPYTFPGGT[p.G 

GALN p.G358 358CJCHVINKNNRRLAEVWMDEFKDF GGTCHVIN KλrTFPGGTCH .. FPGGTCHVl,YTFPGGTCllV,TF 

T13 c.1072G>T c FY!! PGGTCHVI LUSC 

VNRDWLQPLLHRVK印YTRVVCPVl[p.

GALN p.0234 D234月EllNLDTFTYIESASELRGGFDWS

T14 c.702T>A E LH RV汽iCPVIEl,IEllNLDTF， ζPVIEllNL,E!!NLDTFTY,RVVCPVIEll I LUl-\D 

GALN c.950 951! p.W31 GIFVIDKSWFNHLGKYDAQMDI叭iGG[ AQMDIWGGR .. l\/lDIWGGR缸，DAQl\/lDIWGGR,QMDIWG
TU nsG 7fs p.W317fs]REF* GREF I STAD 

AMDRHYFQNTGAYDSLl\/lSLRGGENL[ SLRGGENLK,GGENLKLSF,NI Kl SFKAW,LKLSFKAWL,SI. RG 

GALN I i 戶口吧 I p.E395心肌LCGGSVEILPCSRV GENLKL,MSLRGGENLK,NLKLSFKAWL,RGGENLKLSF,GEN 
TL2 c.1183G>A K GHIYQ LKLSFK1\ I UCEC 

TALLFIYLHHNHVSSWQKKSQEPLS[p.A 

45TJTWSPGKKVHQQllYGSEQIPKPHVI 

TL5 c.133G>/-\ v j 凹WSPGKK”KSQEP凶間，KKSQEPLS.川 I LIHC 

LEPLLHAIAKDPKMVVCPLIDVIDD[p.R 

GALN I 
TLS c.785G>[ 

252月 ITLEY仰叫酬NLQFKW I VIDDITLEY PLIDVI叫i馴LEYK,DVIDDITLEY,ITLEYKP

DNV SPL,CPLIDVIDDI I CRC 

WGYRKDRTLFHPVSNSCMDCNPAEK[ 

GALN I c.1倒 1的 i p.K567 I p.K557del]IFMARCDPLSETQQWIFEHI 
fl6 6delAGA del Nl\/lTVLEKF NPAEKIFMA,CMDCNPAEKl,NP/-\EK!FMl-\R,MDCNPl-\EK!F I BRCA 

LLLLP PRLLA RPS LLLRRSLSAASC[ p. P4 2 的LSAASCA,LSAASCAPl,APISLPAM.. AASCAPI乳，5凶MS
GARS I c.124C>G I p.P42A A]APISLPAAASRSSl\/lDGAGAEEVLAPL CAPl,SAASCAPISL I ACC 

p.K807f IESMQINGSVLKNGSLTNHFSFEKK[p.K 

GART I c.2位OdelA I s 807fslRPEWLS* I FEKKRPEWL,FSFEKKRPEW I ov 
AAPTLVQLEEEI EEEVRRELALPPP[ p. D ! 

2 c.566A＞仁

I p.0189 I 側的PAPPRRQPCHFRNLD圳
A QSLV I REL.l\LPPPA,LPPPAPSP內，RE凶LPPPAP I TGCT 
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TTSRVASTV,ATAASSSPL,KMSTNAARR,GWGAGSATK,AT 
KMSTNAA,ARRTGAil.SR,RTGAASRSA,ASRSATTSR,RSATT 

SRVA,STVPATAAS, NAARRT GAA, WGAGSATKM,SHVAST 

CDRKGTQACQDLMGNFFCLCKAGWG[ I VPA,TAASSSPLM,A TTSRVASTV, RVASTVPAT A,A TKMSTN 
p.G150fs]AGSA fKMSTNAARRTGAAS I AAR,AASRSA TTSR,SSPLMAGPAK,AGWGAGSATK,STNAA 

p.G150 I RSATTSRVASTVPATAASSSPLMAGPAK I RRTGA,AARRTGAASR,RTGAASRSAT,ASRSA丁fSRV,TSRV
§.~~§ ___ J__＇.：~:1::1:~虫~＿c_;____ J __ ~： ___________ J＿立一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿］一＝－立f.主己位些已~~~~~也！~－~－Yc位IY£.且＝一一一一＿＿＿＿＿＿＿＿＿＿＿J __ ~:.r:叩

EE恥~SEMQKQLANYERDKQILLCTKA[p.

p.R3!3 I R313S]SLKVREKELKDLQWEHEVLEQR I iLLCTKASlλLCTKASLK,KASLKVREK,CTKASLKVR,SLKVREK 
5主＇－＇－~－－－上主：~－~.主三至一＿J＿~－－－－－－－－－－－－-L~I!':Y＿一一一一一一一一一－－－－－－－－－－－－-L~~l－~~g－~位~＇.＂.：：＇.ι0＿~！：＼？＿~：~~？－~！世~~！＇：－~－~！＇：！－~.旦旦旦出三一＿J＿坐在P
GATA I c.1002_100 I p.N334 I ARRAGTSCAMCQπTTTLWRRNANG[p I CLQCLWALL,WALLQASQY,RNANGGPCL,LWALLQAS帥，
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VLPEPHlAL,ALQPLQPHA,AIQP叭叭ITT,MI TGPPARV,FLK 

AESK!M,IMFATLQRS,YMFLKAESK,KiMFATLQR,SMLTGP 
PAR,H FCRSSI MK, MFLKAESKl,CS MlTGPPA,RSSIM KPKR,I 

MKPKRDGY, KAESKIM FA, VPFDLH FCR,AALSRHNVL,EPH L 

ALQPL,GPPARVPAV,KPKRDGYMF,FATLQRSSL,DLHFCRS 
針，LHFCRSSIM,ESKIMFATL,LALQPLO.PH,LQPHADHAH,H

AHADAPAl,I QHGHRHGL,HHGI EPCSM,PARVPAVPF,PAV 

PFDlHF,LKAESKIMF,ATLQRSSLW,LQRSSLWCL,AESKIMF 

AT,ADAPAIQPV,APAIQPVLW,SMLTGPPARV,YMFLKAES 
Kl,TLQRSSLVIJ℃L,CSMLTGPPAR,LHFCRSSIMK,FCRSSIMK 

PK,IMKPKRDGYM,GYMFLKAESK,SIMKPKHDGY,l TPPLQ 

CKKVHDSLEDFPKNSSFNPAALSRH[p.H I HGHR,AVPFDLHFCR,HADAPAIQPV,NPAALSRHNV,QPVL 
400fs]NVI PEPHLALO.PLQPHADHAHA I WTTPPL,KPKRDGYMFL,01 HFCRSSIM,MFATI QRSSL,FlK 

DAPAIQPVL叭汀TPPLQHGHRHGLEPCS I AESKIMF,RH~~VLPEPHL,HLALQPLQPH,ADAPAIQPVL,HR 
MLTGPPARVPAVPFDLHFCRSSIMKPK I HGLEPCSM,ARVPAVPFDL,VPAVPFDLHF,FDLHFCRSSl,M 

GATA I c.1200 120 I p.H400 I RDGYMFLKAESKIMFATLQRSSLWCLC I KPKRDGYMF,MFLKAESKIM,AESKIMFATL,IMFATLQRSS, 

3 I linsl-1 I fs I SNH* I FA l LQRSSLW,LQRSSLWCLC,PPAHVPAV門，PEPHU\LQPL I BHCA 

ALQPLQPHA,AIQPVLVI斤T.. MLTGPPARV,FLKAESKIM,IMF 

AT LO.HS, YM FLKAESK, Kl MFl-\T LO.R,SM 仁fGPPAR,HFCRSSI
MK,MFLKAESKl,MSS凶HISA,SSLSHIS/-\L,CSMLTGPPA,RS

SI 札11KPKR,IMKPKRDGY,KAESKIMFA,VPFDLHFCR,GPPAR

VPAV,KPKRDGYMF .. FATLQRSSL,DlHFCRSSl .. LHFCRSSIM, 
ESKIMFATL,SHISALQPL,SALQPLQPH,LQPHADHAH,HAH 

ADAPAl,LQHGHRHGL .. RHGLEPCSM,PARVPAVPF,PAVPF 

DLHF,LKAESKIMF,ATLQRSSLW,LQRSSLWCL,MSKIMFAT 
,ADAP AIQPV ,1-\PAIQPV LW,SM L TG PPl-\IW, YM FLKAESKI, T 
LO.RSSL叭ICL,HMSSLSHISA,CSMLTGPPAR,LHFCRSSIMK,F

CRSSIMKPK,IMKPKRDGYM,GYMFLKAESK,SIMKPKRDGY, 
TIPPLQHGHR,AVPFDLHFCR,MSSLSHISAL,HADAPAIQPV 

EDFPKNSSFNPAALSRHMSS山ilS[pS I ,QPVLVvπPPL,KPKRDGYMFL .. DLHFCRSSIM,MFATLQRSS 

408fs}ALQPLQPHADHAHADAPAIQPV I L,FLKAESKIM F,LSHIS/-\LO.PL,ADAPAIQPVL,H RHGLEPCSM 
LWi iPPLQHGHHHGLEPCSMLTGPPA I ,ARVPAVPFDL,VPl-\VPFDLHF,FDLHFCRSSl,MKPKRDGYM 

GATA I c.1222 12.2 I p.S408f I RVPAVPFDLHFCRSSIMKPKRDGYMFL I F,MFLKAESKIM,AESKiMFATl,IMFATI QRSS,FATLQRSSL 

＝立一一＿＿＿＿＿＿＿L'?_'.f:' 
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ALQPLQPHA,AIQPVI 叭汀T,MI TGPPARV,FLKAESKIM,IMF 

ATLQRS, YM FLKAESK,KIMFATLQR,SMLTGPPAR,H FC RSSI 

MK,M FLKAESKl,MSSLSl llSl-\,SSLSH ISAL,CSML TGPPA’的

SIMKPKR,IMKPKRDGY,KAESKIMFA,VPFDLHFCR,GPPAR 

VPAV,KPKRDGYMF,FATI QRSSL,DI HFCRSSl,LHFCRSSIM, 

ESKIMFATL,SHISALQPL,SALQPI QPH,LQPHADHAH,HAH 

ADAPAl,LQHGHRHGL,RHGLEPCSM,PARVPAVPF,PAVPF 

DU IF,LKAESKIMF,ATLQRSSLW,LQRSSLWCL,AESKIMFAT 

”ADAPAiQPV ,APl-\IQPVLW,SM LTG PPARV, YM FLKl-\ESKl,T 

LQRSSI 叭／CL,HMSSlSHISA,CS「v1LTGPPAR,I HFCRSSIMK,F 

CRSSIMKPK,I f、i/lKPKRDGYM,GYMFI KAESK,SIMKPKRDGY, 

TTPPLQHGH R,AVPFDLH FCR, MSSI SH ISAL,HADAPAIQPV 

E DFPKNSSF N PAA LS RH MSSLSH IS [p.S ,QPVLV句TTPPL,KPKRDGYMFL,DLHFCRSSIM,MFATLQRSS

408fsJALQPLQPHADHNIADAPAiQPV L,FLKAESKIM F.LSHISALQPL,ADAPAIQPVL,11 RI IGLEPCSM 

L叭iTTPPLO.HGI 1 RHGLEPζSMLTGPPA ,ARVPAVPFDl,VPAVPFDLHF,FDUIFCHSSl,MKPKHDGYM 

GATA I c.122.3一122 I p.S408f I RVPAVPFDLHFCRSSIMKPKRDGYMFL F,MFLKAESKIM,AESK!f叫FATL,IMFATLQRSS,FATLQRSSL

3 4insT s KAESKIMFATLQRSSLWCLCSNH* W,LQRSSLWCI C,PPARVPAVPF I BRCA 

M日GPPARV,FLKAESKIM,IMF/-\TLO.RS,YMFLKAESK,KIMF

ATLQR,SMI TGPPAR, HFCRSSIM K,MFLKAESKI, l SF叭ITTPP

L .. CSMLTGPPA,RSSIMKPKR,IMKPKRDGY .. KAESKIMFA,VP 

FDLH FCR,GPPARVPAV, KPKR DGYMF,FATLQRSSI, DLH FC 

RSSl,LHFCRSSIM,ESKIMFATL,LQI IGHRI IGL,RHGLEPCSM 

,PAHVPl-\VPF, Pl-\VPFDLH F, LKAESKI MF,A TLQRSSL叭1,lQR
SSLWCL,AESKIMF/-\T,llPPSSLSFW,SLSFV內 TiPPL,SMlTGP 

PAHV,YMFLKAESKl,TI QRSSLWCL,CSMLTGPPAR,MHPPS 

SLSFW,I HFCRSSIMK,FCRSSIMKPK,IMKPKRDGYM,GYMF 
LKAESK,SI M KPKRDGY,TTPPI. QHGH R,AVPFDLH FCR.,KPK 

iSPFSHSSHMLTTPTPMHPPSSLSF[p.54 RDGYMFL,DLHFCRSSIM,MFATLQRSSL,FLKAESKIMF,HR 

30fs﹞、WffPPLQHGHRHGLEPCSMLTG HGLEPζS~1呵，1-\RVPAVPFDL,VPAVPFDlHF,FDLHFCRSSi,M

G的A I c.1290_12.9 I p.S430f I p附PAVPFDLHFCRSSIMKPKRDGY KPKRDGYMF,MFLKAESKIM,AESKIMFATL,IMFATLQRSS, 
3 1 ！鬥主f s k司 FLKAESKIMFATLQRSSL＼仇iCLCSNH* FATLQRSSLW,LQRSSLWCl C,PPARVPAVPF 1 日RCA

MLTGPPAHV,FLKAESKIM,IMFATLQHS,YMFLKAESK’的MF

ATLQR,SMLTGPPAR,HFCRSSIMK,MFI KAESKl,CSMLTGP 
PA,HSSIMKPKR,lf叫KPKRDGY,KAESKIMFA,VPFDl HFCR,G 

PPARVPAV,KPKRDGYMF,FATI QRSSL,DI HFCRSSl,LHFCR 

SSIM,ESKIMFATL,LSFGPHPPL,LQHGHRHGL,RI IGLEPCS 

M,PAHVPAVPF,PAVPFDL阱，LKAESKl!V悴，ATLQRSSLW.L

QRSSLWCL,t'\ESKIM FAT,SLSFGPH PPL,SML TGPPARV, YM 

FLKAESKl,TLQHSSLWCI ,CSMLTGPPAR,I HFCHSSIMK,FCH 

SSIMKPK,IMKPKRDGYM,GYMFLKAESK,SIMKPKRDGY,A 

VPFDLHFCR.,KPKRDGYMFL,DLHFCRSSIM,MFATI QRSSL, 

FSHSS HM L TTPTP l\/l H PPSSLSFGP H [p. FLKAESKIMF,HRI IGLEPCSM.ARVPAVPFDL,VPAVPFDLI IF 

H434fs﹞ PPLQHGHHHGLEPCSM仁fGPP ,FDLHFCRSSi,MKPKRDGYMF,MFlKAESKIM,AESKIMFAT 

前r A I c.1301 130 I p叫 I AR州州仗的心 L,IMF/-\TLQRSS,F/-\TLQRSSLV句， LQRSSlWCLC,PPARVPAVP

3 2.insC fs LKAESKIMFATLQRSSLWCLCSNH* I BRCA 

M日GPPARV,FLKAESKIM,IMF/-\TLQRS,YMFLKAESK,KIMF

ATLQR,SMLTGPPAR,l IFCRSSIMK,MFLKAESI汀，CSMLTGP

PA,RSSIMKPKR,IMKPKRDGY,KAESKIMF/-\,VPFDLHFCR,L 

SFGPHHPL,GPPARVPAV,KPKRDGYMF,FATI QRSSL,DI HF 

CRSSl,LHFCRSSIM,ESKIMFATL,LQHGHRHGL,RHGLEPCS 

M,PARVPAVPF,PAVPFDLHF .. LKMSKIMF.ATLQRSSLW,L 

QRSSLWCl,HPLQHGllRI 1,/-\ESKIMF/-\T,SLSFGPHI IPL,SML 

TGPPARV,YMFLK/-\ESI衍，Tl QRSSLWCL,CS「v1LTGPPAR,l HF 

CRSSIMK,FCRSSIMKPK,IMKPKRDGYf叫，GY「v1FLKAESK,SI

MKPKRDGY,AVPFDLH FCR,KPKRDGYMFI, DLHFCRSSIM, 

HSSHMLTTPTPMHPPSSLSFGPHHP[p. MFATLQRSSL,FLKAESKIMF,l IRHGLEP仁S M,ARVPAVPFDL 

H435fs]LQHGHRHGLEPCSMLTGPPAR ,VPAVPFDLHF,FDLHFCRSSl,MKPKRDGYMF,MFLKAESKI 

GATA c.1304 130 p.H435 VPAVPFDLHFCRSS!MKPKRDGYMFLK M,AESKIMFATl,IMFATLQRSS,FATLQRSSL\J旬， LQRSSL叭IC

’3 、 SinsC fs AESKI M FATLQRSSLW’CLC可NH" LC,PPARVPAVPF 1 日RCA

G/-\TA p.M44 ·1 iPTPMHPPSSLSFGPHHPSSMVTA[p. 

3 c.1329G>T 31 M443月 IG* I HPSSMVTAI I LUAD 
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CLQCL WALi ,QWGPCLQCI ,TTTTTI WRL; WALLQASQY,EE 
CQWGPCL,QWGPCLQCLW,LWALLQASQY,QTTTTTLWRL 

c.983 984; I I ………叫P
G盯A I ~sCTGGAG P叫f 叫5﹞ LEEECQW的叫山ALLQAS
3 G s QY* ,CQWGPCLQCL,LQC叫ALLQ/\ I BRCA 

QAELKRLSELLTESISRGTFFVPGG[p.G4 
FVPGGAQYL,AQYLLRSKK,GAQYLLRSK,FFVPGGAQY,VPG 
GAQYLL,FVPGGAQYLL,GAQYLLRSKK,FFVPGGAQYL,TFFV c.1292_ 129 I p.G431 

GBP7 I 3!nsG fs 31fs]AQYLLHSKKED* PGGAQY I STAD 

p.L389f VSLLKRNNCGKALDIARQARDMLGG[p. MLGGMGFLT,RDMLGGMGF,GGMGFLTSl,RQ/~RDMLGG I 
GCDH I c.1167de!G I s L389fs]MGFLTSIT* M,RDMLGGMGFL I STAD 

GCDH I c.244C>T 

1 c.919A>G 

c.315 3!6i 

EEQ！了TDEILIRDTFRTYCQERLMP(p.R8

I p.R82C I 2CjCILLANRNEVFHREllSEMGELGVLG 

RVLKRKTFNKVLGHVNNILISAVLP[p.T3 

I p.T307 j 叫AAFRVAKKRAPKVLGπLVVGLI A 
A GV 

GQTGGLTQPKKDEPKKLPPRPGGPE[p. 
E105fsJTQARTPSPNKAGYSPDCDPKRT 
ASRRQGTPKSRICPO.LLPAEEGQGARA 

p.E10日 I PTRAQGAVSPTPHHTPRVHALAVQDA 

RLMPCILLA,MPCILLANR,QERLMPCIL;LMPCIUANR,CQE 
RLMPCIL,QERLMPCILL I LUAD 

ILISAVLPA,LISAVLPAA,AVLPAAFRV,VLPAAFRVA,SAVLPA 
AFR,LPAAFRVAK,ISAVLPAAF,I LISAVLPAA, VI PAAFRVAK,I 
SAVLPAAFR .. AVLPAAFR悅，SAVLPAAFRV,LISAVLPAAF I BRC/>, 

RICPQLLPA,ASRRQGTPK,Q,L\RTPSPNK,RTASRRQGT,KSRI 

CPQLL,HTPRVHALA,SPTPHHTPR .. HAL.L\VQDAV,APTRAQ 
GAV,TPRVHAL.L\V,RQGTPKSRl .. RAQGAVSPT,AQGAVSPT 
P,HHTPRVHAL,TPSPNKAGY,AEEGQGAIV\,LLPAEEGQGA, 
TQARTPSPNK,TASRRQGTPK,QARTPSPNKA,AGYSPDCDP 
K,ASRRQGTPKS,KSRICPQLLP,RVHAI AVQDA,RTPSPNKA 
GY,HALAVQDAVR,HTPRVHALAV,TPKSRICPQL,SPTPHHT 

__ §_9..~L1:::i.~主一＿＿＿＿＿＿＿＿＿＿＿＿＿＿［＿＿三＿＿＿＿＿＿＿＿＿＿＿J __ ：｛＿笠：一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿J_f~~L~~！~f_g＿~~~＇在：旦旦旦旦~Y..~~：！.：f立一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿j__I＿~~I ________ _ 
I GPRGGGQPH,EPRRAGGSV,QPPCGLQPL,HQDPHRAE仇’，

SVCSDNSYDnAMSTATPVGPRGGG[p. I AEWALAEDM,WAIAEDMSV,AEDMSVPPV,RAGGSVSEL, 
G593fs]QPHQDPHRAEWALAEDMSV I WERAPQPPC,LQPLVSRSL,SELGVLWER,DPHRAEWAL,AL 

GDPD I c.1779 178 I p.G593 I PPVPDTEAGEPRRAGGSVSELGVLWER I AEDMSVPP,GLQPLVSRSL,RAEWl-\LAEDM,RRAGGSVSEL, 
5 I O!nsC I fs I APQPPCGLQPLVSRSLS' I AE、WAU\EDMS,SELGVLWERA,QPPCGLQPLV I KIRP 

p.R268 
GEM c.803G>T 

p.S509 
GENl c.1526C>T 

c.49 50ins 
GFM1 I C p.A17fs 

p.Q308 
GFRAL c.922C>A K 

GGA2 c.188C>T p.A63V 

GIGYF p.R227 
2 c.680G>A H 

RDSKEKNERRLAYQKRKESMPRKAR[p. 
R268LJ LFWGKIVAKN NKN MAFKLKSKS 
CHDL 

VMSFQSH MTLKPTCEi FH KQNSKLN[p. 
S509l] l GISPDPTLPQESISASLNSI LLPK 
N 

MRLLGAL\AVAALGRGIV\P[p.Al Ifs]RL 

PRLAEEAG* 

LGTVLQVQCTCRTITQSEESLCKIF[p.Q3 
OSK] KH M LH RKSCFNYPTLSNVKGMAL 
vrn 
MSEQDWSA!QNFCEO.VNTDPNGP fl-I [ 
p.A63V]VPWLLl-IHKIQSPQEKEl-ILY A仁I

VLEM 

PNFEEGGP fSVGRKHEFIRSESENW[p. 
R227H}H IFHEEQNGEDEDGGWRLAGS 
RRDGE 

RLFWGKIVA,SMPRKAR凹，RKARLFWGK,KARLFWGt仆，LF

WGKiVAK”MPRKARLFW,ESMPRKARL,RLFWGKIVAK,SM 
PRKARLFW,KARLF＼＼泊的V,MPRKARLFWG,KESMPI司KARL,

RKARI FWGKI 

HKQNSKLNL,SKI NLG!SP,I GiSPDPTL,KQNSKLNLGl,FHKQ 
NSKLNL 

RLPRLAEEA,ALGRGRAPI司，RGRAPRLPI司，APRLPRU\E,AALG

RGRAPR,RGRAPRLPRI 

的FKI IMLI IR,IFKI IMLHRK,SLCKIFKHM,SLCKIFKHML,KIFK 

HMLHRK,KHMLHRKSCF 

HVPWLL/-\1 IK,THVPWLU\H, VPW’LLAHKl,GPTHVPWLL,N 
TDPNGPTHV,HVPWLLAHKl,DPNGPTHVPW 

ESENWH iFR,SESENWH IF，的ESENWHIF

WSFILPNL,IGFGRCFQK,!FKDVLIGF,CFQKYGIGF,IGFCRN 
VSF,GFGRCFO.KY, VLIGFGRCF, VSFILPNLI., LIGFGRCFQK,K 

LLKLKY DE Ki KN I RE EAERN I FK DV[p‘V27 I YGIGFCRNV,IGFGRCFQKY,FQKYG!GFCR,NVSFILPNLL,N! 
GIMA I I p.V276 I 6fs]LIGFGRCFQKYGIGFCRNVSFILPNL I FKDVLIGF,AERNIFKDVL,RCFQKYGIGF,GIGFCRNVSF,IGFC 

LUAD 

UCEC 

KICH 

LUAD 

UCEC 

UCEC 

__ f.7-_______ J __ ＇.：~~~7-2型工一＿J__ ~： ___________ J＿立－－－－－－－一一一一一一一一一一一一一一一一一一一一一一一一一一J＿＿巨型.Y..?E~－~旦旦旦旦~~~－~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-1－旦在P
SCCEKGDTFFVLVFQLGRFTEEDK f ［口A

~~MA I c.1630G>T i ：叫 I ~~4SJSVAKL叫GADFTKYAIMLFTRK 1 ：﹔﹔﹔﹔笠﹔：；S~：l~：TSV,SVAKLEAI叭VA叫，TSVAK I KIRP 
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RL K司TCWKAT,RAPRSLHAV,SLRRRHLGR,TCWKATWAF,T

WAFGTPSW,RLRSGGLPQ.QWRKRPVSL,RKRPVSLRR,RRR 
HLGRLM,LGRLMTζWK，ζ:WKATW AFG,S叭IHPPWWRI司， RP

RRO.RAPR,RO.RAPRSLH,WAFGTPSWR,RPPWWRRPR,MT 
CW KA TWA, LPO.WRKRPV, 1 LRLRSGGL,LRSGGLPO.W, LMT 

CWKATW .. RRQRAPRSL,TPSWRPPWW’,I MTCWKATWA .. 

GLPQWRKRPV,SLRRRHLGRL,HLGRLMTCWK,RSGGLPQ 
W阱，的LRRRHLGR .. RLl\/lTCWKA T\IV..MTCWKATWAF, RLR 

SGGLPQW,QWHKRPVSLR,RKRPVSLI月阱，SWRPPWWRRP

SRSSKCPVEAKVTSGRETLRLRSGG[p.G I , WWRRPRRQRA,RQRAPRSLHA, TWAFGTPSWR, 1 PSWRP 
227fs]LPQWRKRPVSLRRRH LGRLM re I PWWR,RPPWWRRPRR,ETLRLRSGGL, LPQWRKRPVS,RPV 

p.G227 I WKATWAFGTPSWRPPWWRRPRRQR I SLRRRHL,RPRRQRAPRS,PQWRKRPVSL,LRRRHLGRI. M,R 

__ §!!:SL_L~：豆豆史l§___ J __ f~＿一＿＿＿＿＿＿＿___[ __ 0！：＿~~~！－~＇.~：止一一一一一一一一一＿＿＿＿＿＿＿＿＿＿［一－~！－~
KVHPNKAEFIRAKYQMLAFVHRI P{:[ p. 

p.Rl23 I R123LJLDDDSVTAKDLSKQI HSSVRTG 

GIT2 I c.368G>T I L NLET CLDDDSVTA,LPCLDDDSV,RLPCLDDDSV,LAFVHRLPCL 

SLTPMHSLL,LISPMITRl,KQASEQNWV,LLISPMITR,SPMIT 
RILK,QASEQNWVI, WVITVQNKl,REAPSL TPM,SEQNWVIT 

V,WGRREAPSL,MHSLLISPM,IEWGRREAP,KQASEQNWVI 

SLTPMHSLU,LLISPM ITI刻，LISPMITHI L,SLLISPM ITf司， ISPMI
YKLVTGDRNNSSCRNYNKQASEQNW[ I TRILK,NWVITVONKl,TVQNKIEWGI司，APSLTPMHSL,RREA

p.A311 I 口.A311fs﹞VI fVQNKIEi/VGRREAPSLTP I PSLTPM,REAPSLTPMH,PMHSLLISPM,MHSLUSPMl,IEW 

LUAD 

§.~主~－－－－-L~：l~~~－~！＿~____ J __ ＝一一一＿＿＿］一＝－ 三1三－~！~£且＇.！：~！~，~立~－－－－－－一一一一一一＿＿＿＿J __ 巨主£~一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿J __ ~！~－~－－－－－－－－－－ 

__ §｝＿~~－－－＿＿］＿土

GJB4 c.64C>A 

GLB1L 

LIFKLllEFLFLYLLH fLWHGFNMP[p.Rl6 
p.R160 I OH]HLVQCANVAPCPNIVDCYIARPTEK I NMPHLVO.CA,HlVQCANVA,MPHLVQCAN,LWHGFNMP 

MNWAFLQGLLSGVNKYSTVLS[o.R22S 

p.R22S I ]SIWLSVVFIFRVLVYVVAAEEVWDDE 

I KMPYEPLTPVLYLSLWDALKYLGEP[p.I 

VLSS!WLSV,S IWLSVVFI, LSSIWI SVV, KYSTVLSSl,SSIWI SV 
VF,STVLSSIWL, N KYSTVLSS, YSTVLSSIW,TVLSSIWLSV, Vl S 

SIWLSVV,KYSTVLSSIW,SIWLSVVFIF,SSIWLSVVFl,LSSIWL 
SVVF,NKYSTV岱51,YSTVLSSIWL

p.!407 I 407M]MKSEKPINMENLPVNGGNGQS I ALKYLGEPM,EPMKSEKPl,MKSEKPINM,AI KYLGEPMK .. DA 

2 c.1221仁＞G I M I FGYIL I LKYLGEPM 

I p.W27 I QEQLVHH!NSEHIHGERKEFVCHWG[p. I 
·－－豆~－＇.~____ J __ ~：？..！＿~豆豆豆一J__ ?_!:>_ _________ _j一旦三？＿？＿！且在全~§~－~－－－－－－－－一一一一一一一一一一j一＝－巨E巴f立yy＿旦r:.，.主E巴~－~笠豆5

VHAPRRCSDGGAHGYGRRHLO.PHDA[ 
p.P998 I p.P998L]LGHGVRRASDPVRTGSEGLAL 

LIJAD 

LUAD 

__ g日三＿＿＿__]_ __ ~：~~－~主三I_____ ［＿＿＿~ ___________ Jx~＿Y.~~－－－－－一一一一一一一＿＿＿＿＿＿＿＿＿＿＿J __ 0＿~豆~L'.?..Y.'！.：＇.~0L9..0＿~§－~！§.Y.'＿~：｝.＿~L~~旦旦旦~＇.~~！＿1且暫且扎＿J＿主~s;___ _ 
AVSCFRITR，且可LSSCNPR,SLSSCNPRR,SCNPRRW閉，RWPR

PRRSA,RRSAVSCFR,RSAVSCFRl,CFRITRGPR,ITRGPRAAS, 

STRPPVLPA,NPRRWPRPR .. WPRPRRSAV,RPRRSAVS仁，GP

RMS PET .. LPASPRTS P, FSSLSSCN PR,SS LSSC NP RR,SSCN P 
RR叭／ PR,S1\VSCFRITR,RWPRPRRSAV,CFRITRGPRA,ITRGP

PVRTGSEGLALPRVPRFSSLSSCNP[p.Pl I RAASP,RAASPUSTR,STRPPV凹的，CNPRRWPRPR,SCFRI
p.P103 I 033fs]RRWPRPRRSAVSCFRITRGPRAA I TRGPR,WPRPRRSAVS,RPRRSAVSCF,SPETSTRPPV,I PASP 

團主~！~－－－－－－L~｝.9＿~＿豆豆豆豆＿＿＿［＿｝立一＿＿＿＿＿＿＿L~£~I~I~！：：？＿Y.~－~位£！.：＇.！：？＿~Y.日笠：_____________ _J一~I~盟主~！.：＇.~｛！：：~~~－~－~£＇，：~旦旦旦旦~~~！l＿~｝：＇.＿~旦旦旦出一＿＿＿＿＿＿＿＿＿＿＿＿UI!::'.2 
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GLIPR 

HVQKLDILY,SllNFMVLV,ALKMNU QV,KMNLLQVI 1,LLQ 

VLLSEV,KMAVALETV,LllFSLFGT,TLTKLVVLL,KLVVLLLHV, 

VLLLl1V0.KL, YMQQFSY/-\T,VLVKiζGS/-\,CLH!!F!YK,llFIYKM 

YK,KMYKWSI LN, ILNFMVlVK,SLFGl rLTK, VVLLLHVQK,I L 

YMO.QFSY,QQFSY ATM R,IFIYKMYKW, IYKMYKWSI, MYK 

WSILNF,KWSILNFMV,TVLllFSI F,IFSLFGTII ,LYMQQFSYA 

,TARAWGKNV,MQRRKCTIL,QRRKCTILK,RllFIYKl\/lY,LLSE 

VGMQR,CTILKMAVA,ETVLllFSL,LVKICGSAL,YKMYKWS仕

”GMQHRKCTI”VQKLDILYM,MQQFSYATM,RAWGKNVCL, 

KNVCLRll F,LRI IFIYKM, YKWSI LN FM, WSll N FMVL,KICGS/-\ 

LKM,LKMNI I QVL,LQVUSEVG,RRKCTILKM,lKMAVAI ET, 

MAVALETVL .. VALETVLll,ALETVLllF .. LHVQKLDIL,LDILY「vlQ

QF,FIYKMYKWSI, YKWSILN Fl\/lV, WSI LNFMVLV .. I LNFMVL 

V間，N LLQVLLSEV, KMAVALETVL .. VU I FSLFGT, 11 FS LFGTTL, 

SLFGl rLTKL,TL f KLVVLLL,IL YMQQFSYA, YMO.QFSYATM, 

VLVKICGSAL,AI KMNI LQVL,RllFIYKMYK,KMYK叭／SILNF,S

ILNFMVLVK,lVKICGSALK,MQRRKCTILK,FSLFGTTlTK,RA 

WGKNVCLR, lVVLLLHVQK, MQQFSY ATMR,AWGKNVCLR 

1,IYKMYKWSIL,MYKWSILNFl\/l,K協，SILNFl\/lVL,VALETVLI I F 
開E rvu11二Slf﹔， LYMO.〔立F﹔SY!H,

IPI司GSNLRFM r~凡iDVl-\LSRfAR』＼~＼臼iGK﹝D I ILYMQO.FSY,CTILKM/WAL,MAVALE rvu, VGMQRRKCTI, 

.G92fs]NVCLRllFIYKMYKWSILNFMVL I GMQRRKCTIL,1 QVI LSEVGM,ARAWGKNVCI ,GKNVCLRll 

VKICGSALKMNLLQVLLSEVGMQRRKC I F,LRllFIYKMY_,llFIYKMYKW,VKICGSALKM .. LKMNLLQVU., 

TILKMAVALETVLllFSLFGTTL TKL VVLLL I QRRKCTI LKM, LKMAVALETV,LETVLI IFSL .. LHVQKLDILY,HV 

1L2 I c.276delA I p.G92fs I HVQKLDILYMQQFSYATl\/lRQEEH 本 QKLDI L YM,KLDI L YMQQF,QQFSYATMHQ STAD 

KLELQGVKGGVDHAAAFGRIAFSCP[p. I IAFSCPPER,NSTGGHSGR,HPRESNSTG,RESNSTGGH,CPP 

GLOD I c.667 _668! I p.Q22.3 I Q223fsjPERVARLRRLDEKGEPEDSDSP I ERVARL,RIAFSCPPER,VARLRRLDEK,FSCPPERVAR,IAFSCP 

4 I r叫 I Fs I GEPGHPRESN訂GGHSGRP* I PERV I LUAD 

DTISRACFPLAFLIFNIFYWVIYKl[pιL454 

__ §＿~~主~－－L~｝－~＿？＿9-~~三主＿＿J_E：＿~：~－~！~Lj__！﹞！：＇..＇.~！＿~＿［＿）.＇.旦旦旦旦旦：：.－：.－－一一一一一：－；－－－－－－-1-D＇..~＿Y.:!)'.!S！！，！.旦旦＇.~！X：~＇.日＇.！.~！！~！＿＇.~！？！甘工~~｛＇i_巨型！~－－－－－－一一一＿j_g~~－－－－
AYSEYPDDSL[) I.DI:>

pF132 I 132LJLFANEKGANFHEγπDNKLLRIFK I i一lFANEKGA,SIWKPDLLF,IWKPDLLFA,DSIWKPDLI• SIWK 

·－－豆~！＇..＇：皇之L＇.：~~~~s;？＿在一＿＿J __ ~－－－－－一＿＿＿＿J＿旦旦－－－－一一一一一一一一一一一一一一一一＿＿＿＿＿J＿£＿~且也立在世~~豆豆些L＿＿＿一一一一一一一一一一一一一一一一＿＿＿＿J __ ~~－~一
IYLDDDVIVQGDIQELYDTILALGH[p.A I p.Al78 117州AAFSDDCDLPSAQDINRLVGLQ TLALGHVAA,DTTLALGHV,TII Al GHVA,LAI GHVAAF .. DTT 

2 c.533ζ＞T V NTY LALGHVA,TTLALGHVAA,Tu\LGHVAAF I GBM 

RHQELFRLRGIKAQVALRLAELARR[p.Q 

GLTSC I I p.Q389 I 389R]RRRRQARREAE 
R2ι1166A>G R QAP RRRRQI~阱，RLAELARRRR I ACC 

c.1139_! 14 I p.G380 I CYVDMSTVDADTVTElAO.VIVSRGG[p. I SPRLRESAA,GALSGSPRL,RGGALSGSPR,QVIVSRGGAL,SP 

§＿~）＇.~－~－J ＿＿立.~~三立一一一一＝＝一i一空一一一一＝＝一J__ 三盟！主j主~－~♀笠~~－~~－巴企位二一一一一一一＝＝」5~~－巴主已Y一＝＝＝一一一一一一一一一一一一一一一＝＝一－L~I.主~！？ __ 
KYFLDNLDKLGEPDYIPSQQDll LA[p.R2 

GNAl I I p.R200 I OOG]GRPTKGIHEYDFEIKNVPFKMVDV 

~－－－－－－－－－J __ ＇.：~豆豆豆豆：：§____ J __ § 
GNAO I I p.P283 I KWFTDTSllLFlNKKDIFEEKIKKS[p.P28 I KIKKSQLTl,QLTICFPEY,KKSQLTICF,KIKKSQLTIC,SQLTICFP 

} __________ __]_ __ ~：！？：~豆豆三主一＿J＿立一＿＿＿＿＿＿J __ ~型企立＇.~~~~立豆~~~£.豆豆旦旦~！~虫旦，：，＿j__~＇.（，！且也旦~：！：＇.~£，£~~!SL~~~－旦－－－－－－－－－－－－－一一一一一一一一＿＿J __ ~立呂立
QYFLDKIDVIKOADYVPSDQDLLRC[p.R 

p.R844 I 844C]CVLTSGIFETKFQVDKVNFHMFD 

·－－主＇.~－~~－J__ '.:3＿~~2~？：＇. ___ J_E _____________ J___y:g＿~－－一一一一一一一一一－－－－－－－－－－－－－L~~~g~9－~~芷旦旦旦＇.~－－－－一一一一一一一一－－－－－－－－－--1－－~－＇.~－~－－－－－一
QYFLDKIDVIKQADYVPSDO.DI LRC[p.R 

p.R844 I 844H]HVLTSGIFETKFQVDKVNFHMFD 

＝－主？一＿J
LAKIYAMHWGTDSRI l.VSASQDGKL[ p. 
180T]TIWDSYTINKVHAIPLRSSWVMT I LTIWDSYTT,SQDGKLTIW,GKlTIWDSY,TIWDSYTTNK’的

豆~－'-3.~J__ ＇.：~~~~:i:三~~－－－－---1-- ！豆QI一＿＿J __ ~，呂r一＝一一一一一一一一一一一一＿＿＿＿J __ g 
KlASSYSGl,ASSYSGIEK,LL1屯SSQQRK, KDKKLASSY, KKLASS 

YSG,KQL凶犯0.Q,IEKQLl_ASS,LI ASSQQRKL,QLLASSQQR 

K, LASSYSG I EK,SYSG i E KQLL, FKDKKLASSY, KKLASSYSG !,SS 

YSGIEKQL,SENPFKDKKL I STAD 

RGFLRYWVS,DLNRGFLRY,TADLNRGFLR,CTADLNRGFL .. A I 

DLNRGFLRY I STAD 

h

卅
一

T
E

e
-
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e
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了

G2

-GA 

CEEHARSDPLLIGIPTSENPFKDKK﹝p.T巴

拉T臼fs I 8fs﹞ LASSYSGIEKQL凶SSQQRKL'
I AISPTHPGEGlVLRPLCTADLNRGF[p.F 

p.F54fs I 54fsj LRYWVS' 
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VKAVLRDFYESMFPIPSQFELPREY(p.R 

GNPT I I p.R: 18 1189QJQNRFLHMHELQEWRAYRDKL 
AB c.3566G>A 90 K叭NTHC

EYQN RFLH M .. LPREYQNRF, REYQNRFLH, YQNRFLH M 1-1, LP 
REYQN RFL, RE YQN HF LH M,SO.F ELPREYO. UCEC 

KKESNLETELKSQTARIMELEDHIT[p‘Ql 
GOLG p.Q153 5361-1]HKTIEIESLNEVLKNYNQQKDIEH 
A4 c.4608G>T 6卡i KE Mf.LEDH!TH,l IKTIEIESL,LEDI llTHKTI CRC 

ELEELRHEKEMQREEIQKLMGQIHQ[p. 
L4921JIRSELQDMEAQQVNEAESAREQ KLMGQIHO.l,KLMGO.IHQ恨，HQIRSELO.DM,QKLMGQIHQI30LG I I 

AS c.1474C>A p.L4921 LQDL ,GO.IHQ!RSEL I KIHC 

ILNTPDLRKQWLQEVKVMADRllGM[p. RllGMWTQL,llGMWTQLV,WTQLVSNLK,MWTQLVSNL, 
MADRllGMW,RllGM叭rf0.LV,GMWT0.LVSNL,MWTQLVSp.R355 I R355WjWTQ川LKKEGSTHNWQH I 

GOf2 I c.10日C>T I w TDQ!GM N LK, WTQLVS N LKK, 

GP2 c.122ζ＞T p.S41L 

GPAT c.629 630i p.K210f 
CH4 nsA 

LALVSCILTQASAVQRGYGNPIE.l\S[p.S4 
1L﹞ LYGLDLDCG/WGTPE.l\HVCFDPζQ 

NY 

FLARLKGQDPGAPQLQSESKPPKKK[p‘ 

K210fs]EKEKEAERGGHSYSI* 

NPIEASLYG,YGNPIEASLY,NPIEASLYGL,IEASLYGLDL I me 

EMRGGRSY,KEAERGGRSY,AEHGGRSYSI I PRl-\D 

MQMRSTQNM,QMRSTQNML .. MLSRTSEKA .. NMLSRTSEK 
,QMKERVQLI已RSTQNMLSR,RVQLKGMRR,KRKRKGGRK,

KGGRKRRKK,RRKKLQHLK,LSRTSEKAR,RTSEKARHR,KAI司R

RKGDl,HRRKGDIKK,KGMHRRTLQ,GMRHHTLO.E,HLKGM 
MO.MR,LKGMRHRTL,KKLQHLKGM,0.HLKGMMO.M,GM 
MQMRST（丸SQMKE RVQL, KERVQLKG M, RTLQEQVG L, M 
QMRSTQNML,MMQMRSTO.NM.50.MKERVQLK,RTSEKA 

MLARLKGQDPGAPO.LQSESKPPKK[p. I RRRK,KKRKRKGGRK,KHKGGRKHRK,KHRKKLQHLK,QMRS 
K210fs]RKHKGGRKHRKKLQHLKGMM I TQNM凶，QNMl五RTSEK,LSRTSEKAR且，KARRRKGDIK,RSO.

0.MRSTQNMLSRTSEKARRRKGDIKKER I MKERVQL,RVQLKGMRRR,MLSRTSEKAR,QLKGMRRRTL, 
GPAT I I p.K2!0f I SQMKERVQLKGMRRRTLQEQVGLGN I LQHLKGMMQM,RKRRKKI QHI ,RKKLQHLKGM,KKI QHLK 

~＇.：！.土－－－－－L~：.§3＿~＿生l~－－－－--L－~－－－－一＿＿＿＿J ＿＿二一一一一一一一一一一一一一一＿＿＿J ＿＿旦日~旦旦旦旦旦~－~g＿也豆豆豆！~＇.~~~y＿＿＿＿一一一一一＿＿＿＿＿＿＿＿＿J＿~I!::'.2_ 
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GPC6 c.640G>A 

GPLD 
1 c.2150G>A 

GPM6 
A c.149ζ＞T 

GPNM 
8 c.522C>G 

GPNM c.~﹜ 10de!T 

B c 

GPR1 
10 c.1327A>G 

GPRl 
12 c.3848C>A 

GPR1 
23 c.1889T>C 

GPRl 
2'.1 c.338G>A 

p.A214 
T 

p.R717 

Q 

VTRTFIAAR,RTFIAARTF,KIQVTRT刊，QVTRTFIAA,TFIAART

CVSKYTDQlKPFGDVPRKLKIO.VTR[p.A I FV,LKIO.VTRTF,IQVTRTFIA,RTFIAARTFV,KLKIQVTRTF,KI 
214ηTFIAARTFVQGLTVGREVANRVS I Q\iTRTFIA,\iTRTFIAART.QVTRTFIAAR,LKIQ\ TRTFl.IQ肝
KVS I RTFIAA,TRTFIAARTF I CRC 

TRMY ALTSDAQPLLLSTFSGDRRFS[p.R 
717QjQFGGVLHLSDLDDDGLDEllMAA I SQFGGVLHL,SGDRRFSQF,RRFSQFGGV,RFSQFGGVL,FSG 
PLR I DRRFS旺，RRFSQFGGVL.FSQFGGVL此，凹陷的LHLS I CRC 

IPYASLIATILLYAGVALFCGCGHE[p.AS 

!JV]VLSGTVNILQTYFEMARTAGDTLDV I VLSGTVNIL,EVLSGTVNl,ALFCGCGHEV,EVLSGTVNIL,HEV 

p.ASOV I F I LSGTVNI I KIRC 
I FMYVFHTLG,RRWNFMYVF,NFMYVFHTL,GWRRWNFMY 

GQSHHNVFPDGKPFPHHPGWRRWNF I ,RWNFMYVFH .. MYVFHTLGQY,GWRRWNFMYV,RWNFM 
p.!174 I [p.!174M]MYVFH fLGQYFQKLGRCSV I YVFHT,HPGWRRWNFM,WNFMYVFHTL,WRRWNFMYVF 
M I RVSVNTA I ,FMYVFHTLGQ I LUl-\D 

p.C3fs I MEζL[p.C3fs﹞ LFPGISAPGCKIAT* I LLFPGIS1\P,MECLLFPGl,LLFPGISAPG,MECLLFPGIS I TGCT 

I TALPLNFSRKFIDWKGIPVNKSQLK[p.R I KGGYSYQIK,SQLKGGYSY,LKGGYSYQl,GGYSYQIKM,QLKG ’ 
p.R443 I 443G]GGYSYQIKMC PQNTSIPIRGRVLI I GYSYQI, VNKSQLKGGY,KSQLKGGYSY, SQLKGGYSYQ,KGG 

G I GS I YSYQIKM I CLL 

I KDQMTISLGKTPRTME\iTEMSPSKN[p. I KNYFIS、 SR,MSPSKNYFl,PSKNYFISY,EMSPSKNYF .. TEl\ilSP ' 
p.S128 I S1283Y]Y FISYSRGTPSLE MTD TG FP Err I SKNY, \i TEMS PS KNY, EMS PS KNYFl,SPSKNYF!S Y,Tf.MSPS K 
3Y I KIS I NYF I UCEC 

I PRTPHCVGKKVPQPVGAADLAPDTS[p. ' 

p.L后30 I L630P}PCRKEGSS/-\SRSCRPGPGHLTRR 
p I EED I DLAPDTSPCR I CLL 

I LSNNKISELKNGSFSGLSLLERLDL[p.Rl ' 

p.R113 I 13Q]QNNLISSIDPGAFWGLSSLKHLDLT 
Q I N I LO.NNLISSl,LERLDLO.NNL I CRC 
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GPRl I I p.G240 I KISKMSLANIYLESKGSSVCQ\/TAl[p.G2 I Q\JTAICVTV,IC\iTVIU.Y,TAICVTVIL,CQVTAICVT,CQ\iTAIC 
378 I c.718G>T I C I 40C﹞C盯VILLYTSRACYNLFI己的QNKS I \ TV,AICVTVILLY,SVCQ\ TAICV,Q\ TAICVTVl,TAIC\ TVILL I LUAD 

GPRJ. I I p.F7.54 I 叭iPSGCASLSSQHSYFDTESSSSDE﹝ p.F7 I SSSDELFCR,LFCRCHRPY,TESSSSDEL,SSSSDELFCR,ELFCR I 
56 I c.2262C>A I L I 54L]LFCRCHRPYCEICFQSSSDSSDSGTS I CHRPY,TESSSSDELF I CRC 

LIGWTSSVCQNLEKQISLIGQGKTS[p.D 
GPRl I I p.D566 I 566N]NHLIFNMCUDRWDYMTAVAEF I KTSNHLIFM,TSNHLIFNM,GQGKTSNHL,GKTSNHUF,KTSN 

__ ？..~一＿＿＿＿＿＿＿ I一－－~－
NPHLQKKRCSKKGLGRSIMRRITEl[p.P7 

GPRJ. I I p P762 I 62TjTETVSRQCSKEDKEGADHGTAKGT 

58 I c.2284C>A I T I AL I RITEITETV,RRIWTETV I LUAD 

GPRl I I p.GSJ.7 I AEAKINLFGEEAI PGVLVTARTVPG[p.G I TARTVPGAA,VTARTVPGA,TVPGAASGA,VPGAASGAA,I v I 
61 I c.1ssorJeiG I fs I 517fs]AASGAAEAAEI L' I TARTVPGA,RTVPGAASGA,VTARTVPGAA,TVPGAASGAA I STAD 

FTLFIVM M LYAPAALl\J CFTYFNI F[p.R2 
GPR2 I I p.R216 I 16HJHICQQHTKD!SERQARFSSQSG盯 I FTYFNIFHl,TYFNIFHIC,CFTYFNIFHl,IFHICQQHTK,FTYFNI 
1 I c.647G>A I 1-1 I GE I FHIC I CRC 

c.106 16.Sd 
eiGCGGCG 
GCGGCGGC 
CACO.GCAG I I AAMNASAASLNDSQVVVVAAEGAM[ 
CAGGGGG I p.AAl-\A I p.AAAAATl-\AGGPDTGEWGPPA36del 
GCCGGACA I AfMG I ]LGAGGGANGSLELSSQLSAGPPGLU.P 
CGGGCGAA I GPDTG I AVNPWDVLLCVSGTVIAGENALVVALI 
TGGGGACC I EWGPP I ASTPALRTPMFVLVGSLATADLlAGCGL 

GPR6 I CCCTGCT I A36del I ILH I VAAEGAAAL,AEGAAALGA,VVAAEGAAAL.AEGAMLGAG I PAAD 

GPR9 I I p.R414 I RFTIQLISIDEVEISPVKGSASlll[p.R4142 I ASlllWGDκSlllWGDKR,KGSASlllW,SASlllWGDK,VKGSA I CRC,UCE 
s I c.12424仁、T I 2W I WjWGDKRASGEVGIAPSSRHll IGEPSA I SlllW I c 

GPR9 
8 

GPR9 
8 

GPRA 
SP1 

GPRC 
SA 

c.12919G>T 

c.18455A>T 

c.2117C>T 

c.88G>A 

c.693 )16d 
巴IGMGGA

GGATCCTG 
GPRIN I GGTCTTTG 

p.G430 
7W 

p.Y615 
2F 

p.57日6

L 

p.V30I 

QRVNITllRSSGDFGHVRLWYKTMS[p. 
G4307的﹞WTAEAGLDFVPAAGEL LFEA 
GEMRK.S 

AYRHFWMLVLFVIFNSLQGLYVFMV[pι 

Y6152F]FFILHNQMCCPMKASYTVEM 
NGHPGP 

KEPCMYPAGGGSWKSRPEEEEDIVN[p. 
S706L]LWFWSRKYTKPEAllGSWLWAT 
EESN 

VPDGCRNGLKSKYYRLCDKAEAWGl[p. 

V30月！ LETVATAGVVTSVAFMLTLPILVC

K 

p.231__ I KEDLGSLGKVDPLCSSKTYTVSPHK[p.23 
239RKE I 1 __ 239RKEDPGSLH>H]VDPVSSDKVDP 
DPGSI I VFPRKEEPRYSGKEHPVSSEKVAPTSAE 

的·rAEAGLDF,KTMS\llJTAEA,RIWYKTMSW,WYKTMS\l\iT

A,MSWTAE.AGL,TMS＼／＼汀AEAGL，＼／＼汀.AEAGLDFV .. Rl WYKT 
MS＼／＼丌，SWTAEAGLDF,VRLWYKTMSW,LWYKTMSWTA,Y

KTMSVl/TAEA I LUAD 

YVFMVFFI L,QGLYVFMVF,LYVFMVFFI, VFFI LH NQM,GLYV 
FMVFF .. GL ~ VFMVFFI, LQGL YVFMVF,QGL YVFMVFF, LYVF 
MVFFIL.MVFFILHNQM I CLL 

!VNLWFWSR,VNLWFWSRK,NlWFV\;SRKY,EEEDIVNlW .. E 
EDIVNLWF .. EEEEDIVNL,IVNLWFWSRK,LWFWSHKYTK,V 
NLWFWSRKY .. DIVNLWFWSR,EEEDIVNLWF,EEDIVNLWF 
w I HNSC 

!!LE fVATA,AWG!!LETV,EAWG!ILET,KAEA、WGI此，AEAWGI

11_E,ILETVATAGV,G11LETVATA,EAWG11Luv,11.EAWG!ILET I me 

} __________ ＿＿］＿＿主立一一一一一＿＿＿＿__[_ __ ~：挂一＿＿＿＿＿J__~y－~~，'.v'.~，~g－~~一一一一一一一一一一一一一＿J＿工Y.'.~£＇.：~~Y.'._l?..~Y.'.L~2°－口：＇：＇.：~~~－~－＇：＇.：＿＿＿一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿__]_ __ ~－~~~－－－－ 
GPHIN I I p.H446 I APASEDSLSVEGRRGPLRAVMQSLR[p. 
2 I c.1337G>A I 1-1 I R446H]HPSCCGCSGAAPE* I MQSLRHPSC I ACC 

I I I ARASGPKAHPSAGGH\i\WSSTVGNVS[ 
GPRIN I I p.T100 I p. flOOP]PMGGSDLCRLRAPSAAAMQ 
2 I c.298A>C I P I HSHSDLV I STVGNVSPM,SSTVGNVSPM I CESC 

I I I KAAEQLATHCHALPPl-\ALLCGMRE[p. I 
GPHIN I I p.V241 I V24l.M]MRAGGCCHALPATGiLAFPKL I ALLCGMREM,LLCGMREMR,REMRAGGCC,AALLCGMRE 
2 I c.721G>A I M I VASVS I M,REMRAGGCCH,MRAGGCCHAL I ACC 

GPRIN 
3 

GPT2 

GHAM 
D2 

p.R633f 
c.1898deiG I s 

c.29G>C I p.HlOP 

c.369C>G 
p.!123 
M 

PSDPMGDSSPGSGKKTPSHSVK/-\SP[p. 

H633fs]PGPAASASSSRSKS* 

MO,RAAALVR[p.HlOP]PGCGPRfPSS 
WGRSQSSAAAEASAVL 

DFLLQGRL YISPNWLCFHASLFGKD[p. I 
123M]MKVVIPVVSVQMIKKHKMl-\HLL 
PNGL 
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ASASSSRSK,RSVKASPPG,KASPPGPAl-\,SPPGPAASA,A/-\SA 
SSSRSK,SVKASPPGPA, VKASPPGP AA 

LVRPGCGPR,HPGCGPHTPS,MQRAAALVRP 

SLFGKDMKV,ASLFGKDMK .. HASLFGKDM,KDMK\iVIPV,SL 
FGKDMKVV,HASLFGKDMK,FHASLFGKDM,KDMKVVIPV 
V,MKVVIPVVSV 

HNSC 

TGCT 

CESC 
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GYVPKNFiDIQFPKWFHEGLSRHQA[p. 
E69DjDNLLMGKEVGFFllR,l\ 

2 c.207G> T 的l GLSRHQADNL,HQADt可LLMGK,SRHQADr可LLM I me 
RHLQFFSEFGNSDIYVSL.l\GKKKHG[p.A I p.A300 I 300TjTPTNYGFC叫KAGGPRDLKML KKHGTPTNY,HGTPTNYGF,TPTNYGFCF,GTPTNYGFCF .. KK 

4 c.898G>A T CAE Kl1GTPTNY,KHGTPTNYGF I BRCA 

的HEDLIQNFLNAGSFPEIQGFLQL[p一 R2

p.R239 I 39L﹞ LGSGRK山KRFFCFLRRSGLYYSTK LGSGRKLWK,EIQGFLQLL,LLGSGRKLW,LLGSGRKLWK,LQ 

GRB7 I c.716G> T I L G LLGSGHKL,QLLGSGRKLW’,PEIQGFLO.LL I LUAD 

ESPSAPDGGCPQGGGNRAKYESAGM[ AG MYCVPQV, MYCVPQVG L,AKYESAG MY, YE SAG MYCV, 

GREB I I p叫 I p叫Y]YCVPQVG州的VTFPVV, GMYCVPQVG,GMYCVPQVGL,KYESAGMYζV,l'v1YCVP0.V 

1 c.1031C>A Y GEPVS GLV,RAKYES/l.GMY,YESAGMYCVP I KIRC 

AWGSYKLTL,QIEEAWGSY,FQLQIEEA\111,EEAWGSYKL,QIE 

GRHL I I p.G608 I 心D川沿IYSNEDfFO.LQ!EE你 j 州帆TFQLO.I叫削AWGSY,I叫GSYKL,EE
1 c.1822G>T W G608W﹜WGSYK口LTE戶 AWGSYKLT I LUAD 

EGYRMLFQDLEKKKERLVVVDCESE[p. 

GRIAl I c.6'.12C>T 
p.R218 I R218叫1-\1叫KLEKNGIGYHYILA

I c NI I CLNAILGQ間SECl NAl,CLNAll GO.I仰SECI NA!L I CRC 

LVGGLGLAMLVALIEFCYKSRAEAK[p‘R 

p.R845 1 叫1圳Vl-\KNAQ KSR/-\EAKQl'v1,AEAK0.MKVA,KQl'v1KVAKNl-\,KSRAEAKQM 
GRIA2 I c.2534G>A I Q FATYK K, YKSRAEAKQ「州， KQMKVAKNAO. I CHC 

PHPSAS/-\fLHSAIWIVYGAFVQO.GG[p. 
p.E622 I E622K]KSSVNSl'v1Al'v1RIVM訓WLFr GAFVQO.GGK,KSSVNSM/-\M,VQO.GGKSSV,GGKSSVNSl'v1, 

GRIDl I c.1864G>A I K LIVCSS FV0.0.GGKSSV,KSSVNSMAMH,GKSSVNS「v1A「v1 I DLBCL 

VSRMDNPIHTFO.DLSKQVEl'v1SYGTV[p. 
p.R683 I 闊的仰A叫RAKGTNPLEQDSTF I VLDSAVYEY,VEMSYGTV叫州州州州F, fVL 

GRIDl I c.2048G>T I I AEL DSAVYEY,MSYGTVLDSA I l UAD 

SLLSSLLHA, LLSS LLHAL,TQTSLLSSL, LSSLLI 11-\LK,S LS RTF PS 
K,SSYTQTSLI ,SSLSRTFPS,KQKS LMAQS,QTSLLSSI L,HALK 
VPSSL, VPSSLSRTF,FPSKQKSLM,ISSYTQTSL,SLI SSLLHAl, 

YTTLATRMMMGAWWLFALIVISSYT[p VISSYTQTSL,YTQTSI LSSL,TQTSLLSSI L,LLSSI LHALK,ALKV 

p.T馴 j T創9fs]O.TS PSS LS R,SS LS RTF PSK, KVPSSLSRTF, LS RTFPSKQ K, RT FPS KQ 
GRID2 I c.1947delG I s SKQKSLIVlAQS' KS L, FPSKQKS Ll\/lA_. ISSYTQTS LL, LHALKVPSSL I HNSC 

VSSLQCHRHKPWRLGPRFMNUKEA[p. 

p.R368 I R368QjQWDGLTGHITFNKTNGLRKDF AQWDGLTGH .. KEAQWDGLT,AQWDGLTGHl,LIKEAQWD 
GRIK1 I c.11日3G>A I Q DLDll GL,Fl\/lNLIKEAQW,KEAO.WDGLTG I LUAD 

WNGMIGEVVMKRAYMAVGSLTINEE[ 

p.R519 p.R519QjQSEVVDFSVPFIETGISVl'v1VS TINEEQSEV,EEQSEVVDF,LTINEEQSEV,TINEEQSEVV,EQS 
B c.1556G>A Q RSNGT EVVDFSV,NEEQSEVVDF I ov 

c.64 65ins MELENIVANSLLLKARQGGYGKK[p.K2 
GRK4 I A p.K22fs 2fs] KWS* I RQGGYGKKKW I STAD 

SALlTKTNCIARIFDGVKNGAQRPK[p.F 

p.F682 I 臼2叫別叫LILVO.IVl\/lVSVW KLISPSSQV, LISPSSQVF, LISPSSQVFI. KLIS PSSQVF.AQRPKL 
GRl\/l3 I c.2045仁＞A I L L ISPS,VKNGAQRPKL I HNSC 

ANLLRLFQIPQISYASTSAKLSDKS[p.Rl 

GRM3 I c.547C>T 
p.R183 I 的仁﹞閃開VPPDF 

I c FF KSCYDY,SAKLSDKSCY I GBl\/l 

WWESNNEQF,EIECFTPQR;SEIECFTPQ,REYGEWWES,EQ 
FQWKIRH,FQWKIRHVG,TPQREYGEW,ESNNEQFQW,EW 

SSGETLRYKDRHLAQHKSEiEζF fP[p.P8 WESNNEQF,EQFQWKIRHV,IECFTPQREY,WESNNEQFQ 
c.2685 268 p.P895f 9Sfs l 0.REYGEWWESNN EQFO.WKI RH W,FO.WKIRl1VGP,REYGEWWESN,GEWWESNNEQ,TPQR 

GRMS 6insC VGPE' EYGEWW LUAD 

GFDO.YFMTRSLENNRHNiWFAEFWE[p 
p.U63 上363D﹞ DNFNCKLTSSGTQSDDSTRKC r 

GRM6 I c.1089G>T 。 GEER WEDNFNCKL,EFWEDNFNCK,AEFWEDNFNC I UCEC 

c.2152 215 p.A718 SPTSQLV!TFSUSLQVVGM!AWLG[p.A 
GRM6 I 3insG fs 718fs]GPAPTQRD" MiAWLGGPA,GMiAWLGGPA I KIRC 

VCSFRRVFLGLGMCISY AALL TKTN [p.R ALLTKTNQl,LTKTNQIYR,KTNQIYR汗，LLTKTNO.IY,QIYRIFE

p.R679 I 叫QIYRIFEQGKKSVTAPRLISP. 0.GK,LTKTNQIYI刻，KTNQIYRIFE,ALLTKTNQIY ,LL TKTNQIY 
GRM7 I c.2036G>A I 0. A R,TKTNO.iYRIF I CRC 
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SVSLGMLYMPKVYlllFHPEQNVQK[p.R 

p.R852 I 日JCK酬AVVTA盯M的KLIQKGN VQKCKRSF K, KCKRSFKAV, C KRSF KA VV, NVQ KCKRS FK, VQ 

GRM8 I c.2554C>T I C DHP KCKHSFKA,KCKRSFKAVV I LIHC 

AMPKKDARTLLARFNEQIEPIYALL[p.R 

I ~ R192 I ~92LJ LETED心YEILEPEPTEIPALKQ ALLLETEDV, I EPIYALLL, LETE DVN LA, LLLETEDVN L .. LETE DV 
1 cS75G>[ NU\ Y,EPIYALlLEl I LUl-\D 

HAGCGKTFAMKQSLTRHAVVHDPDK[ 
p.K306 p.K306N]N KM KLKVKKSREKRSLASH LS VVHDPDKNK .. KNKl\ilKLKVK,AVVHDPDKNK,KNKMKLKVK 

GTF3A c.918G>T N GYIPP K me 
GTF3C 口一S767f KEGPSGSGDSQLSASSRSESGHl\ilKK[p, 

1 c.2299delA s S767fs}VllKWA* RllilKKV!IKW,SGHMKKVll,RMKKVllKWA,SGRMKIWllK I s·rAD 

AVESPI FGV,ALEKRLKAV, RLKAVES Pl,SPI FGVLSF, L KAVESP 

GTF3C I I p叫 i 叫HWKILKDKHIPQFLQ叫﹝p.ES 汗，VESPIFGVL,FLQEALEKRL,KAVESPIFGV,RLKAVESP汗，EA

4 c.1685d巴IA s 62fs]RlKAVESPIFGVLSFSS* LEKRLKA V, KRLKAVESPI, VESPI FGVLS, QEALEKRlKA I Sll-\D 

NFTEKQKIELNKLLQIDYYNLTKFY[p.GS 

GUCY I I p.G549 I 叫﹞CTVKLDTMI叫呱呱肌 NLTKFYCTV,LTKFYCTVK,TKFYCTVKL,FYCTVKLDTM,LTKF 

2C c.164SG>T C N YCTVKL,YNlTKFYCTV,CTVKLDTM!F I BRCA 

PSRPVTFVSNSNYAADKGAPYVDVl[p.C RLNSYYSWY,IRLNSYYSW .. VIRLNSYYS,DVIRLNSYY,APYVD 

P叫 I SOORJ RLNSYYSWYH DYGH LELIQLQLA VIRL, VDVI RLNSY, YVDVIRLNSY, RLNSYYSWYI I, DVIHLNSY 

GUSB I c.1498T>C I R TQF YS,VDVIRLNSYY,VIRLNSYYS吭吭RLNSYYSWY I KIHC 

SHPVTFVSNSNYMDKGAPYVDVIC[p.L CVNSYYSWY, DVICVNSYY .. VDVICVN SY, ICVNSYYSW,APYV 

p.L501 501 V]VNSYYSWYH DYGH LELIQLQLAf DVICV,YVDVICVNSY,CVNSYYS叭IYH,DVICVNSYYS,VDVIC

GUSB I c.1501T>G I v OH VNSYY, iζVNSYYSWY I KIRC 

以YLT I c.667 6問 i p叫 SQRLFLPLILKEVDSLL YVDTDILF[p. L22 
1 鬥sl s 3fs]FlTS* YVDTDILFF, YVDTDI lFFl ,L YVDTDllFF I Sll-\D 

PGAATEKARKQGGAAKDTRAQSGEA[p APQARQGHi-\ARQGHAGTF,GHAGTFQCW’,HAGTFQCW 

HlFO c.642 643i p.A214 .A214fs]KEGAPQARQGHAGTFQCW叭j W,EAKEGAPQAR .. QARQGHAGTF,GEAKEGAPC阱，RQGHA

。 nsA fs AQQEGKGQRQQEQPRRC* GTFQC 1 日LC!\

112AF p.Q125 LIKATIAGGGVIPHIHKSLIGKKGQ[p.Ql 
v c.374A>G R 25R]RKTA* j SLIGKKGQR,KSLIGKKGQR I TGCT 

GMDSPFCLL,RLWJHGRPK,I LRAI. FWDR,SPFCLLRAL,MGQ 

GMDSPF,KKELQIPPL,KSPNQRTAIK,Gl\ilDSPFCLLR,KMGQ 
GKSETILSPPPEKRGRKATSGKKGG[p.K GMDSPF,SGKKGGRNPR,GGRNPRLPNH .. l IGRPKSPNQR,R 

144fs}RNPRLPNHGRPKSPNQRfAIKKE TA!KKELQl,CLLRALFWDR,RPKSPNQIHA,IPPlKl\ilGQGM, 

H2AFY p.K144f LQIPPLKMGQGMDSPFCLI RALFWDRS SPFCLLRALF,NQRTAIKKEI ,!KKEl Q!P例，KEI QIPPI KM,GQ 

2 c.432delG CP* GMDSPFCL STAD 

p.R131 D fN LC/-\11-11-\KRV flllilPKD!QlARRI[ p.R 

H3F3C I c.392.G> T I L 131L]LGERA" j LARRILG凹，QLARR!LGER,KDIQLARRIL I lUAD 

MKMGYKAIFVTVDTPYLGNRLDDV[p. 

HA01 I c.514C>T 
p.R172 I R172圳肝KlPPQLRl\ilKNFEl叫S

I c PEE RLDDVCNRF,Rl DDVCNRFK I CRC 

MSLVζUDFQA[p.H12N﹞ Nl-\REQl五KS

HA02. I c.34C>A I p.H12N I TRDFIEGGADDSITRDD Cl TDFO.ANA,FOANAREQL,QANAREOJSK,ClTDFQANAR I l UAD 

NKVKKMKRYHVGKVWRRESPTIVQG[ 

HARS p.R168 p.I司168H﹞ HYREFCQCDFDl/-\GQFDPMI IVQGHYREF,PTIVQGHYf司，SPTIVQGHY,l IYREFζQζDF,TIV 

2 c.503G>A H PDAECL 0.GHYREF, RESPTIVO.GH I CRC 

111-\US p.S530f ENS Pl五DV/-\KN fESSMGGSLPAKK[ p.S KVI I 1FKKSK,P AKKVll I FK,AKKVI 11 FKK, LPl-\KKVI H F,I HFKKS 
6 c.1588d巴IA 530fs]V!HFKKSKllW* Kll,SLPAKKVIHF,PAKKV!HFKK,KVIHFKKS悶， IHFKKSKllW I Sll-\D 

GKVNVDEVGGtALGRLLVVYPWTQR[p VVYPWTQRL,RL~ tSFGDL, VYPWTQRLF, W寸QRLFESF,RLF

.F42L]lFESFGDLSTPDAVl\ilGNPKVKI-\ ESFGDLS,VVYPWTQRlF,PWTQRLFESF,LVVYPWTQRL,YP 
HBB I c.126C>A I P－叫L l 仙〈 WTQRLFES I CRC 

VKAHGKKVLGAFSDGLAHLDNLKGT[p. 

F86C]CATLSELHCDKLHVDPENFRLLG 

HBB I c.257T>G I p.F86C NVL NlKGTCATL,KGTCATI SEL I KIRC 

PLFANADPNFV ! AMLSKLRFEVFQP[p_ VFQPVDYI I, EVFQPVDYI, LR Ft VFQPV. FEV~ QPVDY, KLR~ E 

p.G499 G499V]VDYllREGAVGKKMYFIQHGVA VFQPV,RFEVFQPVDY,VFQPVDYllf司，EVFQPVDYll,FEVFQP

HCNl c.1496G>T v GVIT VDYI LUSC 

QAIAPINYPQl\ilTTLNSTSSTTTPTS[p.R 

p.R659 I 叫川酬VYTl-\TSLSHS!
HCNl I c.1976G>T I I PS TQSPPV,STTTPTSLMR,I MRTQSPP\, Y,SSTHPTSI M I l USC 
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QPSAILSPCSYTIAVCSPPVQSPLA[p.A7 

p.A714 I 川RTFi仰PTASQ叫QQQPQQ I 馴FHY的，P附
llCNl I c.2140G>T I S QVQ TFHYA,ASRTFHYASP,VQSPLASRTF,SPLASRTFHY I LUSC 

FISSIQVDY,QVDYIFLIV,IQVDYIFLl . .SSIQVDYIF,VVDFISSIQ 

HCNl I c.692C>A 
p.P231 I llLDPKVIKMNYLKSWFVVDF 

IQ 10.]QVDYIFLIVEKGMDSEVYKTARALRI VDYIF I LUl-\D 

LIGMMLLLCHWDGCLQFLVPLLQDF[p‘ 

i一ICN1 I c.976C>A 
p.P326 I 月26T﹞TPDCWVSLNEMVNDSWG的

Ir M山 I FTPDCWVSL,FLVP心的 I LUSC 

IVGATCYAMFIGHATALIQSLDSSR[p.R 
p.R525 泣如﹞ I IQYQEKYKQVEO.YMSFI IKLPPD 尸LDSSHHQY

HCN4 c.1574G>A i一l THQH QYQEKY’QSLDSSRHQY,SSRHO.YQEKY,HQYQEKYKQV I CRC 
llCRT c.26 2Jins MSGTKLEDSPP[p.S9fs]LSQLVICFGAE 
i司2 c p.S9fs • DSPPLSQLV,SPPLSQLVl,TKLEDSPPL,LEDSPPLSQL I Sll-\D 

HCRT LVATGI ILLR,SPLVATGHL,LEDSPLVAT.GTKLEDSPLV,SPLV 
R2 c.26delC 口一S9is MSGTKLEDSP[p.S9fsJLVATGHLLRS' ATGIJLL I STAD 

VCVAVWKNHHMRTVTNYFIVNLSLA[p FIVNLSI AY,IVNLSI AYV,NLSI AYVlV,SlAYVI VTl,YVL\/TIT I p.DlOO I D凹的﹞YVLVTITCLPATLVVDITETWFF CL,VNLSLAYVL,FIVN凶LAYV,SLAYVLVT汀，YFIVNLSLAY,AY

R2 c.298G>T Y GQS VLVTITCL,IVN LSLAYVL .. LSLAYVL Ii Tl I HNSC 

GLDPPWETL,RMWCWCHQA,HQASMPWRA,ASLPRMW 
CW,RWSCRSPAS,RSPASLPRM .. PWRATPPLL,LSTWRPSER, 
RPSERWSCR, MP叭llV\TPPL,WSCRSPASL, WCWCHQASM, 

WCHQASl'v1PW,FTGGLDPPW,PPWETLSTW,SPASLPRl'v1 
PDEVGTGPGVGFNVNMAFTGGLDPP[ W,RMWCWCHO.AS,SMPWRATPPL,RWSCRSPASL,MWC 
p.P901fs]WETLSTWRPSERWSCRSPAS WCHQASM,CWCHQASMP叭，’，SCRSPASLPR,Tl.STWRPSER

叫 i I p.P901 f I LPRMWCWCHQASM附RATPPLLG盯 ,MPWRATPPLL,SERWSCRSPA .. CRSPASI PRM,HQASMPW 
4 c.2703de!C s TSPPDASGT本 RAT,WETLSTWRPS,DPPWETLSTW I STAD 

CV.SALlSVELQPLDEAVLQQKPNIN[p.A 
HDAC I I p叫 110441﹞叩間IEIQSKHWSCVQKFA QQKPNINTV,NTVATI. EKV,KPNINTVAT,I QQKPNINTV,Ni 
5 c.3130G>A 4T AGL NTVATLEK,NTVATLEKVl,KPNINTVATL,QQKPNINTVA I CRC 

SNLIRIEGDPQGVQQAKRELLEU.\.S[p.R 
HDLB p.R503 503CJCMENERTKDLllEQRFHRTllGQK LASCMEN ER, RELLELASC,LELASCM EN,ELASCl\/l ENER,REL 
p c.1507仁＞T c GE LELASCM TGCT 

ALEHVSSSL,HV.SSSI. RI. R,SSSI RI RTR,SLRI. RTRTR,LIGKGA 
AKF,AKFARCATA,KFARCATAL,FLIGKGAAKF,KFLIGKGMK 

EKQTKSFTVDIRAKPEYHKFLIGKG[p.G7 , KGAAKFARC1\AAKFARCA TA, SS LRLRTRTR .. VSSS LRLRTR, 

HDLB I I p.G747 I 47fs]Al-\I倒叫 TALE! IVSSSL,SLRLRTRTRT,FARCATALEH,l IKFLIGKGAA,A 
P c.2240delG fs T那 KFARCATAI ,I EHVSSSLRL I 5-rAD 

TVVVNLLQKPLPFDRDfKTLWKALA[p. 

I IE/-\T I I p.E110 I UlO州K叫G心
R782 c.332.5G>/-\ 9K DIA AKKPASSGK,AKKPASSGKL I BLCA 

c.998 99自i :'"'' ~間：間~：’~~：~；~~＇叫：，~~：蛾~~~~仇：；，的~~；G岫H~﹝ i~仇~l~的＼~＼峙~：：：：守；~：：：正~《：：：阱：：丸~~間~凶抽：：悍：：ν印：：： i ::' ：。F~ : :1.::l>G p P19A 

iζFKYYHGVSGALRM fPSVlVKNS[p.A 

HECW I I ~.A183 I ~ 叫SA P阱川川i汗叭閥F爪附K陷S釗1帥ETV Q叫5凹削R間閥R即i 仿 KNSSAPI F K,TVKNSSAP 1,SS/-\PI F KSI, VKNSSAP IF, VTVKNSS 
c.547G>[ APl,NSSAPIFKSl,TVKNSS/-\PIF I LU/-\D 

PVLAVIGGVDAGLRVGGRCVH KQl G[p 

州 i I p.R233 I …仰的U.GVVKE
l c.6989G>A OH D叫T j HKQTGHHAT,K前GHHATI ,HKQTGHHATL,KQTGHHATLL I GBl\/l 

SQl'v1LSAILLLLQLWDSGAQETDNER[p. I p.S329 尸32.9F﹞ FAQGTSAPU.PLLQ胖的llCRKD F/-\QGTSAPL,AQET DN ERF, ERFAQGTS/-\, RFAQGTSA例，GA
2 c.986C>T F AP QETDNERF,NERFAQGT.SA,FAQGTSAPI L I CESC 

SCLPGVSQLLRRGDEVGSGLRCPLV[p.P 

HES3 : c.286C>A : pP96T : ~~T﹞TESAAGSTMDSAGLGQEAPALFRP : TESAAGSTM,CPI. \tTESAA,VTE.SAAGSTM : ACC 
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CRSWRLPCSWLSTRMPWRSGWRKTC[ 
HEXD p.T482 p.T482PjPPACSGCKLCCRTSARCLPPR KIRC,LUS 

c c.1444A>C p CHPPA GWRKTCPPI-\ c 
NPDDDAHGPWC、行GNPUPWDYCPl[p

HGF 
p.5467 I .S457YjYRCEGDTTP 

I c.1400C>A I y TKQ l IPWDYC叭叩WDYCPIY,IPWDY叩IYR I CRC 

AEKIGSGPCEGDYGGPLVCEQHKMR[p. 

p.M68 I M586T]TVLGVIVPG悶CAIPNRPG!FV KMRTVLGVl,EQHKMRTVL,flKMRTVLGV,CEQHKMRTV .. K 

i一IGF I c.2os7 [>C I 6T RVAY MRTVLGV!V, l VLGVIVPGH,CEQHKMRTVL, H KM Rl VLGVI I LUAD 

PQCSEVECMTCNGESYRGLMDHTES[p 

p.G229 I 叫你叫 GLMDHTESA,LMDllTES/-\K,LMDllTESA划，GLMDI ITESAK, 
HGF I c.686G>C I A YPDKG HTESAKIζQI司，IESAKIζQH叭／ I CESC 

AFRDGEVRLVHPAGLSSGSGHVEVF[p. 

I IH!PL I I p.V的2 I v叫AG則G fVCDDSWNISGAAV 
1 c.2075 f>C A VCHQLG j V凹叫GRW，凹削GRWGT I /-\CC 

VSAH LDKASIM RLTISYLRM H HLCA[p.A 
花肌

HIF3A I c.214G>A I p.An r j GFV MHHLC的GEW I CESC 

AQLVAASKVKADKDSPNLAQLQQAS[p 

p.R叫︱闊的心NQAT/-\G叫TISGKSQ!E QLQQASLGV,LAQLQQASL,LQQASLGVN,AQLQOJ-\SLGV, 

HI Pl I c.2819G>T I I UDN NLAQLQQASl ,QQASLGVNQA I lUAD 

PDAANP、WQLKSSADYU\E1 KVRPLE[p. 

戶的O I R280HjHRKYML陷叫ETVNGGSVAS KVRPLEHRK,LEHRKYM仗， RPLEI IRKYM,HRKYMLKSL,KVR 

HIPK4 I c.839G>A I 1-1 RLTF PLEH RKY,ETKVRPLEH R,RPLEH RKY付'11.,EHRKYMl KSl I CRC 

AAt'\GVKKVAKSPKKAKAt'\AKPKKl-1 r[p. 

lllSTl p.K188 K188N]NSPAKPKAVKPKl-IAKPKAAKPK A TNSPAKPK, KKATNSPAK, KATNSPAK PK,ATNSPAKPKA, K 

1-118 c.S64G>C N AAKP PKKATNSPA I CESC 

HISTl VSELI fKAVAASKERSGVSL/-\ALKK[p.A6 ALKKVLAN\, V LN\1-\GYDV ,1-\ALKKVLl-\A, KKVLAAAGY, KVL 

H1C c.194C>T p.A65V .5V]VLAAAGYDVEKNNSR! KLGLKSL VSK AAAGYDV,SI AALKKVI A,LAALKKVLAA,LKKVLAAAGY I DLBCL 

SGVSLMLKKALMAGYDVEKNNSR[p.I 

1-110 c.243C>G 
81M﹞M心5州GTLVQTKGTGAS j 馴K叫L NSRMKLGLK,MK 
GSF VEKNNSRM,SRMKLGLKSL I BLCA 

N KKMSG EAKPKAKKAGMKAKKPA[p. 

I p.G133 I 山似AKK凹的／－＼AT附AK的 At'\1-\AK KP KK,AI-\ KA K KPAA,AK KP AAN\K, KAK KPAA/-\A K,1-\ 

H1E c.398G>C A PKKA 1-\KAKKPAAA,AKAKKPAAAA I DLBCL 

MSETAPAAPAAPAPAEKTPVKKKA[p.R 
2SP]PKSAGAL\KRKL\SGPPVSEU fKAVA 

H1E c.74G>C A I KTPVKKKAPK,KAPKSAGAAK,KKAPKSAGAA I lUAD 

GKQGGKARAKAK1 RSSRAGLQFPVG[p 
HISTl . R30P] PVH RLLRKG NY AEHVGAGAPVY GLQFPVGPV,FPVGPVllRL,LQFPVGPVH,QFPVGPVHRL,F 

H2AL c.89G>C p.R30P LAAV PVGPVHRLL I CESC 

lllSTl DfGISSKAMGIMNSFVNDIFEIW\G[p.E RIAGKASRL,GKASRLAHY,DIFER!AGK,RIAGKASRL!\KASR 

H2BF c.229G>A p.E77K 77K]KASRLAHYNKRSTITSREIQTAVRLL LAHYNK,AGKASRLAHY’。IFERIAGKA I HNSC 

HISTl MPEPAKSAPAPK[p.K13R﹞ RGSKKA~寸K

H28j c.38A>G p.K13R AQKKDGKKRKRSRKESY RGSKKAVTK,APAPKRGSK,SAPl-\PKRGSK,APKRGSKKAV I rnζT 
TKAARKSAPATGGVKKPHRYRPGTV[p. RYRPGTVSL,SLREIRRYQ, VS LR El RRY,TVSLREIRR,11 RY RPG 

lllSTl A48S]SLREIRRYQKS1 ELLIRKLPFQRLV TVS,SLREIRRYQK,GTVSLREIRR,RYRPGTVSU司，TVSLREIRR

I 13B c.142G> T p.A48S R Y,RPGTVSLREl,HRYRPGlVSL I DLBCL 

HISTl LREI RRYQKSTELLI RKLP~ QRLVR[p‘ E/4 LVRKIAQDF,FQRLVRKIA,KLPFQRLVRK,LVRKIAQDFK,LPF 

H3B c.220G>A p.E74K K]KIAQDFKTDLRFQSSAVMALQEACEA QRLVRKl,RLVRK!AQDF I LUSC 

TGGKAPRKQlATKAARKSAPATGGV﹝Pι 

lllSTl p.K37 K37M]MKPH RYRPGTVALREI RRYQKS GVM KPH RYR, VM KPH RYRP, KSAPATGGVM, VM KPH RYRP 

113C c.110A>T M TELL G HNSζ 

GVKRISGLIYEETRGVLKVFLENVl[p.R58 
PjPDAVTYTEHAK 

H4C c.203G>C R IPDAV,NVIPDAV rv r,1roAvrv1EH,LENVIPDAv1 I HNSC 

GKQGGKARAKAKSRSSRAGLQFPVG[p. 

lllST2 I 
I 12AC c.89G>C 

I i 叫PVHRLLRKGNYAERVGAGAPVY I GLQFPVGPV,FPVGPVHRL,LQFPVGP川FPVGPV叫
p.R30P MAAV PVGPVHRLL I CESζ 
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KRKRSRKESYSIYVYKVLKQVHPDT(p.G 
lllST2 54DjDISSKAMGIMNSFVNDIFERIAGE 

I 12BE c.161G>I-\ p.GS4D AS I KQVHPDfDI I LUSC 

HIVEP p.P5311f LSSHSEKTKPEQSLLSLQH PPST AP[p.PS 
3 c.16日ldelC s 34fsj LCLS* LQH PPSTAPL,H PPSTAPLCL I STAD 

SMTISPTPK,STPTTPSEV,EVATPSMTl,TPSMTISPT,TPSEV 

HIVEP I I p.H554 尸TAPPVPL ATPS,SEVATPSMT,PSMTISPTPK,TPSEVATPSM .. SEVATPS 
3 c.1660delC fs 554fslTTPSEVATPSMTISPTPKP* MTI I STAD 

DDTQFVRFDSDAASQRMEPRAPWIE[p 
肌肉REGPE 

HLA-A I c.233A>G I p.Q78R I RVDLG WIEREGPEY,iEHEGPEYW,PWIEREGPEY AD 

EGPEYWDRNTQIYKAQAQTDRESLR﹝Pι 

p.N104 I N104KJKLRGYYN的凹的I ITLQSM沌 QTDRESLRK,SLRKLRGYY .. KLRGYYNQS,SLRKLRGYYN,KLR 
I ILA·C I c.312ζ＞A I K CDVGP GYY NOSE, RESLRKLRGY, ESLRKLRG YY I CESζ 

LSEAYDEDQLFFFDFSQNTRVPRLP[p.E 
84K]KFADWAQEQGDAPAILFDKEFCE 

DMI-\ c.250G>A WMI I RLPKFADWl-\,N fHVPRLPK,HVPRLPKFA,TRVPRLPKF I CRC 

YTAIA YWVPRNALPSDLLENVLCGV(p. 
HLA c.706 707! p.A236 A235fsjGLWPGCAGHHRGHCSHHLLP H LLPEALLR,RGHCSHH LL,SI I H LLPEAL, LENVLCGVGL,H HR 
DMA 鬥sG fs EALLR* GI 1CSH HL,CSHH LLPEAL I LUAD 

HLA c.34日 341i p.G114 NSQKDILEEKHAVPDRMCRHNYELG(p. 
DP Bl nsA fs G114fs]EAH DPN\PSPA * j ELGEAHDPA,HNYELGEAH,HHNYELGEAH,YELGE/-\HDPA I CESC 

AQSKMLSGIGGFVLGLIFLGLGLll ﹝PιR2 

DQB2 c.740G>/-\ 
I p.R247 I 47HjHI IRGQKGPRGPP叫SAMIQS

H Gm j Liil IHRGQK,GLllHH悶。K I PHAD 

KM LSGIGGFVLGLIFLGLGLll RH R[p.G2 

DQB2 c.748G>A 
I ~G250 I 叫QI-\ QKGPHGPP叫ISAMIQSGERA

LllRl1RSQK,RHRSQKGP且，GLllHHHSQK I PRl-\D 

LPPSSN IVQTPEDFN LLKSSNFRHY[p.E3 KSSNFRRYK,RYKVLREIL,SSNFRHYKV,NFRRYKVLR,SNFRR 

p.E352 I 62KJKVLR盯 YKVL, RHYKVLREI, KV LR El 仁πL, I心SNFRHYKV,SSNFRRYKVL

I ILCS I c.1084G>A I K Y ,SN FRIWKVLR, HYKVLREIL T,FRHYKVLREl,RIWKVLREI L I CRC 

ATNFSLWSA,PFYATNFSL,FYATNFSLW,LAPFYAT阱，TNFS

HLX I c.34T>A 
心GLAPFYA[p.S12TjTNFSLWS州 j LW叫以PF心P叫叫盯NFSLWS

I P叩T I CSSAGPGGCSFPLDPA LWSAAY,YATN的LWSA,A附ATNFSL I HNSC 

GHPAGVHLSGLQPSAGQFFASLDPl(p. 

p叫 i 叫心叫PLNSNPH叫 KEASAILSP,DPIKEASAl,QFFASLDPIK,KE/-\SAILSPL,DPIKEA 
i一ILX I c.693ζ＞G I K QDH SAIL I lGCl 

REL YVQGGGDCPEMSIGAIKl.l\LEl[p. Sl YLPGSFIYV, IY LPGS FIY,AI KIALEIY, EIYLPGSFI, LEIYLPGSF .. I K 

I ~.sm I 叫Q YLPGSFIYVF rDl-\HSKDYHLTHEVL IALEIY L, YLPGSFIYVF, IYLPGSF IYV,AI KIALEI YL, GAi Kll-\LE肘，
1 c.398C>A EIYLPGSFIY,A LEIYLPGSF, LEIYLPGSF I I uζEC 

EEFLNHSKAREAELRQLRKSNMEFE[p‘E 

OA c.744G>C 
I p.E248 I 248酬NAALQKHVESMIHAVEKLEV

D DVIQ MEFEDRNAA,MEFEDRNAAL. I CHC 

GHNLLSPDGKMISVSGGGLPPVSTL[p.T GLPPVSTLM,STLMNlllSL,LMNIHSLSH,MNIHSLSHH .. PPVS 
HNF1 p.T417 417M]MNIHSLSHHNPQQSQNLIM fPL TLM Nl,TLM N 11 ISLSI I, LMN IHSLSI I H,GGLPPVSTLM, LPPVS 
B c.1250C>T M SGVM TLMNI GBM 

GVSPSKAHGLGSNLVTEVRVYNWFA[p. 
i一l NFl p.N302 N302KJKHRKE 
B c.906C>G K THSLN YNWFAKRR,EVRVYNWFAK,WFAKHRKEEA,FAKRHKEEAF I KIHC 

HOOK p.L361f QVKTLQETNMMYMHNTVSLEEELKK[ 
1 c.1083delA s p.L351fs}QMQHVHN* I LEEELKKQM,LKKQMQHVH,EELKKO.MQHV I s·rAD 

llOXA MSSYFVNSF叫lC]CRYPNGPDYQ I ~VNSFCCRY，ζ叭G川VNSFCCR,Y閃閃間
5 c.31G>T p.GllC LI INYGDHSSVSEQFHD YPNGPDY,SYFVNSFCCR I LUAD 

MVPSYQ RL VPESCPVEN PEV PVPG [p. Y I p.Y151 j 叫CFRLSQTYATGKTQEYNNSPEGS CFRLSQTYA, EVPVPGCFR, VPVPGC FRL,GCFHLSQTY,EVPV 
10 c.452A>G C STV PGCFRL,NPEVPVPGCF I HNSC 

GHHAAAAAALQL YGNSAAGFPHAPP[p 

8 c.201G>C 
I I .Q67HjHAHAHPI IPSPPPSGTGCGGRE 

p.Q67H GHGQE I FPHAPPHAH,AGFPHAPPH,AGFPHAPPHA,FPHAPPHAHA I KIHP 
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FTDT!TYRD,RSFTDTITY,KRPSWYNIL;ITYRDSRFL,TYRDSR 

FLR, DSRFLRPSK,SFTDTITYR .. DTITYRDSR, WYNILTVNR, NIL 
TVN RPV,TVN RPVVI L,SPRSFTDTI, RPSKRPSWY,SKRPS叭IY

GSPAAAYQAAPPPPPHPPPPPPPPP[p. I Nl,RSFTDTITYR,ITYRDSRFLR,RDSRFLRPSK,RFLRPSKRPS, 
P122fs]AAGLPVTGSPRSFTD f ITYRDSR I VNRPVVILAR, DSRFLRPSKR,SWYN ILTVNR, 1VN RPVVILA,L 

HOXD I I p.Pl22f I FLRPSKRPSWYNILTVNRPVV!LARTQTT I PVTGSPRSF,SPRSFTDT汀， RPSWYNILTV,FI RPSKRPSW,SK 

至一一一＿＿J __ ＇.：~~~~2型呈一＿J__ ~－－－－－－－－－－－－－上二一＝一一一一一一一一一一一一一一一一一一一一一一一一一一一－－－－上史~~X_t!！＿~，）＇.~＿＇.日旦旦~~：：＇.______________________________________________________ J __ ~I在且一＿＿＿＿＿＿, 
I I GGAGVQHIALKTEDllfAIRHLRER[p.R2 I GVLICSLHV,VUCSLHVL,SLHVLQl l'A,VLO.TTAGEA,HLRER 

c.852_853d I p.R284f I 84fs﹞ p日ILICSLHVLQTTAGEAEDGQD I PGVL, RPGVl.ICSL; RERPGVUC,HLRERPGVLl,RH LRERPGVL 

」f
LLLRKDTSV,U RKDTSVK;RQSPKRI l.L,RLLI RKDTSV,1.1 RKD 

p.5468 I N川的問RRQSPKRI L［叫 I TSVKl;LLI RKDTSVK. R柳川的PKRU I RK,RRQSPKR 
HPS3 I c.14日3C>T I L 8LJLRKDTSVl<!KIPPVAEAGWNLYIVNT LLL I CRC 

VACLPDVVLQELFFKLTSQYIWRLS[p.K 
p.K8!2. I 812N]NRQPPDTTPLRTSED州臼HY

I IPS3 I c.2435G>C I N GLI j QYIWRLSNR,SQYIWRLSN.SQYIWRLSN馴RQPPDTTPL I HNSC 

LHLSLSSQAGDRRPLPVDRAAGLKE[p.K 

HPSE2 I c.174G>T 
喇叭ILLDVSTKNPVRTVNENFLSLQ I GLKENTLIL,LKEN肌臥KENT心AAGLK侃，KE~HLI

I p.K58N I L LLDV I CRC 

IEDSYRKQVVIDGETCLLDILDTAG[p.Q6 
1K]KEEYSAMRDQYMRTGEGFLCVFAI 

I IRAS I c.181ζ＞A I p.Q伽 j NN I LDTAGKEEY.AGKEEYSAM,ILDTAGKEEY,DTAGKEEYSA I THCA 

IEDSYRKQVVIDGETCLl.DILDTAG[p.Q6 

HRAS I c.182A>G I p.Q6rn 
1帆的MR的MRTGEG叫附 i LDTAGREEY/.>,GREEYS 
NN TAGHEEYSA I THζA 
MTEYKLVVVGA﹝p.G!2.S﹞SGVGKSAl了1

I IRAS I c.34G>A I p.G12S QLIQNHFVDEYDPTIE I LVVVGASGV,KLVVVGASGV別LVVVGASG I HNSC 

MTEYKl.VVVGA[p.G12D]DGVGKSAlT I LVVVGADGV,VVGADGVGK,Kl.VVVGADGV,VVVGADGVG I BLCA,HN 

－－－~－~坐一1＇.：：~~9－三在＿＿＿＿J __ f'.:9＿~＿？＿'.2.一直＿JS＼.~！旦旦旦旦~）＇.！？＿~！：＇.~－－－－一一一一一一一一一一一＿J＿＿巨＝
I I MTEYKL VVVGA[p .G12.A]AGVGKSALTI I L VVVGMGV, VVGAAGVGK, YKLVVVGAA,KlVWGAAGV, I 

』E主E一＿J__ ~｝－~.旦﹔：~－一一一i一＝－﹔7
HRAS 

HRC 

llRCT 
1 

c.38G>1一

c.1317 131 
8insC 

I MTEYKLVVVGAG[p G l3V]VVGKSAI Tl I Kl VVVGAGV, VVGAGVVGK,KI VVVGAGVV,VVVGAGVVG 
p.G13V I QLIQNHFVDEYDPTIED I K,YKLVVVGAGV 

p.P439f PHHHHHHVPREEDEEVSAELGHQAP[p 
.P439fs]QPQAKPPR* 

LGIFHHHRHPGHVSHVPNVGLHHHH[p 

HQAPQPOAK,AEI GHQAPQ 

咀「192P]PPI司卡ITPHHLHHI- HPHRHHPR I GLH 「iHHPPR,PPI司「iTPI- L,VGU才「iHHPPR,HPPRI才TPH卡IL,

c.27.SA>C I p.H92P I HAR* HHHPPRHTPH 

NMPPSMGSf'叫，SYKASSLSS,KASSLSSMF,MPPSMGSMl,LN

SYKASSL, YKASSLSSM, LSSM FSTNM,FSTNM PPSM,SMFST 
NM PP,SLSSMFSTNM,CLNSYKASSL,SMFS1 N MPPS,N MP 

[p.Mlfs]Cl NSYKASSl.SSMFSTNMPPS I PSMGSMl,SYKASSLSSM,KASSI SSM悶，YKASSLSSMF,MFS

HNSC 

KIRC 

BLCA 

－－~！！.：~＂.！－~ __ ＿＿］＿土些？斗＝＝一＿＿＿［一J！：：~！1£~一u~－§~~－＇.~＝－－－－一一一一一一一一一一一一＿＿＿＿＿J __ 也－ ？－世~，:i:~－甘~！：！：＿？＿空！豆.？＿智！一＝＝＝一一一一一一一一一一一一一一＿＿J＿旦旦－－－－一－－－－－
QHGSGSSQSSGYGRQGSGSGQSPGH[ 

p.G253 I p.G2539SjSQRGSGSRQSPSYGRHGSG 

__ ！＿~巨旦E一J__ ：：？..~~：’豆三5一＿J一＿',3,
HRSP1 I I p.R120 I IYKQYFKSNFPARMYCX、v'AALPKGS﹝ p.R I SQIEIEAVA,LPKGSQIEl,AALPKGSQl,SQIEIEAVAl,ALPKGS 
2 I c.359G>A I Q I 120Q1QIEIEAVAIQGPLTTASl.你 I QIEI I CRC 

I p.EL.87 I RDRCLH閃RAHPQVD川KLH[ KLLN KL H KY, H KYFH EP N K, L LN KLH KYF, KL LN KLH KYF, KYF H 

l c.859G>A K E287K]KYFHEPNKKFFElVGRTFDWH' EPNKKF,LHKYFHEPNK I CRC 

FYQM fWHDF,NLKFYQMTW,LKFYQMTWH,YQMTWHDF 
HS3ST p.G399 El DREVVRRLREFY RPFN LKFYQMT[p.G G,QMTWH DFGW,FN l KFYQMTW,KFYQMTWH DF, YQMT 
3Al c.l195G>T 、N 399W]WHDFGWDG* WHDFGW I LUAD 

HSD1 p.G313 VPAKAEAGAEAGGGAGPGAEDEAGR[ 
7日1 c.937G>A s 口.G313S]SAVGDPELGDPPAAPQ" j AEDEAGRSA,RSAVGDPEL,AEDEAGRSAV,GRSAVGDPEL I ACC 

EAFSDILRREIQHFGVKISIVEPGY[p.F20 

I p.F209 I 9LJLRfGMT酬的LERMKQ圳KEAP YLRTGMTNl\i呵，SIVEPGYI R, Yl RTGMTNMT,ISIVEPGYI R,G 
7B6 c.627C>G L Kl-II YLRTGMTNl\i呵，VEPGYlRTGM I LUAD 

QALRGVQESTEARLRELHQQNEIL＇、W[p. ILWWEVVTL,HQQNEILW叫人LWWEVVTLR, NE I LWWEVV, 

p.R169 I R169W﹞WEVVl!RQSHG酬RVIGKLI WEVVTLRC芯，QQNEILWWEV,11 WWEVVT間，EILWWE叭／

HSF4 I c.50.SC> T I \Ill QCIFG TL,WEVVTI RQSH,MEll. WWEVVT I TGCT 
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llSPA 

13 

HSPA 

4L 

I ISPB 

AP1 

HTR2 

A 

llTR3 
B 

WO 2016/187508 

c.253G> T 

c.1447C>T 

c.845G>T 

c.656C>T 

c.706ζ＞T 

p.V85L 

p.R483 

c 

p.R282 

L 
p.5219 

L 

p.R236 
c 

DENGHIS!PSMVSFTDNDVYVGYES仰，

V85L]LELADSNPQNT!YDAKRFIGKIFTA 

E 

RIGSFTIQNVFPQSDGDSSKVKVKV[p.R 
483C]CVNIHG!FSVASASVIEKQNLEGD 

HS 

HYVESIDPVTVSINSWIELEEDHLA[p.R2 
82L]LVEE.l\ITRMLVC1\LKH\ENPQNTR 

AW 

LKllPVWTISVGISr,;PIPVFGLQDD[p.52 

19L]LKVFKEGSCLU-\DDNFVLIGSFVSFF 

SVSSTYSILQSSAGGFAQIQFNVVM[p.R 

236C]CRHPLVYVVSLLIPSIFLMLVDLGS 

ASIWNVT AIALDRYWSITRH M EYTL[p. 

PCT/US2016/033452 

D\ YVGYESL,YVGYESLELA,VYVGYESLEL 

KVKVKVCVN, KVKVCVN 11-1, VCVNIHG IF,CVN IHGIFSV,SSK 
VKVKVCV,KVKVKVCVNl,KVKVCVNIHG,VKVCVNIHGl.KV 

CVNIHGIF 

f﹛ Ll-\LVEEAl,LEED ←ILALV,ALVEEAITI司M,IELEEDHLAL

LQDDLKVFK,GLQDDLKVF,PVFGLQDDLK,GLQDDLKVFK,I 

PVFGLQDDL,FGLQDDLKVF,LKVFKEGSCL 

VVMCRH PLV_. IQF NVVMCR, VMCRH PlVY, MCRH PlVYV_,N 

VVMCRH PL, VMCRH PLVYV, VVMCRH PLVY.QIQFNVVMC 

R,NVVMCRHPLV,AQIQFNVVMζ，IQFNVVMζRH,FNVVM 

CRH PL 

LUAD 

UζEC 

LUAD 

UζEC 

CRC 

HTRS I I p.R152 I R152。ζfRKCVSNVM IALTWl-\LSAVIS I CTHKCVSNV,H MEYTLCTR, YTLCTRKCV,RH ME YTLζf,HME 

A I c.454C>T I C I LAPL I YTL叮阱，口RKCVSNVM,MEYTLCTRKC I CRC 

I I I DTWREQKEQRMLMVGILIGVFVLC[p. I 
• ITR5 I I p. 
A I c.894G> T I 8C I F I L,CIPFFLTELl,VFVLCCIPFF,GVFVLCCIPF I LUAD 

HTRA 
’3 、 c.1208A>G 

HYAL4 c.664G>A 

HYDIN c.1352G>A 

HYDIN c.2816G>A 

HYDIN c.3559仁＞T

HYOU 
c.472C>T 

IAHS2 c.2494C>T 

IBA.57 c.390C>A 

p.Q403 

H 

p.D222 

N 

p.R451 

0. 

p.R939 

Q 

p.Rl 18 

7C 

p.R158 

c 
p.R832 

c 

p.5130 
R 

DFPEVSSGIYVQEVAPNSPSQHGGI[p.O. 
403R] HDGDllVKVNGHPLVDSSELQEA 

vu 
AFM KETIKLGI KSRPKGLWGYYL YP[p.D 
222N]NCHNYNVYAPNYSGSCPEDEVL 

RNNE 

N PLEA KL YQQrlYCDI LGHEIHLPL[ p. R45 

10.]0.IKGEGMGPKIHFNFELLDIGKVFT 
l1 

PE LN LGAH FSLDTHYYH FKLI N KG R[p. H 

939Q]QIQQLFWMNDSFRPQ4KLSKKG 
RVKK 

VHYPNLSFUKELDFGCILND1 ELl[p.IU 
187C]CYVTITNCSPI VVKFHWFFLVNDE 

EM 

TVHFQISSO,LQFSPEEVLGMVLNYS[p.H 

1S8C]CSLAEDFAEQPIKDAVITVPVFFN 

QA 
YζEKENDPKHRSCQ!ALVEILDVIV[p.R8 

32C]CSFAPILPH LAEEVFQH IPYI KEPKS 

RTLYDVILYGLQEHSEVSGFLLECD[p.Sl 

30R]RSVQGAI QKHLALYRIRRKVTVEP 
HP 

叭i NAW ASS lHSVSSKSFR D FLL EE K[p. K 

p.Kl21 I 1213叫SLLLAIVQAI MSKKFLLKE LKI LR 

GIRDGDllVK I GBM 

YLYPNζH NY, YPNCH NYNV,GLWGYYL YPN, YLYPNCH NYN, 

YYLYPNCHNY,LYPNCHNYNV,YPNCHNYNVY I 1GC1 

EIHLPL Q恨， HEIRI Pl Ql,0.IKGEGMGPK,lPLQIKGEGM I CRC 

RQIQQLFWM,Kl.INKGRQl,KGRQIQQLF,KGRQIQQI FW,F 
Kl INKGR0.1,NKGRQIQQLF,R0.10.0.1 FWMN I CHC 

LNDTELICY,TELICYVTl,11 NDTEl ICY,DTELICYVTl,TELICYVT 
IT I CRC 

MVLNYSCS L,VLNYSCSI A, YSCSLAEDF,GMVLNYSCSL,MVL 

NYS巳LA,NYSCSLA印F I CRC 

VIVCSF／－＼叭，CSFAPI LPH, I LDVIVCSF, I LDVIVCSFA, VIVCS FA 

PIL,DVIVCSFAPl,Ell.DVIVCSF,CSFAPILPHL I SKCM 

FLLECDRSV,HSVQGAI QI也lECDRSVQGA I ACC 

FLLEEKSLL,LLEEKSLLL,SLLLAIVQ/\,LLLAIVQAl,AIMSKKFLL 

,FLLKELKI 1,KLSDALPMV,LLAIVQAIM,AIVQAI MSK,IVQA I 
MSKK,IMSKK Fl l.K, KFl.lKElKl,ATI FQIYH F,ELKILRHQK,LLK 

ELKILR; VPQDQKATI, VQAIMSKKF,SKKFLLKEL, LKll.RHQKl 

’RHQKLSDAL,QKLSDALPM,QKATI F印Y.EEKSLLLAi,LEEKS

LLLA, FLLEE KSLLL,SLLLAIVOJ-\1, LLLAIVQAI M, LLEE KSLLLA, 
AIVQAIMSKK,AIMSKKFLLK,LAIVQAIMSK,IVO.l'llMSKKF,K 

A TIFQIYH F,KSLLLAIVQA,MSKKFLLKEL,DQKA TIF[:llY,VPQ

DQKA Tl F, ELKI LRH QKL, H QKl.SDAl PM, R DF LL EE KSL, LEEK 
Sl.LLAI, \i QAI MSKKFL,KKFLLKELKI, LRHQKLSDA!正EKSl.LL

IBTK c.3638delA I 3fs H QKLS DALP MVPQDQKATI FQIYH F 本 i AIV,LPMVPQDQKA 

ALPSTFRSVLGARLPPPERLCGFQK[p.K I 
STAD 

－－~~－~－－－－－－J __ 
Vf﹔REAllCKNll：》﹜司lVSG~何VK﹜＇ lllG ﹛p.R13

p.Rl.32 I 2G]GHAYGDQYRATDFVVPGPGKVEIT 

__ !_9-'.!} ____ J __ ＇.：~~~~s;？＿~ ____ J __ §一一一一一＿＿］一＝－ －－－一一一一一一一一一一一一一一一一一＿＿＿＿＿_LD~~g＿旦旦旦~，§＿§！＿＇.0.Y.'3...!?.9:.'.1：~1:'.＇.＇.＇.§＿~L！主~！！豆§＿＇.~＇.~豆豆豆L_____ J __ g且也一－－
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VFRE.'\llCKNIPRLVSGWVKPlllG(p.Rl3 LAML;LI 

p.R132 I 叫叫 HC,MM, 
IDH1 I c.394ζ＞T I c T Pl llGCHAY,GCHAYGDQY,KPiiiGCHA Y,iGCHAYGDO.Y SKCM 

VFREAiiCKNIPRLVSGWVKPlllG[p.R13 GBM,LA 

p.R山！ 如此，PRA

IDH1 I c.395G>A PlllGHHAY,GI IHAYGDO.Y,KPlllGHHAY,IGllHAYGDO.Y D 

T!TPDEARVEffKLKKMWKSPNGTl[p.R 
p.R140 I 叫肌GGTVFREPllCKNIPRLVPG IQNILGGTV,QNILGGTVF,SPNGTIQNl,TIQNILGGTV,SPNG 

IDH2 I c.419G>/-\ IQ WT T!QNIL,ION!LGGTVF I LAML 

VFREPllCKNIPRLVPGWTKPITIG[p.R17 

IDH2 I c.515G>A 
p.R172 I 2酬AHGDQYKATDFVA酬G附

I K VFr I WTKPlflGK,K州GDOYK,GKHAHGD肘，！G州
DNAFLSYHPHPFAQRTLTARFO.VNN[p. 

p.T374 I T374P﹞ PRP附Q帥PVLTM/I叫L NPRPPHVQL, FQVN NPHPP,TAHFQVN NPR,QVN NPRPPH 
IDUA I c.1120A>C I P LDEE V,NPRPPHVO.LL,FQVNNPHPPH I /-\CC 

AALLA LLASLLMPPVAPAEAPH LV﹝p‘卡i

33圳叫

IDUA I c.99T>G I p.H33Q j 州 A附VO.VDAA,VO.VDAARALW I KIRP 

SRMRRPCGCPLGGEDPPGTPAATP[p. 

IERS I c.S80C>G 
P叫尸1州州cc叫PAEDEPPAP川

I G CPRKR TPAATPGAA,TPAATPGAAC I KIHP 

KDRH DF HI PQEEF DG N 0.FQKl-\Q.A!S[p. ALI 1EM10.0.T, A!SALH EM I, KAQ.AISALH,Q.AISALH EM, 0.KI-\ 
V79A] ALHEMIQQTFNLFSTEDSSN\W 的ISAL,FO.KAQAIS/-\L，叫ISALHEMI，心SALHEM.ALHE I GBM,LU 

0 c.236T>C EO.SI M!QO.TF SC 

DHHDFRIPO.EEFDGNQFO.KAQAISV[p. 

0 c.238C>T 
州附IQQffNLFSTEDSSAAWEQ I KA叫ISVFH,
SLL HEMIQQTF,0.AISVFHEMl,FO.KAO.A!SVF I GBM 

VDEGLKNYVPVNHFWDQSEPRLFVC[p 

IFT14 I I p.E664 I .E664K]KAVQETPRSO.PQ心0.PO.D
0 c.1990G>A K GRAGPA 0.SEPRLFVCK,EPRLFVCKAV,SEPRI FVCKA I HNSC 

YERl-IGDLFEKIHNPQKALECYRKGN[p. CYRKGNTFM,KGNTFMKAV,NTFMKAVEL,CYHKGNTFMK, 
IF f17 p.A837 A83TfJTFMKAVElARLAFPVEVVKlEE TFMKAVELAR,NTFMKAVEI A,I ECYRKGNTF,RKGNTFMK 
2 c.2509G>A T AWGD AV STAD 

AQHY/-\SLO.EYEll-\EEL Y fKGDRTKD[p.A 

IFTl 7 I I p叫 j 叫VIDMYr帆RW叫叫KC
2 c.2831仁＞T V MRPED I RTKDVIDMY DVID~v1YTQL\RTKDVIDMYT I CRC 

SSPSPPQRAO.RGDHSSREO.GHAPGG[p 
p.T186 .T186S]SSO.ARO.IDFPLRll VP fO.FVGAll 

P2 c.556A>T s GK SSO.ARQIDF,GSSQARQIDF I Cll 

c.3942 394 p.T131 HKVAGLlTQKLTYENGLLKMNFrGG[p. KMNFTGGGI l,MNFTGGGHL,KMNFTGGGHL,LKMNFTGG 
IGF2R I 3 ！鬥主G 4fs T1314fs]GHLP* GH I S'fAD 

FLAEDRRINVl-\VTRl-IRRHVAVICDS[p.R 

IGHM p.R615 61SS]STVNNHAFLKTLVEYFTQHGEVR AVICDSSTV,STVNNHAFl,SSTVNNHAF,STVNNHAFl K’。SS
BP2 c.1843C>A s TAF TVNNHAF LUAD 

KCARI fSRll RSSEDPN EDIVERN l[p.R77 
IGJ I c.230G>A p.R770. Q] 0.llVPLNNRENISDPTSPLRTRFVYH 0.1 IVPLNN R,DIVERNIQI, VERN 10.1 IV, RNIO.llVPl I CRC 

c.268 269d DPAARRRKKKSYY AKLRQQEI ERE Rf p. E EIERERASR,REVPGSζ0.G, TERWSEQRL,RQQEIERERA,IER 
IK I elGA p.E90fs 90fs]ASREVPGSCQG fERWSEO.RL * ERASREV,REVPGSζ0.GT I UCEC 

KRSHTGERPFQCNQCGASFTQKGNL[p. 
p叫！叫司﹞RRI llKLHTGEKPFKCHL KGN LRRH IK,SFfQ.KG NLR, FTQKGN LRI司，ASFTQKGNLR,KG

IKZF3 I c.485T>G I R O.RRD N LRRH I KL,SFf QKG N LRR, N LRRH I KLHT ;r 0.KG N Ll~R HI I CLL 

FLL Ti SI FLG LGQPRSPKS KRKGO.G [ p. R3 
p.R34 j 圳﹞WPGPLA叫QVPLDLVSRMKPY

IL17B I c.lOOC>T lw ARM I GO.GWPG叫RKGQGWPGPl.,W附lAPGPH I BRCA 

PYEEEQRQSVQSDQGYISRSSPQPP[p. 

~＂＇ i ~；~：~－＂＇ i ~0'03 i ！~：由.＇~台~；﹞I~田Rp~！i！~l~~間：~~；：，：：：~ i ~￥！I~~ S帥τGf§;;<g:gg'.G《i~~：：：~~~的：~ i me 
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RLSI LSQVK;QTVQTQN仇恨，KSRWSDCAM,MASSSRLSl,AQ
TVQTQNW,CAMASSSRL,ASSSRLSIL . .SRLSiLSQV,FLVLGG 

KEASSTFSWGIVLAPLSLAFLVLGG[p.L3 NMDA,AMASSSRLSl,KSRWSDCAMA,SSRLSILSQV,TVO.T 

c.1091 109 I p叫 j 加州DAQTVCHQNWKSRWSDCA QNWKSR,MASSSRLSll ,LAFI VI GGNM,VCHQNWKSR\111, 
IL1R2 I 2.insG s MASSSRLSILSQVK* WKSRWSDCAM,DAQrVQTO.N叭／ I ClL 

DDWGLD1 MRQIQVFEDEPARIKCPL[p. 
FSOCJ CEH FLKFNYST 

P c.149T>G TRQ HFLKF,CEHFLKFNYS I KIRC 

KH EIPA 1 TLPVPSLGNH HTYCNLPL[p.T 

IURA I I p.T仰！叫﹞Ml.LN心肌K川FHRN Mll NGQI Pl ,TYCNLPLMI ,HTYCNLPI f叫， L「v1LLNGO.LPL,H

Pl.2 c.1940C>T M SSLL TYCNLPLMI ,TYCNLPLMI L,LPLMl.lNGQL,HHTYCNLPI. M I CRC 

CLE EE LKPLEEVLN LAQSKN FH LRP[ p. R1 
p.R103 j 州MDU叫VIVlHKGSU lFMCEY RPM DLISN 1, NFH LRPM DL,SKN FH I RPM,0.SKNFHLRPM, K 

112 I c.308G>T IM A NFHLRP札fDL,MDUSNINVI I l.UAD 

IL2.S ! :·1~~2. 503d ! ~Cl68f ! ~~~~~~~~~~~~~：~Yr＼~~~~~~~﹝：~；c 
AGGWSLFGK,SLFGKPGAR,GPAGGWSLF,HEGPGCPDl-\,SL 
ACVCAAPC,RVSLACVCAA, WSl FG KPGAR,GPGCPDAWPL, 

L豆豆！：.~豆豆豆~？..~！＿！：＇.旦旦旦旦控~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－.1.~！~f:__________ 
DILMENNLRRPNLEAFNRAVKSLQN[p‘ 
A90T]TSAIESILKN lLPCLPLA TAAPTRH ~~：~~~~~；~~~：~：~~~：~%~~：11ESIL,LQNTSAIESl,NTSAIESll : CRC ~~－＇？ _______ __]_ __ ~：？ 

p.P215 LWKQFQSFCCSLSELFMSSFO.SYGA[p. SYGATRGDK,SFQSYGATR,SSFQSYGAT,FQSYGATRG,SSF 
IL32 I c.643C>A T P215T﹞ fRGDKEElTPQKCSEPQSSK那 0.SYGATR,QSYGATRGDK I lUAD 

c.653 6541 p.D218 QFQSFCCSLSELFMSSFO.SYGAPRG[p.D 
1132 I nsG fs 2.l8fs] EQGGADTPEVL" I APRGEO.GGA I SKCM 

LLPDEKISLLPPVNFrlKV fGLAO.V[p.L47 
I] I LQWKPN PDQEQRNVN LEYO.VKI NA 

ll5RA I c.139C>A I p.t411 p I GLAQVILO.W,GLAQVILQWK,IKV1GLAQVl,TGLAQVILQ＇‘仇， i CRC 

FVNIEVWVEAENALGKVTSDHINFD[p. 

p.P216 I P216H]HVfKVKPNPP附心肌 TSDHINFDH,HINFDHVYK,DHINFDHVY,TSDHINFDHV,HI 
IL6ST I c.647C>A I H ILK NFDHVYKV,SDHINFDHVY I MM 

DLEDAELDDYSFSCYSQLEVNGSQH[p.S EVNGSQH LL,SQH LL TCN, LEVNGSQH L,GSQI I LLTCAF, LEV 
IL7R I c.161C>T I p.S54L I 54L] U.T叫FEDPDVNI fNlEFEICGAlVE NGSQHLL I LUSC 

VKVLQDMGLPTGAEGRDSSKGEDSA[p 

II F3 
P叫 j 叫K]KETEAK州州州的TP

I c.叫OG>A I K SAAF l SSKGEDSAK,K刊AK削，KET州附V,GEDSAKETEA 1 日ICA
KLVFIRNEDAVNQMAVTPFPVPSSS[p. 

p心！叫叫SIEDQSG肌SEEDGSVE
INADl I c品18C>G I OA VGIK I FPVPSSSAS,VPSSSASSl,TPFPVPSSSA,FPVPSSSASS I lUSC 

SWPRWTMAW,AWRRSSWPR,HSSWPRWTM,SSWPRWT 
MA，心，PRWTMAWA,WAQHGSPAl,REAWHRSSW,WRHSS

WPRW,A＼仇iAQHGSPA,AQHGSPAIG,I PCTCSPPW,A叭IRRS

SWPRW,SSWPRWTMAW,RSSWPR叭汀Mi\MAWAQHGS

PLLPGMGWGPPPPPPPLLPCTCSPP[p‘ PA.CSPPWREAWR,E.l\WRRSSWPR, WTMAWAQI IGS, WP 
p.S仙山5叮叩5泣引2 RWTMAWAQ,LLPCTCSPPW,WREAWRRSSW,RRSSWPR 

INF2 I c.1s81d巴IC I s QHGSPAIGG* W fM,1-\WAO.HGSPAI I Sll-\D 

DECYERFSRETDGAQKRRMLHCVQR[p 
p.A220 I .A22師LI間LGDEKIQIVSQMVELV MU ICVQRSL,RSLIRSQEL,RMLHCVQRS,RMUICVQRSL,M 

INGl I c.658G>[ I s ENR LHCVQRSLl,RSLIRSQELG I LUl-\D 

PSPEAEMLKFN LEC LH KTFGPGGLQ[p. 
G56V]VDTLIDIGSGPTIYQVLl\ACDSFQ 

INMT I c.167G> T I p.GS6V DI LQVDTLIDl,GlQVDTLIDl,KTFGPGGlQV I LUAD 

LKPGGHLVTIVTLRLPSYMVGKREF[p.S EFFCVALtK 

p.5212 I 叫叫叫V的LDAGF叫 CVALE,MVGKREFFCV,YMVGKHEFFζ，SYMVGKHE阱，GKR

INMT I c.635C>T EFFCVAL,REFFCVALEK I SKCM 

S FM F NGTS LG FVNS H LTSGSE KKLR[p. R 

IN附 i I p.R523 I 523Q]O.NQ州州叫DKKLSP RQNQNYMNi,KLHO.NQNYM,KKLRQNQNY,KLHQNO.NYM 
D c.1568G>A Q NITH N,RQNQNYMNll,KKlRQNO.NYM I CRC 

EGRLLFPPTYKFDRNSNDYDTSEKK[p.R 

K c.787C>T 
I p.R263 I 253心

c TPIP I KCKPAWTDR,SEKKCKPAW I CRC 
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VFGTQENSVGDREWLDLLRGGLKEL[p. 

INPPL I I p.T493 I n叫MDLDYRPIAM的LWNIKVAVL I Ll\/lDLDYRPl,L山間，ELl\/lDLDYRPl .. GL心DLDY,LL
1 c.1478C>T l'v1 VKPEI I RGGLKELl'v1,MDLDYRPIAl'v1 I HNSζ 

RLPGPL如L,SLGTTGTLV .. YQGQWSGAV,ALSWGKWPV,VL 
QM RSLEA,G LRPVN I H L, 11 LPRP IQG L, ITLPTTS LK, LS 1-1 LPP R 
TK,TTGTL＼叭丸，ER,0.TFHLHHC且，HQPALS、WGK.，心HGPARζC 

R,AW!LYO.GQ'‘W,SWGKWPVGM,RTASITI PT,GSRTSCCPR, 
RTSCCPRSH,RSHPRI PGP,RTKWPl QC! ,RSLEAHC例，RPVA

HHLPR,PARCCRWPR,SCPPAWILY,EGVAAPHPR,SCCPRS 
HPR’、司VSGAVVGLR,API IPRTA剖， HPRTAS!TL,H PRLPGPLS, L 
PPRTKWPL,CPQAPHQPA,APHQPALSW,WPVGMTGPA,L 
QMRSLE/-\11,E/-\llCPLOTF,SHLPPIHKW,TKWPLQζLL, LUIS 
LGTTG,HSLGTlGTL,lGHGTlVW,RGVLQl'v1RSL,TQPSSCP 
PA,SSCPPAW! I ,I LYO.GQWSG,GQWSGAVVG, VAHH LPRP! 
,GlHCPQAPH,PQAPHQPAL,EPEGVAAPH,CPLQTFHLH .. Q 
PSSCPPAW’,QPALSWGKW,LEAHCPLQT, SSCPPAWIL Y, 1-1 L 
PPIHKWPL,IL YQGQWSG!\ YQGQWSGAVV,GQWSGAVV 
GL,LLHSLGHGT,S!TW!TSLK,TSCCPRSHPR,GTTGTLVWE 
R,RTASiTLPH,KGSRTSCCPR,RSHPRlPGPI ,RTKWPI QC! L 

APREEPLTPRLKPEGAPEPEGVAAP[p.A ,RTQPSSCPPA,PARCCRWPRR,LQTFHLHHCR,QWSGAVV 
974fs 1 HPRTASITLPTTSLKGSRTSCCPRS GI R,HSLGTTGTLV,APHPRTASIT,CPRSHPRLPG,HPRI PGP 
H PRLPGP LSH LPPRTKWP LQCLLI 1 SLGT LSIJ,WPLQCLLHSL,CPQAPHQPAL,LEAHCPLQTF,LVWERG 
TGTLVWEHGVLOMRSLEAHCPLQTFI IL VLQ~1呵，ASITLPTfSL,LSHLPPRTKW,UISLG下fGTL,SLGTTGT

HHCRTQPSSCPPAW’ IL YQGQWSGAVV LVW,LQMRSLEAHC,l'v1HSLEAHCPL,TQPSSζPP/W\l,HQPA 

INPPL p.A974 GLRPVAHHLPRPIQGLHCPQAPHQPAL LSWGKW,LSWGKWPVGM,WERGVLQMRS,QPSSCPPAW 
c.292.ldel {: fs SWGKWPVGMTGPARCCRWPRR* STAD 

TMAGPSASL,SI HPASGRA,ASLHPASGR,RASRKTWQR,RT 
MAGPSAS,ASRKTWQRR,KTWQRRLRA,WO.RRI RACR,RI 
RACRAGG,RACRAGGPA,HPASGRASR,CPRTMAGPS,GPS 

ASLHPA,SGRASRKTW,RTMAGPSASL .. RASRKTWQRR,ASR 
SEVDY APAG PARSALLPG PLELQPP[p.P KTWQHRL,KTWQHRLRA亡，RLRACRAGGP,ELQPPGDCPR .. S 

INPPL p.P115 1154fs]GDCPRTMAGPSASLHPASGRA ASLHPASGI司，TWQHRLRAζi司，CPRTMAGPSI－＼，叭IQRHLIV\C

1 c.3460delC 4fs SRKTW’ QRRLRACRAGGPAGWAR0..A* RA,TMAGPSASLH,ASGRASRKTW I S1AD 

INTS1 廿一MlV﹞VA1\TVN LELDPIFLKALGFLHS 
2 c.lA>G p.MlV KSKD I VAATVNLEL I MM 

MHKISNNITLREDQLDTVLAVLEDS[p.S 

p.S460 ）叫ARDI心IELLCCTNVSTKE馴
INTS4 I c凹8 f>G I A LA I VL!WLEDSi\SARDIHEAL,SAHDiR肌H.DSARDIR肌 I lGCl 

GIVWKTGPRTTIFVKSLEDPYSQQl[p.H 

戶的40 j 斜。Cl叫QQ叫QQPLQQ
INTS7 I c.2818C>T I c TRF* I DPYSQQICL,OOJCLQQQ叫 I uζEC 

LCVLKVTQQSEKHLEKILNVDEFVK[p.R 
則﹞

INTS7 I c.317G> r I p.R1061 I s DEFVK!IFSV I UCEC 

WKPSRHHDTEPKAKCAPQKRRTQEL[p. 

INVS 
p.R799 I R799KJKGGRCSPAGSSR叫

I c.2396G>A I K HAGQN I PQKRRTQELK,ELKGGR臼PA I CESC 

SMLGRILPT,MLGRILPTl,S/-\HGHRSl'v1L,RGRRSMLGH,RSl'v1 
LGRILP,GSAHGRHSM,RHSMLGRIL,SMLGH!LPTl,l'v1LGRILP 

p.R815f I…ELRGGRCSPAGSSRPGSARG[p. T!V,ILPTIVHQET,SSRPGSARGR,SARGRRS 「vll.G,RGRRSMI

INVS I c.2444delG I s R8!.Sfs]RRSMl.GRiLPTiVHQETK' GRl,RSM LGRll. PT I STAD 

LLQNTSFFL, YlM RWPI NL, LMRWPIN L!,TSFF LHYLf'況，SFFL
HY! MR,FFLHYLMRW,RRWTSFWEl,I QNTSFFI H,QNTSFF 
LHY,NTSFFLHYL,LHYl.MRWPl,NI IRR\i\πSF,l IRRWTSFW, 
WPINI IRRW,NTSFFLHYLM,VLLQNTSFFL,FI HYLMRWP!,Y 

Ll\/lRWPiNLl,TSFFLHYLMR,SFFLHYLMRW,HYLMRWPINL 

P捌f I ERY川心VMGHVLLQNTSFF[p. I…LIHRW.L 
IP011 I c.2532delT I s S844fs]lHYl.MRWPINLIRRWTSFWEI* NLIRRWTSFW,IRRWTSFWEI I STAD 

PYl\/lRNGTLFDRLQCVGDTAPLPWHi[p 

IRAK3 I c.800G> 
p.R267 : .H267Q]QIGILIGISK/-\IHYLHNVQPCS\ 仆l~r~ ！ LIGl,APLPWHIQl,WHIO.IGIL!,LPWHIQ!Gl,0.IGILIGIS

I 0. CG Pl PWHIQl,l PWHIQIGll I CRC 
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H LEHTG FS Ki-\KLES M ETYLK.'\ VKLF [p. R 

p.R419 419QJQNDQNSSGEPEYSQVIQINLNSI 

IHEB2 I c.1255G>A I Q VPS FQNDQNSSG I me 
RCALN KS N DF EELVE RSQLDIS DPY[ p. K iSDPYRVYR,RVYR!VPEG,DISDPYRVY,DPYRVYRIV,QLDISD 

p.K123 123R]RVYRIVPEG.'\KKGAKQL TLE DPQ PYRV, RVYRIVP EGA,SQLD !SD PYR, DIS DPYRVYR, LD IS DPY 

IRF4 c.3681\>G i司 MSM R心、t MM 

c.1771 177 p.G591 GIJGSGGGQGPGDGHGSGGGKNSGG 
IRS4 I 2insG fs G[p.G591fs]QRLRKWERIRW* I GQRLRKWER,RLRKWERIR.RLRKWERIRW,GKNSGGGQRL I STAD 

MASCSFTRDQATRRLRGAAAAAAA[p. 

c.63 65del p.21 2 21 22/V\>AJ LAAVVTTPLLSSGTPTALI 

IRS4 GGC 2Al-\>A GTGSSζPGA RG/-\AAAAN\L PAAD 

L VSAPLGKFPAWTNRPFPGPPPGPR[p. 

p.L422 L422Pl PHPLSLLGSAPPH LLGLPG/V\GH 

IRX3 I c.1255T>C I P PAA PPG PRP HP L,G PRPH P LSL,G P RP HP LSLL I /-\CC 

p.A425 CDESSCIPKAFGNPKFALQGLPLNC[p.A 
IRX6 I c.1274C> T I V 425VJVPCPRRSEPVVQCQYPSGAEAG* I PLNCVPCPR,,l\LQGLPLNCV,VPCPRRSEPV I STAD 

AASGSGLEKPPKDQPQEGRKSKRRV[p. 

R86CJCTTF 
ISX I c.2s6ζ＞T I p.R86C HI VC行F I SKCl\/l 

M[p.C2F]FAEVGPALCRGMERNSLGCC 

ISX I c.SG>T ︱戶口F EAPKKL I MFAEVGPAL I LUSC 

PIVHLTPSLEVTPQAISVVQRDCRR[p.R 

TGA! I I p.R 69 669Q1QGQEAVCLTAALCFQVTSRTPG CRRQGQEAV,RQGQEAVCL,RRQGQEAVCL,RQGQEAVCL 

0 c.2005G>A Q RWDH T I HNSC 

YLAVGSM KTLM LNVSLF NAG D DA YE[p MTLHVKLPV,DAYEMTI. HV,YEl\/lTLHVKL,NAGDDAYEM,A 

p.T673 I .T673M] MTLHVKLPVGLY附ELEEKQ YEMTLHVKL,DAYEMTLHVK,EMTLHVKI. PV,FNAGDDAYE 

ITGM I c.2018C>T I I\/] INC M, YEMTLHVKLP I CRC 

GIVRFLSKTDKRLLYCIKADPHCLN ﹝PιF9 

p.F900 1 日。但NFGKM臨
ITGM I c.2700C>A I L SI j HC吼叫F,C吼叫阱，l側PHCLNL I CRC 

PPLLPLLLLLLPPPPRVGGFNLDAE[p.A4 

8DlDPAVLSGPPGSFFGFSVEFYRPGTD 
ITGAS I ι143C>A I p.A48D G NLDAEDPAV I KICH 

p.G616 TE FRD KLSPI N ISLNYSLD ESTF KE[ p. G61 STFKECLEV,TFKECI EVK,KECI EVKPl,DESTFKECL,CLEVKPI 

ITGA8 I c.1845G>T I C 6C]CLEVKPILNYYRENIVSEQAHILVDC LNY,STFKEC LEVK, ESTFKECLEV, KECLEVKPI L I LUAD 

KRSKNU.GSRDLQSSVTLDLALDPG[p.R 
p.R685 685H]H LSPRATFQETKN RSLS RV RV LG L 

ITGAX c.2054G>A H KA GHLSPRATF LUSC 

TDGKKEGDSLDYKDVIPMADAAGll[p.R GllHYAIGV,DAAGllHYi\ADAAGllHY,IHYAIGVGL,MADAA 

p.R283 283H]HYAIGVGLAFQNRNSWKELNDI Gii I IY,l IHYAIGVGL,HY AIGVGLAF,DAAGll I IYAl,IHYAIGVG 
ITGAX c.848G>A H ASKP LA LUAD 

PKSAVGTLSANSSNVIQLllDAYNS[p.I一3

__ !I.豆豆主J__ ＇.：~~~~~~三在一J__ ［＇.土~Z~L.. L!.'.3.ll！~~~：｛！芷
lKFKRAEDYPIDlYYLMDLSYSl\/lKD[p‘。

p.0158 158N]NLENVKSLGTDLMNEMRRITSD SMKDNLENV_,I SYSMKDNL,YSMKDNLENV,SMKDNI. ENV 

ITGBl c.472G>A N FRIG K HNSC 

CGSAI AFFY,ALAFFYRCl,I VPLGSLGV,GSALAFFYR,FTCSW 
TGPR,FYRCICLPA,RSRLVPLGS,CI PAKRPAR,RPARSRI VP, 

VPLGS LGVF, PARSRLVPL,AKRPARS RL . .SRL VP LGSL, SLGVF 
TCSiJ旬， RLVPLGSLGV,FFYRCICLPA,CGSALAFFYR,FYRC!CLP

MCGSA叫p.A7fs]YRC!CLPAKHPAH I AK,RSRLV心，心叫v…m附1-\R
ITGB8 I c.21 日叫︱州市 j SRLVPLGS間FTCSWTGPH* V吼叫FYRCIC叫SLGVFTCSW，仙1-\FFYRCI I STAD 

KG HV LF RPTVSQQQSCPTCSTSLLN [ p. G 

p叫！別］WHFKVTYDVSRD叫叫N SLLNWHFKV,TSLLNWHFK,STSI I NWHF,LNWHFKV門，ST
ITIH1 I c.760G> T I w HFAH SLlNWHFK,CSTSU NW阱，iLNWH FKVTY,TSLLNWH FKV I lUAD 

TLDKEMSFSVLLHRVWKKHPVNVDF[p. 

p.l叫 j 叫﹞VGIYIPPTNKFS叫G削FM VNVDFVGIY,NVDFVGIYl,HPVNVDFVG,VGIYIPPTNK,PVN 
ITIH2 I c.2'.124C>G I V QEP VDFVGIY,HPVNVDFVGI I LU/-\D 

PEETVV!AL YDYQTN DPQELALRRN [p.E 

p.t196 196K]KEYCU.DSSEIHWWRVQDRNGH LAI RRNKEY,RRNKEYCI L,KEYCLLDSS,Al RRNKEYCL,EL/-\L 

ITK c.586G>A K EGYV RRNKEY CRC 
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SNFKVLFFV;VlHVLTKA,KVlHVlTK,MFKVlHVL,SPSMFK 
Fl LLEEQLI KKS 

lfK I c.86G>T I p.R29L I 9L]LFFVLTKASL!WFEDRHGKKRTLKGS F,SNFKVLFFVL,LFFVU KASL I LUAD 

ADi 11-1 DFQRGLTAYH DISLDKCYVI [p.El 

p.E167 I 叫KLMTTIVLPP YVIKLNTTl .. VIKLNTTIV,SLDKCYVIK,IKLNTTIVL,SLDKCYVIK 
ITM2C I c且9G>A I K YL L, YVIKLNHIV,ISLDKCYV!K,CYVIKLNHI I uζEC 

CGLERDKFDNKTV寸FEEHIKEEHNM[p. NMCHYLCFl,HNMCHYLCF .. KEEflNMCHY .. CllYLCFIVL,EEH 
p.M15 I M15691﹞CHYLC川＜VKDSTEYTGPE NMCiWL,NMCHYLCFIV,HNMCHYLCFl,IKEEHNMCHY,KE 

If PR1 I c.4707G> T i 的 I SYVI-\ EHNMCHYL,MCHYLCFIVL I TGCT 

RDGVPPTSKKKRQAGEKIMYTLVSV[p‘ 

p.P358 P358Q]QHGNDIASLFELDAl rLQRADC IMYrLVSVQ,VQHGNDIAS,IMYiLVSVQH,VQHGNDIASL, 
ITPR2 I c.1073C>A I Q LVPR QHGNDIASLF I LUl-\D 

p.S802f FQA TSKKG ISRLD KQM RKFTDI RKK[ p. S 
IWS1 I c.24叫做IA I 5 802fs]ADLHTQ* I RKFl D!RKKA I Sll-\D 

DCLPGWMGQNCDININDCLGQCQND 

p心 I [p心TjTSC叫NGYRCICPPGYAG
jAG1 I c.138心A I T DHCERD l TSCHDLVNGY,CQNDTSCRDL I CRC 

IFETSMLLISSENEMN‘WFHSNDGGN[p. 

JAK1 I c.928G>I-\ 
叫jlLYYEVM叫LGIQWRllK附 I SNDGG…ILYYEVMV,ILYYEVMVT,HSN叫L.. GNIL 

I p.v3101 j vsvE YYEVM,HSNDGGNILY,SNDGGNILYY,FHSNDGGNIL I me 
MSSPKREIPGRAGDGSEHCSSPDLR[p. 
R2831] INQKRIAELNl-\f I RKLWHNTLLG 

P2 c.848G>[ DE INQKRIAEL,R!NQKHIAEL,SSPDLHINQK I uζEC 
GQWQVEPKV,QWPQGQWQV,GVQVHWAHR,RQWPQG 

VNH flSGKTESSNAKrHKQVLSLGG[p.G QWQ,WQVEPKVMH,VLSLGGGVQV,RO,WPQGQWQV,K 

JARID I c.1180 118 I p叫︱叫叫I IWARHQWPQGQWOVE QVLSLGGGV,LSLGGGVQVI l,SLGGGVQVH仇1,VQVH叭／AR

2 1insG fs PKVMH* RQ\A’,ARHO.WPQGQW,GQWQVEPKVM I S1AD 

TGP/-\VNGLKVSGRLNPKSCTKEVGG[p. 

jARID I I p叫 I V422fs]GSCGR, 
2 c.1266deiG fs KHH rnRRSRSHPPRR" HPPRR,EVGGGSCGH,HTHRRSRSRP,RRRSHSHPPR I STAD 

MMVPNQCKL,MTfQKLMMV,LMMVPNQCK,VPNQCKLE 
L,ELSLRNYAL,KKGGTGTDM,TDMTlQKLM,NQCKl El EL,C 
的 ELELSL,ALESSQVPM,I ELSLRNYA,GTDMTTQKLM,LM ……t…[p. j…i…………M H97fsjGGTGTDl\/lTTQKLMMVPNQCK K .. GTGTDMTTQK,YALESSQVPM,MKKGGTGTDM,TDMTT 

1D c.289delA LELELSLHNYALESSQVPMK* QKLMM,LELELSLRNY,LELSLHNYAL,HNYALESSQV I STAD 

TSVWYHVL WGEKIFYU KPTDEN LA[p. R I p.R313 i 叫HYESWSSSVTQSEVFFGDKVDKC PTDENLAIJY,AI IYESWSSS.DENLAHYES,KPTDENLAHY,AI I 
1D c.938G>I-\ H YKC YESWSSSV,DENU\HYESW I GBM 

SHSVTTFRN DCRSPTH l TVSSTNTL[pιR 

jMJDl I I p.R119 I 1198SjSSMPALHRAPVFHPPI叫ERK LSSMPALHH,SSMPALHRA,NTLSSMPAL,SSTNTLSSM,TLS 
C c.3592C>A 85 EGS SM PALH R,STNTl五SMP!\VSSTNTLSSM I LUl-\D 

M HAGPEPQAL[p.All VJVGQKRGALRL 
iMJD4 I c.32C>T l p.A11V I LVPRLV盯VSAPAEVR LVGQKRGAL, LVGQKRGALR I ACC 

c.2429 246 
4delG\CCA 
CG\CCTCCC p.PPPP LN N N LEPCSVTI N PLPSPLPPTPPP [p. PP 
CG\Cι：rccr pppppp PPPPPPPPPP811del]LPVAKDSGPUU 
cccccrccc PP811d KDI PRKEGNEKRIPKSASAPSAHLFDSS 

jMY I CCAC el QLVSARKKLRKTAEG LQRRR j SPLPPfPPPL,LPPTPPPLPV I PAAD 

AR fKVEll-\NSRf AHARAKADAADQA[p. 

JPH1 
p.A39S 尸395TJTLAARQECD附VARELSPDFY I 叫QATIA 1LAAR征CDl,DAA

I c.1!83G>A I T QPG L I GBM 

EARIAR!TAKEFSPSFQHRENGLEY[p.Q4 

iPH3 
p.Q的 j 叫RPKRQTSCDDIEVLSTGTPLQQE

I c.l299G>C I H SP I NGLEYHRPKR,YHR附叮SC I CESC 

EKEPAARGTPGTGKERLKAGASPRS［口．

JSRP! : c.27.ST>C : p.V92i\ : ~~！LA﹞APARKKAQTAPPLQPPPPPPALS : ~~~S~：：：；：~＝：~~：~~：~~~：~~~~~：SPRSAPARK,GA : KIRP 
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RVAAGVLCELAQDKEAADAiDAEGA[p. 

p.5627 I S627L﹞ LAPLMELU側的盯Y叫 ALAPLMELL,AEGALAPLM.GALAPLMEL,DAIDAEGAL,DAI 

JUP I c.1880C>T I L LFH! DAEGALA,I D/\EGALAPL I CESζ 
SKHFRSSKDPSAPPAPANLRLANST[p.V 

Kl-\Ll I c.907G>A 

叩門INSDGSVTVTIVWDLPEEP川 I STINSDGSV .. NLR叫Tl,TINSDGS盯V,NSTINSDG州NL

I p.V3031 l 附 R州STI I CRC 

VEADAWVTEALLGLPAMERELELL[p.R 

KANK I I p.R359 I 359f仙LEHQRGVSELLRGRLRELEE AERELELLH.RELELLHAS,LLHASLEHQR,AERELELLHA,RELE 

3 c.1076G>A H ARE LLHASL,LELLHASLEH I /-\CC 

VQEGAEPPEGVVKVPNHLPLPGPPF[p. I p.5253 I S253PjPFQNV州EDKEDEI INAREAE PLPGPPF PF, P FQNVL VVL, FP FO,NVL VV,G PP FPFQNV, LPLP 
4 c.757T>C P VLFT GPPFPF,GPPFPFQNVL,FPFQNVL\iVL,PPFPFQNVLV I KIRC 

IGWNTGALVACHVSVMEYVTAVVCL[p 

KANSL I I p.G376 I .G376E]EFPLLTV叫叫 AVVCLEFPL,CLEFPLL TV, VTl-\VVCLEF,LEFPLLTVD, YVTAVV 
3 c.1127G>A E KTPVL CLff,TAVVCLEFPL I lGCl 

GGFRATLQVLRGDRPAL/V\EDELLQ[p. 

KBfB A81V]VVECAAFLQAPALARFLEHNLTS OVVECAAFL, lO,VVEC/-\AF,AED ELLO,VV, LLQ,VVECN\F, LQ 

。13 c.242C>T p.A81V DNC VVECAAFl.,DEU QVVECA I ACC 

KBTB c.1325 132 p.G442 LADRLLCRtGM DVAYLNGYIYI LGG[p.G YILGGARPY,ILGGARPYY,YIYILGGAR,ILGGARPYYW,IYILG 

D6 6i鬥sG fs 442fs]ARPYYWS本 GARPY,YILGGARPYY,GYIYILGGAR I Sll-\D 

YLKLVLFQNKLHLFVRATQVTVEEH[p.V 

TB I I D8 c.164SG>A p.V5491 
549月 IFRTSRKNS附山附MKV I VTVEEH!FR,TQVTVEEI 11,IFR fSRK 
YET VEEHIF I CRC 

EAESHFSSIPDAFWWAVVSMTTVGY[p 

KCNA I I p.G376 I .G376C]CDMYPVTIGGKIVG TiVGYCDMY,VGYCDMYPV,MTiVGYCDMY,TVGYCDMY 
1 c.1126G>T C 仁flt'\ PV,GYCDMYPVTl,SMTrVGYCDM I LUAD 

TLKASM RELG LLI FFLF IGVI LFSS[pJVfl 

心 I I p心 i 州W心DDPTSGFSSIPDAF州A ILFSSVVYF,GVILFSSVV,VILFSSVVY,SSVVYFAEA,F!GV!LFS 

3 c.1244C>T V VV SV,ILFSSVVYFA,FSSVVYFAEA,Vll FSS、八／YF,GVll FSSVVY I CRC 

STIALSLNTLPELQETDEFGQLNDN[p.R 

2 c.692.G>A 
I p.R231 I 231H﹞ HQU-\11叫CIAWFfMEY肌 I HO.LAHVEAV,Q心心，GQ叫叫Q州附L

H SSP A,HQLAHVEAVC’。EFGQLNDNH I BRCA 

KO,KLPKKKR,RSWDLPllV,LPKKKRSIF,SIFRGHRSW,GHRS 

K州 I i 戶的f j 川 WDLPl,WDLPllVNL,IFHGI IRSW飢餓的I FRGHR,RGI IRS 

c.1363delA s K455fs]RSiFRGHRSWDLPllVNLS* WDLPl,LPKKKRSIFR,RSIFRGHRSW,GHRSWDLPll I 5-rAD 

NO,RADKRRAQKKARLARIRVAKl GS[p. SLNI-\ Y LHSK, KTGS LNI-\ Y L, LNA YLHSKR, I RV A KT GS L,t'\KTGS 

KCND I I p.5438 I S438L]LNAYLHSK削叫叫叫 州，GSLNAYLHSK,KTGS州州LN/W川成州

3 c.1313C>T I EEE TGSL,RVAKTGSI NA,VAKTGSLNAY,AKTGSLNAYL C 

MFILNFEVVMEKDMVGSPAHDfNHR[ 

2 c.446G>C 
I p.G149 I p叫A]APPTSWLAPGRAKTFRLKLP

A ALLALf RAPPTSWI A, NHRAPPTSW,HRAPPTSWL I 5-rAD 

SSUSVGFGNVSANTDAEKIFSICT[p.M KIFSIι：Tl L, I LIGALM HA,SI CTI LI GA, I FSI CTI LI, Cf I LI G/-\LM, EK 

KCNH I I p.M4S I 的l﹞ IU叫做LVFGNVTAllQ附5 I FSICTI, Kl FSICTi LI, FS ICTi UGA, i LI GAl f叫HAL,SICTIUGAL,A

8 c.1365G>A SI RW EKIFSICTl,EKI FSiCTI L I lUAD 

LAMASATSV,SMO,LWPPTM,MO,LW’PPTMA,SLEPSSSPL, 

NVHWPLCFL, RLPGPRSGl ,AMASATSVR,SSSQVPSWR,SS 
OVPS＼仇iRR,V叭IYRCTHSI ,RNVH叭／PLCF,VHWPl CFI L,SVR 

NVHWPL,SWCSPPSWK,SWRRLPGPR,SGI RPFVSA,PTTPP 

VWYR, D PRPTTPPV, SP LN PKPPL,KPPLAMASA, VPSWRRLP 

G,GPRSGLRPF,WPPTMASPA,FLLPSWCSP,KSSSQVPSW,S 
QVPSWRRL,LRPFVSASM,FVSASMO,LW’,ASl'v10.LWPPT,W 

Pl CFI LPS,LPSWCSPPS,LEl DPRPTT,FI LPSWCSPP,SMQI 
WPPTMA,PI AMASATSV,LLPSWCSPPS,GI RPFVSASM;LA 

MASATSVR,PSWCSPPSWK,KSSSQVPSWR,SSSQVPSWRR 

,PFVSASMQL W, HSLEPSSSPL,SVRNVI IWPLC,SWKSSSQV 

PS,SWRRLPGPRS,RSGLRPFVSA,ASMQLWPPTM,RPTTPP 
GTWFLFGVV、WYLVAVAHGDLLELDP[p VWYI司，MASATSVRNV,TSVRNVHWPL,NVI IWPLCFLL,GPR 

.P102fs]RP r f PPVWYRCfHSLEPSSSPL SGLRPFV,RPFVSASMQL,SATSVRNVHW,VRNVHWPLCF,R 

N PKPPl.AMASATSVRNVHWPLCFI LPS NVHWPLCFl., WKSSSQVPSW,SQVPSWR RLP; RR LPG PRSG I p叫 i WCSPPSWK叫PSWRRLPGPRSGI L.MQLWPPTMAS,WPI CF! l.PSW,LPSWCSPPS叭，’，DPRPTT

0 c.305delC s RPFVSASMO,LWPPTMASPAS' PPVW I STAD 
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KITGREDFPKKLLRMSSTTSEKAYS[p.l-4 YSFGDLPMK,AYSFGDLPi\i呵，SFGDI PMKL;TTSEKAYSF,KAY 

p.L430 I 30F]FGDL SFGDLPM,AYSFGDLPMK .. YSFGDLPMKL,STISEKAYSF,SEK 

KCNJ3 I c.1290G>T I F T AYSFGDL I LUAD 

GTVLLLLAY,RVRGCAVPG,CAVPGTVLL,VPGTVLLLL .. RVRG I I MYRPRARMPEGRVRGCAVP[p.S21G] CAVPGT, PGTV LLLLA Y, RGCAVPGTVL, CAVPGTVLLL, VPGT 

17 c.61A>G p.S21G GTVLLLLAYlA YLALGTGVFWTLEGR VLLLU\ I ACζ 
ALG KLFPVL, KLFPVLCF L, VLCFLCF LV, EALG KLF PV, G KLFPV 

KCNK MEVSGHPQARRCCPEALGKLFP[p‘G23 LCF, F PVLCF LCF, KLF PVLCFLC, LF PVLCF LCF, FPVLC FLCFL, L 

18 c.68G>T p.G23V V]VLCFLCF LVTY AL VGA VVFSAiEDGQ G KLF PVLCF, G KLFPVLCF L, PEALGKLFPV I LUAD 

KCNK MLPSA[p.S6W]WRERPGYRAGVAAPD AWRERPGYR,SAWRERPGY,l\/lLPSAWRER,SAWRERPGYR 

2 c.llC>G p.56＼月j LLDPKSAAO,NS ,AWRERPGYRA,PSAWRERPGY I 日LCA
KCMK p.R166 HWDLGSSFFFAGTVITTIGFGNISP[pιRl 

2 c.497G>T L 66L]LTEGGKIFCllYALLGI PLFGFLLAG IGFGNISPL,SPLTEGGKIF I LUAD 

K約LLl一iLYHTff刊K約l NQK亡：SYIPKCGK［口.N15

KCNM p.N151 1Kj KFEESMSLVNVVM ENFRKYQH FSC CGKKFEES ！＼司， KKFE ES MSL .. CSYI PKCG KK,SYI PKCGKKF, KKF 
B2 c.453T>G K YS EESMSLV STAD 

SRVFSILSllVVMGSllTMCLNSLP[p.D2.l 

KCNS2 I c.631G>A 
p.0211 I 州FQIPDSQGNPGEDPRFEIVEHFGI

I N A I MCLNSLPNF.CLNSLPNFQl.TMCLNSLPNF I UCEC 

KTFALELKV,RVAMWISSV,GLKTFAI EL,KLREGLAAG,K\i Tl. 

PVKKK, IMYNAPSSR,SVFEANPSR, VAMWISSVF,ELKVTLPV 

K,KSSllMYNA,SSRCI IGKRK,KRKKGRVM況，KGRVAM仇'IS

G LKSSI ! MY, LKERG LKTF, FALELKVT L, LE LKVTLPV, KK LREG L 
AA,LAAGlKSSl,AGl KSSllM,RKKGRVAMW,M叭/ISSVFEA,F

EAN PSRIW,KERGLKTFA,ALEI. KVTLPV,KLREGLAAGL,GI. A 
AGLKSSl,AMWISSVFEA,IMYNAPSSRC,SVFEANPSRi,GI KT 

FALELK, II MYNAPSSR, TFALELKVTL,RVAMWISSVF, VFEAN 

KL YRFFKYIENRDVAKTVLKERGLK[p.L3 PSRIW,RGLKHALEL,SSRCHGKRKK,KGRVM/lWISS,AGLK 
14fs l TFl-\LELKVTLPVKKKLREG U\AG LK SSll~1司Y.VTLPVKKKLR, VLKERGLKTF,KERGLKT FAL, LAAG LK 

p.L314f SSl!MYNAPSSRCHGKRKKGRVAMW!S SSll,AAGLKSSllM,GKRKKGRVAM,RKKGRVAMW!,GRVA 

0 c.942.delA SVFEANPSRIW' MWISSV;REGLAAGLKS I CRC 

KCTD2 I MSDPI ［口.T6M﹞ MLNVGGKLγf fSLATLT 
c.llC> T p.T6M SFPDSMLGA MSDPIMLNV,fv1LNVGGKLY,1Ml NVGGKL,IMLNVGGKI Y I S'fAD 

LKWAKDHDEEAKKIAKl-IGQEFARNN[p 

KD盯 i I I .L4471]iMG !MGDDIFCY,GQEFARNNl,QEFARNNIM,IMGDDIFCYY,NI 
1 c.1339C>A p.L4471 EPQ MGDDIFCY,GQEFARNNI f叫， RNNIMGDDIF I CRC 

H LSNLEY 1-\CGSN LHO,VSARSWDH N E[p RSWDHNE旺，ARSWDI INEL,DHNELFAQF,NELFAO,FAG,S 

KDM1 p.F361 .F361l] l FAQFAGDHTLLTPGYSViiEKL ARSWDHNEL,RSWDHNEI 阱，ARSWDHNELF,WDHNELFA

B c.1083仁＞A AEG QF I UCEC 

KDM3 p.P131 SLRDLLHSGPGKLPQTPLDTG!PFP[p.P1 

B c.3946de!C 6fs 316fs] RSSLHPQQE* j FPRSSLHPO,,iPFPRSSLH,TGIPFPRSSI I S1AD 

VSSIEEDVIVEYGADISSKDFGSGF[p P4 

叫5 I l 戶的 I 23SJSVKDGRRKILPEEEEYl-\L SVKDGRRKl,DFGSGFSVK,KDFGSGFSV,SSKDFGSGFS,KDF 

A c.1267C>T S NM GSGFSVK,SVKDGRRKll I mer 
PERDEWHLVAPML 1 RRIGVGVAVLN[p 

P的 I .R470C﹞ cu川叫DGTNRL叫CYY VAVI NCLLY,AVI NCLLYA,VI NCLLYAV,CI LYAVGGF,GVAV 
KEAP1 I c.1408C>T I C PERN LNCLLY,AVLNCLLYAV I LUSC 

PM LTRRiGVGVAVLNRLL Y AVGGFD[p. 

p.G480 G480W]\/\iTNRLNSAECYYPERNEWR L YAVGGFDW,AVGGFDWTNR,LL YAVGGFDW,FDWTNRL 
KEAP1 c.1438G>T 、F』 MITAMNf NSA LUSC 

LDSVECYDPDTD fWSEVfRM fSGRS[p R此T fSGRSWV,SWVGVAVTM,SGRSWVGVA, TR扎們·sGRS

p.G603 I G6叫W州州EPCRKQIDO,QN W,GRSWVGVAV,RSWVGVAVT,MTSGRSWVGV,SGRSWV 

KEAPl I c.1807G>T I W CTC你 GVAV’的WVGVAVTM,VTRMTSGRSW,RMTSGRSWVG I I UAD 

GMEVVSiEGIHPKVMERLIEFAYTA[p.S FISMGEKCV,T/-\FISMGEK,FAYTAFISM,YTl-\FISMGE,LIEFA 

P叫 11叫！SMGEKCVL州N側M(QID YTAF, IEFA YTAFl,RLIEFAYTAF,LIEFAγfAFl,FISMGEKCVL,Y 

KEAP1 I c.431C> T I F SVVR TAFISMGEK_,IEFAYTAFIS,EFAYTAFISM I LUAD 

'""' i c'6<C>O i βF V15巧 ii ~~~：.~i~~：：~A阿s,s~：~~~~＇i；~ ! ~~f！~恥K~：出~~i~~：~l~~~~肝：F~：~仔（~M的M；~：~~~~~~ i WSC 
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DDlNVRCESEVFHACINWVKYDCEQ(p. QI RFYVQAL,KYDCEQLRF,1. RFYVQALL,QI RFYVQALL,KYD 

p.R26日 i R260圳YVQALLRAVRCHS盯PNFLQ CEQLRFY’、句VKYDCEQLR, EQLRFYVQAL, VKYDCEQLRF ,CE 
KEAP1 I c.779G>T I L MQL QLRFYVQA I LUAD 

RKLSQKLRELTEQPPMPARPRWMKC[p 

KEL 
p.V仙 1 ·v叫j M EETGTFFEPTLAALFVREAF 

︱亡的必A I M GPSTR l CMEETGT川
LNGSEDSGRGRGIRGRGIRIAPTAP[p.S I p.5203 I 203L﹞ LRG心ppppp悶VLTPRG RIAPTAPLR,.l\PLRGRGGA .. PLRGRGGAi,iRIAPT.l\PL,GiRIAP 

BS2 c.608C>T L STV TAPL,1-\PLHGHGGAi I LUAD 

RKVAKEGGPKVTSRNFEKSITKLGK(p.K 
KIN\O 63H]RG心KNKQ帥KSPKNKFQPI-\ I KSITKLGKR,I fKLGK 

。20 c.1881\>G p.K63R NKF KHGVK,LGKHGVKQFK,KLGKHGVKQF I TGζT 
KIMO c.359 36日i p. ! 120f STPKRVPMGPllVPPGGHSVPSTPP[p.T 
182 鬥sC 120fs]RGDHHSNQNREWCLEE* I HSVPSTPPR,HSNQNREWCL I Sll-\D 

KIMO 口一 1902f GLETGWNCHISL 
195 c.27日6de!C s 902fsjPAPATQAPCMMY MPGS日PPPA I STAD 

的AAO p.K89.Sf PMNHDQFHLVPNHIVVSAEGNISKK[p. 
24日 c.2683delA s －－豆豆豆豆豆l的主任~＇.！＿~－－－－一一一一一＿＿＿＿＿＿＿＿J_！三豆豆豆坐在~0！！：~！~！＇：!S.旦旦在已扭扭扭立

YRAVllHGFVEELVVNEDPEYQWI D﹝口，RI p.Rl81 I 181QjQIRTPR州ARO.RUSLMSGEL EYQWIDQIR,WIDQIRTPR .. PEYQWIDQl,QWIDQIRTPR,YQ 
528 c.542G>A Q QRK WIDQI RTP, DPEYQWI DQI I CRC 

SHS!T!DFTHPCHVAURIWNYNKS[p.R1 WIHSFRGVK,YNKSWIHSF,KSWIHSFRG,NKSWIHSFR,RIW 

仰。 i I p.R108 I o叫WIHSFRGVKDITMLLDTQCIFEG NYNKSW,WNYNKSWIH .. NYNKSWIHSF,RIWNYNKSWl,KS 
556 c.3244仁＞T 2W EIA Wll ISFRGV,SWIHSFHGVK,YNKSWIHSFR,IRIWNYNKS\111 I CHC 

FPDQERMCSRPGSRRERPLS.l\TRKT[p.L 
3301]ICEMYPEEDASAVLQ,l\IQVEMAA 

556 c.988(>,l\ LQ I .l\TRKTICEA,RKTICEAEY,RPLS.l\TRKTl,TRKTICEAEY I UCEC 

PRWESSATLRFTDAPCQDVSDAAVS[p. 

例。！ I p . .l\159 I A1592fsjDL印岱的LSLSTMQEDMES
586 c.4775delC 2fs SG.l\DTF' j DVSD.l\AVSDL,SDLED臼QSL I ST.l\D 

GQSPMGGPFIPMPVKTALPAGPQP[p. 

心。 I I p.Q呵 10叫PjPPQPQPPLPSQP側KRHFTE
907 c.1337A>C p ELPDE I QPPPQPQPPL I BLCA 

TSLSSDWNK,! SSDWNKNR,QAVDASTSI ,STSLSSDWNK,S 

例。 i c.1546＿凹 i p.R516f I TGFSS LSSDWNKNR .. KEREGQAVDA,REGQ1\VDAST,GQAVDAST 
907 7delAG s 516fs]GQAVD/-\SfSLSSDWNKNRVR* SL,DASTSLSSDW I GBM 

SMSLHGNHMTLACFHGPNFRSKSWA[ 
心1 I I p.L468 I p.L4閥門PFH LEEPN IAFWTEAQ的 的KSWAPFH,KSWAPFI ILE,FRSKSWA悴，SKSWAPFI IL,NF 
109 c.14039T>C OP DGSSDH RSKSWAPF,RSKSWAPFHL,APFHLEEPNI I CLL 

ITYTTVDWRDFMCNTWHLEPTLRLl[p. 
KIAAl p.5493 54937'1，﹞YW寸GRKIDPVGVDYILQKLGF RLIYWTGRK, LEPTLRLIY, UYψ汀GRKl,EPTLRLIYW’，H LEPTL 
109 c.14810C>A 7Y HHAIH RUY,RLIYVVTGRK!,TLRLIY叭/TGR I CHC 

Kl Ml p.t1:18 ANSLLDRGMQLSGSTSNTPYTPLEK[p.E NSLITQMMK,EKNSLITQM,KNSLITQMr.吼，TPLEKNSLl,KNS

109 c.4763delA 8fs 1588fsjNSLITQMMKI廿 LITQMMK,LEKNSLITQM,EKNSLITQMM I STAD 

YFRKGPFFGLACFANMPVESELERG[p. I p . .l\149 I 叫V川KSVGILSPSYTL州MHFL GVRMKSVGl,SELERGVRM, VRM KSVGI L, VESELERGV,GVR 
147 c.446ζ＞T V ENO. MKSVGIL,LERGVRMKSV I UCEC 

SVTVEISDSAPPAPLVKEVTKRFST[p.P1 

心1 I I p P120 I 2叫心向STEPAWLALAKR叫
211 c.3608C>A 3Q WSDC I FSTQDAAPV,KRFSTQDA!\ VTKRFSTQDA I LUl-\D 
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ERAPREEQQRSLEAPGWEDAERRER印，

R308fs]RSASAWRRRRSEGVCRPRPKR 
RRGGGWRRTPGWRSGGGRRRRKEDA 

PCT/US2016/033452 

RSASAWRRR,SASAWRRRR,KRRRGGGWR,GWRRTPGWR 
’GWRSGGGRR,RSGGGRRRR,SGGGRRRRK,RSSKGRRRR,S 
SKGRRRRI司，KGRRRRRU司，RRRRLRDGK,KSWNSRRRf司，RRR

CRGRPR,RGRPRRW阱，RWRRLGRAG,LGRAGGA阱，RAG

GARRRR,GARRRRIWG,ARRRRIWGK,RRRRIWGKR,RIWG 
KRRRR,RRRARRTWR,RARRTWRTG,DGKSWNSRR,RPRR 
WRR凶，RERRSASAW,RRLRDGKSW,RRRRARRTW..WRTG

GGSSV,TGGGSSVSF,AERRERRSA,RTGGGSSVSF,RERRSAS 

AWi月，的i\S/-\WRRRR,AWRRRRSEGV,KRRRGGGWRR,RSG

GGRRRRK,RSSKGRRRRR,SSKGRRRRRL,KGRRRRRLRD,RR 
RRRI RDGK,RLRDGKSWNS,KSWNSRRRR亡，NSRRRRCRGR

,RRRRCRGRPR,RRRCRGRPRR,RCRGRPRRWR,RGRPRRW 
RRL,RPRRWRRLGR,RWRRLGRAGG,LGRAGGARRR,RAGG 
ARRRRl,GARRRRIWGK,RIWGKRRRRA,RRRRARRTWR,RA 

RRSSKGRRRRRLRDGKSWNSRRRRCRG I RRTWRTGG,T NRTGGGSSV,DARRSSKGRR,DGKS叭／NSRR

KIAAl I I p.R308f I RPRRWRRLGRAGGARRRRIWGKRRRR I R,SWNSRRRRCR,RPRPKRRRGG,RPKRRRGGGW,ERRERR 
211 I c.924delT I s I ARRTW盯GGGSSVSF* I SASA,RRERRSASAW,RRRl.RDGKSW I CESC 

RAPREEO.QRSLEAPGWEDAERREHE[p. I 
E309fsJGARAPGGGGGAKASAGPGPS I RKMRGGAQK,KMRGGAQKA,REREGARAP,RQAGGAEAA, 

KIAA1 I c.926 927; I p.E309f I GGEAAAGGGRQAGGAEAAGGGGRK I AERREREGA,RAPGGGGGAK,KMRGGAQKAG,REREGARA 

__ ?_!_!:_ ______ I __ ：：~~§.一＿＿＿＿＿＿＿＿＿＿___[ __ :: ___________ ___[ ＿＿且也旦旦旦旦在豆豆豆豆豆二一一一＿＿＿＿＿＿＿＿＿＿＿___[ __ ~旦旦旦旦－~~~.0.,~，：~~＇.~！：~啞巴巴一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿Js弓－~
LRGWYNCLTLAIYGSVDRVISHDRD[p.S 

KIAAl I I p.5138 I 138FjFPPPPPPPPPPPQPQPSLKRNPK 
429 I c.413C>T I F I HAD I RVISHDRDF HNSC 

Vl.SAPESLQN LFNN Rf AYVLADVM D［口．

的AA1 I I p.Dl.52 I D1526MjMQI KSMWFTPFQAEEIDTDL I VMDNQLKSM,MDNQLKSMW,VIADVMDNQL,DVMDMQ 

__ :i_~~－－－－－－－L~：：~－~＿！＿？..§土＿＿［__ §~！ ＿＿＿＿一＿＿J __ Q＿~Y.l~~－［＿）＿ ＿＿＿＿＿一一一一一一一一一一一一一＿＿＿＿J __ ~l~~也，Y,1!!!_9-'.':i_<.=l~!S~！~~~;y，：~！Q＿啞巴巴~~~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－J＿！＿＇.盟主
DGERLSAVKSSDLINKMDLQRAAll[p.L 

心 i I pl12? I 肌肉FGYRI
549 c.3816G> T 2F QSM 

LQEAEDDVDPGHSSSVKELDTDADK[p. 
L63月FKKKTAEDRTQAFH LRQN l.SAl.D 

751 c.189G>C KMH 

TQAFHl.RQMLSALDKMHEEQEl.FTE[p. 
K97NJNMRGELRACRQRRDLIDKQQEA 

751 c.291G>C VAAE 

Cl.RDEVVVHLAPLNPl.l.LRQGDFYL[p.Q 
KIAAl p.0108 108H]HVEPQEEQSVCIMIKCLSLDLCTV 
755 c.321.fA>C H DK 

AAl.QQKSQEEU.KRREQQIAEREID[p.V 
Kl Ml p.V!174 474M]M LERELM ILIFQLMQEKPKVKKR 
804 c.1420G>A I\/] KGK 

QQKSQEELl.KRREQQIAEREIDVLE[p.R 

叫1 I I p.R477 I 叫﹞WE川
804 c.1429C>T W FKR 

TGIDLSGCTKWWRFAEFQYLQPGPP[p. 
P415fs]GGFRQWWCfCRMSGPSCLL 
WRSG RPCASRKl.QRQL PQPRRH KGK R 

RAAllFGYR,LO.RAAllFG,QRAAllFGY,AAllFGYRl,FGYRIO.G 
Vl,iiFGYRIQGV,RAAllFGYRl_,IFGYRIQGVl,I QRAAllFGY,M 

DLQRAAllF I LUAD 

KFKKKTMDR,KELDTDADKF I LUSC 

EQEl.FTEMM,EEQEl.FTEM,FTENMRGEI. R,NMRGELRACR, 
EEQELFTEMM,TENMRGELRA I KIRC 

RQGDFYLHV, LLRQGDFYLH,RQGDFYLHVE I LUAD 

MLERELNIL, R日DMLERE,QLAEREIDML,MLERELNILl,QQL
AEREIDM,R日 DMLEREL,IDMLERELNI I CRC 

EWELNI UF,EI DVLEWEL, DVl.EWELN I, l.EWELNI LI, WELNll. 
!FQ,VLEWELNIU,AER日DVLEW,REIDVLEWEL, LEWELMI LI 
F,WELNIUFO.L I me 
RQWWCTCRM,RMSGPSCLL,Tl.LDGTQKL,QTLLDGTQK,M 
SGPSCLLW,LWRSGRPC<.\,RSGRPCASR,SGRPCASRK,ASRK 
LQRQL,KGKRSLLNR,RSLLNRHLM,KLQRPPHSR,LQRPPHS 
眩，HSRKRTL!S,RTL!SQRPL,SCLLWRSGR,MPWSKQO,孔，P

PHSRKRTL,l.Cl.PGPPGGF,CRMSGPSCL,RQI PQPRRH,RRH 
KGKRSL,KRSLLNRHlλLNRHLMPW,l.lNRHl.MPWS,HLMP 

WSKQQT,LMPWSKQQTL,RSGRPCASRK,KLQRPPHSRK .. M 
SG PSC LL WR, YLQPG PPGG F, RMSGPSC LLW,SLLN RH Ll\/l P 
W,SGRPG\SRKL,LQRQLPQPR且， RQLPQPRRHK,KGKHSLL

NRH,LNRHl.MPWSK,I QRPPHSRKR,HSRKRTUS[:l,RTUSQ
RPLH,GFRQWWClCR,KLQRQLPQPR,MPWSKQ印lL,RPP 
HSRKRTL,FQYLQPGPPG,FRQWWCTCRM,RQWWCTCRM 

KIMl I I p.P415f I SLLNRHLMPWSKQQTLLDGTQKLQRP I S,CRMSGPSCLL,RRHKGKRSLL.GKRSLLNRHL,KRSLLNRHL 
967 I c.1243de!C I s I PHSRKRTLISQRPLHPP' I M,KRTLISQRPL I STAD 

MVRDKTTLLMQEDAQFNFFPSVFTI[p. 

~~~A2 I c.1034G>T I ~.C345 I ~~~SF]FPK叫
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PAKMILDNHD!SVEMGVKSNYEIRl[p.R 

KIAA2 p.R574 574CJCRPCEIKKTDCCKENLEKPRSPGE RICRPCEI K,IC RPCEIKK,SNYEIRICR, YEI RICRPC .. RICRPC EIK 

。26 c.1720C>T c V1 K,KSNYE!RICI司， EIRICRPCEI I UCEC 

KIM2 p.K690f LEQSLQSHKKLKLTKMRAKKKKKKK[p.K 

。26 c.2069del,l\ s 690fsjRN' RAKKKKKKKR I STAD 

SNINGHDYMRMIVHLPVFLNSRGLS[p. FLNSRGLSS_,GLSSARKFI ,SARKFlVTS,MSRGI SSAR;LSSARK 

l約〈αiD凹i N I I p帥州州N陷J氾85曰1 I N悶s阻叫叫5曰叫1必叫5叮W﹞ FL V, RG LSSARKF, FLMSRG LSSA,G LSSARKF L V .. NS RG LSSAR 
5220 c.2552A>G S QED K, RG LSSARKF L, SARKF L Ii TSA, SRG LSSARKF I TGCT 

TMWSGKPSL,KQRTMWSGK,MWSGKPSLW,KQRKQRTM 
W,RTMV句SGKPS,SAI KQRKQR, I KQRKQRTM，、＼ LDEQIKKSA

LNι:VRERWSDAUKHREYLDEO,IKK[p.K ,TMWSGKPSLV句，KSAIKQHKQf司，AIKQRKQIHM,KQHKQRT

KIF13 I I p.K111 I 叫做IKQHKQIHMWSGKPS MWS,RKQRTMWSGK,KQRTMWSGKP,HTMWSGKPSL,QI 
A c.334SdelA 5fs G* KKSAIKQR,IKO.HKQHTMW I S'fAD 

VF1 LVMTQTKTEFVEGEEHDHRITS[p.H 
p.R598 598叫心G心TAHTNGDRL I RITSQIN叫NU叫-IRITSQI

的 F14 I c.1793G>A I Q KEG AG I CHC 

TSMNRESSRSHAVFTl1 IESMEKSN[p.E 

p.E2S2 I 肌肉川 SM EKSNO.IV,KSNQIVN IH,ESM EKSNQl,QIVNI RTSLI, ESM 
Kl Fl .5 I c.754G>C I 0. HA EKSNQIV,IESMEKSNQl,MEKSNQIVNl,NO.IVNIRTSI I LUAD 

GLIPHICEGLFSRINE11 RWDEASF[p.Rl 
KIF16 p.H145 4SQ]QrEVSYLEIYNERVHDLLRRKSSK f SFQTEVSYL,ASFQTEVSY’。EASFQTEV,QTEVSYLEIY,FQTE

B c.434G>A Q F VSYLEI, EASFQTEVSY ,AS FQT EVSYL, DEAS FO. TEVS I CHC 

KIF18 MSV1 EEDLCHHMKVVV[p.R17C]CVRP H MKVVVCVR, VVCVRPENTK,CVRPENTKEK, H H MKVVVζV 

A c.49C> T p.Rl 7C ENTKEKAAGFHKV九iHVVDKHll H I CRC 

TVTllHEKGSELHWKDVRELVVGRl[p.R 

p.R132 I 1320W]WNKPEVD叫肌
KIF1B I c.39.58C>T I OW KYI K j LVVGRIWNK,REl VVGRIW I BHCA 

NFDGIKLDLSHEFSLVAPN1 EANSF[p.E 
KIF20 .54K]KSKDYLO.VCLRI RPFTO.SE KEL ESE KSKDYI QVC,FKSKDYI QV,NTEANSFKSK,SFKSKDYLQV,KS 
B c.160G>A p.ES4K l1 KDYI QVCL,EANSFKSKDY I UCEC 

KIF20 p.E991 NEIETA 1 RSITNNVSQIKLMI刊的D﹝p.E9 LMHTKIDKL,KLMHTKIDK,KLHTLDSVS,TKIDKLRTL,KLMllT 
B c.2971G>A K 91K]KLHTLDSVSQISN ID L LN LRD LSN GS Kl DKL,HTKI DKLR1 L,LM HTKI DKLH I CHC 

KEQITISQLSLVDLAGSEHTNHTRA[p‘E;3 

p.USO I 圳KGNRLRE馴INQS肌
Kl的 I c.1048G>A I K VLR j RTNRTHA他們AKGNRL,RT削GNRLR.RA削 1 日ICA

SPGEGGLLPRCLDM!FNSIGSFQAK﹝戶也R

p.R150 I 叫QYVFKSNDRNSMDIQC叫LL FQAKQYVFK,SFQ/\KQYVF,!GSFQ/\KQY,SFQ/-\KQYVFK,KQ 
Kl F23 I c.449G>A I Q ERQK ~VFKSNDR,SIGSFQAKO.Y,GSFQAKQYVF I UCEC 

MT[p.W3R}RTSGQLQREKO.ARPGSG/-\ 
KIF25 I c.7 [>A I p.W3R VLAFPDDK MTRTSGQLQ,RTSGQLO.REK,MTHTSGQLQR I PRl-\D 

RLPP HCLP R, TSH PALLPR, RSTS H PALL, RGSCRLPPH, RARI P 

AW’RL,STPRRGSCR,KPRPMGSPG,RPMGSPGWA,CPRPRS 
TSH,RPRSTSHPA,HPALI PRDA,TPRRGSCRL,LPRARIPAW,I 
PAWRLGSP,SPRCVRPRL,l PPHCI PRA,RI PPHCLPRA,STSH 

SLQSSRESLNSCGFVEGKPRPMGSP[p.S PALLPR;RPRSTSHPAI ’的TPRRGSCR,RARIPAWRl.G,WAS

1065fsjGWASPACPRPRSTSHPALLPR PACPRPR,LPRAR!PAWR,RLGSPCCSPR,KPRPMGSPGW,R 
KIF26 p.51日6 DAKSTPRRGSCRLPPHCLPRAR!PAWRL PMGSPGWAS,SPACPRPR訂，IPAWRLGSPC,MGSPGWAS

B c.3194delC 5fs GSPCCSPRCVRPRLE * PA STAD 

RCKVYTQKGVLPSPAPLPPSSKDSG[p.V 

叫 j I p.V111 I 1113M]M則叫P附PPVGMSP j 叫SRES心關SRESL,SSKDSGM的R,LPPSSKDSGM,S
B c.3337G>A 3M QVLKK GMASRESLL I BRCA 

CKVYTQKGVLPSPAPLPPSSKDSGV[p‘A 
KIF26 p.A111 1114V]VSRESLLO.PEVRTPPVGMSPQV 
B c.3341C>T 4V LKKS SSKDSGVVSR CRC 

SKEAM CFNAKLKI LEH RQQR!AEVR[p.A RTKYEWLM K .. R!AEVRTKY, EVRTKYEWL,AEVRTKYt W, QQ 

叫 i I p.A203 I 2033T]TKYEWLMKELEA 1 KO.YLMLDP RIAEVRTK,RTKYEWLMKE,R0.0.RiAEVRT,0.RIAEVIHKY,AE 
B c.6097G>A 3T NK叭/LS VR fKYEWL,TKYEWLMKEL,IAEVR fKYEW I llHC 

LDACNLKRRKGSFGSIDHLQKLDEQ[p.K 

p.K925 I 叫NKWLDEEVE叫QRQE叫
KIF27 I c.2T7SG>T I N ADLK I KLDEQNKWL,EQNKWLDEEV,l QKLDEQNKW I UCEC 
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iSAIQKAGLVDVDGHLVGEPEGQNF[p. 

p.G480 I G480RJRLGVAPFSTKPGKKAKSKKTFKE NFRLGVAPF,GQNFRLGVA,RLGVAPFSTK,QNFRLGVAPF, 

KIF9 I c.1438G>A I R PLS GEPEGQNFRL I LUAD 

I RP DTP PS KPVMEEFKN EQGSEi N[p.RS 
p.R594 94QJQIFKENKSILNERRKRASETTQHIN GSEINQIFK,QGSEINQIFK,EQGSEINQIF,NQIFKENKSl,NEQ 

KIF9 c.ll81G>A Q A GSEINQI I uζEC 
l<IRRE p.P335f VDPKPTTTDIGSDVTLTCVWVGNPP[p. 

c.1003de!C s P335fs]SLSPGPKRTQIWS* I VWVGNPPSL.SPGPKRTQl,CVWVGNPPSL,SPGPK盯QIW I STAD 

VDLKQDI RCDTIDTREEYEMKDPTN[p. 

KIRRE I I p.G504 I G604CJCYYNVRAHEDRP 
c.1810G>T C RAPG PTNCYYNV,EMKDPTNCYY, YEMKDPTNCY I LUl-\D 

HMLPSPHI A,RLTCDIFPM,HLATRVSRL_,ATRVSRLTC,LPSP 

HLATR,ES、司VDLQLAl,HPTLELSPA,NPI IPLGPQl,SPHLATRV 

S,FPMEESWDL,L/-\IMDCSDi二， LGMVPPADF,GQA!SPHPT,Q

i\ISPH PTL,SH MLPSPH L, VSRLTCD汗， MEESWDLQL,EPGQ

AISPH,EESWDl QIA,DIFPMEESW,AiSPHPTl El ,HL/-\TRVS 

PPSPLGPPGTPTFYDFNPHLGMVPP[p. RI T,IFPM EESWDL,MI. PSPHLATR,ESWDLQI AIM,NPHLG 

V649fs]ADFTEPGQAISPHPTLELSPATS MVPPA,SPATSNPHPL,WPPGLPPSHM,LPSPI ILATRV,QLAI 
NPHPLGPQIWPPGLPPSHMLPSPHLAT MDCSDF,HLGMVPP/-\DF,1-\DFTEPGQAl,GQAISPHPTL,llM 

的R旺 i I p.V649 I RVSRLTCDIFPM叫叫AIMD臼D LPSPHLAT,RVSR仁fCD悴，SRLTζDIFP如·1,EESWDLQLAl,HPT

L2 c.1947delC fs F* LEI SPAT,NPHPI GPQiW,FPMEESWDI Q,MEESWDLQLA I 5-rAD 

V/-\GMMCllVMILTYKYLQKPMYEVQ［戶一

KIT 
p.W55 I W557G 

I c泌的T>G I 7G DHKW I PMYEVQG帆VQGKVVE肘，叫GKVVEEl,KPMYEVQGKV I TGCT 

RDLAARN ILL THGR!TKICDFGLAR[p.D8 

戶口制 11511﹞州州vv心RLPVKWMA HIKNDSNYV,HlllKNDSNY，ζDFGLARHl,HIKNDSNYVV,AR 

KIT I c.2446G>C I H PESI HIKNDSNY,RHIKNDSNYV I mer 
RDLAARNILLTHGRITKICDFGLAR[p.D8 !CDFGLARY,YIKNDSNYV,RYIKNDSNY,DFGLARYIK，ζDFGL 

p.D816 16YJYIKNDSNYVVKGNARLPVKWl\/l/-\P ARYl,YIKNDSNYVV,KICDFGLARY,RY!KNDSNYV,ARYIKND 
KIT c.2446G>T y ESI SNY TGCT 

RDLAARN ILL THGR!TKICDFGLAR[p.D8 

p.D816 11州KNDSNfVVKGNARL川WM/-\ 州州V RVIKN附

KIT I c.2447A>T I V PESI NDSNYVV,ARVIKNDSNY CT 

NILLTHGRITK!CDFGLARDIKNDS[p.N8 KN DSYYVVK,SYYVVKG NA, RDI KN DSYY, YYVVKGNN司， DIK

p.N822. I 22Y川KGNAR川WMAPESIFNC NDSYYV,IKNDSYYVV，γr VVKGNARL, L/-\RDi KN DSY,Sγ叭IV
KIT I c.2464A>T I Y VYT KGNAR, DI KN DSYYVV,DSYYVVKGNA I 1GC1 

NIL仁fHGRl1 KICDFGLARD!KNDS[p.N8 

p.N822 別﹞…G喇叭KWMAPESi附 I KND川K，川吐的KY IKNDSKYVV,KYVVK州RL,LAR
的T I c.2物6T>G I K VYT DIKNDSK I TGCT 

SFGKLRDALRRSSEl\/l LVKKLQGG f P[p.T 

Kl.C2 I c.1703delC s 568fs] RSPL f PG* TPRSPLTPG,I QGGTPRSPl I S1AD 

p.!104f S LKFPSSH RR/-\SPG LSM PSSS PPI K[p.11 LLQACSPSl-\,QACSPSAζl司，PPIKNTHPL,SPSACHCPC,LQAC

KLF3 I c.312dell-\ 04fs]N fHPLLQACSPSACRCPζi一IQ* SPSAC,SPPIKNTHPL I s·rAo 

LMNSVSPPA,SVSPPASIV,TFTCGIPGY,NSVSPPASl,FTCGIP 

GYS,SPFGHRAI－＼叭人SIVARESPF,RESPFGHRl-\,llRAAW’EETF

,SKEAEDTQM,WEETFTCGl,Pl MNSVSPPA,FTCGIPGYSK,V 

KLF3 : ~~~； 1 672! : ~S224f : ~~~~71:r~~~E~~~~~~：：：；~F~C ‘ 
ARESPFGHR,ETFTCGIPGY,NSVSPPASiV,ASIVARESPF,LM 

NSVSPPAS,MNSVSPPASl,RESPFGHRM,GHRMWEETF_,Y 

~－~－~－~~Q－~豆i:.::________________________________________________________________________ J＿旦在旦＿＿＿＿＿＿＿＿, 

GRRSWPRKRTATHTCDYAGCGKTYT[p‘ 

p.K434 I K434甸的HLK叫 KTYTQSSHL,TQSSHLKAH,KTYTQSSHLK,QSSHLKAHLR,GK 

KLF4 I c.1300A>C I Q WDGCG TYTQSSI IL,TQSSI ILKAHL I BRC/>, 

LRTHTGEKPYKCTWEGCDWRFARSD[p 

KLFS 
p.E419 I .E419QjQ叫YRKHTGAKPFQCGVCM

I c.1255G>C I Q RSFSR 
RSDQL TRHY,FARSDQLTR DQL TRHYRK,WRFARSDQL RS 11. UAD,l.U 
DQLTRHYR,ARSDQLTRHY SC 

EKYl了PQLPPVPllPEHKKYRRDSA[p.Sl

p.5118 I 18l﹞ l叫FFTDTEGL叫MNVF LP KYRRDSAI V,SALVVDQFF,KKYRRDSAL,YRRDSAI VV,KYRR 

KLFS I c.353ζ＞T I L DI DSAL VV, H KKYRRDSAL, KKYRRDSALV, RD SAL VVDQF I BLCA 

DAWTYCISKNEWIQFNHPYTEKPRL[p. 

C2 c.962G>C 
I p.W32 I w叫SI ITACASDEGEV肌G側N

15 LLVHH I KPRLSHTA仁，KPRLSHTACA,TEKPRLSHTA I TGCT 
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KLHD p.E635 
DRWDFAPPLPSDTFALAHTATVRAK[p. 
E635K]K!FVTGGSLRFLLFRFSAQEQRW 

HTATVRAKK,TVRAKKIFV,RAKKIF\i TG, KIF\i TGGSL, KIFVT 

GGSLR, TVRAKKIF\i T,RAKKI FVTGG .. HT ATVRAKKl,KKI FVT 
Cl!\ c.1903G>A K WAG GGSL I SKCM 

KLHU p.E213 
FLISG\/TLDNCVEVGR!ANTYNLTE[p.E2 
131(]MDKYVNSFVLKNFPALLSTGEFLKL 

NLTEMDKYV,EllilDKYVNSF,ANTYNLTEIVl,TEMDKYVNS .. E 
MDKYVNSFV,NTYNLTEMDK .. TEl\ilDKYVNSF,IANTYNLTE 

3 c.637G>A K p M,MDKYVNSFVL I uζEC 

KYLVEDVLLLNFEEMRALLDSLPPP[ p.P 

231fs]WSRSWRSSRCPCCGWSTTARP 

WSRSWRSSR,SWRSSRCPC,TARPACSl\ilR .. 自LPPPW鼠，TT

ARPACSM,RPACSl\ilRLT,LLDSLPPPW,LPPPWSRSW,TTAR 

PACSl\ilR,I月SWRSSRC尺，SWRSSRCPCC,SSRCPCCGWS,ST

TARPACSM,TARPACSM悶，RPACSMRl.TS,ALl.DSl.PPPW,SKl.HU I I p.P231f 
4 c.693delC s ACSMRLTS* LPPPWSRSW,RSSRCPCCGW I STAD 

D N FVPLMSRPD FLS YLSF EKLMS YL[ p. D 

MSYLGNDHI ,LMSYI GNDH,LGNDHl.SRF,FEKl.MSYLG,LM 
5 c.5541\>G 

I p.Dl85 I 185G]GNDHLSRFPEIELYEAVQSWLRH 
G DRR SYLGNDHL,YLGNDHLSRF,SYLGNDHLSR I BID.\ 

YMLl-INLTHLHSEQLLQGLNLLRQHH[p. 
Kl.Hl2 I I I U3K]Kl.CDliLRVGDVKIHAHKVVI ASV I Kl CDlll.RV,I NU RQHHK,Nl I RQHHKI ,RQHHKLCDl,Gl.NI l. 

－－－立一一＿＿＿＿＿ l __ ~：？..7-9＿三在＿＿＿＿＿＿＿ I ..！？..：旦2巨吧一＿］一＝－？
QLSQVVEACCKFLMKQl.HPSNCI GI{p. 

p.R326 I R326C]CSFADAQGCTDLH KVAH NYTM 
KLHLS I c.976C>T I c I EHFME I SNCLGICSF CRC 

EKHSO.PWQVAVYSHGWAHCGGVI VH 
[p.P5Tf]TQWVI TAAHCLKKNSQVWI I VLVHTQWVL,GVLVHTQWV,HTQWVLTAA,TO.WVLTAAH, 

.. E巴＿＿J＿~：｝＿~~~：三色＿＿j __ ［＇.：~~－古
VKVLGl.PTO.EPAI GTTCYASG＼仇IGSI ﹝ p. E 

p.E161 I i日K﹞ KPEEFLRPRSLQCVSLHLLSNDMC

－－~~g ___ J __ ~： 
QSSVVRAVIHPDYDAASHDQDIMLI ﹝口．

p.Rl.20 I R120HjHLARPAKLSELIQPLPLERDCSA I MLLHLARPA, LLHLARPAK,Dll'v1Ll.HLAR,ll'v1U.HU.\RPA,LLH 

~－l主－~－－－－L~：~~豆豆生＿＿＿J __ ~－－－－－－－－－－－－1：~~－－－－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿J __ ~，史也i::~L~1_~－~且也：？：~~L~＿'.2_9_1?._＇.＇.~！＿~~：＇.：！.~－－－－－－一一一＿＿＿＿＿＿＿＿＿_J __ g＿~也
NEKLDNQRLKNFKNKGRDLETMRRQ[p I QQNEVVVEL,TMRRQO.NEV,RRQQNEVVV,RO.QNEVVVE, 

KPNA I I I .R29Q]QNEVVVELRKNKRDEHU.KRRN I TMRRQQNEVV,ETMRRQQNEV,MRRQQNEVVV,RQQNE 

主一一一」＝＝－ 穹－~三主一＝＝一一L巴． 旦」」＿＿：｛！：＿＇.~~一＝＝＝一一一一一一一一一一一一一一一一一j一＿：｛＿
I YC﹔GPSS、(I、』QGQESGAGC‘Gf司》GDVFPE[p I GSKECLFlK, WPWRPRQCl.,RPRQCl CWS,SERGSKECI ,FPE 

c.1659_166 I p.E553f I .E553fs]PEGSGWPWRPRQCLCWSER I PEGSGW,EPEGSGWPW,CLCWSERGSK,RGSKECLFl.K,EGS 

－－－~£－~~－－J __ Ql＇.！？..~－－－－一－－－－--1－－~－－－－一＿＿＿＿J＿豆豆豆－~~－~f~~~~－~－－－－－－一一一一一一一－－－－－上旦旦~Y.'.＇：＇＿~~~L~－~_f!~§~!S－~－~－~_f_'.＿＿＿一一一一一一一一一一一一一一一一＿j__＇.！：~~~－－－－－－－－
PTIEDSYRKQVVIDGETCLLDIL.DT[p.AS 
9GjGGQEEYSAMRDQYMRTGEGFLCV 

KRAS I c.176ζ＞G I p.A59G j FAI I LDTGGQEEY,GGQEEYSAM.ILDTGGQEEY I MM 

IEDSYRKQVVIDGETCLL.DILDTAG[p.Q6 

KRAS I C>AA p.Q61K 
州的MRDQYMRTGEGFLCVFAI I 
NNT LDTAGKEEY,AGKEEYSAl\/l,ILDTAGKEEY,DTAGKEEYSA 

iEDSYRKQVVIDGETCLLDILDTAG[p.Q6 

KRAS I c.182A>G 
1RJ REEYSAMRDQYM RTGEG間叫 i LDTAGREEY,AGREEYSAM.ILDH\GREEY,AGREEYSAMR,D I MM,TGC 

I p.Q61R l NN TAGREEYSA T 

IEDSYRKQVVIDGETCLL.DILDTAG[p.Q6 

KRAS I c.182A>T 
1仙YSAl\ilRD訓服叫FAIN I LDTAGLEEY,AGLEEYSAM,ILDTAGLEEY,LLDILDT 

I p.Q61L I N GLEEYSA D,TGCT 

iEDSYRKQVVIDGETCLLDILDTAG[p.Q6 

KRAS I c.183A>C 
州EEYSAMRDQYM盯GEGFLCVFAI I 

I p.o叫 j NN LDT/-\GH 肘，！＇.＼GHEE A口，STl-\D

IEDSYRKQVVIDGETCLL.DILDTAG[p.Q6 
11-iJHEEYSAMRDQYl\/lRTGEGFLCVFAI 11/lM,TGC 

KRAS I c.183A>f I p.Q61H NN LDT AGH EEY,AGH EEYSAl\il,ILDT AGHEEY,DTAGH EEYSA T 

MTEYKLVVVGA﹝p.G!2.S﹞SGVGKSAL了1 CRC,STA 
KRAS I c.34G>A I p.G12S QLIQNHFVDEYDPTIE LVVVGASGV,KLV\ llGASGV,YKLVVVGASG D 

MTEYKL.VVVGA[p.G12R]RGVGKSALTI I ARGVGKSAl.,KlVVVGARGV,VVVGARGVGK,EYKLVVVGA I MM,PAA 
KRAS I c.34G>C I p.G12R I QLIQNIJFVDEYDPTIE I R,GARGVGKSAL,RGVGKSALTI I D,TGCT 

I I I MTEYKL VVVGA[p .G12CJCGVGKSALTI I lVVVGAC帥，VVGACGVGK,KlVVVGACGV,VVVGACGVG I CRC,LUA 

KRAS I c.34G>T I p.Gl2C I QLIQNHFVDEYDPTIE I K I D 
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KRAS I c.35G>A 

CESC,CR 
C.GBM,K 
I RP, LAM 
L,LυAD, 

MM,PAA 
D,STAD, 

MTEYKLVVVGA[p.G12DJDGVGKSALT I LVVVGADGV,WGADGVGK,KLVVVGADGV,VVVGADGVG I UCEC,UC 
p.G12D I IQLIQNHFVDEYDPTIE I K I s 

CRC,LUA 
D,MM,T 

MTEYKLVVVGA[p.G12A]AGVGKSALTI I LVVVGAAGV,VVGAAGVGK,YKLVVVGM,KLVVVGAAGV, I GCT,UCE 
p.G121-\ I QLIQNHFVDEYDPTIE I VVVGAAGV帥，YKLVVVGAAG,GAAGVG心AL I c 

BRCA,CE 

SC,CRζ，L 

UAD,OV, 
PAAD,TG 

MTEYKLVVVGA[p .G!2V]VGVGKSALTi I LVVVGAVGV,VVGAVGVGK,YKLVVVGAV,KLVVVGAVGV, I 0，υCEC 

間AS j c.3呵、T i 川l2V l QL NH附的柯IE l VVVGAVGVG叭AVGVG陷Al j ,U 
...血血＝＝＝＝＝＝＝＝＝＝＝＝＝＝＝＝＝＝＝

I I MTEYKLVVVGAG ﹝p.Gl3C﹞CVGKSAI了 I I 

－－－~ 

KRAS I c.35G>C 

KRAS c.38G>A 
MTEYKLVVVGAG[p‘ G13D]DVGKSALT 

p.G13D I IQLIQNHFVDEYDPTIED I VVGAGDVGK,KLVVV臥GDV,VVVGAGDVGK
PSRTVDTKQAQDI ARSYGIPFIETS[p .Al 

p.A145 I 45TjTKTRQRVEDMnLVREIRQYRLKK 
I I I ETSTKTHQR,GIPFIETSTK,USTKTRQRV 

DRLATAIAGLAQEVATMRTQVMRLG[p 
p.R839 I .R839G]GRPQGPGPMGQASWMWTL 
G I PRGPRWAH I RTQVNRLGG,TQVNRLGGH烈的NRLGGR

KRTAAENDFVTLKKDVDNAYMIKVE[p. I YMIKVEWQS,MIKVEWQSK,iKVENQSKV,VEWQSKVDL,N 
p.L299 I L299仇﹞WQSKVDLLNQEIEFLKVLYDAE I AYMIKVEW,MIKVEWQSKV,YMIKVEWQSK,VEWQSKVDL 
W I ISQI 

CESC,CU 
,CRC,DlB 
CL,LUAD, 
MM,STA 
D,UCEC 

KRAS c.436G>A 

- 
a
叫

MT 
r仇
位

cj 

KRBA 
1 c.2515A>G TGCT 

KRT2 c.896T>G KIRC 

WLWWWIWGL,GGFRHWWLW .. GFRHWWLWW,FRllW 
WLWWW..HHWWLWWWl,llWWL＼川NWIW,LWWWIW

G泣，WWIWG址QW,CFGG/-\GGFR,GGAGGFRHW,WLWW 
WIWGI L,AGGFRHWWL W,GFHHWWlWWW, RHWWLW 

c.462. 463! I p.F154f I RGNKSIS~、~SVAGSRO.GAC‘FGGAGGF﹛ p I WWIW，~～WLWW＼λilWGL 

~.i:~~:i:一＿J__ ＇.﹞主一一一一.u.....一＿＿＿＿J＿止.~.？.:1:!:>.1~－~－~~笠~＇~笠~！~~g！也旦丘之一..L！.：＇.~~一一一一一一－－－－－－－－一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿_J __ ~！~－~－ 
N KFASFI DKVRFLEQ.QNKVLDTK\I九吋﹝口

p.IJ.97 I L197P]PLQEQGTKTVRQNLEPLFEQYIN 

－－~~I§.~＿J __ ~，~§g＿~立一J一.！：•••• 
TQKSYKVSTSGPRAFSSRSYTSGPG[p.S 
59A]ARISSSSFSRVGSSNFRGGLGGGY I RSYTSGPGA,GARISSSSF,S、仟SGPGAR,YTSGPGARl,RS可τS I ACC’KIR 

一吧.i:~~豆一J.. ~： 
L‘GTGC﹔GIGGGIGYGQEGSSGAVSTI司﹝ p.I I VSTRVRIλICR,STRVRWCRP,RVRWCRPDC,GAVSTRVRW, 

KRTAP I I I ll6V]VRWCRPDCRVEGTCLPPCCVVS I AVSTRVRWCR,STRVRWCRPD,RVRWCRPDCR,SGAVSTR 

一~：L....」＝＝－
AC‘ 0.SESSSAGIACVSQPCQSESTO.Q[p 

KRTAP I I p.M12 I Ml241]IGFVAQSCQPASLKGNSCPPKT I CQSESTQQl,ESTQQIGFV,SESTQQIGF,QSESTQO.IGF,QQI 

...三LL.. L~三｝Z~§＿三.I...... L:1:'. __________ __j一＝－？
TCCRPSCCE f fCCRTTYCRPSCCVS﹝口，S4

I p.S48R 
帥CCRPQCCQSVCCQPTCCRPRCCIS I I GBM,PR 

4-11 c.144ζ＞G S VSRCCRPQC AD 

VCYO.PTCCH PSCCISSCCRPYCCES[p.S7 
4C]CCCRPCCCQTTCCRTTCCRTTCCCP 

4-5 c.22日A>T s I CESCCCRPC I KIRP 

CRPYCCESSCCRPCCCQTTCCRTTC[p.C 
91 Fl F RTTCCCPSCCVSSCCR PQCCQSV 

4-5 c.272G>T cc I TCCRπCFR,TTCCR廿CFR I LUAD 
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TCYRPSYSVSCCCRPQCCQSVCCQP[p.T 

KRTAP 63SJSCCRPSCCVSSCCKPQCCQSVCCQ 
4-8 c.188ζ＞G p.T63S PT I SVCCQPSζCR I lGCl 

KRTAP MVSSCCGSVCSDQGCGQ[p‘ D18V]VLC 
4-9 c.53A>T p.D18V QETCCRPSCCETICCRTICCRPS I CSDQGCGQV.SDQGCGQVL,QVLCQETCCR I PRAD 

GSCGGSKGGCGSCGGCKGGCGSCGG( 

5-1 c.578ζ＞A 
I p.5193 I 叫到州

y cc臼CS j GGCGSCGGY,KGGCGSCGGY I LUAD 

FNLPASHYYKYKQQFiFPDVVPVPE[p.T 

p.T555 I 5叫M凹的川
KSR2 I c.1664C>T I M LLQ v I HNSC 

L VVGSPGPVPRLVLSDLH LLTQSQV[p.R 

UCA I I p.R632 I 日馴的AE州APIEKYDIEFEDK LL TQSQVSV, QVSVSWSPA, TQSQVSVSW,SQVSVSWSP, H L 

M c.1894C>i\ S EM 仁fQSQVSV,SQVSVSWSPA,LTQSQVSVSW I LUAD 

PPSAEPLRIYWMNSKILHIKQDERV[p.T MMGQNGNLY,VMMGQNGNL.HIKQDERVM,IKQDERVM 

I p.T186 I 18州MGQNGN M,VMMGQNGNLY,r、\/lMGQNGNLYF,RVMMGQNGNL,UI

l'v1 c.557C>T M DYICHA iKQDERVM I CRC 

VED~VFDAGVGDIGNRILHVRNAPS[p. HVRNAPSAA,SAATSSIAl,APSAATSSl,LHVRNAPSA,ILHVR 

L2HG I c.1321＿凹 i p.P441 尸441從lj NAPS/>,.l JVRNAPSAA T,NAPSAA TSSl,APSAATSSIA, LHVRN 

DH 3delCι： 1 del • APSA/\ I lGCl 

HPVGWCEKTKHELHIPKGYRKDKFV[p. VLM DYLKAC, LM DYLKAC K, KFVLM DYLK, KD KFVLM DY, YR 

L3MB p.W16 W162L]LM DYLK/-\CK LQNAPKKLF RN R KDKFVLM,LMDYLKACKL,VLMDYLKACK,KGYRKDKFVL,RK 
TL4 c.485G>[ 2L SPNGP DKFVLl'v1DY I LUl-\D 

MYRL[p.MSLJLSAVTARAAAPGGLASS LLSA盯叫

LACTB c.13A>C p.MSL CGRRGVHQR VTl-\RAA,MYRLLSAVTA,LSAVTARAAI-\ /-\CC 

AILAKQFTKCELSQLLKDIDGYGGl[p.A4 TLPELICTM,IDGYGGITL,GYGG!T!.PEL,TLPEUCTMF_,ITI PE 

LALBA I c.121G>A I p.M1T 1TJTLPELICTMFHTSGYDTQAIVENNES LICTM I CRC 

NTCDPETGECVCPPHTQGVKCEECE[p. 

LAMA p.D103 D103日Y﹞YGHWGYDAEVGCQACNCSL

1 c.3088G>T OY VGSTHIJR GVKCEECEY,CEYGI IWGYDA .. EECEYGHWGY I LUAD 

LAMA p.A558 SLSTSADSLTTPRLTLSELDDllKN(p.A55 ELDDI IKNV_,NVSGIY AEI, iiKNVSGIY,Dll KNVSGI, IKNVSGIY 

4 c.1673C>T v 8V]VSGIYAEIDGAKSELQVKLSNLSNLS －－主c!!!':_r:'.Y.'~豆巴金L9-'.'.!',;I'j_Y.'~豆＇.＇.／..，巨型豆豆豆住在~！，~~－~！？＿9-！！！＇：~！Y.'_______ J __ ~~－~－－－－－－－－－－－ 
NGLVQKALDASNVYENIVNYVSEAN[p. 

I AMA I I p.E639 j 閃閃閃FALNTTDRIYDAVSGIDT VNYVSEANK, YVSEANKTA_,EAN KTAEFA,SEANKTAEF,IVNY 

4 c.1915G>A K llY VSEANK .. EAN KT AEFAL, VSEANKTAEF,SEANKT AEFA I BLCA 

PNGLLFYY ASGSDVFSISLDNGTVl[p.M 

州A I I p.M12 11293川GIKVQ州州DGLSHFV SLDNGTVll, Vii DVKG IK,TVI IDVKGI, VII DVKGI KV,TVllDVK 

4 c.3879G>A 931 ISS GIK,ISLDNGTVll I LIJSC 

SSMAWARLHRLNASIADLQSQLRSP[p. 

州A I I p.L222 I L2223R]RGPRH ETAQQLEVLEQQSTSL QLRSPRGPR,LQSQLRSPR,SPRGPRHET,SQLRSPRGPR,QL 
5 c.6668T>G 3R GQDAR RSPRGPRIJ,DLQSQLRSPR,SPRGPRI IETA I KIRP 

GLAPLGSETFGQSPAVHVVLGEPVP﹝Pι 

LAMB p.G588 G588WlWNPV寸，由守GPGFARVLPGAGL GEPVPWNPV,VVLGEPVPW,HVVLGEPVP~旬，EPVPWNPVT

4 c.1762G>T 站內， RFAVNN w LUAD 

EAD FKD LRG NVS El ER I LKH PVFPS[p.G! VFPSWKFLK,KHPVFPSWK,FPSWKFLKV,HPVFPSWKF,LKH 

LAMB I I p.G123 I 2酬﹞WKF川DYHDSVRRQI MQLN PVFPSW,WKFLKVKDY,PVFPSWKFLK,KHPVFPSWKF,VFPS 

4 c.3715G>T 9W’ EQLKA WKFLKV,SWKFLKVKDY,llPVFPS叭IKFL,ILKHPVFPSW I LUAD 

KRSRADGPWEPYQFYSASCQKTYGR[p. 

LAMC I c.521 _522C p.P174 Pl 74QJQEGQYLRPGEDERVAFCTSEFS TYGRQEGQY,YGRQEGQYL,KTYGRQEGQY,TYGRQEGQYL, 

3 C>AG Q DISPL RQEGQYLRPG I rnζT 
c.668 559; p.A223 PRHiPANRGEIKGSESATYVPVAPP[p.A APPHPSLAT,SLATRDQTGA,ATYVPVAPPH,ATRDQTGACL, 

LARP1 I nsC fs 223fsJ HPSLATRDQTGACLARPG' VPVAPPIJPSL I STAD 
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PENSETGGNESQPDSQEDPREVLKK[p. 

I p.T163f I f153fsjHWNSAY間LLVTCILYHHWI
B c.487delA s VTSMCQSQRWLTS fTSRSSALMWT* 

MKSLGLSDEEIVKFSEAEHW’LDYFP[p.P 

c.554 555! p.P185f 185fs] ATGYSG FKKNG F EG RLl-ISF LH H H 

LARS nsC 

MSSG fELLWPGAALLVL[p.L18W]WG 
LAT2 c.53T>G p.L18W Vt'\1-\SLCVRCSRPG/-\KRSEKIYQQR 

LBX1 c.S26C>T 

c.1334 133 

SinsC 

SPADRDQIAQQLGLTNAQVITWFQN[p 
p.R176 I .R176\'1]WRAKLKRDLEEMKADVESAK 

W I KLGPSG 

p.P445f I SDALVIFQLYEKIKVPVDWNRVNKP[p.P 

445fs]AIPQTGRQYEEA * 

M KQRFSALQLLKLLL[p L16Qj QLQPPL 

p.L16Q I PRALREALCPEPζNζVPDGA 
I SP＇肝SAHSGTYRCYGSL岱NPYLLS﹝p.H4

p.H410 10Y]YPSDSLELMVSGAAETLSPPQNKS 
'I DS 

LGRH LGVVIGI LVAVILLLLLLLL[p.L479 

del]FLILRHRRQGKH\i\TSTQRKADFQH 
PAGA 

TKDRQAEEDRQMDTERVLSSPGPQA[p 

.S598P]PPPP PRS LP LTLPHCRLLH LKPP 

RM* 

I CP1 

LHCG 

H c.47T>A 

L!LHA 
1 c.1228C>T 

ULRB c.1417 141 p.L479 
1 9delCTC dei 

L!LHB p.5598 

s c.17921一＞C p 

p.S150 
LIM2 c.448T>A T 

p.R203 

I !MK2 c.608G>A H 

p.R183 

LIN9 c.547C>T w 

!MAFAHQPTFSH!SRPFSAGIMFFS[p.51 

SOTJTTLFVVLAI AIYTGVTVSFLGRRFG 
D 

TfVQVKEVNRMHISPNNRNAIHPGD[p 

. R203HJ H ILEI NGTPVRTLRVEEVEDAIS 

QTS 

FCVCLKESFPN LKTRKL TRVEWGKI [p.R 

183\IV]WRLMGKPRRCSSAFFEEERSAI 

KQKR 

CILYH RWIV; Vl.KKHWNSA, YLGRTl.L\i T,ll.YH RWIVT, Ii TSM 

CQSQR,A YLG RTLLV,RTLL\i TCIL,L YH RWl\i TS,SAYLGRTLL .. 
RW仁fSTTSR,ST﹝SRSSAL,HSRSSALM,LKKHWNSAY,TLLV

TCI LY,HWNSA YLGR,LVTCIL YH R, YH RWIVTSM,KKHWNSA 
YL, NSA YLGRTL,SMCQSO.RWL,CQSQRWLTS,SQRWLTSl r 

月SRSSALMW;TSMCQSQRW,SAYI GRTLLV,RTl.LVTCll” 
YH RWIVTSM,STISRSSALM, VLKKHWNSAY, LL\i TCIL YH R, I 
VTSMCQSQR,EVLKKHWNSA,NSAYLGRTLL,LKKHWNSAY 

L,WNSAYLGRTL,CO.主QRWLTST,SQRWLrsns, REVLKKH 

wNs,rrsRSSAI MW I STAD 

ATGYSGFKK,RLASFLHHH .. GFEGRLASF,FPATGYSGF,LDYF 

PATGY,FEGRU\SFL，叭ILDYFPATGY, YFP/HGYSGF, NGFEG 
RLASF,AEH叭ILDYFPA,FKKNGFEGRL

At'\LLVLWGV, VLWGVAAS L, LLVLWGVAA,GAALLVLWGV, 
ALLVLWGVAA,LVLWGVAASL,WPGAALLVLW 

VITWFQNWR,QVITWFQNW.WFQNWRAKL,TWFQNWR 

AK,ITWFQNWRA,ITWFQNWRl-\K,QVITWFQNW且，lWFQ

NWRAKL,WFO,NWRAKLK,NWRAKLKHDL,1-\QVITWFQN 

w 

KIRC 

GBM 

r’
w 

nn c 

RVNKPAIPO.T 

QLLKLLLQL,LLLQLQPPL,QLQPPLPRA,KLLLQLQPPL,QLQP 

PLP RI-IL, LQLLKLLLQL, LQLQPP LPRA 

SSNPYLLSY .. L凶YPSDSL,SYPSDSLE L, YPSDSLE LM, N PYLLSY 

PS,LSSNPYLLSY, YLLSYPSD泣，SYPSDSLELl'v1, LSYPSDSLEL, Y 
PSDSLELMV 

KIRC 

TGCT 

BLCA 

ILLLLLLLL~ BLCA 

APPPPPRS L, PPP PP RS LPL 

GIMFFSTIL,IVlFFSTILFV,FFSTILFVV,iMFFSTTLF,FSTTLFV 
VL,Sl lUVVLA,TfLFVVU\L,IMFFSTTLFV,MFFS-f fUVV,GI 

MFFSTTLF,FFSTfLFVVL,FSAGIMFFST,FSTrl FVVLA,STTLF 
VVLAL,TTLFVVI ALA,AGI恥~FFSHL

PRAD 

LUAD 

Ni-\IHPGDHl .. HPGDHll.El,AIHPGDHIL;Hll EINGTPV GBM 

RVEWGKIWR,IWRI MGKPR, VEWGKIWRL, WGKIWRLMG 

K, KIWRLMGKPR, IWRl.MGKPRR, VEWGKIWRLM UCEC 

QKRO.KIRLLQQRKVADVSQFKDLPD[p. 

p.E231 I E2.31K]KIPLPlVIGTKVTARLRGVHDGL I SQFKDLPDK,lPDKIPl Pl ,KDLPDKIPL,VSQFKDI PDK,SQFK 

－－~｝：~2 ____ J_ ：：§§＿~＿§﹔？－在＿＿＿＿__[_ ＿＿吧－＝
PDTIRERSF﹔ K﹝） FHSTALS﹜二YFl一CKK﹝pP4 

LINGO I I p.P410 I 10T]TKIREKKLQHLLVDEGQTVQLECSA I KTKIREKKl,FTCKKTKIR,FYFTCKKTKl,SFYFTCKKTK,TCKKT 

·－－三＿＿＿＿＿＿＿＿＿＿ 1 __ ~：E~~~主＿＿＿ 1 __ I ___________ J __ !_:'. ＿＿＿＿一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿血~~＇立I~－~~I~＇.~－－一一一一一一一一一一一＿＿＿＿＿＿＿J __ ~＿也~－－－
GSKI CPLQIFDKICLNILFMMFGYD[p.P 

p.P236 I 2.36Q]QKNLNMSRLDVYFSHNPAGTSV I FMMFGYDO.K,DQKNLNMSR,MMFGYDQKN,MMFGYDQ 

！三i::L___ __j一－－~：
c.2吹286 I p.P95Sf I PRCLV叫川RPGN帥州附

LLGl.2 I .SinsG s P95.Sfs]EPSQELRDSE* I KKAPEPSQEl. I BlCA 

PVIVPEEHLQQζRVYRGGKWPHGAV[p 

p.G199 I .G199CJCVP悶GIS叫川叫
I MLN I c.595G>T I c T肌s I GKWPHGAVC,GKWPHGAVCV I l.USC 

RHQ0.0.QEQQNSQRLGQGEPGPGQGL 
LMXl I c.844_846d I p.Q285 I [p.Q285de!JQEVLSSRMEGMMASγfP 

~－－－一＿＿＿_L~~~豆豆＿＿＿＿＿＿＿＿＿＿＿_L~~~－－－－－－－－__j一＝－主~~旦旦2立5且－－－一一一一一一一＿＿＿＿＿＿＿L_~g~y豆豆豆－也＇~－~g~~－~三旦旦旦－－－一一一一一一一一一一＿＿＿＿＿＿J＿工＇.：！＿~在一＿＿＿＿＿＿, 
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l「 i I ~DDNL… 。1322 p.T532 532P] PPAERLRGPLPPSADDNLKTPSER 
47 c.1594A>C P QL j DNIKPPAER,NIKP附則PPAERLRGPL

1174 c.268C>T 

LOC40 

1296 c.430C>A 

c.438 .458d 
巴！ GCGGGC

L叫 IGζCG心
422.3 TGGAGCA 

9330 c.278G>A 

MGIAMLLGTAGPSRLPM\PDASQA[p. 
叫

GRH SPWALSV,SQl\SLHSPWl\,ASQASLRSPW 

CVLAPGSGSRPTPHIVYSVPAARTC[p‘L 
p.Ll!14 144M]MGAPGSLSPCHLCVHICAHTYS AARTCMGAPG,RTCMGAPGSL, VPAARTCMGA, YSVPMR 

M GTPV TCM 

p.RAP LSVGDVDDTQCVHLDSDATSPRMEP[p. 
WMEQ RAPWME0.147d巴i﹞ EGPEYWEffiGfA

147del KAKAQFYRVNLR fLSGYYNQSEA* j RMEPEGPEY,RMEPEGPEYW 

AG EDGRMIASQVVDI NLAMPKVN Rf p. 

I I G93圳AGVKR叫MY叫DLDYG I 州州V,VNHENA帆附在叫恍心KH
p.G93E FQHD A 

GLLI 11FFU\,LLI I IFFLAI-\, H IFFLAAFA,I FAGLLI II F, IFFl.Al-\FA 
W,LHIFFLAAF,FAGl.LH!FF,GLLHIFFLAA,!FAGLl.HIFF,IFFl.A 

LPHN I I I EFiFLIGIDKfKYAIACPIFAGLl.H[p.F906 I AFAWM,CPIFAGl.LH!,Ll.HIFFl.AAF,PIFAGLLHIF,HIFFLAAF 

LIHC 

CESC 

TGCT 

PRAD 

SKCM 

三一一＿J土2三~－？.I三丘＿＿＿LJ？：£＿~g＿§.~＿J_＇.﹞！丘旦旦旦旦~＇.~！.主~－~－~~.旦~＇~~－也~＇~－~－＇：＇.：~－~－－」－－~＇：！！＿＿＿＿＿＿＿＿＿一一一一一一一一一一一一一一一一一一一＿＿＿＿＿］＿＿：＇.＿~~：＇.＿ _______ _ 
FPENMGHGSTIQl.SAN fl.KQNGRNG[p 

~PHN I c.2nOG>T I 6.E740 I ~：~~D]DIRVAFVLYNNLGPYl.SfENAS I 古巴拉﹔＇~：~~~：以~Dl,RNGDIRVAF,GDIRVAFVl.,GRN I LUAD 

VFTVKH!KQSEU吐FNPNC：可FWSYSK[p.R I YSKHTM fGY,CSFWSYSKH,HTMTGYWS1 ,FWSYSKHTM,S 

I Pl-IN I I p.R826 I 826H]HTMTGYWSTQGCRI iπNKTHT I KHTMTGYW,SFWSYSKHTM,SYSKHTMTGY,WSYSKHTMT 
3 I c.2477G>A I H I TCSC I G,YSKHTMTGYW I PRAD 

SGSR f PGRYS fGSQSRIRRMW’NDTV[p. 
LPHN I I p.Rl18 I R1!83Q]QKQSESSFITGDI NSSASLNRE I RMWN DTVQK, VQKQSESSF,TVQKQSESSF, RMWNDTVQ 

·－－立一＿＿＿＿＿＿＿＿ ! __ ~＇.~~笠豆三主＿J＿且一一一－＝旦旦一一一一一一一一一一一一＿＿＿＿＿＿＿＿J ＿＿旦旦旦旦巨啞巴三月！一一一一一一一一一一一一一一一一＿＿＿＿＿＿J_E~－~ 
p.S974 I SDTFSNFTFWREPLPPFENQDIHSA[p.S 

土巳1型i一1 I§.三－~E主一一--L－~＇－一一＿＿＿＿＿＿＿J一~7-＇.~－~E占－：＝＝＝＝＝＝＝＝一一一一一一一一一J＿＿且旦＿！＿：＇.＇.＇.：！.三－告L一一一一一一一一一一一一一一一一＿J_
TDQGACAGSPSLVAAARRAFPCKDA[p. 

p.A186 I A1865]Sl.CAYAVlYl'AMYVTlVFRVKG I Sl.CAYAVTY,DASLCAY帥，CKDASLC帥，Sl.CAYAVTYr,RAF
L, E三--1－－~：三E巨豆三I一＿＿＿J __ ?_ 

LKIQPGAVPGCNNSMPGGPRVSIQ;5{p. 
p.R527 I R527SJSPGSSQLVHIPEETQENISTSPKS I RVS!QSSPG,IQSSPGSSQ,QSSPGSSQLV,IQSSPGSSQl.,SPG 

I PPR4 I c.1579仁＞A I s I SS I SSQIVHI I l.UAD 

VSLSTPAQLVAPSVVVKGTl.SVTSS［口.E

p.E2.l0 I 2103K] Kl YFEVDEEDPNFKKIDPKILA YT I l.SVTSSKIY,TLSVTSSKL,GTI. SVTSSK,TSSKL YFEV,SVTSSKLY 

==! 
SIHVPSPAVPKLSMAKCRRNVENFl.﹝口．。

p.D717 I 717G]GACKKLGVSQERI Cl PHHll EER 
LRCH2 I c.2150A>G I G I GLV I FLGACKKLGV KIRC 

NSNRlTKITNDMFSGl.SNLHHUl.N[p.N 
p.N132. I 132K]KNQLTUSSTAFDDVFALEELDI SY I !LNKNQI TL,NLHHI. II NK,ILNKNQLTU,SNI HHI ILNK,Lll. NK 

~~f旦旦＿J__ ~＇.~~~~.？：~－－－ 
MARPVRGGl.GAPRRSPCLLLl.WL[p.l2 
4V]VLLRLEPVTAAAGPRAPCAAACTCA I LU.LWLVLI ,LI.WI VI LRL,LVLLRLEPV,LLLWLVI LR,LLLWLV 

LRIG1 I c.70C>G p.L24V I G I LLRL,WLVLLRLE凹，SPCLLLLWLV I ACC 

MARPVRGGLGAPRRSPCI LLLWLLL(p.L 
26叫VRLEP\iTAAAGPRAPCAAACTCA I LLLLWLLLV,LI WLLI VRL_,I LLVRI EPV,VR!.EPVTAA,CLI LLW 

LRIGl I c.76C>G p.L26V I GOS I LLLV,LLLWLLLVRL,WLLLVRLEPV I ACC 

TCDGDNDCGDYS旺THAN汀NQATR﹝

p.P10.S I p.P1058T]TPGGCHTDEFQCRLDGLCIP I I KIRP,PR 

LRPl I c.3172C>A I 8T I LRWRCD I ATRTPGGCH，盯RTPGGCHT,TPGGCHTDEF I AD 

c.4462 446 I p.G148 I GSGHMEVLRGHEFLSHPFAVTIYGG[p. 

－－－~~f－~ ____ _L~！：﹞主立＿＿＿＿＿＿＿＿＿＿＿L~~三一＿＿＿＿＿＿＿＿］一旦旦旦笠－~］豆豆~~－~：___________________________________ ＿］＿＿工－~Y.豆豆豆豆~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－J__ ~I在c9..___ _ 
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WI RPTSGPi\PVRPMGARA,FA\tTLYGGR,PATMSPWYR,T 
TPPASPWL,TTGPCPAPA,RPTSGPATM .. PPASPWLPl,RPM 
GARAPA, YRGPTPSPL,CTTPPASPW，仇，LPIPVRPM,GPATM
SPWY,TLYGGRSTGL,GLTGEQTHWL,TMSPWYRGPT,WYR 

GSGHMEVLRGHEFLSHPFAVTLYGG[p‘ GPTPSPl,HWI RPTSGPA,GARAPAPTCV,SGPATMSPWY,P 
Gl488fs]RSTGLTGEQTHWLRPTSGPA FAVTLYGGR,LTGEQTHWLR,CTTPPAS叭叭，TTTGPCPAPA,

TMSPWYRGPTPSPLTCRCTTPPASPWL SPWYRGPTPS,TPPASPWLPl,LPIPVRPMGA,iPVRPMGAR 
p.G148 PIPVRPMGARAPAPTCVSSTTTGPCPA A,RPMGARAPAP,APAPTCVSST,WLRPTSGPAT,LRPTSGP 

LRP1 I c.4462deiG 8fs PAPTS* ATM”TSGPATMSPW,RCTTPPASPW,GEQTHWLHPT I s·rAD 

c.15 17dei p.Llld MLLATLLLLL[p.L11dei]GG.l\LAHPDRll 
LR Pl日 I CCT el FPNI IACEDPPAVLLEVQ I TLLLLLGGA I PHAD 

QQERPQEELELHRAGGGPQEDCPG[p. 
P92R]RGSGGYSAMPDAllRTKDSLAAG 

LRP11 I c.275C>G I p.P92H I ASF I HGSGGYSAM”CPGHGSGGY,GRGSGGYSAM I ACζ 
CTWLIDTGDHRKViLRFTDFKLDGT(p.G 

LRP12 I c.928G> T 
p.G310 I 叫叫

I c AF I GTCYGDYVK,KLDGTCYG肘，TDF仙G凹，TCYGDYVKIY I TGCT 

FDCADGSDERNCETSCSKDQFRCSN[p. 
戶叫 I G356艾jCQCIPAKW叫iEDCKYGE

LRPlB I c.10687G>T I 3C DEKSCE CSNCO.CIPAK I LUl-\D 

SLRTTLIAGAMEHPRAIALDPRYGl[p.Ll RYGl~FW ! D/\LDPRYGl~ ，YGIFFWTDW,DPRYGIF~W .. GIFF 
p.L139 392FlFFW’TDWDAN FPRIESAS MS GAG WTDWDA,!ALDPRYG悴，RYGIFFψ汀DW..FFWTDWDANF,A

LRP1B c.4174C>T 2F RKTI LDPRYGIFF ucs 

FGTCPQHCRNTKGSYECVCADGFTS[p. 
c.12117G> p.M40 M4039月ISDRPGKRCAMGSSPLLLLPD TSISDRPGK,DGFTSISDI司，S!SDRPGKI司， FfSISDRPGK,TSISD

LRP2 c 39! NVRI RPGKH LUl-\D 

IDMVNLDGSYRVTLITENLGHPRGl[p‘A 

p.A516 I 泣的﹜VVDPTVGYLFF馴ESLSGEPKL !VVDPTVGY,LGHPHGIVV,VVDPTVGYLF,IVVDPTVGYL,GI 
LRP2 I c.1547C>T I V ERi-i VVDPTVGY,H PRGIVVDPT I LUSC 

IFSSQVAIRGIPFTLSTQEDVMVPV[p.S7 

p.5737 I 37L]LGN VLGNPSFFV,VPVLGNPSF,QEDVMVPVL,VPVLGNPSFF,M 
I RP2 I c.2210C>T I L K VPVLGN P缸，TQEDVMVPVL I CRC 

NHSPPFQTINVERTVMSLDYDSVSD[p. SVSDI IYFT, I In TQNLA, DI IYFTQN L, LDYDSVSDI, YDSVSDI IY 

p.R243 I R24321jllYF ,DSVSDllYFT,D!!YFTQNLA,LDYDSVSDll,YDSVSDllYF,SDllY 
LRP2 I c.7295G>T I 21 HT FTQNL I UCEC 

CGDYSDERGCLYQTCQQNQFTCQNG[ 
p.R304 p.H3043C]CCISKTFVCDEDN DCG DGS 

I RP2 I c.9127C>T I 3C DEi MHLC CQNGCCISK I CRC 

p.S160 LS A EDSζPPSPAfEHSYFH LFPPPP[ p.51 
LRP5 I c.4825 f>C I 9P 609P]PPC1DSS* I HLFPPPPPPC I PRAD 

NNNNVAIPLTGVKEASALDFDVTDN ﹝ρ 

LRP6 
p.R675 I R州州﹝間的ISRA馴的ALE

I c.2024G>A I 0. HVV I FDV1 DNQIY,0,IYWTDISL,NQ州 fD吼，Q州的5 I CRC 

LDHRDLIPllMLEYNQWFTKLSSK[p.02 

6A c.679G>A 
I ~· 叫 Iv U川川N叫﹞N肌削川肌LI山此K札叫〈札L

Kl SSKNlKL,FTKl SSKNLK,TKLSSKNl Kl I BlCA 

AVDKtLQVILESMVSLTQELCPVAM[p. ELCPVAMWV, WVAEG H N KM, QELCPW\MW,AMWVAEG 

LRRCl I I p.R787 I R787WjWVAEG州MLSWAERVTVP HNK,MWVAE.GI INKM,ELCPVAMWVA,WVAEGllNKML, 
68 c.2359C>T I仇f RNFIRG 0.ELCPVAM＼仇iV I PRAD 

RR LEN L YVVEEKDLCAACLRKCO.NA[p. 
LRHCl p.R218 R218WJWDNLNRIKNMA1 l TPRKTIFP 
8 c.652C>T w NUSP I NAWDNI NRl,CI RKCQNAW,RKCO.NAWDNL I CRC 

LRRC3 RKKTSSE.GEfKPQTSTVN肌肉p.K23T﹞）
1 c.68A>C p.K23T ASNAE.SRKEDNDLKTSDSQPSD、WI 0.K FLR/-\SNAES, RAS NAES RK,STVN KF LHA, FLR/-\S N/-\ESH I CRC 

ELEQPHTQQGPEKLAGNAIYTKPSF[p.T 

7A2 c.30.SC>G 
I p.T102 I 102S]SQEHKAAVSVL1州州W

s AK I FSQEHKAAV,SQEHKAAVSV I PRAD 

ETPGQPPEHHEVTVSPPGHHQTHHL[p. 

LRRC3 I I p.i\406 I A叫Dj DSPSVSVKPPDVO.LT心SAE
7A3 c.1217C>A D VGT I HI DSPSVSV,HLDSPSVSVK,0.THHl.DSPSV,HQTHHI DSPS I CESC 
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I RRC4 p.0558 KEPAKEWKVLKKKKEPPKELRQDPP[p. 

3 c.1674delC fs D558fsjSSRCWAGAW* I SSRCWAGAW,ELRQDPPSSR,RQDPPSSRCW I STAD 

VPPDTITKKAGSHIQTLMGSQSLQH[pιi 

p.R138 R1389HjHSREQQPYEGNINK\ TIQQFQ I HSREQQPYE,SQSLQHHSR.HHSREQQPY,Ll\/lGSQSLQHH, 

LRRC7 c.4166G>A 9H SPLPI I QHHSREQQPY I CRC 

IRRCC ME.'\M[p.A6V]VVVAAE.'\EVENEDGD I VVVMEAEV,EAAAVVVA/\MEAMVVVA,AVVVAAE.'\EV, I 

L_ _______ _J一－－~－
RKRPVKCPANMTPA!一DKLEILRCGP ﹝p.

LRRIQ I I pW79 I W7921 ]I DTLQQVTTVTFQDLPGCVLST 

1 I c.2375G>T I 2L I LAEC I LEILRCGPL,GPLDTLQQV,!LRCGPLDTL I LUAD 

LRRiQ I c.732 733; I p.K244f I LIVQRWiRGFLVRKNLSPVFFHKKK[p.K I 

之一＿＿＿＿＿＿＿］＿＿：.：~~至－一一一一＿＿＿＿＿＿＿［＿＿~－－－－一一＿＿＿J __ ~：＇.＇.~！~）工~9－~＇.~＿＇.＿~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-L~~－~：＇.－~9－巨型主任－~－~~－~：＇..0..9＿~！－~－~.旦旦旦巨型~~－－－－－－－－－－－－－－－－－－－－－－－－－J_ _r:＿~~呂立一＿＿＿＿＿＿, 
SKIN FAH FPRIHJ LRSIYLQWNRI R[p.S2 I LO.WN RIRYl,RIRYISQGL, YISQGl.TWT,RYISQGLTW, YLQW 

LRRT I I p.52.43 I 43Y]YISQGLTWTWSSLHNI DLSGNDIQ I NRIRY,YLQWNRIRYl,IYLQWNRIRY,YISQGLTWTVV,RIRYIS 

~~~:i: _____ J __ ＇.：~？..~~S,;，？＿在一＿＿J __ ~＿一一－－－－－上旦！一一一一一一一一一一一一一一一－－－－－上旦旦旦！＿~~旦旦旦旦旦！＿~Lr:'.~！！.：~~~？.豆豆~：＿＇.~~！豆豆豆~~I~：一一一一一一一＿＿＿J ＿＿自主E
LRTM I I p.S139 I DLTNlTELQLRNNSIRTLDRDLlRH[p.S1 I lLRHl.PLlR,LPlLRHLDL,DlLRHl.PLl,RDLLRHLPL,RHLPl.LR 

三一一＿＿J土＇.~－~－？－~主一＿＿＿＿＿u, ___________ J __ ~~日~＇~~＇~－~~－~－~~三盟主旦旦~－~~9－~£－？－9－~~＇－-L立~L［＿）＿~－~：~~－~~~＇~－~＇~－［＿）＿~－~.f.:~~~：~~：」~！.：~~~，~~＇~－~~－~－－－－－－－－－－－－－－－－－－－－－－－－--L－－~－~－~：在一＿＿＿＿＿＿, 
GLAQLPPGLFDGU.ALRSLSLRSNR[p.U 

LRfM I I p.l176 I 76、﹞ VQNLDRLlHPLANLQLLQVGDNP I Sl.SLRSNRV,VQNLDRLTF,LRSNRVQNL,SLRSNRVQNI寸 RS

三一一＿＿J __ ＇.：：旦旦旦控＿＿＿＿＿_l__~－－－－一一＿J_ ~－－－－－一一一一一一一一一一一一一一一一一＿＿J ＿＿型~Y..~~型~，＇.？＿~＇.巨Y盟﹜－~－穹g＿巳E穹－~－~
ITPREDEDPHRPPTSEELLTAYGYM[p.R I lLTAYGYML,TAYGYMLGF,AYGYMLGF扣1,GYMLGFMTA,Y

p.R5!7 I .Sl7l] i GFl\/lTAHGQPDQPRSARYll.KDY I MLGFMTAH,LTAYGYMLGF, YMLGFMTAHG,TAYGYMLGF 

L三？－豆
p.F107 I YKGSP恥1 EISlPIAl.SKNQEIVIEIS[p.FlO I EISLE fSPK,QEIVIEISL,LETSPKSS戶＼， NQEIVIEISl, LETSPKSSA 

LTA4H I c.3!9T>C I L I 71 ]LETSPKSSALQWLTPEQTSGKEHPYL I L I KIR( 

QKRSVTAlMVLNLALADlAVLl.TAP[p.F I Vl.lTAPLFL, lTAPlHH F, lAVU.T APL,TAPlHHFL,AVU.T AP 

73l] l FlH FLAQGTWSFGLAGCRLCHYV I lF, LTAPl FLH Fl, DLAVLLT APL, LLT APLFLH F,TAPlHHFLA,l. 

叮－空.:1:~一＿_J 
GKNEEKIQVLTDKIDVLLQQIEEL G[p.S1 

LUC7l I I p.S 148 I 481] TEGKVEEAQGMMKLVEQLKEERE 

·－－立一＿＿＿＿＿＿J __ '.:::1:.：：~:i:：~.0.. ____ J __ I ＿＿一＿＿＿＿＿＿＿＿＿］一－－~一~－
p.R310 Cl.LEK FD I KSFCKI LG PLSYSKI KH L[p‘ R31 

LUM c.929G>T OL]LLDGNRISETSLPPDMYECLRVANEV I SYSKIKHU.,YSKIKHLLI ,SYSKIKHl.LL,LSYSKIKHLL I l.USC 

p.R330 KIKHLHLDGNH!SETSLPPDMYECL[p.H3 I I 

LUM c.988C>T c 30C]CVANEVTLN* I DMYECLCVA,YECLCVANEV I GBM 

RASGKDS/-\PTVVSGILGGSVTLPLN[p.16 I I 

LY9 c.205A＞ζ p.!69L 9L﹞ LSVDTEIENVIWIGPKNA凶Fl-\RPKE I VTLPLNLSV,SVTLPLNLSV I BRCA 

AVAFHNWKWLLMRNMVCKLQEGCEE I 

[p.T54Kj KLVFI ETGTAHG\ VGFKGCSSS I EEKLVFIET,KLQEGCEEKL,KLVFIETGTA,QEGCEEKLVF,CEE 

LYPD4 I c.191C>A I p.T64K I SSYP I Kl VFIET I TGCT 

' ' I DLLWKWDALKMQNFVFEEDRLHSI[p. I 

p.Q710 I 07101-i]HIANHICNLIQKGN!VVQWKLY I HIANHICNL,HSIHIANHl,EEDRLHSIH,HIANHICNLl,HLHSIH 

LYST I c.2130G>T I H I NYIF I IANH,FEEDRI HSIH,IHIANHICNL,EEDRLHSIHI I KIRC 

LZTS1 

LZTS2 

l\/lAEL 

c.1294 134 

1delAGGAC 

CCAGGACC 

TGGAGGGC 

GCCCTGCG 

CACCMGG 

GζCiGGAG 

CTG 

c.298delC 

c.1033仁＞T

AKASEILGLKAQLKDTRGKLEGLEL(p.RT 

p.RTQD I QDLEGALRTKGLElA32deljEVCENEl.Q 

LEGALR I RKKNEAELLREKVNLLEQELQELRA﹛立AA

TKGLEL I LAHDMGPPTFPEDVPALQRELERLRAEL 

432del I REEi司QGHDQ

VPPRKAVPVTSFTYINEDFRTESPP[p.Pl 

p.PlOOf I OOFsJAQ/WMLRMPESSG肝MPTSMH
HQSSSLSLESWRRTWRRS' 

EAHVPLQDYEASNSVTPKMVVLDAG[p 

p.R345 I .R345CjC1 QKLRVGSSGFSHFNSSNEEQ 

C I RSNT 
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KLEGLELEV,G KLEGLELEV 

SSLSLESWR,HTl\/lPTSAAH,SWRRTWRRS,ESWRRTWRR,E 

SSGHTMPT,SPPAQ/\VML,MPESSGHTM,AAHHQSSSL,TE 

SPPAQ帥，HHQSSSLSL,SSSLSl.ESW,SLESWRRTW,RMPES

SGHTM,SSSLSLESWR,SSLSLESW阱，Ml.RMPESSGH,HTM

PTSAAH H,SI ESWRRTWR,SAAH HQSSSL, TESPPAQAVM,A 

H H悠悠LSL.. HQSSSLSLES,QSSSLSLESW,LSLESWRRTW,M 

PTSMHHQS 

VLDAGCYQK, MVVLDAGCY, D.l\GCYQKLR, VLD.l\GCYQKL, 

VVLDAGCYQK, KMVVLDAGCY 

PAAD 

CRC 

CHC 
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MKFEVKKEPVETDRllSQCGRUAG[p.G 
MAF c.158delG p.G53fs 53fs]ARCPPPP' I CGRLIAGAR.SQCGRLIAGA,RLIAGARCPP I CLL 

PQGEDSLSPHYFPQSPPQGEDSMSP[p, I 
MAGE p.L609 L609HJHYFPQSPLQGEEFQSSLQSPVSI I GEDSMSPHY,SMSPHYFPQ,SMSPHYFPQS,QGEDSMSPHY 
Cl c.1826T>A 1-1 css I ,SPHYFPQSPL,GEDSMSPHYF I CLL 

FQSSPERTQSTFEGFAQSPLQIPVS印，P

MAGE c.714 716d p.P239 239dei]SSSSTL凶LFQSFSERTQSTFEG F 
Cl el CCC de! AQ岱 i IPVSSSSST, VSSSSSTLL.IPVSSSSSTL I KIRC 

SVLPIPGEGLSTSVPPT ASDGSDTS[p V3 

MAGE I I p.V380 I 801\il]MPPTPGEGASTLVQPTAPDGPGS 
El I c.1138G>A I IVl I SVL I ASDGSDTSM,SMPPTPGEGA,TASDGSDTSM I CRC 

此!iL\iVDAPSA I VVDAPSAL,TlSVSTLPR,\iVDAPSAI R, VSTL 

PRPFR,TLPRPFRTR,PFRTRMTWR,SALRRQSTL,LPRPFRTR 
M, HPF RTRMTW, LHHQSTLSV, RQSTLSVST ,QSTLSVSTL,SV 
STLPRPF,SMLVVDAPS!\MLVVDAPSAL,t'\LRRQSTLSV,RQ 

GDGRGEIQATNASGSPTSMLVVDAP[p I STLSVSTL,STLSVSTLPH,LVVDAPSALH,VVDAPSALRR,SVST 
MAGE I I p.Q4.Sf I .Q45fs]SALRRQSTLSVSTLPRPFRTRMT I LPRPFR,STLPRPFRTR .. RPFRTRMTWR,APSALRRQST,LPRP 

旦＿＿＿＿＿＿J一＇.：~~~~！！型呈一＿J__ ~－－－－－一＿＿＿＿＿＿＿］一史~－~－：＿＿＿＿＿一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿］一－－ l~！~.工＇－~~芷5了上.~！.＇.！＇..＇.I.".巳巨E旦~I~~Y'.~I一＝＝一一一一一一＿＿＿＿＿＿＿J __ ~:.r:在立一－－－－－·
KGFGFSLRGGREYNMDLYVLRLAED[p. 

MAGI I I p.Gll5 I G1156V]VPAERCGKMRIGDEILEINGET 

L_ _____ ___J一－－~：－ ~？＿？＿§三r工＿J__ §Y.＿一＿＿＿＿＿___[ __ 些虫－＝＝＝＝＝一一一一一一一一一一＿＿＿＿＿＿___[ __ ~：｛－~~－巴虫＇！..1史＇.＇.：.~.笠§＿~~！旦旦~QY.I.".在＇~－~.一一一一一一－－－－－－－－L~！－！－~-9.＿一－－－－－

MAGI p.Rl19 
1 c.3592C>T 8C 

MAGI p.L450 
2 c.1348仁＞A M 

MAGI p.Pl04 
2 c.3130C>A 4T 

MAM p.Q591 
L2 c.1771仁＞A K 

MAM p.Q572 
LD1 c.1715A>T L 

MAM c.484 48.Si p.P152f 
STR nsC 

MAN1 c.1291 129 p.G431 
Cl 2!nsG fs 

MA Pl p.P206 
A c.6187d巴IC 3fs 

MAP1 p.E204 
B c.6138G>T 6D 

MAP1 p.S411 

"' ’、 c.1232C>G c 

p.K530 
MAP2 c.1590G>T N 

c.4414 .441 p.K147 
MAP2 .SinsA 2fs 

MAP2 
Kl c.lllG>C I p.KS7N 

!NGETTKNMKHSHAIELIKNGGRHV[p‘R 
1198(]CLFLKRGDGSVPEYDPSSDRHG I GGRRVCLFL,GRRVCLFI K,GGRRVCLFI K,IKNGGRRVCL,KN 

PATG I GGRRVCLF I CRC 

LSTTLKKSNMGFGFTllGGDEPDEF[p.l.4 I 
.SOM]MQVKSVIPDGPAAQDGKMEfG I EFMQVKSVl,MQVKSVIPD,DEFMQVKSV,MQVKSVIPDG, 
的IVY I DEFM的KSVI I UCEC 

PSSEKQSPMAQQSPLAQQSPLAQPS[p. 
P1044T]TATPMSPIAQPAPPQPLQLQG 
HENSY I SH\TPNSPl,STATPNSPIA.SPLAQPSTAT,QQSPLAQPST I LUAD 

QANQQMPSVLPSQNKPSLLH~TQQQ{ 

p.Q591K]KQQQQQQQQQQQQQQQ 
QQQQQQQQQQ I LLHYTQQQK,SLLHHQQQK I KIHP 

YLQQPTPTQASSATASSTATATLQL[p.Q 

572LJLQQQQQQQQQPDHSSFLLQQM I I TGCT,UC 
MQQPQ I SH\TATLQLL I s 
QPHPRMKPSPLTPCPPGVPSPSPPP[p. 
P162叫TQVGTSDP* I SPSPPPTQV I STAD 

I LLNVSPGGA .. RGHDRPWRR,VSRVIRPLR,DGAPGLHR,DVS 
MEAKNMYYEALEAIETYLLNVSPGG[p. I RVIRPL,GPQDGAPGL,RPWRRGCQG,RPLRHQTWA,FLRG 
G431叫ADLHCRVARGDSGPQDGAPG I HDHPW,YLLN\JSPGGA,LFLHGHDHPW,QGRKEGPLPR.HA 
LFLRGHDRPWRRGCQGRKEGPLPR/-\R I RSPDHQDV,VSRVIHPLRH,FLRGHDRPWI司， DVSRVIRPLI司，V

SPDHQDVSRV!RPLRHQTWA* I iRPLRHO.TW I STAD 

GPTVPPRPEPGPSMEPSLTPPAVPP[p.P I I 
2063fs]VLLS* I 仁fPP/WP叭i,SLTPPAVPPV I ST/-\D 

EGYSYETSTKTTRTPDTSTYCYETA[p.E2 ' 
046D]DKiTHTPQASTYSYETSDLCYTAE 
KK I ETADKI rRT,STYCYETl-\DK,TYζYETADKI I CRC 

EKMGVGRLDMYVLHPPSAGMRTLA[p I 
.S411C]CVCALL\ iNHP/-\GPGEKVVRVL I RTLACVCAL,TLAζVC/-\ LL,1-\E RTU\CV C, RT LAζVC/-\LL,TLAC 
FPGCf I VCALLV,LACVζALLVW,t'\ERTLl-ICVCA I /-\CC 

QA\iTDSAMTSKTLEKAMTEPSAUE[p.K ' 

530N]NSSIQELFEMRVDDKDKIEGVGA 
ATS I S/-\LIENSSl,IENSSIQEL,iENSSIQELF I CRC 

I SLQEiHFKT,LSLQEIHFK,KNRSSGPLS,.HFKTCYQiY,KKNHSS 
EPSTVSRDEVHRKKAVYKKAW\KK[p.K I GPL,NRSSGPLSL,QEIHFKTCY,IHFKTCYQl,KNRSSGPLSL,IH 
1472fs]NRSSGPLSLO.EIHFKTCYQIY* I FKTCY印Y,EIHFKTCYQl,AKKNHSSGPL,I QEIHFKTCY I STAD 
ALQKKLEELELDEQQRKRLEAFLTQ[p.K ' 

57N]NQKVGELKDDDFEKISELGAGNG 
GVV I TQNQKVGEL,TQNQKVGELK,EAFlTQNQKV I Cl L 
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ALQKKLEELELDEQQRKRLEAFLTQ[p.K 

I p.K57N 
57N]NQKVGELIWDDFEKISELGAGNG 

Kl c.171G>T GVV TQNQKVGEL,TQNQKVGELK,Et'\F仁fQNQKV LUAD 

IHLE!KPAIRNQllRELQVLHECNS[p.P12 NSSYIVG FY,SYIVG FYGA, V LH E CNSSY, 1-1 ECNSS YIV,CNS SYI 

︱ 5戶叫 I 彷叫仰吋叩州G lβ伊凹JSYI釘叫、YI什IVG叫 VGF,CNSSYIVGFY,VLHECNSSYl,SYIVGFYGAF .. SSYIVGFYG 
Kl c.370C>T A,QVLHECNSSY SKCM 

MAP2 p.5184 
K4 c.S51C>T 

MAP2 
K4 c.752G>[ p.52511 

l\/lAP2 c.783 784d p.T251f 
K4 eiN\ 

MAP2 p.R287 
K4 c.860G>A i一l

l\/lAP2 p.Q445 
1(5 c.1334A>G R 

MSTLFDKFY,STLFDKFYK,TLFDKFYKY,ELMSTLFDK .. LMSTL 
PYIVQFYGALFREGDCWICl\/lELMST[p. FDKF .. ICl\/lELMSTL,Cl\/lELMSTLF,LMSTLFDKFY,STLFDKFY 

S184L]LFDKFYKYVYSVLDDVIPWLGKI KY,LFDKFYKYVY,TLFDKFYKYV,WICMELMSTL,MSTLFDKF 
YK,ICMEI MSTl F,EI MSTl FDKF 

I H RD!KPSN !LLDRSGN IKLζDFGl[p.S25 
11J!GQLVDSIAK rHDAGζHPYMAPERID I iiGQLVDSl,IKLCDFG!!,GllGQLVDSI 

DRSGNIKLCDFGISGQLVDSIAKTR[p.T2 
61fs]CWL* 

RDAGCRPYMAPERIDPSASRQGYDV[p. 
R287HJHSDVWSLGITLYELATGRFPYPK 
WNS 

VQFNDGNA1\VVSMWVCRALEERRSQ[ 
p.Q445RJRGPP* 

I SIAKTHCWL 

DVHSDVWSL, RQGYDVI ISDV,QGYDVI ISDVW, YDVI ISDV 
WSL 

I RALEERRSQR 

LIDCCWNFI ,FLlNF!Lll-;FILll. SVI. M,VI MFHKISL;LMFHKLS 
LL,KLSLLKSGl,ILSVLMFHK,MFHKLSLLK,CLIDCCWNF,CW 
NF LLN FI, NF LLN F! LI, I LI LSVLM F,CCWN F LLN F, WN F LLN F 此，
LSVLM Fl I KL,CLIDCCWNFL,LI DCCWN FLL,FLLNFILI l且， LLN

BRCA 

BRCA 

BRCA 

CRC 

KIRC 

LNCILGNQrESNNWQW.GRLCLID[p.I I FILILSV,ILSVLMFHKL,VLMFHKLSUλILSVLMFHK,LMFHK 
MAP3 I c.2281 22.8 I p.!75!f I 76lfs]CCWNFLLNFILILSVLMFHKLSLI I LSI LK,CWNFLI NFIL,NFLLNFll IL,NFll.11 SVI M,SVLMFHKL 
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LFIEi/VMAGGSVAHLLSKYGAFKESV[p. 

MAP3 I c.4036 403 I p.V134 I V!346Liei]INYTEQLLRGLSYI HENQiiH I SVINYTEQL,AFKESVINY,SVINYTEQI L,KYGAFKESVl,GAFK 
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l\/lAP3 c.4150 .415 p.L138 
Kl 1i鬥sT 4fs 

MAP3 c.953 954i p.L318f 
Kl nsA s 

MAP3 p.P324 
Kl c.971ζ＞T L 

MAP3 c.1345 134 p.R449 
K12 7delAGG d巴l

MAP3 p.R275 
K4 c.824G>A Q 

MAP3 p.E524 
K7 c.1'.170G>C Q 

MAP4 I I p.R: 
K2 c.102.lC>G G 

WSCSQVG I K, RlKNCRFWS ,GI KR NWCR R, VG I KRNWCR,G 

QRLKNCRF,CRFWSCSQV,SQVGIKRNW,LIDSTGQRLK,RF 
LHENQllHRDVKGANLLIDSTGQRL[p.L I WSCSQVGl .. RLKNCRFWSC,GIKRNWCRRV,GTITGDNCIY,S 
1384叫KNCRFWSCSQVGIKRNWCRR I TGQRLKNCR,QVGIKRNW凹，VGIKRNWCRR .. GQRLKNCRF 
VSGT!TGDNCIYGT* I w I BRCA 

I Vl\/lRARLYLT,RLYLTAADR,RARLYLTAA,l\/lRARLYLTA, Vl\/lR 
DGFSPYSPEETNRRVNKVl\/lRARLYL[p. I ARLY汀A,RLY盯AADRA,KVMRARLY盯.. RARLY盯AAD .. MR 
L318fs]TAADRA* I ARLY仁rM I BRCA 

YSPEETNRRVNKVMRARLYLLQQIG[p. I 
P324L] LNSF UGGDSPDNKYRVFIGPQN I QQIGLNSFL,L YLLQQIGL, LQQIGLNSF,RL YLLQQIGL,QQIG L 
csc I NSFLl,LLQQiGLNSF,LQQIGLNSFL I GBM 

KLH FEKI KSEGTCLHRLEEELVl\/l RR[p.R4 I 
49d巴i﹞ EELRHALDIREHYEHKLERANNL Y I LVMRREELR, ELVM RREEL,ELVMRREELR, MRREELRHAL, E 
MELN I ELVMRREEL I STAD 

ENTSGFWLNRSNELIWLELQAWHAG[p I 
民275Q﹞ QTINDQDFFLYTAROJ-\IPDilN I LQAWHAGQl,QAWHAGQTl,GQrlNDQDF,LO/WVHAGQ 
E!IT I T！月INDQDFf叫QTINDQDFF,I ELOAWHAGQ I CRC 

AYLTLDHQLQPLAPCPNSKESMAVF[p. I 
E524Q] QQHCKMAQEYM KVQTEll-\LLL I MAVFQQH CK,/-\ VFQQHCKM,SMAVFQQ叫ζK,QQHCKMA
QRKQE I QEY,MAVFQQHCKM,KESMAVFQQH I HNSC 

SRGQHGPAER f PSEIQFHQVKFG/W[p. I 
R341G] G RKET DPLN EPWE EEWTLLG K I QVKFGAPG R, H QVKFGAPG,QVKFGAPG RK, H QVKFGAPG 
EELSG I R,APGRKETDPL I TGCT 

I RILQGNFLY,FLYQQKSLK,KSLKPNGAI司， KPNGARSVV,YQQ

MAP4 I I p.P657f I LFDYARQMQKLPVAIPAHKLPDRIL[p.P I KSLKPN,SLKPNGARSV,NFLYQQKSLK,KPNGARSVVL,GNF 
的 j c.1970deiC I s I 657fs]QGNFI YQQKSLKPNGARSVVL * I LYQQKSL,YQO.KSLKPNG,LPDRILQGNF I HNSC 

MAP? I c.239 __ 240! I I ATSSKQLPLEPESPSGQVGPRPAPP[p.A I RPl-\PPAGRV,APPAGRVPF,PPAGRVPFL,RPAPPAGRVP,AP I 
。1 I nsC I p.A80fs I 80fs]AGRVPFI * I PAGRVPFL I STAD 

I I I ERLEKEEQDRLEREELKRKAEEERL[p.R4 ' 
MAP7 I I p.R487 I 87C]CLEEEARKQEEERKRQEEEKKKQE 
。2 I c.1459C>T I c I GE I RKAEEERLCL,EERLCLHEA I CRC 
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D3 c.922delC 

MAP9 c.1455G>T 

l\/lAPK 
1 c.964G>A 

13 c.943G>A 

I p.Q308 I P的KVE的KVETPPKASVDAP卅
fs 308fsl R本

QKKAAKREEA!ASFEAWKAMKEKEA(p 

p.K485 . K485Nj NKIAAKKRLEEKN KKKTEEENA 

N ARKG 

N PH KR iEVEQALAH PYLEQYYDPSD[p.E 

p.E322 322K]KPIAEAP FKFD l\/l ELDD LPKEKLKE 
K LI 

El DVDKRLTAAQL\lTHPFFEPFRDP(p.E I p.E315 I 315K﹞ KEETE心PFDDSLEHEKLTVDE
K WKQ 

KASVDAPPR STAD 

Al\/l KE KEAN K, KEAN KIAAK .. KE KEAN KIA,AM KE KEAN Kl, KA 
MKEKE.l\NK,EANKIAL\KKR,KEKEANKIAA I HNSC 

YYDPSDK阱，KPIAEAPFK,QYYDPSDKPl,SDKPIAEAPF,KPIA I CESC,HN 
EAPFKF I SC 

KEETEAQQP~ I BRCA 

TMCEPPYSL,PlSSI LHPL,I LHPLAl阱，GlSATRHWA,SlHLA

LCSC,ALPALPGPL,GLCLEATPK,CSCPSPFPR,KFQGACPGL, 
RGTMCEPPY,HW/-\TCPCW且，EPPYSLH lA,TPKP·r GLS!\PP 

YS LI-I LAL,CPSP FPHP L,SP FP RP LSS, FPRPLSSLL,APLTSS N KV 

,SSLLH PLAL,ALCSCPSPF, LQGAQGVPG,AQGVPG LCl., HH 

WATCPCW,lKFQGACPG,FQGACPGLL,DEGPAPAPL,CEPP 

YSLH L,GTMCEPP! SL,SLLH PLALPA,LLHPLALPAL,GLS <\TR 
HWAT,ALPALPGPLK .. PFPRPLSSLL,KFQGACPGLL,ATRHW 

PPRLPPEARPGRRMFSTSALQGAQG[p. I MCPC,TSALQGAQGV,TPKPTGLSAT,EPPYSU-ILAL,SPFPR 

Q5Ufs]VPGLCLEATPKPTGLSA TRHW I PLSSL,FPRPLSSLLH,RPL~的U.HPL,LPALPGPL肝，APlTSSNK

ATCPCWRGTMCEPPYSLH lALCSCPSP I VM, lALCSCPSPF,LQGAQGVPGL, LEATPKPTGL, WRGTMC 

l\/lAPK I I p.Q511 I FPRPLSSLLHPLALPALPGPLKFQGACPG I EPPY,LSSlLHPLAL,LAl.PAI PGPL;LKFQGACPGL,CEPPYSlH 

~~－－－－－－－－－］＿＿＿~｝－~＿＇？＿豆豆豆立一L空一一＿＿＿＿J土旦旦旦旦~§！：＿~~主E立~－~~！！＇：：：＇.！扭扭巨型一＿＿J __ ~~－－－－－－一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿L~I.主E
MAPK pV100 

4 c.298G>A I\/] 

DNIVKVYEVLGPKGTDLQGELFKFS[p.V 

100M]MAYIVQEYMETDLARLLEQGTL 

.L\EEH 

KAAl KAALLKS LRSRLRDG PSAPLE[ p.AS 

LFKFSMAYl,E LFKFSMAY,SMA YIVO.EY,MAYIVQEYM, FKFS 

MA YIV,GELFKFSMA,FSMA YIVQEY, ELFKFSMAYl,SMAYIV 

QEYM,LQGELFKFSM,GELFKFSl\/lAY,FKFSl\/lfWIVQ I BRCA 

MAPK I I p.ASOl I 叫DPEPRKPVTAQERQREREEKRRRR
7 c.1502仁＞A D QE 

KIRP,TG 

LEDPEPRKPV I CT 

RVVPI LPRI ,LLPRLGVGA,RLGVGATRl,RWHLRVVPl_,RAAP 
PPPQl,AQPPRWHlR,lAAAAQPPR,EAPPPTALA,APPPTAI 

AA,PPRWH LRVV, VPLLPRLGV, LPRLGVGAT, IEAPPPTAL,A 

AQPPRWH L, WH LRVVP泣，DELPPPRAA,ETEST!RPM,QPP

SSSPLKTGEQf PPH EH ICLSDELPP[p.l2 I RWHLRV,ALAAAAQPPR,HLRVVPLLPR,AAQPPRWHLR,R 
17fs]PR/-\APPPPQIEAPPPTALAAAAQP I WHLRVVPLl,ClSDELPPPR,EAPPPTAlAA,APPPTALMA,I 

MAPK I c.651 652i I p.L217f I PRWHI RVVPI LPRLGVGATRI盯ESTTR I EAPPPTALA,LAAAAQPPRW,AAAQPPRW叭，l RVVPI LPRL 

81P1 j nsCC [ s l PMCD' J_)ETES行RPM,DELPPPRAAP,QPPRWHLRVV j CRC 
．呵 呵一一

MAPK c.64日 641i

APK2 rise 

11 

Ma「 c.578G>T 

5 Mar c.508C>T 

l\/lARC 
KS c.451.fdelA 

MARS 
2 c.1442G>A 

MAS1 

c.970A>G 

MAT2 

A c.497A>G 

l\/lAX I c.106A>T 

p.T214f 
s 

p.R193 

L 

p.R170 

c 
p.K152i 
s 

p.R481 

Q 

p.R324 

r: 、2

p.tl66 

G 

p.R36 

w 

I QLFDHSLLY,LLYTVLCGS,QPQLFDHSL,AKE1 HQPQL,KE fl-I 

ENLl YTSKRPNAILKLTDFGFAKET[p .T2 I QPQLF,FDHSU YTV,QI FDHSLLYT,GSRSAGSREV,PQLFDH 

11.ffsj HQPQLFDHSLL行VLCGSRSAGSR I SL凹，LLYTVLC GSR .. YTVLCGSR訊，QPQLFDHSLL,FAK盯HQ

EV* I PQL,AKETHQPQLF,HQPQLFDHSL,FDHSLLYTVL I KIRC 

PICKICFQGAEQGELLNPCRCDGSV[p.R 

193L]LYTHQLCLLKWISERGSWTCELCC I VLYTHQLCL,LYTHQLCLL,GSVLγfl-IQL,VL YTHQLCLL,NPCR 

YR I CDGSVL I LUAD 

GLPTIPVMULGKMIRWEDYVLRlW[p. 

R17日CJC KYSN KLQI LNSIFPG IGCPVPRI I RLWCKYSN K, LWCKYSNKL, YVLRLWCKY,DYVLRLWC K,CK 

PA 

ASSTSSPKAEDGATPSPSNETPKKK[p.K 
152fsJ RSAFPSRSLSS 本

LPKQVADHYDNFRIYKALEAVSSCV﹝PιR 

481 QJ QQTNG FVQRHAPWKLNWESP 
VDAPWL 

iSl Fl.I! NS SAN Pl IYFFVGSLRKK﹝ρR324 

GJGLKESLRVILQRALADKPEVGRNKKA 

YA TDETEECM PLTIVLAH Kl.NAKI.A[p.E 
166G]G LRRNGTLPWLRPDSKTQ\, TVQ 

YMQD 

SDEEQPRFQSAADKRAHHNAlERKR(p. 
R36WJWDHIKDSFHSLRDSVPSLQGEK 

ASRA 
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YSNKLα， RLVV凹的NKL，ζKYSNKLQIL I BRCA 

KKRSAF PSR, RS AF PS RS L . .SAFPS厄瓜TPKKKRSAF,KKKRSA I 
FPSR,RSAFPSRSLS.KRSAFPSRSL,S,\FPSRSLSS I KIRC 

SCVQQTNGF,VQQTNGFVQ,SSCVQQTNGF.QQTNGFVQR 

H I HNSC 

GLKESLRVl,GSLRKKGLK,RKKGLKESL,GLKESLRVIL,VGSLR I PRAD,TH 

KKGLK I CA 

Kl NAKI AGL,KLNAKLAGLR,lAGLRRNGTI ,GLRRNGTI PW, 

HKLNAKLAGL I TGCT 

RWDHIKDSF,KRWDHIKDSF I MM 
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MAX 

MB21 
D2 

MBD6 

c.83A>G 

c.931C>G 

c.2194d 巴！ C

c.2338 233 
l'v1BD5 I 9!nsG 

l\/lBOA 
T2 c.128G>I-\ 

l'v1BOA 

DNDDIEVESDEEQPRFQSAADKRAH[p. 
H28R]RNALERKRRDH IKDSFHSLRDSV I RAI 1 RNALER,SAADKRN I R,AH RNALERK,DKRAI I RNAL, RA 

p.H28R I PSL 

EWRLSFARSEVQLKKCISSSLMQAY[p. 
p.Q311 I Q311EJEACKAlllKLLSRPKA!SPYHLRS 
E I MM 

p.P732f 

p.G780 
fs 

S\ TTATIDPGASSLGKAPSNSGRPP[p.P 

732fs]NSLALCWVPACWV1TLH* 

LPSLLQPPGPL凶GQLGLQLLPGGG[p.G

780fs}SSSTPLHGF* 

AVQLPIDQVNFVVCQLFAU.A.L\IWF[p. 
R43Q]QTYLHSSKTSSFI RHVVATLLGL YL 

p.R43Q I A 

HWFLKMRAYDYMCMGFVLLSLADTL[ 

HRNALEHK,QSt'\1-\DKRAHR 

SLM QA YEAC .. MQA YE.l\CKA .. LMQAYEAC K,QA YEACKAI .. YE 
ACKAlll,LMQAYEACKA .. MQAYE.l\CKAl,SLMQAYEACI已EA
CKAlllKL,QAYEACK/-\11 

SLALCWVPA,SGRPPNSLA .. VPACWVTCL,PPNSLALCW..SLA 
LCWVPAC,ALCWVPACWV,SGRPPNSLAL,NSLALCWVPA, 

WVPACiNVTCL,RPPNSLALC叭／， LALCWVPl-\CW

SSSTP LRG F, LLPGGGSSST, LQLLPGGGSS,GSSST PLl~G F 

LAAIWFQTY,LLL\AIWFQT;AIWFQTYLH,AAIWFQTYL,FQT 
YLHSSK,LLAAIWFQTY,Alu\AIWFQT,WFQTYLHSSK,u\AI 
WFO.TYL,FQTYLHSSKT 

LSLADTLWY,SLADTLWYW,TLWYWASIY,LWYWASIYF,W 
YWASIYFC,DTLWYWASl,LLSLADTLW .. LLSLADTLWY,SLAD 

p.R424 I p.R424W]WYWASIYFCIHFLALAALGL I TLWYWA,LSLAD fLWYW, fLWYWASI悴，WY\＼爪SIYFCI’。I

UCEC 

HNSC,LU 
SC 

ST/-\D 

STAD 

CRC,UCE 
c 

T7 c.1270C>T w I GIALGG I LWYWASIY川I SLADTLW,ADTI WYWASI I HNSC 

MCSR c.32.SG>A 

l'v1CF2 
12 c.2T77G>A 

MCHR 
c.9!7C>T 

l'v1COL 

p.1\109 
T 

p.R925 

0. 

p.S305 
F 

LVSMSSAWETITIYLLNNKHLVIAD[p.A 
109T]TFVRHIDNVFDSMICl5V汽／／－＼SMC

SLL 

KTMKLl'v1 fLSIRO.LGRGSI IRKFEIAS[p.R 
925Q}QNGLEKYILQAASKEIRDCWFSEI 
SK 

QFFLAFALPFVVI f AA YVRI LQRMT[ p.S3 
06Fj FSVAPASQRSIRLRTKR\J TRT AIAIC 

VYTQSDVYDQLIFAVNQYLQlYNVS[p. 
V1411] IGN HA YENKGTKO.SAMAICQHF 

H LVIADTFV, LVIADTFVR,KH LVIADTF .. TFVRH IDNV, VIADT 
FVRH 1,TFVRI I IDNVF, H LVIADTFVR,DT FVRH IDNV, NKH LVI 
ADTF 

ASQNGLEKY,!ASQNGLEK,FEl/-\SQNGL,SQNGLEKYl,IASQ 
NG LEKY, RKFE IASO.N G,50.N G LE KYI L 

! LQRMTFSV, RMTFSVAPA, R! LQRMT悶，LQRMTFSVA,MT
FSVAPAS,VRILO.R扎呵汗，RI LQRl'v1T FSV, ILQRMTFSVA,TFSV 
APASQR,YVRILQRMTF,LQRMTFSVAP,QRl'v1TFSVAPA,R 
MTFSVAPA5 

YLQI YNVSl,NVSIGNHAY,I QLYNVSIG,SIGNHAYENK,QYl 

UCEC 

CRC 

I.USC 
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SELLQSVPSMFNFRAPPNALPENLL﹝口，R

MECO I I p.R915 I 91SQ]QKGKERYfCRYCGKIFPRSANLT 

·－－坐一＿＿＿＿＿J __ ~：？.7-＝＝豆三主＿J_SL________ J_ ~－~－－一＝＝＝＝一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿J __ ~~：旦~§笠旦旦在~：~~~~~－~g~－－－－一一一一一一一一一一一一一一＿＿＿＿J_E~！：：~－－－－－－－－ 
TGEQPYRCKYCDRSFSISSNLQRHV[p.R 

MECO I I p.R969 I 969CJCMIHNKEKPFKCHLCDRCFGQQT I NI QRHVCNl,RHVCNIHNK,LQRHVCMIH,HVCNIHNKEK;C 

也一一一一＿＿ I __ 

MED1 
HRPLKRPRLGPPDVYPQDPKQKEDE［口．

L36RjRTAI NVKQGFMNQPAVSGDEHG 

__ L_ _______ J.~：｝＿27-I：笠＿＿＿＿J __ ［＇.土~~~－－--L－－~－且也一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿旦旦－~－！＿：＇.~~：＇.！：：~：－~豆豆~~－~且在~:c~I主1旦旦旦豆豆~＇.~~！？－~－~！：在＇~~~~－－－-L~~＇~－－－－
LGPPDVYPQDPKQKEDELTALNVKO.[p. 

MED! I I I G44SJSFNNQPAVSGDEHGSAKNVSFN I KQSFNNO.PA,TALNVKQSF,QSFNNQPAV,KQSFNNQPAV, 

－－~一一一一＿＿L~：主豆豆三~l::\.____ __I一.E:
IRSSC﹝)RHLlAASQI、JRIVDGAVFAV﹝口eL 

MED1 I I p L122 I 1224FJFKAVFVLGDAEI KGSGFTVTGG I AVFAVFKAV,FAVFKAVFV,.L\VFKAVFVL,VFAVFKAVF,VDG 

一三一一一＿＿_L~~~~Z2~？.工＿＿＿＿L主~－－－－－－－－－－＿］＿＿工g＿~－－－－－－－－－－－一－－－－－－－－－－－－一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿L:~Y.'f主.Y.L~~Y£：~~~£.Y..~1主巴巴~Y.:~~0.Y.:~2立Q＿§主：Y.'.~＇.＇.：.Y..~－－－－－－－－－－－-1－－~豆豆~－－－－－－－
LCTDKELILDPVLSNl'v1QAQKLLQLl[p‘C 

MED! I I p.C129 11叫﹞yyp叫E盯閃閃閃RQHIKRI QI IYYPHGl,LIYYPHGIK,.L\QKLI QLIY,0.KU QLIYY,QAQKLL 
2L c.3875G>A 2Y LQN QUY. LQLIYYPH G i, QLIYYPH Gi K,AQKLLQLIYY I TG口

QDPMRPRQPO.VRQQQRLLQMO.QPQ 

MED1 I I pP207 I Q[p.P2盯15﹞SQPQQPPQPQ郎郎的 LQ.MQQPQO.S, MQQPO.QSQP, I. QMQQPQQSQ, MQQPQ 
2L c.6211C>T 15 QTLGLQAl\/lQ QSQPQ I KIRC 

LGLQAMQPQQPI FPRQGLQQTQQQQ 

MED! I c.6331_633 I p.Q211 I [p.Q2115del]TAAlVRQLQ心NQP QQTQQO.QT A, TQQQQTAAL, TO.QQQT AALV, LQ.QTQQQ 
2L 3delCAG 5del QQGVTPYGHPS QTA,QQTQQQQTM I PRAD 

WRSTAFRQKLVSQIEDAMRKAGVAH[p 
.535仰

5 c.104G>T VA RKAGVAI llK,AGVAHIKSSK I THCA 

TAGPAVHLKAMQlS＼／＼汀SLALVGIDS[p.

l\/lEDl I I p.H449 I H449QJQGKLSVLRLSPSl'v1G則叫
6 c.1347仁＞G Q LRHL I DSQGKLSVLR,IDSQGK岱VL,SQG KLSVLRL I KIRP 
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EPHESRTNSDIVE.'\LNKKEHRGCDS[p.P 

99SlSDPDTSYVLTPHTEEKYKKINEEFD 
A c.295ζ＞T N I SSDPDTSYV,DSSDPDT針，DSSDPD fSYV,CDSSDPDTSY I KIHP 

DTSYVLTPHTEEKYKKINEEFDNMM[p. 

I p.R的 i R肌肉NllK叭叭NFSMS肝VP NMl\/lQNI IKl.'\,MMQNI IKIAP,MQNHl<!APG,MQNHKIAP 
A c.380G>A Q VTSPN GL,MMQNHKll-\PG,EEFDNl\/lMQNH I rnζT 

CPRCQDSHERKSPGSLSPQPLPQCK[p. 
p.H的 i R377HJI峭的QLLF KHI ILKQVQL,HHLKQVQLL.HHLKQVQLLF,QPLPQCKHI IL, 

l\/lEFV I c.1130G>A I H LSQ CKH H LKOVO.L,KH H LKQVQLL I BHCA 

NPYATIKDPPVLIPKSSECGYVEMK[p.51 

M叫 i I p.5105 I 053L]LPARHDSPYl-\EI N NSTSAN RN叫 YVEMKLPAR,LPAHI司DSPY,KLPARHDSPY,YVEMKLPARR,L

10 c.3158C> T 3L VE PARRDSPYA,SECGYVEMKL I uζEC 
RTCIDVDDCADSPCCQQVCTNNPGG[p 

l\/lEGF p.Y393 .Y393C}CECGCYAGYRLSADGCGCEDV 
6 c.1178A>G c DECAS CECGCY/-\GY,NPGGCECGζY I lHCA 

MEGF c.1746 174 p.A582 DTFGKNCSFSCSCQNGGTCDSVTGA[p. 
6 7!nsC fs A582fs]LPLPPGCQWN* I LPLPPGCQV句，CDSVT GA肌 I KIRC 

VVIGPSSLIVHFNEVIGRGHFGCVY[p.H 

l\/lEl 
p.H109 I 1094Y]YGTLLDNDGKKI HC.'\ VKSLN RIT 

I c.3280C>T I 4Y DIG j 刷I FGCVYY, I IFGCVYYGTL I KIHP 

LAHDMYDKEYYSVHNKTGAKLPVKW[p 
p.M12 .M1250 T]TALESLQTO.KFT fKSDVWSF KLPVKWT AL, VKWTALESL,Ti\LESLQTQK,t'\KLPVKWT AL, L 

MET c.3749T>C 50T GVLLWE PVKWTALES KIRP 

VWPNRIHTTAEKYREYEAREQTDQT[p. 
Q53E]El-IQELHRSQDRDFETMAKLHIP 

L15 c.157ζ＞G VMVD I REQTDQTEA I BRCA 

EllYDFCMCNPPFFANQLE.'\KGVNS[p.R 

116 c.599G>A 
I p.R200 I 叫QNP晰的NTGGITEIMAEG

0. GEi I SQNPRR叭SQNPRRP附 I CRC 

EETFTDLLQTLEHLCSNHSVILLAC[p.Rl 

L2.lA c.S21G>A 
I ~／174 74Q]QIRYER川山間FTVRKV I ！叫帆叫RY凹，心問i心

HYD RYER I CRC 

DFKQQKLEQEAQKNWDLFYKRNSTN[p 

16 c.168C>A 
叫L川wrmEFE山間。 I FYK…L KRNSTNLFK,YK附SfN叫
QKL NSrNU引＜RNSTNLFK,LFKDRHWl rR I CRC 

LYVNMTSGPGGPAA/-\AGGRKENIJQW 

L9 c.170A>T 
[p.Y57F﹞ FVCNREK叫做VFVQSYLD I QW刊rn叫HOWFVCNR,GRKENHO.WF,KEN川FV

QGTQ 亡，HQWFVCNREK,ENHQWFVCNR I cu 

IWl PFEPVNPLSGFGSDPSGNMKTQ[p. 
p.R534 R534S ]SRGSQPSTP RLSPTF PES I EH PLA 

C c.1600C>A s RR I TQSRGSQPS,KTQSRGSO.PS,TQSRGSQPST I mer 
c.537 545d p.179_ !PGGSLGSVLLPAARFDl-\REAl-IAAA[p.1 

MEX3 I el心GC 182.AA 79 182AAAA>A]GVLYGGDDAO.GMM 
C GGC AA>A AAl\1LSHAYGPGGCGAAAAAI N I EAAAAAGVI ,REAAAAA帥，EAAAAAGVI Y,REAAAAAGVL I ACC 

c.19 201-\G MS叫p.S7F] FDTSLG川AFPSP I TSFDTSLGR,KGTSF 
MFF I >Tl p.S7F TAAEMAEISRI TSFDTSL I TGCT 

·1 lPQNEEIR/WGRLKHERSMSENl-\V[p. 

MFF I c.484C>T 
p.R162 I R162CjCQNGQ州州HRSDSAPR

I c NKISR j 酬SENAVC,SENAVCQNG,NAVCO.NGQLV I CRC 

GASRLASHEYLKAFKVAYSLNGHEF[p.D 

I p.D170 I 170N﹞ NFIHDVNKKHKEFVGNWN附 SLNGHEFNF,HEFNFlllDV,SLNGHEFN刊，YSLNGHEFNF,EF

8 c.508G>A N VHVNL NFIHDVNK,HErnFIHDVN I UCEC 

FEAWYIHEHVERHDFPAEWIPATFA[p WIPA TFAO.A,t'\QAAF叭INHV’，QAAFWNHVL,IPATFAQA!\

I p.R280 I R280叫做州州州叫做EA ATFAO.AAFW,FAQAAF叭INHV,AOAAFWNHVL,WIPATFA

5 c.839G>A Q ASW!GL QAA,0.位AFWNHVLA,IPATFAOAAF,AEWIPATFAQ I CRC 

WSDKLO.KEAEAFl-\YYRRl HTANERR[p. 
p.R243 R243SQ]QRGEMRDLFEKLKITLGLLHSS HTANERRO.R,NERRQRGEM,RO.RGEMRDL,RO.RGEMRDL 

MGA I c.7304G>A I 50. KVSK F I ov 
STSLKTYQHFTLEKAYLREDFFWAF[p. r FFWAFPPAA,AFPPAAGDF,DFFWAFPPA,FPPA/-\GDFl,AFP 

MGAT p.T444 444P]PPAAG DF I RF RF FQPLRLERF FFRS PAAGDFl,WAFPPAAGDF,PPAAGDFI阱，REDFFWAF仰，ED

4日 c.1330A＞仁 p G FFWAFPPA GBl\/l 
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MGAT 

4C 

MGST 

2 

c.1034C>T 

c.304delA 

LAQKMVIRFKPSLFQHMGYYSSYKG[p.T 

p.T345 I 345M]MENKLKDDDFEEESFDIPDNPP 

M I ASLY 

戶的2f I FATCLGLVYIY倒-ILYFWGYSEMK[p.K
102fsjMGSPVSD* 

SSYKGMEMK,SYKGMENKl.,GY勻，SSYKGM,YSSYKGMEMK,S 

YKGMENKLK,MGYYSSYKGM . .SSYKGMENKL,MEMKLKDD 

DF 

E.l\AKNGSPV,SEMKMGSPV 

GQWTQMLP!.,GLKTLIHFK,QMLPI KNYR,GFGQV＼；吋QML,R

GLKTLIH F,QWTQM LPLK .. PLKNYRGLK,TQMLPLKNY,LPLK 

MYRGL,HLGWVKSGF,WVKSGFGQW,SGFGQVI斤QM,KMY

RGLKfL，叭ITQMLPLKNY, M LPLKN YRG L,GQ,WTQM LPLK, R 

SIALLGL VGTTVCSAFQHLGWVKSG[p. I GlKTLIHFK,TQMlPLKNYR,GWVKSGFGQW,QHLGWVKS 

MGST I c.429 430i I p.G143 I Gl43fs﹞ FGQ山TQMl.PLKMYRGIKTllH I GF,KSGFGQ叭汀QM,SGFGQ泌TQMl.,FGQWTQMI Pl.,l.KM 

PHAD 

STAD 

之一＿＿＿＿＿J __ '.2立一一一一＿＿＿＿＿J __ ！~一＿＿＿＿＿＿＿＿＿＿＿］一些？－一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿L＇.：~~－t主工~，~！：＇.~~－c.?..~－笠~－~·豆豆~－~－~~Lf:'.~一一一一一一一＿＿＿＿＿＿＿＿＿J __ ~！~－~ 

__ ！~＂.~~主一i一－~：？..~~立－守

VSAVAALI F,AVAAl I Fl.L,l I l.LFSMSV,LLLFSMS、八人 llFSMS

VVV,HVSAVAALl.,SMSVVVRRK,FSMSVVVRR,ALLFLLLl.F, 

LFLl.LLFSM,VVRRKHQLQ,LFSMSVVVR,SAVAALl.FL .. VVVR 

RKHQL.FHVSAVML,V/V\LLFLLL .. HQLQRVQSS,SAVMLLF 

LL,AV 1-\ALLFLLL, LLFLLLLFSM, F LLLLFSMSV, LLLLFSMSVV, l 

HPVPSGKVLVLQSHWQ!FHVSAVAA[p I LLFSMSVVV,LLFSMSVVVR,FSMSVVVRRK,AALLFLLLLF,V 

p.G318 I .G318fs]l LFLLI l.FSMSVVVRRKHQI QR I VRRKHQLQR,HVSAVAALLF,I FSMS叭JVRR,SVVVRRKHQL

ESEGGDVAPNLPDMTLDKEQIAKDl[ p. 
p.l.131 I u3u]FSGEEEEETQSSADDlTPSVTSH 

MIER2 I c.391C>T I F I EAS I KEQIAKDl.F 

REPAGDGKSIRTFKESPKQILDPAA[p.R 

p.R108 I 10815]SVTGMKKWPRTPKEEAQSLEDl I AASVTGMKK,DPAASVTGM,SVTGMKKWPR,AASVTGMK 

TGCT 

啞巴§7-_L~：~~~J，~：三在一J一｝＿~一－－－－－－－－－L~9－~~一一一一一一一一一一一一＿＿＿＿＿＿＿J5捏一一一一一一一一一一一一一一一一一一一一一－－－－－－--1－－~－~旦旦一－
c.4991_ 499 I p.T166 I VGVKEELl.AVGKLTQfSGETTHTHT[p.T 

MKl67 I 2insCA I 4fs I 1664fs]KSQQEMVRA' I HTKSQQEMV,HTHTKSQQEM,HTKSQQEMVR I STAD 

I c.4992 499 I p.T166 I VGVKEELL!WGKLTQTSGUTHTHT{p T I HTQSQQUv1V,THTO.SQQEM,HTHTQSQQEM,HTQSQQE I 

MK167 I 3insCA I 4fs I 1664fs]QSQQEMVRA* I MVR I UCEC 

I AQPLEDLAGLKELFQTPIζfDKPTT﹝p H 

p.H221 I 2.213D]DEKTTKIACRSPQPDPVGTP flF 

MKl67 I c.6637C>G I 30 I KPQ I C fDKPTTDEK I CLl. 

I PLGPVGWHV,QYAASPLPl,GWHVRTAPH,LGSSGTPQY,YA 

HHNYQAILPAPPKSAGEALGSSGTP[p.P I ASPlPIA,IAAPARAPL,TPQYAASPl.,SPLPIAAPA,LPIAAPAR 

p.P307f I 307fs]QYAASPLPIAAPARAPLGPVGW I A,Al.GSSG f PQY,YAASPLPIAA,APARAPLGPV,PQYAASPLP 

一吵－巨~＿｝＿一J__ ~：？..~旦立－守~－~－－－－一i一－？－＝＝＝一一一j一＝－
CMLFHSKNRCl.YVFGGQRSKTYLND[p. 

MKLN I I p.F485 I 月85l﹞ lFSYDVDSDHVDllSDGTKKDSG I YLNDLFSYD,TYLMDLFSY,RSKTYl.MDl.,KTYl.MDl.FS,SKTYlN 

__ } ＿＿一＿＿＿＿＿＿＿＿ I ＿＿已：~~＇？＿＇？E三主一＿l __ ~， ___________ J一些L一一一一一一一一一一一一＿＿＿＿＿＿J __ ＇.？＿~£，：叮~＇.－~叩＇.~£~~，~~，~~~E?_Y..~.Y：＿啞巴旦旦旦立一一一一一＿＿＿＿＿＿＿＿］一－－~
PEGWGDEPPGPGGGSFSAYWHQLVE[ I YWHQLVEHV,HVR扎1GEGNM,HQLVEHVRM,AY叭IHQlVE

MKRN I I pP448 I p.P448H]HVRMGEGNMLYKSIKKELVV I HV,HVRMGEGNML,YWH印 VEHVR,SAYWHQI VEH,WH 

3 I c.1343C>A I H I LRLASI I QLVEHVRM I LUAD 

YYASRGVCf﹔RGESCM、n. GDICDMC[p‘ 

MKRN I I p.G270 I G270VJVLQTI HPMDAAQREEHMRAC I 

一L＿＿＿＿＿＿一L~
c.1939一194 I p.P647f I ASRLSPPPE ﹝）SPrv1SPPPEESPI\,呵SPP﹝p.p 

·－－旦旦L_J__ 2'.'.2？..~－－－－一＿＿＿＿＿_L~.一＝一一一＿＿＿＿LE.i：~~！~l立一一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿］＿＿＿~－~立巴巴虫－叮－－一一一一一一一一一一一一一一一一＿＿＿＿＿＿＿＿_l __ ~！：呂立＿＿＿＿＿＿＿, 
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Ei-\SRLSPPPE DSP MSPP PEE SP MSP( p. P 

647fsjHLR、fRAYPPCLWCIJACLHRLRN

LPCPH RLRS LPRPLH LRLHASP H H LRTP P 

HPHHLRTHI LPHHRRTRSCPCRWRSHP 
CCHYLRSRNSAPGPRGRTCHPGLRSRT 

CPPGLRSHTYLRRLRSHTCPPSLRSHA Y 

ALCLRSHTCPPRLRDH I CP LSLRN CTCP P 
RLRS RTC LLCLRSHACPPN LRN HTCPPSL 

PCT/US2016/033452 

RLHASPHH L;SLRSHAYAL,RLRDHICPL,SI GN H LCPL,RLRSR 

TCLL, G LRN RIC PL . .SLRS H PCPL,H LRSCPCS L, H LGSH PCRL, H 

LIHH LLPH,GLRSHTYLR,RTH LLPI IH R,SQANALH LR,RYRI-\ Y 

PPCL, H LRYRA YPP, RLRNLPCPH, RLRSLPRPL,RSLPRPlH L,H 
LRLHASP H, H LRTPPH PH, RTPPH PHH L, RTRSCPCRW, RWR 

SHPCCH,RSHPCCHYL;HYI RSRNSA .. RSRNSAPGP,RGRTCH 

PG L, RSRTC PPG L, RSHTYLRRL, HTYLRRLRS, RLRSHTCPP .. RS 
HTCPPSL, RSHA YALC L .. RS HTC PPRL, RSRTC LLCL, RSHACPP 

NL, RN HTCPPSL, RSHACPPG L, RN RI CPLSL, RSH PCP LG L, RS 

OANALH I, RSCPCSLPL,SP「v1SPH LRY,SLPLGNH PY.ESP「v1SP

HI R,PMSPHlRYR,NlPCPHRLR,SLPRPLHI R,l I PHHRRTR,S 

HAYALCLR,DHICPLSLR ..「vlSPH LRYRA,SPH LRYRA Y,LPRPL 

H LRL, RP LI 1 LRU IA,SPH H LRTPP .. H PH I I LRTH L, LP I I H RRTRS 
,APG PRG RTC, CPLG LKSPL, LP LG NH PYL, CPRSCRCP H,CPH L 

GSH PC, YLRS RNS/-\P, N LRN HTCP P, WRSH PCCI刊，RDHICPL

SL,LESQPCLSI ,EESPMSPHl,PPSl RSHAY,CPPRI RDHl,CPP 
G LRN Ri, ESP MS PH LRY,CS LP LG NH PY,S LP LG NH PYL,SLP RP 

LH LR L,G LKSP LRSQA, YLPCLESQPC, R LR N LPCPH R, R LRS LP 

RPLI 1, RLHASPH HLR,GLRSHTYLRR,RSHAY ALCLR,CLRSI IT 

CPPR,SLRNGCPPR, RSRl CLLCL且， RSH PCPLGLK,RSLPRPL 
HLR,Rl HLLPHHR且，RSHPCCHYL且，R fCHPGLRSR,I芯i一ITCPP

SLR, RSHTCPPRLR,CTCPPRI RSR, RSHACPPNLR, RSHACPP 

G LR, RSQL\NALH LR, RYRA YPPCLW, LWCHACLH RL, H LRYR 
A YPPC; RN L PCPH RL R, H LR LHASPH H .. H LRTP PH PHH, RTP P 

HPI IHLR,HLRTHLLPHH川LLPHHRRTR,RTRSCPCRWR .. RSC 

PCRWRSH,RWRSHPCCHY,RSRNSAPGPR,RGIHCHPGLR, 
GLRSR f CPPG,RSRl CPPGLR,RSHlYLRRLR,I一llYLRRLRSH,R

LRSHTCPPS,SLRSHAYAI 亡，RlRDHICPI S,RI RSRTCll 亡， RN

HTCPPSLR,SLRSHACPPG, G LRN RI CP LS, RN RICPLS LR,SLRS 
H PCPLG;KSPLRSQANA,MSPH LRYRA Y,SPMSPH LRYR;CL 

WCHACLHR,CPHRLRSLPR .. HPCCI IYLRSR .. HACPPGLRNR,L 
PζPH RLRSL, RPLH LRLHAS,SPH H LRl PPH, HPH H LRTH LL,L 

PHH RRTRSC,PPRl RSRTCL,SPLRS0,,ANAL,CPRSCRCPH L, Y 

LRSRNSAPG, YLRRLRSHTC, HAYAI CLRSH, LRYRAYPPCL, R 

AYPPCLW凹，H RLRSL P RPL, LRS LPRP LH L, LH LR LHAS PH, LR 

LI IASPHH L, LRTPPH Pf I H L,f I H LRTH LLPH, WRSI IPCCHYL,C 
HYLRSRNSA,LRSI ITYLRRL, LRSHTCPPSL, LRSHAYALCL, LRS 

RSHACPPGLRNRICPLSLRSHPCPLGLKS I HTζPPRL, LRNGCPPRL,LRSHAζPPN L, LRN HTCPPSL,LRSH 

PLRSQANALH LRSCPCSLPLGNH PYLPC I AC PPG L,LRN RICPLSl, LSLRSH PCPL,LRSQANALH L,SQANA 
p.P647f I LESQPCLSLGNHLCPLCPRSCRCPHLGS I LHLRS,LHLRSCPCSL,LRSCPCSLPL,LSLGNHLCPL,CPPGLRS 

·－－旦旦L. .L~：｝＿~~豆豆豆i＿~＿J__ ~－－－－一＿＿＿＿＿＿］＿＿］.：＇.£~豆豆·－~－－－－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿__]_ _ ＿！：＇.立l.：！：：？.~L啞巴拉－－－－一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿_L~！：在P
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RLHASPHH L;SLRSHAYAL,RLRDHICPL,SI GN H LCPL,RLRSR 

TCLL, G LRN RIC PL.SLRS H PCPL,H LRSCPCS L, H LGSH PCRL, H 

LIHHLLPH,GLRSHTYLR,RTHLLPHHR,SQANALHLR,RLRNL 

PCPH, RL RS LP RPL, RS LPRPLH L, H LRLHAS PH, H LRT PP H PH, 
RTPPHPHHL,RTRSCPCRW,RWRSHPCCH,RSHPCCHYL,HY 

LRSRNSA,RSRNSAPGP,RGRTCHPGL,RSRTCPPGL,RSHTYL 

RRL, HTYLRRLRS .. RLRS HTC PP, RSHTCPPSL, RSHA Y ALC L, RS 
HTCPPRL .. RSRTCLLCL,RSHACPPNL,RNHTCPPSL,RSHACP 

PG L, RN RICPLSL, RSH PCP LG L, HSQANALH L, RSC PCS LP L,SL 
PLGN H PY, NLPCPH RLR,SI PRPLH LR,LLPH H RRTR,SHAY AL 

CLR,DH ICPLSLR,E VSRLSPCL, LPRPLH I RL,RPLH LRLHA,SPH 

H LRTPP; H PHH L RTH L, LPH H RRTRS,APG PRG RTC,CP LG LKS 

PL, LPLG NH PY L,C PRSCRCP H,C PH LGSH PC, YLRS RNSAP, NL 
RN HTC PP’的RLSPCLW,WRSHPCCHY,RDHICPLSL,LESQP

CLSL,PPSLHSH/-\ Y ,CPPRLRDf竹，CPPGLRN i刻，CSLPLGNHPY,

R LSPCLWCHA,SLPLG NH PYL,SLPRP LH LRL, G LKSPL RSQA, Y 

LPCLES QPC, R LRN LPCPH R, R LRS LPRPLH’RLHASPHHLR,GL 
RSHTYLRR, RSH A Y ALCLR,CLRSHTCPP R ,SLR NCTCPP R, RSR 

TCLLCLR,RSH PCPLGU已RSLPRPLH LR,RTH LLPHH RR, RS HP 

CCHYLR, HTCH PG LRSR, RSHTCPPS LI司， RSHTCPPRLR，ζfCP

PHLHSR，的HACPPNLR,的H/-\CPPGLI司， RSQANALHLR,LWC

HACLHRL,RN! PCPHRI R,HLRLHASPHH,HLRTPPHPHH,RT 

PPH PHH LR,H LRTH Ll.PHH,H LLPH H RRTR,RTRSCPCRWR;R 
SCPCRWRSH, RWRSH PCCHY，的RNSAPGPR;RGRTCHPGL

R,GLRSRTCPPG,RSRTCPPGLR,RSHTYLRRLR,HTYLRRLRSH 

,RLRSH fCPP旦，SLRSHA YALC, HLHDH I CPLS, RLRSRTζLLC,H 
NHTCPPSLR,SLRSHAζPPG,GLRNRICPl五， RNRICPLSLI司，SL

EDSPMSPPPEESPMSPPPEVSRLSP[p.L I RSHPCPLG,KSPLRSQANA,CLWCHACLHR,CPHRI RSL 內，H

656fsj CLWCHACLH RLRN LPCPH RLRSL I PCCHYLRSR,HACPPG LRNR; LPCPH RLRSL .. RPLH LRLHAS,S 
PRPLH LRLHASPH H LRTPPH PHH LRTH L I PHH LRTPPH .. H PHH LRTH LL, LPH H RRTRSC;PPRLRSRTCL,S 

LPH H RRTRSCPCRWRSHPCCHYLRSRN I PLRSQANAL.CPRSCRC PH L, YLRSRNSAPG, YLRRLRSHTC .. H 

SAPGPRGHTCH PGLRSR f CPPGLRSHTY I AY ALCLRSH, H RLRSLPRPL,LRSLPHPLHL,LH LRLHASPH,LRL 
LRRLRSHTCPPSLRSHAYAI Cl RSHTCPP I HASPHHL,LRTPPHPHHL HHLRTHLI PH WRSHPCCHYL CH ' ., ., 
RLRDHICPLSLRNCTCPPRLRSRTCLLCL I YLRSRNSA,LRSHTYLRRL,LRSHTCPPSL,I RSHAYALCL,1 RSH 

RS HACPP N LRN HTC PPS LRSHACPPG LR I TCP PR L, LRN CTCPP RL; LRSHACPP NL; LRN HTCPPSL, LRSHA 

N RICPLSLRSH PCPLGLKSPLRSQANALH I CPPGL, LRNRI CPLSL, LSLRSH PCPL,LRSQANALH L.SQANAL 
p.L656f I LRSCPCSLPLGNHPYLPCLESQPCLSLGN I HLRS,LHLRSCPCSL,LRSCPCSLPL，岱LGNHLCPL,CPPGLRSH

MLL2 I c.1966d巴IC I 5 I HLCPLCPRSCRCPHLGSHPCH凹︱門，CPPSLRSHAY I STl-\D 

RLWH LLLQV,ALAPTL TH M, LQ\i TQTSFA, \i TQTS FALA,QVT 
QTSFAL,QTSF ALAPT, LPRL \111 H LLL, LLQVTQTS F .. G LRPQE P 

PL,TQTSFALAP,TSFAU\PTL,FALl-\PTLTH,RLWHLLLQVT,A 

API TPRASQVEPQSPGLGLRPQEPP[p.P I LAPTLTHML,LLQVTQTSFA,LQVTQrSFAL,I LLQVTQTSF,Q 

p.P23.S I 2354fs]LPRLWHLU.Q\iTQTSFALAPTL I \iTQTSFA!A,QTSFALAPTL,RPQEPPLPRL,FAI APTL THM,T 

也~，！ 一－L 2豆豆~－~~：旦J_
IDQAPERιKEDANCAVCDSPGDI LD[p. 

p.Q3.56 I Q356K﹞ KFFCTTCGQHYHGMCI一DiAVT

·－－坐！三已＿J__ ~：｝＿2§§~：三在一--1－－~－－一＿＿＿＿＿＿＿J＿：：＿~一旦旦一一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿］一－－~一－
GMCLDIAVTPLKRAGWQC;i:>EC‘ KVC[1[p 

p.N393 I .N393K]KCKQSGEDSKMLVCDTCDKGY 

·－－也－~~L_j一－－~｝＿
FL R[ Kl CFA,AIKAQC扎ffL,AQCMFLRTK，恥1 FLRTKLCF,RTKL 

CFAPC,CFAPCTNQR,AIKAQCMFI R,KAQCMFI RTK;CTNQ 

c.13488del I p.F449 I TSGCHRFRCTNIYHFTCAI心MF[p.F REFl\ilSK,Cl\ilFLRTKLCF,RTKLCFAPCT,FLRTKLCFAP,AQCM 
MLL3 I T 6fs 4496fsjLRTKLCFAPCTNQREFl\ilSKN* FLRTKL,FAPCTNQREF 

YPHQLYTSSSHHSHSYIGLPYADHN[p.Y 

66C]CGARPPPTPPASPPPSVLISKNEVG 

MLL5 I c.197A>G I LPYADHNCGA 

NWKFWVFSILIRPLHSFNGMVSTA[p.S 

I STAD 

I lGCl 

MLXIP I I p.5790 I 790R]RVHTLR叮山間已LPALR I SH\RVf叫
c.2368A>C R PTV STARVHTL,VSTAHVHTLH,RVHTLRQTSL,SFNGMVSTAR I KIRC 
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RIQAEYVSALKLLRKRSQVWKPKVi[p.R 

l\/lMA p.R326 326CJCISARSGEGISEl\/lWDKl\/lKDFQD 

A c.976ζ＞T c Ll\/lli\ I CISAHSGEGI 

Ml\/lP ENYYDLKKDVKQFVRRKDSGPVVKK[p.I 
3 c.19日de IA p.!64fs 64fsJSEKCRSSLDWR* I KSEKCRSSL,KCRSSLDWR .. KKSEKCRSSL,SEKCRSSLDW I STAD 

QALQLQVLNSRFKALEAKSIHLSIN[p.F9 

l\/lMR I I p.F917 I 叫FSLNKTLHEVLTMCI INASTSVSEL H LSI N LFS L, N LFSLN KTL,SI N LFSLN K,S I I I LS IN LF, KSI 1-1 LS IN L, 
Nl c.2751仁＞A L N LSI NLFSLN K .. KSll I LSI N LF,,l\KSIH LSI NL, If ILSIN LFSL I UCEC 

RSI PGSLANVVKSQKQVKSLPKKIN[p.A 

Ml\/lR I I p肌 i 1013Sj SLKKPTVNL TTVLIG盯QRNTDN SLP KKI NS L,SLKKPTVN L, KS LPKKI NS, LPKKI NS LK,S LPKKI NS 

N1 c.3037G>T 35 llY LK, KSLPKKINSL, KINSLKKPTV I LUl-\D 

Al.TRLPTPVLLPYKPQVIRALAKPL[p.Dl 

l\/lMSl I I p.0100 I 005N﹞ NDKKRLVRKEAV叩EWFLLG
9 c.3013G>A SN SPGS j A凶KPLND仙KPLN DKK,RALl-\KPLN肘，i\U-\KPLNDKK I TGCT 

.l\PPYMNVAKRPRFDFPGSAGVDRCA[p 
p.5472 .S472L]LWNGSMHNGALDNHLSPSAY 

l'v1N1 c.1415C> T L PGLPGE RCALWNGSM BLCA 

NQHVFQKLSESRETKVNFGMYLMHA[ 
l\/lOC p.5849 P叫心
OS c.2545T>C p WEG S,MYLMHAPLDL,APLDLSSPCF,LMHAPLDLSS I KIRC 

MOCS 

2 c.65delC p.P22fs MSSLEISSSCFSLETKLPLSP[p.P22fs]H * I LETKLPLSPH I s·rAD 

HQVI DYMEV,GI FPHLAGQ,DYMEVHEGI ,KPRQGGPAH, 

GPAHPGIJQV,RQGGPAHPG .. Yl\/lEVHEGLF,HPGHQVLDY, 
TRFWLL 1 VL Y MWWYLDRDKPRO,GG[ E VH EG LF PH, H EG LFP H LA, DYM EVH EG LF, EVI I EG LF Pl 此，G

l\/lOG I c凹 198! I p.o.叫 I p.Q66fs1 PAHPGHQVL,RO,GGPAHPGI 1,/-\l IPGHO,VLDY,HQVLDYM 

AT2 nsG s H LAGO.DC* EVH,I DYMEVHEGL，如•1EVHEGLFPH,HPGHQVI DYM I lUAD 

KRLSfLKFIGQYGNGLKSGSMRIGK[p.。 SM RIG KYFI, RIG KYFI LF, KYFI LFT KK,SGSM RIG K ）’， l'v1RIGKY~ 

l'v10RC I I ~.Dl13 I ~l 3衍叫州州f叮咐仟圳﹞JYF汗F 此，GSMRIGKY F,iG KYFll FTK,l'v1 RIGKYFI l.F,GSM RIG KYFl,S 
c.337G>[ MRIGKYFI I, KSGSMRIGKY,SGSM RIGKYF I CRC 

SDSAGEEDSADLKRAO,KDKGLHVEV[p. 

MORC I I p.R740 I R740H]HVNRE州的VTAV心HV
2 c.2219G>A H VRWKVK j VEVHVNREW,HVNREWYrGR,VEVHVNREWY I CRC 

VRIGVAKPLPLSPEEGYVSAKEDSF[p.L8 

。41JIYPPHSCEEAGLADKPLFRADLALV

l\/lPDZ I c.2410C>A I p.l.8041 G I SAKEDS附，KEDSFIYPP,VSAKEDSFIY,YVSAKEDSFI I CRC 

p.K158 KLTIHAENPDSQAVPSAl-IGN\SGEK[p. 

MPDZ I c.4745de!A I 2fs K1582fs]RTAPSL* I GEKRTAPSL I S1AD 

SSDTRQGRSEKRl-\FPRKRDFfNEAP[p. 

l'v1PRI I I p.A351 I 則問叫TPRLPP FTNEAPO.LL,QLLSQrPRL,SQiPRLPPC,RDFTNEAPO,L,SQi 

P c.1052delC fs GGPRSPP* PRLPPCI ,Cl HTEEPSHW,NEAPQI l.SQT I S'fAD 

DSR f HSLRYFRLGVSDPIHGVPEFl[p.S4 

6LJ LVGYVDSHPIT fYDSVTRQKEPRAP 
MRI c.137C>T p.S46l 、w VPEFll VGY,GVPEFll VGY,VPEFI l.VGYV I CRC 

l'v1RPL LRLE REKRARI KAR KEN LERKKAKI [ p. L2 I LKKFP H LA, RKKA Kl ILK, 11 LKKF PH L, KAKI I LKK F, RKKAKI I LKK 
47 c.JOOC>A p.l.2341 341] I LKKFPH l.AEAQKSSLV* , Kl I LKKFPH l, LE RKKAKI IL, KKAKI I LKK F I CRC 

SNKEIMEH IRKI LGKN EETLREEEE[p. E;i 
l\/lRPS I c心57d I p.E119 19del]KKQLS HP 1-\N FG PRKYCLRECI CE 
2'.1 el GAG del VEGQV REEEEKKO.L I 1GC1 

ALl\/lSLSMGITMMCMASNTYGSNPIS[ ISMYIGY－口，TYGSNPISl'v1,Sl\/lYIGYilW’， MYIGYTIWG,YGSN

l'v154A p.V99 p.V99M]l'v1YIGYTIWGSVl'v1FllSGSLSIA PISMY,NPISMYIG)’, ISMYIGYTIW,MYIGYTIWGS,TYGSNPI 

4A c.295G>A M AGIR SMY,NTYGSNPISM I BRCA 

1\/1541-\ MN[p.S3L]LMTSAVPVANSVLVVAPHN NLMTSAVPV,LMTSAV川Ll\/lTS/WPVA,MNLMTSAVP I 叫CE
8日 c.8C>T p.S3l GYP\,TPG v c 

KNCNTPLLRAYYGSLEDKRFGllLE[p‘ K4 

P叫 j 削﹞NIKfVINDDA叫他C州的Q

l'v1SH4 I c.1392恥r I N CYA j llLENIKTV,RFGllLENl,GllLENIKTV,RFGllLENIK,KR附llHJI I CRC 

YVPAEYSSFRIAKQiFTRISTDDDl[p.E73 

p.E730 I OK]KfNSSTFl'v1KUv1KElt'\YILHNl-\NDKS 
MSH4 I c.2188G>A I K l. I KTNSSTFMK,iKTNSSTFM I UCEC 
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MSH6 I c.1727A>C 

c.3254 325 

MSH6 I SinsC 

MSH6 c.3284G>A 

MSLN I 

c.202A＞ζ 

p.D576 

A 

p.T108 

Sfs 

p.R109 

5H 

GHTR.'\YGVCFVDTSLGKFFIGQFSD[p.D FSDARHCSR,Di-\RHCSRFR,GQFSDARHC .. SDARHCSRF,FSD 

576AJARHCSRFRTLVAHYPPVQVLFEK ARIJCSRF,KFFIGQFSDA,FFIGQFSD.'\R,QFSDARHCSR,GQF 

GNL SDARHCS,ARHCSRFRTL 

LANYSRGGDGPMCRPVILLPEDTPP[p‘ 

T1085fs]LLRA* LLPE DTPP L, LPEDTPP LL, I LLPE DTPP L. LLPEDTPPLL 

GDGPMCRPVILLPEDTPPFlHKGS[p.R 

1095H]HHPCITKTFFGDDFIPNDIUGCE GSHHPCITK,KGSHI IPCITK,ELKGSHHPO,SHHPCITKTF,LEL 

EE KGSI IHPC 

MTSARRRTDVGPRVAFTYPCTQlSP[p. 

T68P]PRAHRHLPVHTVTYPCTQLSPTR 

AHS QLSPPRAHI司，SPPRAH RH L,TQl五PPRAH,PPRAHRllLPV

GWIGWISGV_ 

CSLRSVAR,AIRATHPGQ,HQSWTPQTR,l IPGQSACGl,EEN 

AETPHKPQFTFTSEPHAQLEENFCH[p.N I FCR1 Ql'v1,CR1 QMGl/-\M,SLRSVARGW,ISGVPSζAW,RAfH 

435fs] fO.MGIAMGPGA TRWTQGPHS I PGQSA,SLRSVARGWl,SVARGWIG＼＼’， 1,Qfl司CSLRSVA,RG\J瓜』i 

TlVPCD/-\AI MTSRHQSWTPQTRCSI RS I !GIλllSGV,1-\IRATHPGQS 

p.N43.S I VARGWIGWISGVPSCAWI一GAIRATHP I RTQMGIA扎~， I.EEi、、 CRTQM,CSLRSVARGW’，RSVARGWIG

TGCT 

CRC.ST.'\ 

D 

CRC 

I PRl-\D 

·－－扭笠LL＇.：~~~Q：＇！史l：~＿J__ ~：； ___________ J＿豆豆豆~－~－~旦旦旦笠主§＿c_;_~~－－－－－－一一一一一一一L~~！些！~§史~~~＼~~｛＿一一一一一一一一一一一一一一一一一一一－－－－－－－－-L~！~！：.
FNGLLGPVO.VTAIYVTRLDNVTVAH[p 

MSTl I I p.M46 I M464V]VGTM DGRI LQVELVRSLNYLlY 

一E一一＿＿＿J __ 
I p.uc}.Sf I LNKMDLADLl一EQQKIMQHI EGEGI K[p I HLEGEGLKM,I KMSFLPTV,GEGI KMSFL,GLKMSFI PTV,L E 

·－－史Ig＿~__ J __ ＇.：：~！－~~－~！主＿＿＿_l __ ~－－－－－－一＿＿＿＿＿L且Q＿？＿！~.l'.~！＿~£立I~－~－－－－－－一一一一一一一＿＿＿＿＿＿＿］＿＿旦E豆！三巴巴：＇.£＿＿＿＿＿＿一一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿＿J＿旦旦旦＿＿＿＿＿＿＿, 

DFLQTFRRGLLGSVMLDLDVLRGHP(p. 

p.H327 I H327fs]RLRLCPELVRVGRAGGMWPP 

RLCPELVRV,RLRLCPEI V,RAGGl'v1WPPR,MWPPRPPDL,VL 

RGHPRLR,RGHPRLRLC .. LVRVGRAGG,HPRLRLCPE,RVGRA 

GGMW,GMWPPRPPDL,R LR lCPElVR, VLRGH PRLRL,LVR 

IVlTGl I c.981delC fs I RPPDLGG* VGRAGGM,DLDVLRGHPR,DVLRGHPRL即iPRLRLCPEL I STAD 

p.N109 I STKSKKVVEVWIGMTiEELARAi\’'IEK[p. 

AMEKTQ!MY,KTO.IMYMKL,RAMEKTQIM,TO.IMYMKLY, 

MEKTO.IMYM,KTQIMYMKLY,RAMEKTQIMY,MEKTαMY 

l'v1TIF2 I c.326delA fs I N109fs]TQIMYMKLY* MK,ARAMEKTQIM.AMEKTQIMYM I STAD 

MTM I I p.K193f I DEALRKVATFRHGGRFPVLSYYHKK[p.K 

－－~~－－－－－－－－－L~：－~zzg＿~lι－－-1－~－－－－－－－－－－－--1－－~~－~f~）＿也旦旦！－~－－－－－一一一一一一一＿＿＿＿＿＿＿J ＿＿笠1旦旦l~~－~~YX~~'.i'..'.i'..日至E也L~~）＇.）＇.＿立l~~~－§~－－－－－－一一一一＿__]_ __ ~－~~－＇.！ ＿＿＿＿＿＿一
YAMKHFGELEIQATWYEKLHEWEDA[p 

p.l146 I .L1460P]PVAYDKKMDTNKDDPEl.ML I APVAYDKKM,HEWEDAPVA,KLHEWEDAPV,HEWEDAPV 

MTOR I c.4379T>C I OP I GRMRCLE I AY I KIRC 

DAL VA YDKKM DTN KDDPELMLGRM R[ LMLGRMRFI ,RF! EAi. GEW;lGRMRFl.EA,RMRFI EAi G,EL 

P叫 j p.C1483FJFL叫EWGQLHO.QCCEK MLGRMRF,GRMRFI EAL,MLGRMRFI EA .. RMRFI EALGE,E 

IVlTOR I c.4448G>T I 3F WTLVNDET LMLGRMRFL,LGRMRFLEAL,MRFLEALGEW I KIRC 

EDLRQDERVMQLFGLVNTU.ANDPT[p. LLANDPTYL,LANDPTYLR,TYl.RKNLSl;TlLANDPTY,TLLAN 

p.5221 I S2215YJYLRKNLSIQ叫IPLSTNSGLI DP TYL; LL!\N DPTYLR, LAN DPTYLRK, NTL LAN DPTY, YLRKN l. 

MTOR I c.6644C>A I SY GWV SIQR I UCEC 

YPKQRT AAARNGFPPKPDPQAREAE(p. 

l\/lTUS I I p.RlOO I RlO叫WQLVLRLKERCE EAEWQLVLR, REAEWQL VL,AEWQ LVLRL, DPQARE.l\EW.A 

2 c.3013仁＞T 5W AQGELK EV司VQLVLRLK I STAD 

LPNFSSTSDK! LATSKDSKDTKEIF[p.PS l 

MIJCl I I p.P511 I 叫SINTEETNV川SGHESHS肌
6 c.15355C>T 95 AD I DTKEIFSSI I SKCM 

PD ISPEASSSHS NSPP LTISTH KTi [p.A6 l 

MUCl I c叫G> I p.A615 I 兒巾叮GPSGVTSLGQLTL肝STIATS
6 A 6T A j TrQ· I ST/-\D 

ES!SSSPHPVTALI丸GPVKTIDML(p.R8

MIJCl c.25817G> p.R860 6061-1]HTSSEPETSSPPNLSSTSAEILATS 

6 A 6卡i E MU ITSSEPET CRC 

MUCl c.31355 31 p.P104 GIMEHiTKIPNEAAHRGTIRPVKGP[p.P 

6 356insC 52fs 10452fs]SDIHFACQS* I RPVKGPSDl,VKGPSDIHF I KICH 

VLPEVPGMVTSLVASSRAVTSTTLP[p.T 

MIJCl I I p.T110 I 心i﹞ iLTLSPGEPETTP
6 c.33日14C>T 051 ASST I AVTSπ叭叭LTLSPG,RAVTSTTLPI I CLL 

iDSWVAHPGTEASSVVPTLTVSTGE[p.P 

MUCl I c.337恥 I p.P山 I 11260A]AFTNISL\!THI STGEAFTNl,EAFTN ISLV,L TVSTGEAF,GEAFTNISL,TLTVST 

6 G 60A RFS GEAF,GEAFTNISLV I KIRC 
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任何TTATWLTHPAETSTIVSGTIP[p.M

l\/lUCl I I p.N115 111591.fKjKFSHRGSDT 
6 c.叩82C>A 鄉間VP I T I LUSC 

SGCRL TLLRSEKDGAA TGVDAICTH [p.R 

MIJCl I c.38321G> I p.R的 1 的科ljHLDPKSPGVDREQLYWE岱QL
6 A 74H TMGIK H LDPKSPGV,AICTH H LDPK I HNSC 

LVYGLVGAGVVLMLllLVALLMLVF[p.R LLMLVFHSK, VFHSKREVK .. LM LVFHSKR,l\/l LVFHSKREV,AL 

l\/lUCl c.13244G> p.R441 4415H]HSKREVKRQKYRLSQLYKWQEE Ll\/l LVF HSK, LVFHSKREVK, HS KREVKRQK, LLl\/l L VFHS KR八月＝

7 A SH DSGP HSKREVKR BRCA 

CQQLSQHVRTGSAANTATGTTSTMV[p. 

l'v11JC1 p.VTl VT71'v1}MEPRMYLSCS1 NPEl'v1 fSIESSV NVMEPRMYL,TSTWMEPI司， MEPRMYLSC,STNVMEPRMY

7 c.229G>A I\/] TSDT , TTSTMVMEPR, MVM EPRMYLS,A TGT!STWM I GBl\/l 

l\/lUCl c.3680 368 p.R122 PTAEVTSMPTSTPGERSTPL!SMPV[p一 TSMPVSTHA, VSTHASGQF, l\/l PVSTHASG,L TSl\/lPVSTf IA, 

7 1i鬥sC 7fs R1227fs]S fH/-\SGQF* MPVSTHASGQ I KIRC 

FQH LPLTPA,H LPLTPAH L,L TSMPVRPR,PVRPRQWPV,RPR 

QWPVLR, RQWPVLRLA, WPVLRLAPF, LRLAPFQI址，LAPFQ

TAEV1 SMPTSTPGERSTPLTSMPVR[p. H LPL, RLAPFQH LPL,VLRLAPFQI 此，QWPVLRLA悴，PVRPR

M叫 i I p.叫 j 抑制PRQWPVLRIA叫LPLTPA QWPVL,MPVRPRQWPV,RPRO.WPVLRL,FQHLPLTPAH,TS 

7 c.3683delA 8fs HL* MPVRPRQW, RQWPVI RI AP I KIRC 

STEA 1 SSP1 TMGTSIPrsr凶EGT[p.T22

MUCl I I p.T2.27 I 79N﹞ NP叫VSH fLV叭叭S'l IP TLSEGTNPI ,TLSEGTNPI T,GTNPLTSIPV,STLSEGrNPL,SEG 

7 c.6836C>A 9N V TNPLTSl,NPLTSIPVSH I 1GC1 

THVTPTP1 PTGTQ!Prl TPITTTr[p.Tl TTP1rr·rrM”TPI r r fTMV, r r fTMVwr;1 iMVTPTPl ,MVl 

p.T156 .568M﹞ MVTPTPTPTGTαrrTsrrnnr PfPTPT,11 rPl11TTM,1 rPl111TMV,1 MV1PTP f PT,TPll T 

l\/lUC2 c.4703仁＞T 81'v1 TVT TTMVT TGCT 

TQTPl 1 l'Pl11111VTPTPTP1 GTQ[p.11 

p.T158 I 580N]NPTSTPITTTTTVTPTPTPTGTQT 

MUC2 I c.47到＞A I ON PT I TQN附TPl,TO.N內TPIT I TGCT 

TP r r f P!Tl 11 lVTPf PTPTG fO.TP ［口.Tl

圍坐立~LL~：且三豆＿＿［＿＿~~：－~－~－~－－
582R]RSf Pn r n lVTPTP f PTG fO.TPff 

·~－－－－－－－－－－－－－－－一一一一一一一一＿＿＿J __ IQI~~~If:！，豆豆~~~If:！，立啞巴立：＇.________________________________ __]_ __ ~－~~~ 
p.T159 TPTPTGTQTPTSTPll 1 TTTV f PTP[p‘ fl 

MUC2 I c.4790C>T I 71 597月 IPTGfQTPfffPn f'l l lVTPfP f PT 'l l lVTPfPl,Tl l lV1PTPl;r fVTP1PIP r I 1GC1 

p.T170 TrrrrVTPTP1 p rGTQlPTSTPl1 T[p.Tl TTITTVTPT,TPITTITTV,STPITHTlV,TPrn1TlVT,TPTSTPIT 

l'v1UC2 I c.5111C>T I 41 7041]11 TV f PTPTPTGTCHPTPTPISl 11 T Tl I mer 
T11VTPfPTPTGf0.TPfSfPl'f r fT[p.T1 

p.T170 I 706M]l'v1Vl'P1 PTPTG1 QTPTPTPISTT r TPIHTTMV, rrrrMVTPT,TTMVTPTPT,MVTPTPTPT,STPI 

MUC2 I c.S117C>T I 6M TVT TrlTMV,TSTPITTTT「州，TMVTPTPTPT,TP ITTrTMVT I TGCT 

p fG1 QTP1 S1 Pl rrrr fVTPTPTPr[p.Gl 

p.G171 715SJSTQTPTPTPIS1111V f PTPTP1 GT 

l'v1UC2 I c.5143G>A I 55 Q STQTPTPTPI I mer 
p.T172 TSTPll 1Tl1\/ f PTPTPTGTQf PTP[p. fl 

MUC2 I c.S165C>T I 21 7221]1r1s·r n 1vrPTP rrTG ro.rPnrP1 j 1r1sr11 rv;rO.TPTPI! 

Yl\/lGIFLVIETHGMAVSWDRKTSVFI[p.S 

l'v11JC5 I I p.5681 I 飽問﹞叫DYKGRVCGLCGNFD叫 KTSVFIGLH,FIGLHQDYK,VFIGLHQDY,RKTSVFIGL,GLHQD 

B c.2041A>G G NDFA YKGRV,VFIGI HQDYK,SVF!GLHQDY I ACC 

MGIFLVIE1 HGMAVSWDRKfSVFIR[p. 

l\/lUCS I I p.D仰︱附酬QDYKGRVCGL叫別1-\1 I FIRRH 
B c.2045A>G G NDFAT RRHQDY P 
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if PNP fSTRTRTPVAH fNSA fSSRP[p.Pl 
.569fs]11 rLHHTLPTYREQSLl.FHRSHD 
GNll.QDHHYI SNPITPSDHTSHSRSTFL 
H LFG DSKYSHSH I JPYPCTDGH FCLHPL 
NANRHDSSTDNAQGHRVHPHSANND 

c.4707 470 p.P156 ADH 0.RDQPSPELI KHSQN L YI PTFTH FL 
MUC6 8insA 9fs Hf PC本

AH r fSASSSRLPT PFf fHSPP r GSS[p.P1 
戶的 I 9川﹞ I IFSSTGPMTATSFO.TTHYPTPS 

MUC6 I c.5930C>A I ?H HPQ 

SSPFSS fGPMT/HSFQl 11 rYPTPS[p.H 
p.H200 20000.]0.P0.11 LP1 HVPPFS1 SLVTPSTH 

MUC6 I c.6000C>G I OQ TVi 

p.2129 SPI HO.LPHLSSAi iPVS11 NQLSS[p.21 

c.6387_638 1-2叫 2.9_2130SS>S]FSPSPSAPS fVSSYVPSS 
MUC6 I 9delCTC S>S HSSPQTSSPS 

PNSSP·r fLAPD fSE fSAAPfHQl 1 r[p.S 

p.S336 336L l L VT fO.THTKO.P fSAPGO.NKISRF 
MUC7 c.1007C>T LL 

p.P138f YLSICRKQRALPSLDIVVWSELPPG ［口.P1

MVK I c.412delC 38fs]RAWAPAPPTRCVWQQPS* 

EEDGGSQLILEKFQLPQWSISLNM1 [p 
。324Y﹞YEHGNMVNl.VCDIKKPMD'vYK

5 c.970G>T IHLNQ 

p.R481f ESSLDPPKVLPPARHS flPLVILRK[p.R48 
MYB I c.1443delA I s Ifs]NGARPAP" 

TN PVG ED VASI FLQVVDVPDP PEI-IV[ p. 
MYBP p.R646 R646H]HITSVGEDWAll.VWEPPMYDG 
C2 c.1937G>A H GKPVr 

TζL～NSIASELI EKRLARRPRGGCRR[ p. M 

MYD8 p.M24 2.40TJTVVVVSDDYl.QSKECDFQTKFAL 
8 c.719T＞仁 。T SLS 

EKRLARRPRGGCRRMVVVVSDDYLQ[p 
MYD8 p.S2.51 .S2S1N]NKECDFQfKFALSLSPGAHQK 
8 c.752.G>A N RLIPI 

MYD8 p.L273 YLQSKECDFQfKFALSLSPGAHQKR[p.L 
8 c.818T>C p 2.73P]PIPIKYKAMKKEFPSILRFITVCDYf 

LFDRPMHVKMDDKSVPHEEYRSHDG[ 

2 c.967A>G 
I p.K323 I 口的叭QLP心GIGMGl.GPGG

E QPISAS 

MYEO p.L269f 

CS fWGLPLRVAGSWLTVVTVEALGG[p. 
L269fs]GAWELGGLARWGPLCTHPQC 
QVLLLSSSTTSSSSSSSSSSLVEDVLCAK 

V I c.807delG I s I WFIζPASFNPQNDSMR* 
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CTDGHFCLH,YISNPITPS,YIPTFTHFL,FI HLFGDSK;Cl.HPI N 

AN R,TYREQSLLF,SRSTFLH LF, KYSHSHH PY,SQNL YI PTF,L YI 
PTFTHF,SSRPT「fLI I, TSHSRSTFL,HSRSTFLHL,RSTFLHLFG, 
RVHPHSANN, fl.HHTl.PTY,l.HLFGDSKY,LIKHSQNLY,F fl-IF 
LHTPC,l.PfYREQSl.,HPHSANNDA,ELIKHSQNL,HTSHSRST 
F,TSSRPTTTI ,HRSHDGNll. ,GNILQDHHY,HHYI SNPIT,SKY 
SHSH H P,AQGH RVH PH .. IKHSQNL Yl,H PYPCTDGH,IPTFTH 
FLH,TTLH HTLPTY,STDNAQGH RV, LIKHSQNL Yl,TLHHTLPT 

YR,TSI一ISRSTFLH,T F LH LFG DSK, PTYREQSLLF, HSRSTFLH LF 
’HSQNlYIPTF,NI YIPTFTHF,lYIPTFTHFl.,ATSSRPTTTL,SSR 
PT下fl.HH,HTSHSRSTFl.,RVHPHSANND,HQRDQPSP凹， Fl.

HLFGDSKY,SKYSHSHHPY,ELIKHSQNLY,RPTTTLHHTL,LPT 
YREQSLL,IJPYPCTDGHF,EQSLLFHRSH,FHRSI IDGNIL,SHS 
RSTFLHL,HLFGDSKYSH, YSHSI IHPYPC,Kl ISQNLYIPT,SQN 
LYIPT 肝，YPC1 DGHFCL,REQSLLFHRS,QDHHYLSNPi,iP fF f 
HFLHT I KIRC 

SHFSSTGPM,SSHFSSTGPM,HSPPTGSSHF,SHFSSTGPMT I TGCT 

TPSQPQ.「fl.,SQPQTTl PT,SQPQTTI PTH,QPQHLPTHV I TGCT 

SHNQLSSF,NQLSSFSPS,VSTfNOJSSF,NQI SSFSPSP I STAD 

APTHQT!TI ,HQrTTLVH,l vno.nnK,APTHQT「fl.V,HQ
TiTI VTTQ I UCEC 

RAWAPAPPT,!WAPPTRCV,SELF》PGRAW,RAWAPl-\PPT且，

VVWSEl.PPGR，叭IAPAPPTRCV,LPPGRAWAPA,APAPPTRC

VW,SELPPGRAWA I STAD 

WSISLNMTY,MTYEHGNMV,NMTYEHGNM,YEHGNMVN 
L,NMTYEHGNMV,TYEHGNMVNL,QWSISl.NMTY,LNMTY 

EHGNM;YEHGNMVNLV I LUAD 

Vll.RKNGAR,11 RKNGARPA,l.Vll RKNGAR I STAD 

PEAVHITSV,VPDPPEAVHI I UCEC 

TVVVVSDDY,RPRGGCRRT,RTVVVVSDDY,T、八!VVSDDYL,

RPRGGCRRTV I CLl. 

YLQNKECDF,VVSDDYLQNK,NKECDFQTKF I DLBCI 

HQKRPiP眩， RPIPIKYKA,QKRPIPIKY,AHQKRPIP侃，QKRPiPI I CLL,DLB 
KYK,HQKRPIPIKY,SPGAHQKRPl,RPIPIKYKAl\/l I CL 

ETPQLPRGl.,RSHDGETPQL,GETPQI PRGL I TGCT 

ALGGGAWEL,SLVEDVLCA,GLl\IWVGPLC,LVEDVLCAK,KW 
FICPASF,SSSSSSSL V,CAKWFICPA, DVl.CAKWFl,H PQCQVI 
lL,VEAl.GGGA叭1,WELGGLAR叭1,CQVLLLSSS,SFNPQNDS

M,SLVEDVLCAK,SSSSSSSSLV,SFNPQN DSMR; \i TVEAl.GG 
GA,EALGGGAWEL,LARWGPLCTH ..ζQVLLLSSST,AKWFICP 
A蚱，ASFNPQNDSM,WELGGL/\RWG ST/-\D 

MYEO I I p.L302. I RRTGQVGPTMHPPPVSGASPU.LHH[p. I LLLHHHLLL .. LI HHHLLLl.,SPLLLHHHL;LHHHLLLU.,l.LLHHHl. 
v I c.905T>A I H I 日021-i]HLLLLLI ！！口。 i LLL,LLH H H LLLLL,SPLLLHH H LL, LH H HLLLLLl,H HH LLLLLI I I TGCT 

MYH l I c.3271_32.7 I p.Ll.09 I MISDlHRLKKEEKTRQELEKAKRK[p.L! I 

__ Q ___________ L?_I::，三－－－－一一一＿＿＿［一＿｝，主＿＿＿＿＿＿＿＿J __ 2~｝，f~J::.＇.~~豆＇.？.~~！：.豆豆！.：.~~－自己豆豆豆二＿＿＿＿_L~主－~~~£.i:~~g！.~~旦旦~！？－~~~－旦旦旦旦！？.~－~！？：在，~£：旦旦旦旦旦旦旦＿＿＿］一位j旦旦＿＿＿＿＿＿＿＿, 
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EEEAARQKLQLEKVTAEAKIKKLED[ p.E 

l\/lYH1 I I p.E993 I 993悶的州叫州KLSKERKLLEERIS
1 c.2977G>A K DL j KLEDKI州，KKLEDKI川 I HNSζ 

KENADu ‘GELRVLGQAKQEVEHKKK[p. 

MY!-11 I c.3787_ 378 I p.K126 I K1263啦！﹞ L
1 9delAAG 3de! MLNDKVHK j VEHKKKLEA,KOEVEHKKKL I s·rAD 

HIFYQIMSNKKPEUDLLLISTNPF[p.031 

I ~.D311 i 州N FPFVSQGEVTVASIDDSEELLATD LISTN P FN F,STN P FN F PF, TN PF N FPFV, NP FN FPFVS ,STN PF 

3 c.931G>I-\ NF PFV, LLISTN PF NF, !STN PF N FPF I me 
! KVF~KAGLLGTLEEMRDEKLAQLl[p.T KLAQLIMRT,QLIMRTQ,l\!,IMRTQAICR,AQLll\/lRTO}\,DEK 

p.T790 I ~90M﹞ l\/lRTOJ-\ICRGFLMRVEFRKM LAO.Lll'v1,Lll\/lRTQ/-\ICR,ll'v1RTQAICRG,HDEKLl-\QLIM,AQLI 
MY H4 I c.2369(> T I I\/] RRES! MRTQAl,l\/lRTQ/-\ICRGF I LUl-\D 

AFMGVKNWPWMKL YFl<!KPLLKSAE[p LLKSAtMEK,KPLLKSAEl'v1,KSAEl'v1EKtM .. AEMEKEMAT,t 

p.T847 也T847M] l'v1EKEl'v1ATl'v1KEEFGRI KUUK MEKEMl-\TM,IKPLLKS/-\EM,LKSAEl\/lEKEM,AEMEKEl'v1AT 
l\/lYH6 c.2540C>T l'v1 SEARR M BRCA 

ESQSE LESSQKEARS LSTELF KLKN [p.Al 

p心 1 的﹝﹞TYEESLEHLE1 FKRENKNLQWSD TYE ES LEH L, E LFKLKNTY, LKNTY EESL, KLKNTYEES L, NTYEES 

l'v1YH7 I c.4459G>A I 7T L LEHL, fELFKLKNTY I KIRP 

NDDLKENIAIVERRNNLLQAELEEL[p.R 

p.R168 I 叫
l'v1YH7 I c.S065C>T I 9C RVQ j A盯盯帥，EEICAVV叫AELEEI CAVV.E盯AVVEQT I CRC 

KFG HTKVFF K/-\G LLG LLE EM RDEKL[ p.A 

p.A785 I 78州Qll fRTQAVCRGFLMRVEYQK KLVQllTI訓，VQllTRTOJ-\,DEKLVQI 汀，VQllTRTQAV,EMRDE

l'v1YH8 I c.2354C>T I V Ml QR KlVQI I mer 
仁fEEM/-\GLDE f IAKLSKEKKALQEf[p.H 

p.HlOO 110酬NQQT叫做EEDKV川AK
l'v1YH8 I c.3016C>A I 6N TKI E j LQETNQQTL,AI O.ETNQQTI I lUAD 

LTKAKTKLEQQVDDLEGSLEQEKKL[p.R 

p.R104 1048Q]QM DLERAKRKLEGDLKLAQES KLQl'v1DLERA,LEQEKKLQM,LQMDLERAK,QEKKLQM凹，K

l'v1YH8 I c.3143G>A I 80. TMDME lQMDI ERAK I CRC 

NLISKIEDEQAVEIQLQKKIKELQJ-\[p.Rl 

p.R111 I 117C﹞ CIE間EIEAERASR叫KQRS
MYH8 I c.3349C>T I 7C DL I KIKELQACl,KK!KELQ此，KKIKELQACl,KELQACIEEL I lUAD 

GVWSTLLSL,RLMGTMWR!\TMWRASPGl'v1,V~NSTLLSLV, 

VQAPRTWPW, WWRLMGT MW, RARPVGVWS,GTMWRA 
SPG_,l\/lWRASPGMR,QPCWIGAPR,CWIGAPRAR_,l ISlVQA 

PR,ET!.ASPCGi\CPHLPSGSW,APRARPVGV,RPVGVWSTI, 

SLVQAPRTW,QEIDWWRLM,WRASPGMRL,RASPGMRL 
W,LPPWCPCPH,SPCGAQPCW, WP叭／GWCQEl,GV～NSTLL
SLV,WIGAPRARPV,TM、WRASPGMI司，ILLSLVQ/-\Pf司， RASPG 

MRLWR,TWPWGWCQEl,DWWRLMGTMW,MWRASPG 

PR PG H RSRAPELVTKKFPVDLR LPP[ p.P MRL,RARPVGVWST,GTMWRASPGM,WWRI. MGTl\/lWR, 
209fs iWCPCPH L 內的WSCNDGPl.ETL FPVD LRLPPW,AP RAR PVGVW, RPVG\i WSTLL,GSWSCN D 

ASPCGAQPCWIGAPRARPVGVWSTLL GPL, VGVWSTLLSL，岱LVQAPRTW,LVQAPRTWPW,CQEID

I p凹f I s叫PRTWPWGWCQEIDWWRLl'v1G WWRLf'咐， i DWWRLMGTM,WR/-\SPGMRLW,LETL/-\SPCGA 
81-\ c.627delC s TMWRASPGl'v1RLWR* .LPPWCPζPHL I s·rAD 

AAYKAMKRRSKDTCIVISGESGAG K[ p.T GAGKl\/lEASK,AGKMEASKY,GKMEASKYl,Kl\/lEASKYll\/l,SG 

I p.T109 I 1的M﹞ l'v1Et'\SKYIMQYIAAI fNPSQRAEV AGK此1EASK,GAGKl'v1EASKY,MEt'\SKYIMQY,GKl\/lEASKYI

D c.326C>T l'v1 ERV M,GESGAGKMEA I GBl'v1 

LQKS LSSYNYi HVGAQLKSS IN DAA [p. E KS Si N DAAK,SI N DAAKF R, KFRVVADAl\/l, DAAKF RVVA,SSI 

I p.E246 I 246K]KFRVVl-\Dl-\l\/lKVIGFKP叫 NDAAKF,SINDt'\1-\KFIW,SSINDAAKFR,AAKFIWVADA,KFR 

D c.736G>A K KIL VVADAMK,KSSINDAAKF,AKFRVVADA「v1 I CRC 

AIGEKHFI 11,IGEKHH i 汗， KH FH IFYYI, l IFH I FYY!Y,HQ,AIGEK 
AVVGAQISEYLLEKSRVIHQAIGEK[p.NS HF,GEKHFHIFY,EKHFHIFYY,llFH!FYY!YA,IGEKHHllFY,GE 

MY03 p.NS2.5 2SHJ H FH I FYYIY AG lAEKKKLAHYKLPE KHFHIFYY,KHFHIFYYIY,OAIGEKHFHl,!1-10,,,AIGEKHF,AIGEK 

A c.1573A＞仁 H N HFHIF CRC 

AIGEKSFI 11, KSFH I FY叭，GEKSFHIFY,SFHIFYY肘， i IQAIGEKS 

~Y03 l c.l574A>G i i..N525 i ；~：.﹞~：~~~~~~~：~~：~~~~！~~~！：~~~ i ~＇.i.~~r~~~~~：~~，~：~；，~K~~＂FH~~；：.~~~~~~~~：~~~~~：：；F i KIRC,OV 
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KLVTISETYVKTMSLQQVINARNAL﹝PιA VINARNALV,LVKH IYAQL, RNALVKH IY, VKH !YAQI F,AI. VKH 

l\/lYOS I I p.M05 I 叫VKHIYAQLFGW!' IYAQL,QVINARNALV,VINARNALVK,RNALVKI llYA,LVKHI 
B c.1214C>T V KQ YAQLF,ARNl-\LVKH IY I BHCA 

VLETIRISMGYPSRWAYHDFFNRY[p.R 

MYOS I I p.R708 I 708圳 FFNRYLVLV,DFFNRYLVL,FNRYLVLVK,HDFFNRYLV,AYHD 
B c.2123G>T L LI FFNRYL,HDFFNIWLVL I LUl-\D 

EQIQKEYDALVKSSEELLSALQKKK[p.Q KTAGRGSRK,LQKKKTAGR,GSRKAEAYS .. EAYSRRNGK,YSR 

c.2742_ .274 I p的 I 914fs]TAG RNGKGK,RGSRKAEAY,KTAGRGSRKA .. GSRKAEAYSR,AYSR 
l\/lY06 I 3i鬥s/-\ fs T* RNGKGK”YSRRNGKGKK I GSM 

!PARQRE!El\/lNRQQRFFRIPFIRPA[p.D 

p.0118 111馴﹜NQYKDPQ蜘GWWYAHFDG
l'v1Y05 I c.3538G>A I ON PW削Q I FIR州QYK,!PFIR州OY I CRC 

KQTSEPSYPDVILIAINRHGVLUH[p.P20 
l\/lY07 p.P204 40H]H KTKDLLTTYPF1 KISSWSSGS1 YF VLLI H H KTK, LU H H KTKD L,GVLLI H H KTK, RH GVLLI H HK, l I KT 
B c.6119C>A OH H KDLLlTY LUAD 

QPQQKDFDDLCSLPDLNEKTLLEN L[p.R 

I 6:R167 I 叫L 肌K划H陀EKIYTY 叫叫叫5釗川i LQNRFKHEK,TLLENLQNR,LLENLQNRF,KTLLENLQN且，TLL

A c.500G>A ENI QNRF,LQNRFKHEKI I CRC 

FLRAMGLQERKETIRGVYSVIDQLS[p.R 

l\/lY09 I I p盯 I 21790.J0.1 HLNTLERLIFHLVR附rnr
A c.6日的＞A 9Q NRM I SVIDQLSQl月H川I ER,LS印HI NTL,QI SQTHl NTL I CRC 

KESGGEEWVLDl-\NDSPVHRVLLWPR[p 
.R94L]LAQDEHPQEDGYYFLLQERNAD 

B c.281G>[ GTIK I RVI LWPRLA,HRVI LWPRL I LUAD 

AGSLPDTFNDASPSFGLHPSPVHVC[p.T 
l\/lYOC p.T493 4931'v1]MEESLMSSLNGGSVPSELDGLD 

。 c.1478C>T l'v1 SEKD HPSPVHVCM,MEESLMSSL,CMEESI M凹，VHVCMEESI M I HNSC 
MYOζ p.G226 ENDRNDSASQPSHQSDAGKQGLGPP[ 

。 c.678delC fs p.G225fs﹞APP那 I GKQGLGPPA I 5-rAD 

AYARLLQQQQLFLQLQILSQQQQQQ[p 

l\/lYOC I c.910 叫 i p.0310 I 細細﹞I IRFSY叫做肌
D elCAG del MVRNPNSSS j SO.O.QQQQHRF I PRAD 

PGMGGDGEEDEGDEDRLDNAVRGPG[ 

c.495 _495i I p.G155 I p.G155fs]AQ 
MYOF I nsG fs QSKEQPADAVK* j GPGAQGASW,SACSEAHQSK,AVRGPGAQGA I LUAD 

VY1 QGS f AYSSRSSAAHRRESEAFR[p.R 
叫Q峙的心Q叫心

Ml c.188G>A A的 QASASSS,RESEAFRQ的，RQASASSSQQ,SEAFRQASAS I HNSC 

DHSKL YLKNPDKEDLGTYSVSVSDT[p.D 
MYO p.0988 988N]NGVSSSFVLDPEELERLMl-\LSNEI VSVSDTNGV,DTNGVSSSF,NGVSSSFVL,SVSVSDTNGV，。1

l'v12 c.2962G>A N KN NGVSSSFV,SDTNGVSSSF I CESC 

l\/lYOZ p.E251 LSGRRSFNRf PKGWISENIPIVI r r[p.E2 

2 c.751G>A K 51KJ KPTDDl TVPESEDL * I ·1 lKPTDDTfV I CRC 

AAEGAASEEGEKGLFIQPEDAEEVV[p.E 

MY n I c.676G>A 
p.E226 I 225K﹞ KVTfERSQDL凹的LEDAASEESS

I K KO. j EVVKVTTER,AEEVVKvrr I CRC 

SLECLRN0.CFDU\RKLSE1 NPQERN[p.P 

l\/lYTl I I p.P351 I 叫QQQNMNIRQHVRPEEDFPGlr
c.10悶＞A Q PD附 j QERN0.0.QNM,QQQNMNIRQH I lUAD 

S1 KNKKRRKKRIFNLVPNFDLLGQS[p.R 

N4SP I I p.R505 I 505C]叫KEREKCDL叫他LKlfLG
2L2 c.1516C>T C EE j LI GQSCIGV,FDI LGQSCl.l I GQSCIGVK I UCEC 

RRQMDLKKGGYVVLGSRENQEfQGS[ 
NAAl p.T184 口.T184KJKLSDSEEACQQKNPATEESGS

1 c.S51C>A K DSKEP NQETQGSKI I lUAD 

NA/-\1 p.H514 CISAYQRLGRYGDALKKCI一IEVERHF[p.H

6 c.1542delT fs 514fs]LR* I HEVERHFLR I 5-rAD 

DIYELDTSGLEDTMEIQERIENSFK[p.58 

Nl-\A2 I I p.S807 I 0 7YJY叫LKDVFS心山川N I YLLDQ州，RI喇叭L,I削
5 c.2420C>A Y LK LKDVF,SFKYLl.DQLK,0.ERIENSFKY,NSFKYI LDQI I CRC 
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L72F]FRDWVTNPGLFNQPLTSLPVSSIP HVRRLQKAFR,LHVRRLQKAF,RRLQKAFRDW’,LQKAFRDW 
Nl-\Bl c.216G>C p.L72F 

………… i…… 
!Y VT I LUAD 

NANO p.5183 KTQDTGHRRGGGGGAGFRGAGKSEP[ 
S3 c.548C>T L p.S183Lj LPSCSPSMST* RGAGKSEPL,EPLPSCSPSM,FRGAGKSEPL I HNSC 

RVSYTFEFH,PGQRVSYTF,QRVS、'TFEF,SKPGQRVSY,RVSY

NAP1L I I p.P353 I MIQKYDEPILKFLSDVSLKFSK叫p.P3 TFEFHF,SLKFSKPGQR,FSKPGQRVSY,KPGQRVSYTF.GQRV 
3 c.1058C>G R 53R]RVSYTFE FH FLPN PYF RN EVLVKTYI SYTFEF, LKFSKPGQRV I TGCT 

VTVKT!KKKQKHKGRGTVRTiTKQV[p.P 

NAP1L I c.854 _855C I p.凹 I 285QjQNESFFNFFN吼叫DGESLDE VQN ESFFN F,KQVQNESFF,TKQVQNESF,QVQN ESFFNF, V 
4 C>AA Q DSEF ONESFFNFF,ITKQVQNESF,TKQVQNESFF I SKCM 

DTGSSNLWVPSRRCHFFSVPCWLHH[p WI HHQFDPK,VPCWI HHQF,HQFDPKASS,WI HHQFDPKA 
一 R121Q]QFDPKASSSFQANGTKFAIQY ,CWLI IHQFDPK,SVPCWLHHQF.QFDPKASSSF,HQFDPKA 

A c.362G>/-\ GTGRV SSS I UCEC 

AF L TVSGQLH LEVMSGAFTQVFTFG[p. I p.P240 I P240RJRTFRAENSQS附LAEFYMIEA FTFGRTFRA,FTQVFTFGR,VFTFGRTFR,QVFTFGRTF,QVFT 
2 c.719C>G H EISF FGRTFR,AFfQVFffGR,TQVFfFGRTF I BRCA 

IQYIHPADAVKLGQAELVVIDEAM[p.13 AAATPLPLV,AATPLPLVK .. EA/V\TPLPL,TPLPLVKSL,IDE.l\AA 

Tl I I 93TJTPLPLVKSLLGPYLVFMASTINGYE TPL,DEAAATPLP,VIDEAAATPL,AAATPLPLVK,EAAATPLPL 

。 c.1178T>C p.i393T G V, TPLPLVKSLL,DEAAATPLPL I lGCl 

SSSHVEWEDAVHllPENESDDEEEE[p.E 
p.E810 810K]KKGPVSPHNLQESEEEEVPQESW 

NBPFl c.2428G>A K DEG KKGPVSPRNL MM 

MVVSAGPWSSEKAEMNIL日NEKL[p‘R

NBPFl 2SC]CPQLAENKQQFGN LKEHCFV fO.L 
4 c.73C>[ p.R25C AGF I KLCPQU\ENK I PMD 

NBPFl p.0449 RELLDEKEPEVLQDSLDRCYSTPSD[p.D 
6 c.1347delT fs 449fs}l LNζLT* I RCYSTPSDi,fPSDILNCL,S fPSDILNCL,HCYSlPSD!L I PAAD 

QEEEEDQGPPCPRLSRELPEVVEPE[p.D 

p.D491 I 491 VjVLQDSLDRWY 
NBPF3 I c叩恥T I v QPY I LPEVVEPEV,E肌VVEPEV I KIHC 

GYSEPTVYEFSMPPKPNllKDTLFN[p.G 

NCAM I I p.G閥 I 698C﹞C叫削IGLGVMLLLILVVTDV
2 c.2092G>T C SC j DTL川叭，TLFNC臥GA,llKDTL肌圳TLFNCLGL I LUl-\D 

NCAP p.H220 
D2 c.659G>T L 

NC1\P p.Q9日9

D3 c.272SdelC fs 

VSLVTGCCYRLLENPTINHQKNRPT[p.R 
220L] LEAi fl-I LLGVALTRYNH MLSATVK 
!I 

ASSADADHSPSSQGSSE.l\PASQPPP[p. 
Q909fs]HSEVLSCPL * 

'iUAITHLL,KNRPTLEA!,LEAll HLLG,HQKNRPTLEA,RPTLE 
AITHL,INHQKNHPTL,QKNHPTLEAl,LEAITI ILLGV 

I OPPPHSEVL,RSEVLSCPL,EAPASQPPPH,SQPPPRSEVL 

KMILTLMYl,MILTLMYIL,YILEKQRLL,ILKLTLKMl,TLKMILTL 
M,LTLMYILEK .. MYILEKQRL,KKSTKKILK，的 LKLTLKIV1,LKMIL
TLMY,LMYILEKQR, LKL TLKM! L,LTLKM I 仁fl,LEKQRLL旺， KL

TLKMILTL,Krv11LTLMYll ,YILEKQRLLL,ll TLMYILEK,MYll EK 
QRLl.,ILEKQRLLI F, KKKSTKKI LK,STKKILKLTL, TLK 「v11LTLMY

I LUAD 

I s·rAD 

NCAP I I p.T466f I HWRFRPRRKQDAPSQSENKKKSTKK[p. I ,TLMYILEKQR,ILKLTLKMIL,KKSTKKILKL,KKILKLTLKM,LTL 

·－－立一一＿＿＿J __ ＇.＇.＿~~豆豆豆豆豆l：~＿J__ ~ ____________ J＿工笠－~~：＇.）！~~旦旦也L~I~~：＇.J＿~－~－~－g_~且~~－~－－－L~~｝！立~~L~!S!C'..~＇.立~：~！~！，~也：＇.J＿~－~－~－旦旦一一一一一一一一一一一一一一一＿＿＿J __ ~:_r:在且一＿＿＿＿＿＿, 

RSRELLSH H FRQQRVAMM MQQQQO. 

NCO/-\ I c.3759 376 I p.Q的 I Q[p.Q1253fs]TAAAAA/\1-\AA TATA l 
3 OdelGC 3fs AATAANPGLQPTS* 

ADWVLPGKKMGNLSQLSSGEDKWLL[ 

N :OA I I p.RS62 口.R562Q]QKKAQEVLLNSPLQEEHNFP

4 c.168SG>A 0. PDHYGL 

DSRPIVPLEKSl GH f P fKPSGSSVS[p.E3 

NCOA p.t369 69DJ 。KLKKLDSSRETSHGSPTVTKLSKE

J c.1107G>T 。 p 

PGVDPVVSHSPFDPHHRGST/-\GEVY[p. 

的R I I p.R156 Rl'.1610.]QSHLPfHLDPAMPFHRAl.DP 
c.4682G>A 10. AAAAYL 
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Cl.TAMAAAA,MQQQQQQTA,QQQQQQTAA,0.QQQQTA 
AA,QQQO.TAAAA_,QQQTAAAAA,0.QTAAAAAA,MMMQQ 
QQQQT,MMQQQQQQTA .. ATATATATAA,ATATATAATA, 
Qr AAAAAAAA,lI,AiAl-1 N PG L, MQQQQO.O.T At'\,QQQO.Q 
Qr AAA,QO.O.QQrAAAl-1,0.QQQiAM\AA,QQO.TAAl-IAAA, 
QQT AAAAAAA 

LLQKKAQEV, LQKKAQE VL, W LLQKKl-\0.EV, LLQKKAQEVL, L 

PAAD 

QKKAQEVU. I CRC 

SSVSDKLKK,GSSVSDKl KK I UCEC 

YQSHLPTHL,EVYQSHLPT,VYQSHLPTHL,EVYQSHLPTH,GE 
VYO.SHI PT I HNSC 
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NCR1 c.772C>T 

NDST 
’3 、 c.1279G>A 

NEDD c.570 572d 
4L elTCC 

NEDD 
9 c.2392G>A 

p.R258 
w 

1 p.V42.71 

p.P194 
del 

p.A798 
T 

TYLL－πETGLQKDl-IALWDl-IT AQN L叫p.

R2581叫WMGLAFLVLVALVWFLVED

WLSRKRT 
LNKKFALEHGIPTDMGYAVAPHl-ISG[p. 

V42 71] IYPVHVQL YEAWKKVWN!KITST 
EEY 

DMEHGWEVVDSNDSASQl-IQEELPPP[ 
p.P194制﹞LPPGWEEKVDNLGRTYYVN

HNNRTTQWH 

RNKVMNSSNQLCEO.LKTIVMA fKMA[ 
p.A798T]TLHYPSTTALQEMVHO.VTDL 
SRNAQL 

ARHHQSLSPNl-IPPPQLGQSVGSQND[p 

LI WMGLAFL, WMGLAFLVL,AO.Nll WMGL,LWMGI. AH V, 
HTAQNLLWM,NLLWMGLAF,NLLWMGLAFL,LLWMGLAF 
LV，＼月VMGLAFLVLV,1-\QNLLWMGLA,LWMGLAFLVL,ONLL

WMGLAF 

GIYPVl-IVQL,f.>, VAPl-I HSGl,IYPVHVQL Y, VAPH HSGIY,GIYP 
Vl-IVO.L Y,AVAPI I HSG肘，YAVAPHHSGl,APHllSGIYPV,SGIY
PVHVO.L 

HQEELPPPL,L PPPLPPGW 

VMl-\TKMATL,TLl-IYPSl TA,ATKMA TLHY,KMATU-IYPS,M 
ATKMATLHY, IVMATKMATL, KMATLHYPST, TLHYPS-i !AL, 

ATKMATI HYP,ATI HYPSTTA,VMATKMATLH,TKMATI HY 
PS 

NEDD I I p.A316 I .A3JEr]TYDVPRGVQFI EPPAETSEKAN 

生一一一＿__J __ ~：l~豆豆注＿＿_J __ I ____________ _]__::_s旦＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿主.~~.旦9史E了：＇.：＿！＿：＇.I~.！？＿Y.:~~豆~，I_＇.＿巴巨_r:_
SPVKEEAKSPAEVKSPEKAKS}'TKE:[p E 6 

p.E6的 I 45K]KAKSPEKAKSPEKEEAKSPEKAKSP I KAKSPTKEK,KSPTKEKAK,KEKAKSPEK,KAKSPTKEKA,KEKA 

UCEC 

LUAD 

cu 

CRC 

挂出一L~：J，.§＿？.笠~－~－－--L主－－－－－－－－－－－-1－－~－－－－－－－－－－－－－－一一一一一一一一－－－－－－--1－－~~~~－且在一一一一一一一一一一一一一一一一－－－－－－－－L~－~但
c.1993 199 I p.665 I PTKEEAKSPEKAKSPEKEEAKSPEK[p.66 
4insAGGAA I 666ins I 5 666insEE]EEAKSPVKAEAKSPEKAKS I I ACC,KIH 

·－－立~~巨一_J＿＿立一一一一--1－－~~－－－－－－－－－－上旦旦旦控~~－~－~－－－－一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿主旦旦~~－~在＇~~－~主啞巴－~－~－－－－－－－－－－一一一一一一一一一＿＿＿_J_L ＿＿＿＿＿＿一一－－－－·
EAKS PE KA KS PE KEEAKSPEKAKS P[ p. V6 

p.V670 I 70E]EKAEAKSPEKAKSPVKAEAKSPEKA 

＝＝些－~£.
RFEEEAHLHDDTEAA!RALHK[) IEE[p.A2 

p.A213 I 13V]VSLVKVELDKKVQSLQDEVAFLRS I ALRKDIEEV,EVSLVKVEL,RKDIEEVSL,IEEVSLVKV,VSLVKVE 

！：＇.~~＇.~！＿_J __ ~：~~~S:.三工＿＿＿＿J __ y: ____________ _j__：~－~－－－－－一一一一一一一一一一一一一一一一＿＿＿＿＿＿＿J___~g－~，~~~－~－~~~Y.:~~＇－－－－－一一一一一一一一一一一一一一一一一一＿＿＿＿＿＿J_旦旦，！＿：＇._______ _ 
EVY!ARLRQIRLQNFNERQQIKAKI [p.R 

p.R608 I 608CJCGEKKEANHSEGQEGSEEADMR 

－－~旦L__ _j一－－~－－ 2三三E三王一＿＿＿［＿＿~－－－－一一＿＿＿__l __ ~－~：~~－－－一一一一一一一一一一一一一一一一＿＿＿＿_J ＿＿：哇~~－~－~旦旦旦i豆豆~－~S:§.~！＜：＿＿＿＿＿一一一一一一一一一一一一一一＿＿＿＿＿_j__g~~－－－一一－－－－
KLQAADEKARKLKKIVEEKYEENSK［口.R

p.R374 I 374QJQMQELRSRNFQQI SVDVI HEKT I NSKQMQELR,QMQEI RSRNF,EKYEENSKQM,KQMQELRS 

巴E巨2斗－－~＇.~~三2豆三5一＿J__ ＝一一一＿＿＿］一＿｝＿~
PP FT AFSQKELAGKI RE GKFR RI PY[ p. R2 

p.R239 I 395]SYS DEL N El !TR M LN LKDYH RPS VE I KF RRI PYSY,SYSDE LN E 1 .. I PYSYSD EL,SYSDE LN E 11, KF R RI PYS 
NEK2 I c.715ζ吶 I s I E I YS,GKFRRIPYSY,YSYSDELNEI I LUAD 

I I p.V690 I VTSVSCCHGNTLLAVRSVTDEPVPP[p.V I I 
NEK8 I c.2070de!C I fs I 690fsj EAPGFTSGPP咚 I EPVPPEAPGF I STAD 

QTH LNSGVI LSIH H LDH RYLELESS[p G1 
p.Gl70 I 700]Dl-IRNEVRLl-IYRSGSHRPHTEVFPY 

·－－阻止j一－－~：－♀
LKSLEKEI、』 KELLKDVE﹔VVRPLEKEA﹝pV6 

p.V611 I 11L] LGQLKPTGKEDTQTLQSLQKENQE 

＝＝－些~~一＿_J斗豆~1豆三E一1－~－－－－一＝＝＝＝一.L 一一一一一一一一一一一＝＝＝
c.2027 202 I p.T676f I PGASLRKGKGNSSMDSAAGCSGTPP[ p. 

一些£－~－－－－－－1豆＇..＇.：~~－五一一一土~－－－－－－－－－－－J__ I§7-＿~！~1~立I~~p_g工~~~_r:_y:~笠笠~－~－－－--1－－豆豆豆E旦旦旦旦豆~~－1:'.~~Y：立.~~.旦1豆豆~~－－－－－－－－－－－一一＿＿＿＿＿＿＿＿＿_j__~I!::'.2 ___ _ 
KTDFLSGLL, FLSGLLFFL,GLI FF LALL, FLALI TiTS,DFLSGLLF 

c.4974 497 p.F16S 
NF1 7de門CTC 8fs 

NFASC c.766G>A p.V2561 

p.Q906 
僻的一5 I c.2716C>G I E 

AKPYEIVVDL THTGPSN RFKTDF岱［p.Fl

658fs﹜ GLLFFLAL仁fTrSPQSISITVTPGS

GSTPSIMSGC' 

QFEEDQFQPGVWl-IDHSKYPGSVNSA[ 

F,RFKTDFLSG,TISPQSISl,STPSIMSGC,SPQSISITV,FKTDFL 
SG L .. TD FLSG LLF ,SG LLF FLAL, GSGSTPSI M, KTDFLSG LLF, FL 
SGLLFFLA, LLFFLALL TT .. FLALLπTSP,LLTTTSPQSl,DF岱GLL

F仇，RFKTDFLSGL;i i iSPQSI針，TSPQSISITV,TPGSGSTPSl,F
KTDFLSGLL,TDFLSGLLFF,LSGLLFFLAL I GBM 

口人1256月 ILRLSPYVNYQFRVIAINEVGSS I AILRLSPYV,GSVNSAILR,SA!LRLSPY,YPGSVNSAl,NSAILRL 
HPS I SPY,SAILRLSPYV,KYPGSVNSAl,ILRLSPYVNY,YPGSVNSAIL I CRC 

QQQQQQQQVMESSMMVMEMQQS 
iζ［ p.Q906月EAAl\QIQSELFPSl /-\SANG I EMQQSICEt'\,SICEAAl-\Ql,MQQSICEAA,C;EAAAQIQS,QSIC 
NI QQSPV I EAAAQl,EAAAQIQSEL,MEMQQSICEA,MQQSICEAAA I KIRC 
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PGLPSQQDM DLI DI lWRQDI DLGVS[p. 
R34G] GEVFDFSQRRKEYELEKQKKLEK 

2 c.100ζ＞G mo I !DLGVSGEVF,LGVSGEVFDF I BLCA 

PGLPSQQDM DLI DI LWRQDI DLGVS[p. 
R34QjQEVFDFSQRRKEYELEKQKKLEK 

2 c.101G>A rnQ I iDLGVSQEVF,LGVSO,EVFDF I LUSC 

LEKERQEQLO,KEO,EKAFFAQLQLDE[p. 

2 c.235G>I-\ 
的K﹞KTGEFLPIO,PAQHIQSET叫NY I 
SQ QLDEKTGEFL,LQLDEKTGEF,DEKTGEFLPI SC 

LEKERQEO,LQKEQEK1\FFAQLQLDE[p一

叫QTGEFLPIQ叫

2 c.235G>C YSO. DEQTGEF,DEQTGEFLPI SC 

KERQEQLQKEQEKAFFAQLQLDEET[p‘ 

2 c.241G>I-\ 
G81SjSEFLPIQPAQHI的ETSGSANYSQ I QLDEETSEF EETSEFL心L心，Q叫的L腳EE
VI-\ TSEF,DEETSEFL叭，SEFLPIQPAO. I LUSC 

LELPPPGLPSQQDMDLIDILWRQDl[p. 

2 c.8'.>G>C 
D29H﹞心叫DFSQRRKEYELEI呵！

KKL ILWRQDIHL,HLGVSREVF,DIHI GVSREV,IHI GVSREVF SC,! USC 

ELPPPGLPSQQDMDLIDILWRQDiD[p. 
L30F] FGVSREVFDFSQRRKEYELEKO,KK 

2 c.88C>[ LE I ILWRQDIDF,IDFGVSREV,IDFGVSREVF,FGVSREVFDF I LUSC 

LPPPGLPSQQDMDLIDILWRQDIDL[p. 

2 c.92G>C 
叫／WSREVFDF叫削心QKK I OLAV叭，WHQDIDL
LEK AVSREVF,LAVSREVFDF I LUSC 

SV1 ELVRVSQf PIAAGTGPNFSLSD[p.L 
P叫 I 294F] FESSS叫SPGAMR心的 LSD FESSSY ,S DFESSSYY, FESSSYYS M, GPN FS LSD F, LSD FES 

NFIA I c.882.G>C SSYY,SLSDFESSSY,FESSSYYS「v1S I lUAD 

LKDAAH PSEATFSCDCV !\DALI LRV [p. R 

NHE.11 I c.326G>A 
p.R109 I 109QJQSELSGLPFYWN 

I 0. SQH LSGLPF,LRVQSELSGL I UCEC 

LS LEANS PY, FLl-\HSSLSL,SLEANSPYL, YLGVWRPPL, RSI KVF 
DFL,SIKVFDFLA,l GVWRPPl R,EANSPYLGV,FDFLARSSL,A 
NSPYLGVW,SIKVFDFI AR, 。FLARSSlSL,PYLGVWRPPL,RSI

DVTITNDCHVVVTDAGDRSIKVFDF[p.F KVFDFlA,I ARSSI. SI EA,VWRPPLRMGI ,SLSLEAMSPY,YLG 

NHLR p.F2日4f 204fsj LARSSLSLEANSPYLGVWRPPLH VWRPPLR,LSLEANSPYL .. LEANSPYLGV,LGVWRPPLRM,EA 
Cl c.612delT MGLW* NSPYLG\iW I STAD 
NHP2 DAEPLElllHLPLLCEDKNVPYVFV[p.R8 

L1 c.250C>T p.R84C 4C]CSKQALG RACG VSRPVIACS盯IKEG I YVFVCSKQAL,NVPYVFV臼K,FVCSKQ.ALGR I GBM 

ATEILKSPILPKPPGElTAESPQST[p.DlS 

NHS 
p.0156 I 6州DA附SQGA叫附CSPRV 

I c.4681G>A I 1N NAE I AESPQSTNDA I TGCT 

G MTSTCPSA,ATSAGVWTK,S LH PWSG內，G\iWTKMAER,
VYPPSLH PW, RVYPPS LH P, MTSTCPSAM,SQAP PLRVY, WT 
KMAERCH, MTWATSSPC, TSAG\ WTKM,11 PWSGPRPG, PL 
RVYPPSL,LEHYGGTPG,EHYGGTPGM,STCPSAMT\J旬，AMT

WATSSP,TERATSAGV,CPSAMTWAT,AERCRAPAP,KMAE 
RCRAPA,GMTSTCPSAM,AMTWATSSPC,TSSPCSATER,RA 
TSAGVWTK .. RVYPPSI H PW, WTKMAERCRA, RCRAPAPSQ 

EPTQRPPTICERWRENLLEHYGGTP[p.R A, r, !TSTC PSA MT, l\/lTWATSS PCS.TSAGVWTKMA,APAPS 
103日sjGMTSTCPSAMTWATSSPCSAT QJWPL,APSQAPPLRV,LEHYGGTPGM,TERATSAGVW,ATS 

p.R103 EIV\TSAG＼叭NTKMAERCRAPAPSQAPP AGV‘WTKM,SQAPPLHVYP,CPSAMTWl-\TS,AERCHAPAPS, 
NID2. I c.3103deiC I 5fs LRVYPPSLHPWSGPRPGQM" TSTCPSAMTW I S'fAD 

p.R136 VRALQATEEKQRGAEKQSRLLEEKV[p. 
NINL I c.4095C>T 6C R1366C]CALNKLVSIW\Pl-\ALSV* I LLEE KVC/-\L, KV CALN KLV ,CALN KL VS H, RLLEE KV CAL I me 

c.856 857i p.P286f 叫YTSQFGPGSPSVAQKS叫

NKDl I nsC 286fs}PHLQSHSISLP' PPPHL I STAD 

c.1315 !31 p.H447 GY AVPVIQRHEHH H H HEH HH H H HH H ( 

NKD2 I 7delCAC de! p.H447dei] FHPS* I EHHHHHHHHF I TGCT 
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IMYSI PlT'l',YSNI. HTLTl,KMI. CFI SMl,FLSMIMYSI ,SMIMY 

SLPL .. MI MYS LPL T, L TYSN LHTL,SLP LTYSN L, N LHTLTI LK, I IT 

仁flLKI衍，口 I LKKYM L, l'v1 LCF LS l'v1 IM, HELKM LCF L, LKM LCFL 
SM,lCFLSMIMY,SNLHTI T!l ,LPLTYSNI H,Mll'v1YSLPlTY,K 
MlCFLSMIM,Sl'v11MYSl P口， If叫YSLPLTYS,FI SMIMYSLP,M 

LCFLSMIMY,NLHTLTILKK,SNI. HTLTILK,CFLSM!MY泣，YSI

NLK I c.570delT 
………帥 I ~~… p.C190f j 叫什LSM!MYSLP汀叫

I s MLSQN* LH r I STAD 

SDFIHSLDHCGDLALEGVFSHKFDF[p.E 

p附 I 409K﹞心的叫L盯GLL的A VFS H KF D FK, FS H KFD FKL, FKLQDVSSV,GVFS H KFD FK, VFS 

NLRC4 I c.1225G>A I K QR HKFDFKL,HKFDFKLQDV I me 
KSALSQEFE.l\FFQGKSL YINSGN IP[p. D5 NIPNYLFDF,INSGNIPNY,IPNYLFDFF,SGN!PNYLF,NSGNIP 

p.0593 93N]NYLFDFFEH LPNCASALDFI KLDFY NYLF,GNIPNYLFDF, N!PNYLFDFF,NYLFDF FEI IL, YINSG NIP 
NLRC4 c.1T77G>A N G NY CRC 

ALIKENHR~KNMVIVTITIECLRHl[p.R2 tCLRH IWQF, RH IWQFGAL, WQ~ GALTAE, WQFGALH\EV, 

p間 I 88W﹞WQ悶1-\LTAEVGDMT叫做L! CLRHI、WO,FGA,TECLRHIWQF,LRlllW’QFGAL, RH IWQFGA 
NLRC4 I c.862ζ＞T I w REVL 仁f,l llWQFGALTA I BRCA 

MKKDYRKKYRKYVRSRFQCIEDRNA[p. 

NLRP3 I c.469C>T 

p.R叩 j R叫叫SVSLNKRY1肌I KEH RS 

I c QQE I RNACIG帥，CLGESV川K I LUAD 

LISREWPDPAAPITEIVSQPERLLF[p.V2 

291]11DSFEELQGGLNEPDSDLCGDLME SQPERLLF I, F 11 DSFEE L, R LLF 11 DS F,QPERLLF 11,SQPE RLLFI I, L 

NLRP4 I c.68.SG>A I p.V2291 K Fl!DSFEEl I CRC 

LGSVLNNDTKLCKDWAEKQPPFrLI[p.R LI HSLLRKV,TL!l IS LLRK, FTLI HS LLR, PFTLI HSLL, HSLLRKVLL, 

戶的92 I 3921-1] I ISLLRKV PPFT LI HSL, KQPP FiLI 11, TLI HSLLRKV, FiLI l ISLLRK,QPP FTLI 

NLRPS I c.117SG>A I H l HSL,LIHSI LRKVl I CRC 

LPI N QN LDLl/-\SS FCLQH CPYLRKI [ p. R 7 

p.R737 I 37W]WVDVKGIFPRDESAE/-\CPVVPL YLRKIWVDV,IWVDVKG汗，CPYLRKIWV,Y LRK!WVDVK,PYL 

NLRP.5 I c.2209C>T I W WMRD RKIWVDV,WVDVKGIFPR,RKIWVDVKG!,KIWVDVKGIF I GBl'v1 

CPGVAPEVTEGAKGLEDTEEPEEEE[p上

p.E611 I 叫叫PNYPI ELlYClYETQEDAFV 
NLRP6 I c.1832A>G I G RO. j E悶EEPNY,EEEGGEE附 I rnCA 

QKM RI E VG LOLLI-I FAU-\Et'\D RLDV L[ p. E 

7SK]KKYRGKCEPTFLFYAGGELVAVVR 
NME9 I c.223G>A I p.E75K GA KKYRGKCEPT I CRC 

M LRTESCRPRSPAGQVA[ p.A18E]EASP OVAEASPLL,EASPLLLLL,GQVAEASPL,t'\E/-\SPLLLL,QVAEA 

NMU I c.53C>A I p.A18E LI LLll LLAWCAGACRGAP!I P SPll L,EASPLI LU 1,GQVAEASPU,AEASPI LU I I ACC 

M LR rESCHPRSPAGQVAA[ p.A19日ESP QVAAESPLL,GQV 1-\AESP L, V At'\ESPLLL,AESPLLLLL,QVAAE 
NMU I c.56C>A I p.A19E LLLLLLLLAWC/-\GACRGAPI LPQ SPLLL,GQVAAESP LL, VA/-\ES PLLLL,AES PLLLLLL I /-\CC 

EQKFSSLPLGREAVEAAVKEAGYTl[p.E;2 

p.E233 I 認帆 YTIKWFEVl,GYTIKWFEV,KEAGYTIKW,AVKEAGYrlK,GYil 
NNMT I c.697G>A I K AR KWFEVl,K、WFEVISQSY,KEt'\GYT!KWF I uζEC 

PRRRLGSLRWCGRRRLRWRLLQAQA[p 

.S58A]AGVDWREGARQVSRN\1-IARRP 

NOL9 I c.172f>G I p.S58A j N r ATP I WRLLQAOAA,RWRLLQAQAA I ACC 

VTTKSPAVKPAi\APKQPVGGGQKLL[p. 

NOLC I I p.i叫 i T42州R叫心心EEEK1 KK 
c.1283C汗 M 如M I ll'v1R帥的，LMRKADSSSS I CRC 

MAASRSAGEAGPGGSQGRVVRMK[p 

NOMl I c.70C>G I p.R24G 

叫］GRGGRGPRRGP心EKALK阻 i Rl'v1KGRGGRG KGRGGRGPR,0.叫RMKGR.VVRMKGR

KLAV GGR,KGRGGRGPRR I ACC 

LGTUPLS f HHQMQLLO.QLLQQQQQ[ 
NOS1 c.901 _903d p.Q306 p.Q306del]TQVAVl-\QVHLLKDQLl-\AE 

AP e!CAG de! AAARLEAQAR I lQQ0.0.0.TQV,ll QO.QQOTQV,I QO.QQQTQVA 1 日LCA

NOTC c.7541 754 p.P251 S YSS PVDNTPSH QLQVPEH PF L f PS[ p. P 

1-11 2.delCT 4fs 2S14fs1RVP" I HPFLTPSRV I ClL 
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ALRRSAVGA,AAGALAVI. R,RSAVGAAGA,VI RGPRAC!,ALA 
VLRG PR, M PALRRSAV,SAVGAAGAL, LRRSAVGAA, GAAGA 
LAVL, RAC IA VS RW,ALRRSAVGAl-\,AVGAAGAlA V,ALAVLR 

NOTC I c.17_18de! I MPALR[p‘ P6fsJRSAVGAAGALAVLRGP GPRA,RSAVGAAGAL,GALAVl RGPR,VLRGPRACIA,RACIA 
H2 CC p.P6fs RAC!AVSRWL* VSRWL,MPAI RRSAVG,VGAAGALAVI I BlCA 

LLALWLζ、WA,CWAl-\PAHAL,ALLALWLζW，叭，LCWAl-\PAH

IM 圳P叫叫帆A削址L叫－ ALLALWLCWA,l LAI WLCWAA,ALWI CWAAPA,WLCWAA 
H2 c.57C>G AAPAHALO.CRDGYEPCVNEGMCVTY PAHA, WAI LAI WLCW,I CWAAPAHAl I ACC 

LSPVICGPNRSFLSLKIHPMGKKSR[p.I月

NOTC I I p.R210 I 21叫PSAKSfMPTSl川叫DAK KSRLPSAKS,TPMGKKSRL,RLPSAKSTM,MGKKSRI PSA,KS 
H2 c.6314G> T SL GSR RI PSAKST,LPSAKSTMPT,SRLPSAKSTM I I UAD 

APAEGTHPGIAPQSRPPEGKHITTP[p.H 

N侃 I I p.R229 I 2298WJWEPLPPIVTFQLIPKGSIAQPA HIHPWE仇，IPWEPLPPI, WEPLPPIVT,TTPWEPLPPl,KHI f 
H2 c.6892仁＞T 8W GAPO. TPWEPL,WEPLPPIVTF,TPWEPLPPIV I CESC 

SLPRU\VDGPFGTA仁fDVFHYPVCV﹝p.C RSHSLRCSS,SLRζSSEIY,VFHYPVCVf司，HSLRζSS日， LHCSSEI

c.1210 121 p.C404f 404fs] RCRG DRSHSLRCSSEIYMVQMO. YM,SLRCSSEIYM,CVRCRGDRSH,RSHSl RCSSE,HSLRCSSEI 

－－－~9~LU，史！IQ＿＿一一一 ' ’ 
* ~！＿~旦出立y_s:_~~L~豆豆E啞巴~~，~~~~~＇.~日1且也一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿J＿虫！：：~－－－－－－－－

p.P467f AVCI M EVN LLPS KVTH LU KRPPFF[ p. P4 FTI DI vrTC, RPPFFTIDl, IKRPPFFTl,PPFFTI DLV, LLIKRPPFF 
NOX5 I c.1401deiT s 67fs]TIDlVTfCI* T,FTIDI 'vTTCl,LIKRPPFFTI I 5-rAD 

MAS LG[p D6E]ELVRAWHLGAO.AVDR SLGELVRAW,GELVIV\WHL,ELVRAWllLGA,1-\SLGELVRA叭／

l c.18C>G p.D6E GDWARAI HLFS ,GELVRAWHLG I ACC 

FS/-\RGSPGl-\,LVRRQRHU司， RQRHLRAQE,HLIV\QELGR,CLL

CALVRR,NVCLLζALV,LPGGGGPAA,ALVRRO.RI 此，QRHLR

AQ日， MAGPPIPSF,QEAPNVCI L,AQELGRl0,A,QELGRIQA … PMVCLLCAI VRRO.RH LRAQELGRIQL\A EL .. RAQELGRIQA,NVCLLCAI VR, U CALVRRQR,ALVRRQRH 
1 c.8 9insG p.G3fs QEDPQGDLPGGGGPAAE戶 LR,APNVCLLCL\L,CALVRRQRHL,AQELGRIQAA I KIRC 

DSITPLLGHLPSDVMDQNLLNFLPE[pιQ 

I p.Q201 I 201R]REHSEVYKILSSHMI VTDSPSPEY N LLN FLP ER, PER EH SEVY, REHSEVY Kl, LPE RE HS EV, F LP ERE 
2 c.602A>G R LK HSEV,LPEREI ISEVY.REHSEVYKIL I ov 

GADVPFGPPLDIQILHQVLDLQIAl[p.E4 

p.E451 I 51KJKNITASYDNETVTLQ心PLSPY I AIKNITAS＼叫AlKN IT, QVLD LQIAI K ..川
NPCl I c.1351G>A I K N ITA I CRC 

p.A271 I QPPPPTQQHSllDNSLSLKTPSELS[p.A2 I LKTPSELSV,SELSVHSPS,LSVHSPSTL,SLKTPSELSV,LKTPSE 

－－－~~！~－－－－-L＇.：~~~~s;：：工＿＿＿J __ Y'.一一一一一－土豆豆﹞主~L~f－~I－~~~I~？＿§＿~－－－－一一一一一一一一一一一－土豆主自己？.~~？.Y'.L~？－~？.工一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿J __ ~豆豆~－－－－－
c.859_860i I p.L287f I KVE.L\KFIMYVKNCFRMTDQEAIQDL[p.L I AIQDLCLAV,AVEEVSLRK,EAIQDLCIA,QEAIQDLCLλ. .AVEE 

＝＝些旦也L__j一＝－？三I＿叮
I I AIQDLLLAV,LLAVEEVSl,AVEEVSLRK,EAIQDll LA,QEAIQ 

c.861_862! I p.L287f I KVEAKFINYVKNCFRMTDQEAIQDL(p.L I DLLL,LLLL\VEEVSL,LAVEEVSLRK,E.L\IQDLLLAV,QEAIQDLL 

世~－~－J__ '.2：＞.~I9＿~一－－－－－--1－－~－一＝一一一上三.？..~！：？..1~：~：位旦岱＇.~_i:~~：一一一一一一一＿＿］＿__ ~！：： ＿＿＿＿＿＿＿＿＿＿一一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿J一L在~－~－
c.863 864i I p.W28 I KVEAKFINYVKNCFRMTDQEAIQDL{p. I AIQDLCLAV,AVEEVSLRK,EAIO.DI CIA,QEAIQDLClλ. .AVEE 

些旦也L__j一＝－？三I＿叮
L i引VDRVAAARGAK﹜＞ DLILGPVC﹔E﹝p .Y 

p.Y138 I 138H]HAAAPVARLASHWDLPMLSAG I ILGPVCEHA,HAAAP》A悶，CEHAAAP》A,GPVCEHAAA,ILG

啞巴一1'.:::1:！＿~I草一一1~－－－－－－－－－－－J－－~~：但至一＝一一一一一一一＿＿＿＿＿＿＿＿＿＿＿J＿！也~~－~－~！：：~~~~~：.＇？＿~~：~~士一一一一一一一一一＿＿＿＿＿＿＿＿J __ ~:.i:~－~ 
I IMYGIVIQT,IVIO.TIWIK,MYGIVIQTl,QTIWIKSKT,YGIVIQTI 

p.R235 I YMTIVAFLVYFIPI TllSIMYGIVl[p.R235 I W,IMYGIVIQTl,SIMYGIVIO.T,VIC汀IWIKSK,GIVIO.TIWIK,M

·－－世三：~｝＿j__ ~：I.9＿位工在一＿＿J＿旦一一＿＿＿J ＿＿型企I＇.~~~~~立~I~！巨型豆豆豆也一－~－~笠－一＿＿_J__~9_'.Y'.!9I＇.~，~~~＇.＿＇.~｛L~－~~~~－－－－一一一一一一一一一一＿＿＿＿＿＿＿＿JS~~－－－－－一－
YMYAKVKKSLPEM~ AFTVCMWlKSS[p 

p.A263 I ..L\2.63T]TIPGVGTPFSYAVPG0,AN EL V 

＝＝立~I?SL-Le~z豆？＿~____ J __ I＿一一＿＿＿＿＿＿］一－－~一！
NPYl I I p.A37l I DYET「IAMSTMHT「﹝NSKTSLKQASPV﹝p I KO.ASPVTFK,OASPVTFKK,LKQASPγfF,KQASPVTFKK,SI K 
R I c.l111G>A I T I A371T﹞TFKKINMNDDNEK尸 i QASP\,TF I UCEC 

I I I HPSGVKTESAVLMTSDKAESCQGDI [p. 
NR2C I I I S2701]1Tl.ANV'vTSLANIGKTKDLSQNS 

?, ________ J __ ＇.：﹔但豆豆I___ J __ f'.：？.~Z2LJ ＿＿型~.
﹜司TVQKNAKYVCLANK1、ICPVDKR﹜司i司f、I[ r ) 

~R4A I c.941G>T I ~.R314 I ~~~s~d~－﹞ LCQYC川CLAVGMVKEVVR 悶兒~~：~＇ KRRRN LCQY, N LCQYCRFQK, CPVDKRR川 I LU 
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NRSA 
2 

NRAP 

c.238G>I-\ 

c.9l9G>A 

p.E80K 

p.E327 
K 

SHGEQGQMPENMQVSQFKMVNYSY 
D[p,E80K]KDLEELCPVCGDKVSGYHYG 
LLTζES 

YEEH RGKGSFPAM ITPAYQNAKKAH[p. 
E327K]KLASDIKYRQDFNKl\ilKG/V\HY 
HSLPA 

IEDSYRKQVVIDGETCLLDILDTAG[p.Q6 

1K]KEEYSAMRDQYMRTGEGFLCVFAI 

KMVNYSYDK,KDLEELCPV,YSYDKDLEEL I CESζ 

YQNAKKAHK,KAHKLASDl,KLASDIKYR,HKLASDIKY,YQNA 
KKAHKL,KAHKLASDIK,AYQNAKKAH l也KKAHKLASDl,AH KL 
ASDIKY I CRC 

CRC,LA 
ML,llilM, 

SKCM,T 
NRAS I c.181C>A I p.Q61K I NN LDTAGKEEY,AGKEEYSAl'v1,ILDTAGKEEY,DTAGKEEYSA HCA 

CLL,Ml'v1, 

＝＝些

OV,SKC 
IEDSYRKQVVIDGETCLLDILDTAG[p‘ Q6 I I M,TGCT, 
lR]REEYSAMRDQYMRTGEGFI CVFAI I LDTAGREEY,AGREEYSAM,ILDTAGREEY,AGREEYSAMR,D I THCA＿， υC 

!EDSYRKQVVIDGE﹝CLl.DILDTAG[p.QβI I CRC,LυA 
11 ]I EEYSAMRDQYMRTGEGFLCVFAIN I LDTAGLEEY.AGLEEYSAM,!I DTAGLEEY,LI DILDTAGL,DTA I D,MM,S 

___ f'.J_~主.？__ J __ ＇.：~~~~主三l____ J ＿＿旦~~~一J＿且E一一一一一一一一一一一一一一一一一一一＿＿J__ ~~＇.！.~~.一＝＝＝＝一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿J __ ~s;J吵－－－－－
IEDSYRKO.VVIDGETCLLDILDTAG[p‘0.6 
lH]HEEYSAMRDQYMRTGEGFLCVFAI 

＝＝甘
!EDSYRKQVVIDGE﹝CLl.DILDTAG[p.Qβ 

11-1]H EEYSAMRDQYMRTGEGFLCVFA! 
NRAS I c.183A>T I p.Q61H I NN I LDTAGHEEY.AGHEE!SAM,ILDTAGHEEY,DTAGHEE、做 j LAML 

I I MTEYKLVVVGA[p.G!2CJCGVGKSALTI I l VVVGACGV, VVGACGVGK,KlVVVGAC芯V,VVVGACGVG I 

＝＝些~主主~－－--L- ~：~：旦5三I______ J一－－ .~g主一i一旦~－~旦型立E巨旦~－~~－叮！主一＝＝＝一一一一一一J一5一＝＝＝＝一一一一一一一一一一一一一一一一＿＿＿＿＿＿JS~~ 

NRAS I c.35G>A 

NRAS I c.37G>C 

NRAS I c.38G>A 

NRGl c.1441G>T 

NRG2 c.737C>T 

c.63 64ins 
NRG4 I G 

NRXN 
3 c.307C>T 

NRXN 
3 c.68C>I-\ 

NSMC 
El c.730G>I-\ 

NSMC c.91 _92ins 
E2 A 

NT.5C3 I c.7G>C 

NfSM c.616delC 

NTM I c.997G>T 

M fEYKLVVVGA［口.G12D﹞ DGVGKSAlT

I p.G12D !QLIQNHFVDEYDPTIE 

MTEYKLVVVGAG[p.G13R]RVGKSALTI 
I p.Gl3R QLIQNHFVDEYDPTIED 

M fEYKLVVVG/-\G[p G13D]DVGKSAL1 
I p.G13D !QLIQN HFVDEYDPTI ED 

VSSl\/lTVSMPSMAVSPFMEEERPLLL[p. 
p.V481 V481L]LTPPRLREKKFD H H PQQFSSFH 

HNPA 

LKKEVGKILC1 DCATHPKLKKMKSQ[p.T 
p.T246 246M]MGQVGEKQSLKCE/-\AAGNPQP 
l'v1 SYRWF 

ANRSRRl-\LWSQSQVVLPEWGA[p.G21 
p.G21fs fs]VVM* 

FETPEA YISLPKWNTKRMGSISFDF[p. R 
p.R103 103C]Cl rEPNGULFTHGKPQERKDARS 
c QK 

MLGSDDFFYVGGSPSTADLPGS[p‘ P23 
p.P23H H]HVSNNFMGCLKEVVYKNNDIRLELSR 

YFQSNAEPRCPHCNDYWPHEIPKVF[p. 
p.D244 D244N]NPEKERESGVLKSNKKSLRSRQ 
N H' 

p.Q31f SNSGSTGFISFSGVESALSSLKNFQ[p.0.3 
Ifs]SLYQLWYGHSF* 

M R[p./-\3P]PPSMDRt'\/-IVARVGAVASA 
I p.A3P SVCALVAG 

.l\tPTPSWtHVLFTACH NQH LQLQPP[p 
p.P206f .P206fs]AAGCTRGRl rGRPFW r ASGP 

AE LDCAS GSSVG L本

IMLFEVKTTALTPWKGPGAVSEVSN[p. 
p.G333 I G333CJC fSRRAGCVWLLPLLVLHLLLKF 

I c 
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LVVVGADGV,VVGADGVGI已KLVVVGADGV,VVVGADGVG I CRC,LA 
K I ML,MM 

VVGAG RVG K, RVG KSAL－口，KLVVVGAGR,AGRVGKSAL,KLV I 
VVGAGRV,VVVGAGRVGK,GRVGKSALTI I CRC,Ml'v1 

VVGAGDVGK,Kl VVVGAGDV, VVVGAGDVGK I l AMI 

LLLL TPPRL,LTPPRLREK, LLLTPPRL且，EEERPLLLL,EERPLLLL

T, LLTPPRLRE凡MEEERPLLLI I LUAD 

KMKSQMGQV,SQMGQVGEI丸KLKKMKSQM,MKSQMGQ

VG,KSQMGQVGEK,KLKKMKSQMG,KMKSQMGQVG,KK 
MKSQMGQV I CRC 

VLPEWGAVV,LPEWGAVVM,VVLPEWGAVV,VLPEWG/W I 
V~1呵，OVVLPEWGAV I CLL 

ι:TTEPNGU I LUAD 

GSHVSNNFM,STADLPGSH,ST ADLPGSHV川VSNNFMGCL I 
,LPGSHVSNNF I LUl-\D 

KVFNPEKER,HEIPKVFNP,HEIPKVFNPE I UCEC 

FQSL YQLWY, YQLWYGHSF.SLKNFQSL Y,SSLKNFQSL, NFQ 
SL YQLW,KNFQSLYQL,SL YQLWYGH,SSLKN FQSL Y, KNFQS 
L YQLW, L YQLWYGHSF, NFQSL YQLWY,LSSLKNFQSL,LKN F 
[:lSLYQL I KIRC 

RPPSMDRAA,PPSMDRAAV,RPPSMDRAAV I TGCT 

LQLQPPAAG, NQHLQI QPPA I STAD 

EVSNι：TSRR I lUAD 
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CNPRMGNLALGRKLWADTTCGQNAT( 

NTN4 I c.175G>I-\ 
山KjKLYCFYSENTD盯CR馴服 j 廿CGQNAT凹的仙捌ATKLY,NATKLYCFY,KLYC

I p.E59K I NA/W FYSEN叫NATKL YCFY, Dl TCGQNATK,GQNl-\T仙CF I me 
RRLSERETRHFFRQIVSAVHYCHKN[p.G 

NUAK p.G173 173C]CVVHRDLKLENILLDDNCNIKIAD AVHYCHKNCV, KNCVVH RDLK, VI IYCH KNCVV,H KNCVVH R 
1 c.517G>[ c FG DL LUl-\D 

RLVH IKGNCGKEKVLFLRL YLLQGl(p.R3 
p.R373 I 73Q﹞側的GNDVEAYEYLNKARQLFK

NU81 I c.1118G>A I Q ELY YLLQG!QNY”10.NYHSGNDV I me 
ECAQRETWtt/V\LHLKNVHFASVVN(p FASVVNYFl,S\i \INYFI EK .. I IFASVVNn, VH FASVVNY .. ASVV 
.S83Y}YF!EKENYHYVT!LMKGEVDVTH NYFI EK, VI I FASVVNYF,H FASVVNYFI, YFIEKENYHY ,NVI I FA 

15 c.248C>A DSE SVVNY, VNYFI EKENY I CRC 

QL YFWYKRA,SYQL YFWYK, YQL YFWYKR, YFWYKRAPL .. RS 
QTGWAPG,SVRQQVllPA,FWYKRAPLR,AHllQPVPSY,PSY 
QL YFWY,H PGAH HQPV,0.PVPSYQL Y,HQPVPSYO,L, DEAP 
H PGAH, VPSYQLYFW, YQLYFWYKRA,PSYQI YFWYK,SYO.L 
YFWYKR,I YFWYKRAPL,GAH HQPVPSY,HQPVPSYQLY, YF 

MSVVPPN RSQTGW[pλ＇J13fs﹞APGGH WYKRAPLR, V PSYQL YFWY, RQQVH PAD EA, H H 0.PVPSYQL 

NUDT I c.39_ 40ins I p.W凶 I SVRQQVHPADEAPHI ,QPVPSYQL YF, REGO LCCSQI, GQLCCSQISA,SQISAH EG RI, 
21 G s LYFWYKRl-\PLREGO.LCCSQIS/-\HEGRI* DUWHPGAHH I KIRC 

KESLN LE DQI ESD ESELKKLKTEEN [ p.53 N LF KRLM IV, KTEE N LFKR .. LF KRLM IVK .. KKLKTE EN L, KLKTEE 

p.5340 I 拍胸 N LF, EE N LF KRLM .. TEEN LF KRL, KLKTEEN LF K, N LFKRLM IVK .. 
NUF2 I c.1019C>T I L D LFKRLMIVKK, KKLKTEENLF,TEENLFKHLM,EENLFKHLMI I me 

KLGAIVPRV .. GAIVP RVVK, VP RVVKTLI, KKG KLGAIV, KLGAI 

I p.限21.ff I TNGYMGKGADN叫SESGv-f fPKK[ VPRVV,AIVPRVVKTL,SGYTTPKKGK,KGKLGAIVPR,LGAIVP 
2 c.670dell-\ s .H224fs]GKLGA!VPHVVKfli* RV~’K,TPKKGKLG/-\1 I s·rAD 

KPGQPQPQIJHHSHHHPHHHPQQQQ 
NUF!P c.86 88d巴 i p.Q29d Q﹝p.Q29del﹞ PHI仆仆IHYYFYNHSHNHH

2 AGC el HHHI IHQQPI IQY HPQO.QQQPH I GBM 

NUP2 p.L135f DAIVDLI H DIQIVSTTHEL YLEDSP[p. L13 
10 c.403delC 5fs]WS* I ELYLEDSPW,RELYLEDSPW I s·rAD 

FLTYISLLHSPGNIGKLLGPLPMHP(p.A3 
NUP8 p.A302 02VJVAEDNYGYDACAVLCLPCVPNILVI PVAEDNYGY,LLGPLPMHPV,PMHPVAEDNY,HPVAEDNY 
8 c.905ζ＞T v A GY 

NUP9 MDTEGFGELLQQA(p.t14K]KQLAAET LQQA心州＜QLAAETEG,KQLMETEGl,LLQQAKQLAA,G I 
3 c.40G>A p.E14K EGISELPHVERNLQEIQQA ELLQQAKQL BRCA 

DKAVSYTMVYSAVK\ITTHSVLPAGP[p. 

NY.l\P I I p.P48日 i p叫﹞SLGAGEPKTEK肌llGMLCTS
1 C凶8C>T S SRP j SVL削阻 I TGCT 

SSPPPPSTLYRTQSPHGYPKSHSTS[p.P4 

NYAP I I p.P437 I 訂L﹞ LSPVSMGRSLTP SLSPVSMGR,KSHSTSLSP, YPKSHSTSL,SI ISTSLSPV,STSLSP 
2 c.1310C> T L S VSM,TSLSPVSMGR,KSHSTSLSPV,HSTSLSPVSM I LUl-\D 

RTEASAKP RPHSD EYSKKI PPP KPK[ p. Rl 
NY.l\P p.R197 970]QNPNTQLSTSFDETYIKKHGPRRT 
2 c.590G>I-\ Q SL KQNPNTQLS,KPKQNPNTQL,KQNPNTQLST I CESζ 
NYNRI p.G113 AFLGAQGLFLDCLCWSTLAYLVPGP[p. 
N c.339delC fs G113fsJ LAP' I L!WLVPGPL,TLAYLVPGPL I STAD 

LLLRSAQPHHAGEVTFACRDAVASA[p. 

。阪 i I p.R451 I 叫W﹞W盯VLGLPDPP印AEVVARS AVASAWLTV, VASAWLTVL,SAWLTVLGL,AVASAWLTVL, D 
N c.13546C>T 6W SHTVTL AVASAWLTV,1-\CRDAVASAW,AS/-\WLTVLGL I /-\CC 

VSEPKVVFAKEQLARRKLQL\EAGAS﹝Pι 

OBSC c.2721 272 p.A908 .L\908T]TTLSCEVAQAQTEVTWYKDG K LQAE.L\GAST,AEAGASTTL, LQ1\E.L\GASTT,QAEAGASTTL,A 
N 2TG>CA KLSSSS EAGASTfLS TGζT 

LD\IKEPKVVFAKDQVAHSEVQAEAG[p. 
G997fsjGQCHAELRGGPGPDGGDVVQ LLPPAHI I RA,!\E.L\GGQCHA, VQRWEE.L\EL.LQTEAGGAA, E 
RWEEAELQLESACRGQGLQTEl-\GGA/-\ EAELQLES,AELRGGPGP,1-\ELQLESAC,GLLPPAHHRA,VQA 

。賦 j c.2989_299 I p.G997 I GR叭叭I RGQGPE叭叭 EAGGQCH,QRWEEAELQI ,LESACRGQGL,LQTEAGGAAG, 
N OinsG fs AQDDVCKGAVSA* RQDRCRGLO.U QLRGQGPEG,EEAEl QLESA I S1AD 

RCA/-\RLIVREVPV1 iVRGPHDLEVT[p.E 
p.U64 11附］KG凹的限的叫叫TWEK

OBSU I c.4924G>A I 2K DGNA I VTKGDTA fF,LEV fKGDTA,EVlKGD1 ATF I CESC 
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KLRYKSCKK,RYKSCKKQL, LLKCIKLRY,EI QEVEKNR, KPLI KC 
! KL,CI KLRYKSC, VEKN RKPLL, LLKO KLRYK, VEKN RKPLLK, K 

p.K407f I TTLMLKDEVVSV心心氏［p.K I NRKPLLKCl,CiKLRYKSCK,RY以心
ODF21 I c.122.lde!A I s 407fs]NRKPLlKCIKLRYKSCKKQLK* KSCKKQl I KICH 

DQEAKLSETISASNAWKSHYEKIVl[p.E2 

ODF2.L I c.880G>A 
P叫 j 叫W

I K M I KKT肘VQ恍KIVIKKT,!VIKKTELEV,KSHYEK!VI I MM 

TGELGQDGRLLSSTLSLSSNRSLGQ[p.R 

ODF4 I c.181C>T 
叫CQNSPLP削附HSFRWMAO.V I QCQNSPLPF s州州

I p.R61C l 叫E w I GBM 

HLFGLTWQLQPVEGELYANGVSKGN[p 
p.R366 . R366MJ MGTESM D11 YSPIGGKVSDKS KGNMGTESM,MGTESMDTTY,YANGVSKGNM,SKGNMG 

ODZl c.1097G>T M EKKVF TESM HNSC 

KGIKFAIKDGIVTADllGVANEDSR[p.R2 

p.R255 I 5訓］W叫
ODZ1 I c.7666C>T I 6W THY ,NEDSRWI AAI I CRC 

Oen i ;;;:;,o JSB i :;, 抗給它 i ~~？~l﹞~~~~~ 的＇:S:;,'.;H~＇；；，~~＇.； i ~｝，~貼~刮R：：，到~］fg;g＼~［排，；問R吐；£：閉H只的t目~：s~1：νH~S＇ι2~~ i "" 

Q'.?I_'? __ J __ ：~~~~.三？－在＝

SAQHHPSITSLNRNSLTNRRNQSPA[p.P 
p.P218 I 218Q]QPAALPAELQrTPESVQlQDSW I QPAALPAEL,NQSPAQPAA,SPAQPAALPA,RRNQSPAO.PA, 

RMPEPH RAL, RALPTRVPF,A TRMPEPHR,S叭IDIFFATR,WD

IFFATRM,FATRMPEPH，的WDIFFATR,ATRMPEPHRA,RAL

NYVEEMYCAWLENPKSVHKSWDIFF[p I PTRVPFP,FATRMPEPHR,MPEPHRAI PT,TRMPEPHRAL,H 
OGDH I c.233delT I p.!78fs I .178fs]ATRMPEPHRAL阿RVPFP* I RALPTRVPF,EPHRAL阿RV I GBM 

I c.2844 284 I p.Y948f I VAITRIEQLSPFPFDLI LKEVQKYP[p .Y94 I I 
OGDH I .SinsC I s I 8fs]QC* I KEVQKYPQC I STAD 

TKAEQFYRGDAQGKKVMSILVHGDA[p 
OGDH I I p.A427 I .A427T﹞TFAGQGVVYETFHLSDLPSY廿 j LVHGDATFA,ATFAGQGVV,TFAGQGVVY,DATFAGQGV,IL 

－－~－－－－－－－－－－－－L~：旦Z豆豆守主＿＿__l __ :i: ＿＿＿＿一一＿＿＿_J __ ~§I~L ＿＿一一一一一一一一一一一一一一一＿＿＿＿J __ ：｛！啞巴主I..~1：位旦旦旦§.Y..Y.'.~，L~Y.'.！＿~§－~＇.＇.：.T.旦旦l~Y.'.'.J_g且在·:iL_______ L~－~~ 
RLLPSRLGVQAARLLAAHDVPVFGW[p. 

OGDH I I I R57CJCSRSSGPPATFPSSKGGGGSSYM 

L _______ J __ ＇.：：~~~~：：：工一＿＿J＿丘豆豆
FU LTLPKV,FFLLLTI. PK.I. Tl PKVKMK,EYGGFFFU ,YGGFFFI 
LI ,GFFFLI rn.,LPKVKMKSC,WEPEYGGFF,PEYGGFFFI ,EPE 

c…I I ）……………附OGFO I 叫·1 ii rr p.G477 SKAEF叫的ζ帥EPEYGGF[p.G GGFFF GGFFFLLLTL L叫川PEYGGFFFLL

Dl TT fs 477fs] FFLL仁fLPKVKMKSC* FFL I PAAD 

DEPAESPSETPGPRPAGPAGDEPAE[p一

p.5557 S557f ]TPSETPGPRPAGPAGDEPMSP 
OGFR c.1670G>C SETP ETPSETPGPR ACζ 

FVGKDHKEVFLHCRVLVCGVLDERS[p. 
p.R508 R508S]SG\QGCHRRMRRGAGGEDSA 

。IT3 c.152.2C>A s GLQGQT VLDERSSCA,RSSCAQGCHR I lUAD 

OLFM p.K132 HVLSQKFtKELSKVREYVQLISVYt[p.Kl QLISVYEN K, VYEN KLLN L .. YEN KLLN L ! , QLISVYEN KL,SVYEN 
4 c.396G>[ N 32N] NKLLNLTVRIDIMEKDTISYlTLDFE KLLN L, VQLISVYE N K, YEN KLLN LTV I CRC 

MEFVDSLHGQPKMPEWLSTHPSHGN[ 
p.R叫 i p.R445喲，叫叫做附 NO.VEYLDRL,PSHGNQVEY,STHPSHGNQV,HPSllGNQVEY 

OMA1 I c.1334G>A I Q PPLSN ,NQVEYLDRLI I UCEC 

! LHAIFKENKRPSKELQi ! iSQQLG[p.L4 QLGMELSTV,ITiSQQLGM,MELSTVSNF,ISQQLGMEL,QQL 

ONEC I I p山！叫MELSTV訓FFMNARRRSLDKWQ GMELST,QQLGMELSTV,GMELSTVSNF,MELSTVSNFF,SQ 
U fl c.1270T>/-\ M DEGS QLGMELST I KIRC 

TSQALLTVDIVDSGNLVEITVFGRP[p‘ Rl 

OOEP I c.301C>T 
p.R101 I OlC﹞叫RVKSM叫WF叫做R

I c AEK l !TVFGR川，CVQNRVKSM,E附附附.VE川FGRPC I lUAD 

QQEGAVFLSFKLVQGGVFQEE.l\VTE[p‘ 

。叫 I I p.A900 I A900D] DLRAPGKVPNCSGTRNLI I肌
H c.2699C>A D SDLRA I O.EEAVTEDL, VfEDLRAPGK,FQEEAVTEDL,EEAVTEDl RA I mer 
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STQKAEKE\tTRMVVVM!FAYCVCWG[ CVCWGHYTF .. VCWGHYTFF,AYCVCWGHY,GHYTFFACF,Y 

。PN1 p.P283 p.P283H]HYTFFACFAM\NPGYAFHPL CVCWGHYTF,CVCWGf!YTFF,FAYCVCWGf!Y,WGf!YTFFA 

LW c.848ζ＞A H MAALP/-\ CF LUAD 

QKAEKEVTRl\/lVVVMVu\FCFCWGPY[ 
OPNl p.A285 p.A285TJTFFACFAi\ANPGYPFHPLMA CFCWGPYTF,FCWGPYTFF,FCWGPYTFFA,FCFCWGPYTF, 

MW c.853G>A ALPAFF CFCWGPYTFF HNSC 

EPAPSAGAELQPPLFANASDAYPSA[p.C ASDAYPSAF,AYPSAFPSA,FPSAGANAS,YPSAFPSAG,DAYP 
27FlFPSAGANASGPPGA悶的SLAu\IA SAFPSA, YPSAFPSAGA .. NAS DA YPSAF ,SAFPSAGANA, FPSA 

1 c.80G>T GANASG I /-\CC 

KICVFIFAF!MPVLI! ! VCYGLM!L[p.R35 LMILIJLKSV,YGLMILHLK.CYGLM!LI IL,HLKSVRMLS,M!LI IL 

。馴 i I p.R353 I 圳LKSVRM LSGSKEKDRN LRRITRMV KSVR,ILHLKSVHM’LH LKSVRM L,GL!'v1 ILHLKSV,I LH LKSVR 
1 c.1058G>A 11 L ML,HLKSVHMLSG,LMIUILKSVI司，M ILHLKSVRM I CRC 

NFKRCFREFCIPTSSNIEQQNSTHl[p.R4 

OP馴 j I p.間 1 位叫
1 c.1384C>T C LEA I STRICQNTR,NSTRICQNTR I UCEC 

TQTWTRLPR, QTWTRLPRR, TWPTQTWTR, WPTQTWTRL, 
PPTWPTQTW,TWPTQiVVTHL,RLPRRSCζSI司，PTWPTQTW

I p.P24fs 
MSHQPLSCLTEKEDSPSESTGNGPP[p. TR,PTQT叭ITRLPR,TQT叭ITRLPRR,SESTGNGPPT,ESTGNG

OPTN I c.JOdelC P24fs]TWPTQT叭／ fRLPRRSCCSR* PPfW I 5-rAD 

!ISLNQSLHVPMYLFLLNLSVVEVS[p.F7 NLSVVEVSV,SVVEVSVSA,VEVSVS/-\Vl,VSAVITPEM,SVVE 

A3 c.217T>G 3V]VSAVITPEMlVVLS f EKTMISFVGCF VSVSAV,SVSAVITPEM,VEVSVSAVIT I KIRC 

LSTEKTM!Y,STEKTl'v11YF,MIYFVGCFA,YFVGCFAQl'v1,KTMI 
VVEVSFS/-\VITPEMLVVLSTEK1 M![p.S9 YFVGC,TMIYFVGCF,TEKTMIYFV,TMIYFVGCFA,KTMIYFV 

OR10 3Y]YFVGCFAQl'v1YFILLFGGTECFLLGA GCF,IYFVGCFA0.M,VLSTEKTMIY,YFVGCFA0.MY,STEKTl'v1 

A3 c.278C>A p.S93Y M IYFV,LSTEKTM IYF I CRC 

。R10 p.M19 VI H HFFCHVLSLLKLACEN KTSSVl[p. M 1 KTSSVllGV,SVllGVMLV,llGVMLVCV,TSSVllGVl'v1,VllGVM 

1-14 c.S97G>T 91 99 IJ I GVM LVCVTALIGCLFLI I lSYVFIV LVCV,KTSSVllGV!'v1,SSVllGVMlV,CENKTSSVll I lUAD 

DRYVAICNPLRYMVll'v1NKHLR!QLV[p.L 

ORlOJ I p.L157 157Q]QGACSIGLIVAITQVTSVFRLPFC QIVQGACSI，只lRIQlVO.G, VO.GACSIGL,RI RIQI VQGA,IQL 
c.470T>A 0. AR VQGACSl,VQGACSIGLI I LUAD 

p.R244 VPMGLVF ISYVLI !ST!LIGASVEG[p R24 

1 c.731G>A Q 4Q]QKKAFATCASHLTVVIVHYSCASIA Y 的ASVEGO.K,KIASVEGQKK,ASVEGO.KKAF I 1GC1 

IVYLKPEASGDDTUAVPYTVITPF[p.L29 VITPFISPI, Fl SP! I FSL, ISPI IFS LR, PYTVITPF I, ITPF ISP 11, TPFI S 

81J!SPllFSLRNKDMKNAFRRM!'v1GNTV Pl IF, TV!TPF ISP I, V IT PFIS P! !, F!SPI IFS LR, ITPFISPI IF, PFISPI IF 

Xl c.892C>A A SL, VPYTVITPFI I LUAD 

RI FI LSLFV, Fl LS LFVLL, I LSLFVLL V, LRI FI LSLF, I Fl LS LFVL,S LFV 
LLVSF, LFV LLVSF F, FVLLVSFFF, RI FI LSLFVL, Fl LSLFVLLV, FV L 

I p.l205 I D帆SLACGDTGPSELRIFI LSL[p.I 立。 LVSFFFl,IFILSlFVll ,I SLFVLl VSF,Sl FVll VSFF,I FVI LVSFFF 

Zl c.6!.SG>C F SFJFVLLVSFFFITISYAYILAAILRIPS ,El RIFILSLF I I UAD 

LLTVMAFDQYLAICRPLLYPN!M fG[p.H I MTG PLζAK,MTGPLζAKL,YPN!MTGPL,GPLCAKLVl,IMTG 

OR11 p.Hl54 154P﹞ PlCAKLVILι：wvCGFLWFLIPIVU PLCAKI ,LlYPNIMTGP,NiMTGPLCAK,l YPNIMTGPL, 「v1TG

H12 c.461A>C p s 

~~~~［！3~~：’~l~~~~EL八；，E~~司El~0~~， IVVEFFLKGL,H11VV i :::: OR13 MEWENHfl[p.L9V]VVEFFLKGLSGHPR 
C2 c.25C>G p.l9V LELLFFVLIFll'v1 

OR13 p.R258 KAFSTCSSH L 1 VVTL YYSPVIY1 Yl[p.R25 VIYTY!H PA, YI H PASSYT,IH Pi\SSYTF, TYIH PASSY, YTYIH P/-\S 

G1 c.T73G>A 1-1 8HJ H PASSYTFERDKVV AALY f LVTPTLN S,SPVIYTYI H, YTYIH PASSY, YIH PASSYTF,H PASSγfHR 1 日RCA

DRS fCVQRl-ITVSWLYGGLIAVMH f A[p 

。R14 p.G160 .G160C]CfFSLSYCGSNMVHQFFCDIP TACTFSLSY,HTACTFSLS,AVMHTACTF,MHT ACTFSL,HT AC 

A16 c.478G> T c QLLAI TFSLSY, VM HTACTFSL,GLIAVMHT AC, iAVl'v1HTACiF I lUAD 

ORlM LI ILAISIDSH LHTPMYFFL/-\N LSL[p.V69! N LS LID FCL,S LID FCL/-\T, F FL/-\N LSLI, LAN LSLI DF, N LS LID FCL 
1 c.205G>A p.V691 ]IDFCLA fN1 IPKMLVSLQTGSKAISY A, FLAN LS LI DF, YFFLl-\N LSLI, !DFCU-\T NT! I PRl-\D 

HTPl\/lYFFLSHLAVVDIACACSTVPQ[p. 

M801]ILVNLLHPAKP!SFAGCM fQMFL !LVNLLHP!\CSTVPQILV,TVPQILVNL,VPQILVNLL,ILVNLL 

25 c.240G>A FLS HPAK,STVPO.llVNl,TVPO.llVNll I lUAD 

MLVNLLHPAKPISFAGCMTQMFLFL[p. QM FLF LCFA, F LFLCF Al-IT, F LCFAHTEC, TQ M FLFLCF, LCFAH 

I p.5105 I S105C]CF/-\l 11 ECL叫MSYDIWV1-\ICH TEζL,MTQMFLFLCF,TQMFLFLCFA,FLCFAHTECL,CFAHTE 

25 c.313A>T C PLR CLll ,QMFLFLCFAH 

H LAii DiLY,AI I DIL YAS,L YASN NVPK .. DI L YASNNV,I LYASN N 

5 c.212C>T 
I j 叫L叫HPl'v1Y叫LA!IDl[p.S7 I 川All叫l叭叭L叫NVPKM,SHU-\llDILY,

p.S71L 1LJLYASNNVPKMLTNLGLNKRKTISFVP LSHLAllDIL,IDilYASNNV I SKCM 
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TVLRMPSNEGRKKALVTCSSHUVV[p.G 

G2 c.74.SG> T 
I p.G249 I 249\!V]WM州州!Hv1YVLPSSFI帆

W QDNll 

LVSAMKTGNQSFGTDFLLVGLFQYG[p‘ 

OR21-\ P、“37 W37C}CINSLLFVVIA 1 LFTVA仁fGN!MLI

K2 c.111G>C c H 

OR2A NQSFGTDFLLVGLFO.VGWINSLLFV[p.V 

K2 c.133G>A p.V451 451] llATLF fVALTGNIMUHURLNTRL 

OR2B MKSDNHSFL[p.GlOV]VDSPKAFILLGV 

11 c.29G>T p.G10V SDRPWLELPLFVVL 

NPYAQGRGKFFGLFYAVGTPSLNPL[p. 

1 c.859G>I-\ 
I I V287帆RNKEIKRALRRLL

p.V2871 ES 

iVVWMFYG1\WMFYGAA秤，HLIVVWMFY,SHI IVVWMF, 

SSHLIVVWl\/l,CSSH LIVVW,LIVVWMFYGA, Wl\/lFYGAATF 

M,SSHLIV\JWMF,VWMFYGt'\1-\TF,SHLIVVWMFY,IVVWM 

FYGAA I LUAD 

FQ YGCI NSL,CI NSLLFVV, O.VGCI NSLL, YGCI NS LLF, FQYGC! 

NSLL,CINSLLFVVl,0.YGCINSLLF I LUAD 

WINSLLFVl,SLLFVllAT,LLFVllATL,ViiATLFTV .. llATLFTVA,L 

FVlll-\TLF,WINSLLFVll,SLLFVllA!l,FVllATLFTV,VllATLFTV 

A,lil-\TLFTVAL,GWINSI LFVl,I LFVllATLF I BRCA 

KS DN HSFLV, FL VDS P KAF, HS FLVDSP I丸 FLVDSPKAFl,SFLV I 

DSPKAF,MKSDNHSFLV I LUSC 

IYTLRNKEI I GBM 

AVASVFI FV, SVFI FVVPL, FI FVVPLSL, FVVP LS LIL, VAV 1-\SVFI 

F, IFVVPLSLI, VASVFIF\i V ,VAVASVFIFV,AVASVFI F\ V,FI FV 

OR2H I I p.L205 I PALIRLSCEDTSYNEIQVAVASVFI[p.L20 I VPLSU,FVVPLSLILV, VFI FVVPLSL,1 FVVPLSLI L,QVAVASVFI 

2 I c.615G>C I F I .SF]FVVPLSLI LVSYGA盯WAVLRINSAK I F,ASVFIFVVPL I LUAD 

OR2J2 I c.700G>T 

LIPLILILTTYGAIARAVLSMQS-l l[p.G23 

p.G234 I 4\f\/JWLO.KVFRTCGAHLMVVSLFFIPV 

\fl/ I MCM 

A YNFlSGQKGISFLGCGVQSFFFLT[p‘ M 

MQSTlWLQK,TTNLQKVFI司，QSTTWLQKV,VLSMQSTTN,

LSMQS-ll\I叭，S1TWLQKVF,VlSMQSTTWL,MQS11WLQK

V,SMQS f fWlQK,STTWLQKVFR,AVLSMQS fTW,QST1 W 

LQKVF 

OR2L1 I I p.MlO I 106月 IACSEGLU了SMAYDRYLAICHSLY I VQSFFFLTl,QSFFFLTIA,LTIACSEGL,IACSEGLLL_,FI了IACSEG

三一一＿＿＿＿＿J __ ~｝－~＿l_?＿§三I_____ J＿立一一一＿＿J __ ~－－－－一一一一一一一一一一一一一＿＿＿J __ ~EY:Q~丘£~：~＇.，立＇.~－~－~.
I TISAHLTVV,KAFTTISAH,AHI汙VVIFY,FTTISAHLT,TTISAHL

CGRVLFAVYHMHSKEGRKKAFTTIS[p .T I TV,SAH盯VVIF,KKAF廿ISA,ISAHLTVVl,F汁的AHLTV,TTIS

OR2Ll I I p.T242 I 242A]AHITVVIFYYAPFVYTYLRPRNLR I AHLTW,TISAH汀VVl,ISAHI TVVIF,RKKAFTTISA,KAF廿IS

LUAD 

3 I c.724A>G I A I SP I AHL,SAH盯VVIFY.. AHLTVVIFYY,KKAF廿ISAH I LUAD 

LSMILLIFLDTHLHTPMYFLLSQ S[p.L67 I QLSllDlNY,F! LSQLSll,LLSQLSllDL,QLSllDLNYl,YFLLSQLSll 

＝立＇..＇.~~？___ j___~｝~.笠三主＿＿＿＿JJ：：＿~§.立一L!l！！＿~~~X！：笠1_y:~旦旦控Q＿~－~豆豆旦旦旦旦－－－－－－－－－L~且已·！！＿~~~_y＿＿＿＿＿＿一一一一一一一一一一一一一一一一＿＿＿＿＿］士立在旦＿＿＿＿＿＿＿, 
I I I [p.Mll]IENYNQTSTDFILLGFFPPSRIGl I 

Q~I－~主-L~：~g：：：：＿一＿＿＿＿＿＿J __ ［＇.：~－~＿＇.＿ ___ ＿］＿＿£＿~－－－－－－－－－－－－－一一一一一一一一＿＿＿＿＿＿J_J＿~＿也！：＇.QI笠－－－－－－－－－－－－－－－一一一一一一一一一一－－－－－－－－--1－－~－~主E一

OR2L3 c.881A>G 

OR2L8 c.361C>T 

2旦L豆J__ 

p.K294 EDKVLAVFYl r仁fPM LNPI IYSLRN[p.K2 

R 94R]REVMGAlTRVSQRICSGKM' I llYSLRNREV,RNREVMGALT,REVMGAI了RV I TGCT 

CGIQSFFFLALGGMALLLASMAYD[p.R I 

p.R121 121C]CYIAICFPLHYLIRMSKRVCVLMIT I ASMAYDCYl,SMAYDCYIA,MAYDι：YIAl,CYIAICFPL,SMAY 

c G I DCYIAl,AYDCYIAICF,CYIAICFPLH I LUAD 

GSWllGSINACAH刊 YVLHIPYCRS[p.Rl I RSSAINHFF,IPYCHSSAl,CRSSAINHF,HIPYCRSSAl,SAINHF 

p.R171 I 715]SAINHFFCDVPAMVlLACMDTV\1V I FCDV,RSSAINHFFC,YCRSSAINHF,lHIPYCRSSA,CRSSAINH 

FLSHHLSRV,SL H叭IYFMFL,FMFL叭IPGSL,FlWPGSLCC,SLC 

CLPH El, LLCT FCLH L,SLFD LO.H PP, CLH LSTSKI, H LSTSK I PA, L 

LHHPHPNA,SRVSLHWYF,VSLHWYFMF_,WYFMFLWPG,C 

SN FLLCTF .. NFLL :TFCL, VFLSH H LSR,RVSLHWYFl\/l，凶RVSL

HWY,HPPHCSNFL,HPHPNAQPH,HPNAQPHHL,YEGTVFL 

SH,S H H LS RVS L, H LSRVSLH W,CRREE ESLF, RE EES LF DL, LQ 

HPPHCSN,RGO.GSGCLL,GQGSGCLLH,EESLFDLQH,LHWY 
印1日.W,HLSRVSLHWY,VSLHWYFMFL,FMFLWPGSLC,FL 

WPGSLCCI ,FLLCTFCLHL,H LSTSKI PAl,C!.LHH PH PNA,FLSH 

H LSRVS,TVFLSHH LSR,TFCLH LSTSK, VFLSH H LSRV .. RVSLH 

FCDVPAM\J TL/-\CMDTWV) EGTVFLS[p I WYFMF,SLHWYFMFLW,YFMFLWPGSL, TSKiPAISNI廿iPP

.S201fs]HH凶RVSLHWYFMFLWPGSL I HζSN FLL, LS RVSLH WYF, LQH PPH CSN F,SLF DLQH P PH, YE 

CCL PH EICRRE EES LF DLO.H P PH的NFLL I GTVFLSHH,LSHHLSRVSL,HHLSRVSLHW,SRVSLHWYFM,I 

c.6日 3 604d I p.S20lf I CTFCLHLSTSKIPAISNRGQGSGCLlHHP I CRREEESLF,HCSNFLLCTF,LHLSTSKIPA,GQGSGCI LHH,WP 

·－－豆豆三l主_L~~Ig______________ _L~.一一一一＿＿＿_L］.：＇.！：＿~~_9.f:＿~－~－~－~－－－－－一一一一一一一一一一＿＿＿＿＿＿］一＝－ ~E~＿ L，~~一－－－－－一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿_L~！~！： ___ _ 
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。LMLICTTVPKMAFNYLSGSKS!SM[p.A I LNVF,YHCLALNVFF,FWLLWLMTAi,LWLMTAILLF,GSKSIS 
OR2M I I I 95fs]VVVSHKFSSIYHCLALNVFFWLLW I MVVV ,KFSSIYHCLA, VVSH KFSSIY,KSISMVVVSH,H KFSSIY 

三一一＿＿＿＿J __ ~：I§：~＿9＿~l~ ___ ＿＿＿［一J?:
I H LFCEFPSL,GSREIAH LF,E!AH LFCEF, REIAH LFCE, HLFCEFP 

OR2M I I p.Fl77 I GSTDGllDAVATFSFSFCGSREIAH[p Fl I Sl.L,REIAHl.FCEF,LFCEFPSU !,GSRE!AHl.FC,CGSRE!AHl.F, 

三－－－－－－－－－-L~：笠！：S:.三在一－－--1－－~－－－－－一＿＿＿＿J＿立且L豆豆豆~－~！~，~~立'.2I~！£~~~l~－~~－－－－－－--L－旦旦~£：：.：＿~£！：＿~－~－－－－－一一一一一一一一一一一一一一一一－－--1－－~－~旦旦一
I lU.AKFFFL,LLAKFFFLl,KlYVLl LAK, LYVLl LAKF, VLLLAKFFF 

OR2M I I p.F323 I TRAFMKll.GKGKSESEI PHKl.YVl.L[p.F3 I ,Vl.LLAKFFFL,l l.LAKFFFU,Kl.YVl.U AKF,lYVl.UAKFF,YVl.LL 

__ ？＿一一＿＿＿＿＿J __ ~：2豆？
PVA!!!ASYARVILAV!HMGSGEGR[p.R2 

OR2M I I p.R235 I 35HJHKAFTTCSSHl.lVVGMYYGAAl.F I SGEGRHKAF,HMGSGEGRHK,GSGEGRHKAF,HKAFTTCSS 

~ ...................... 1 .... ~｝＿Q~史~－－－－－－ 1 －－~！.. ...................... ..L：~！）＇.！一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿u~ 
VGl\i呵YYGAALFM、flRPTSDRSPTQDK﹝口．

OR2M I I p.M27 I M2731]IVSVFYTI L TPM l.NPLIYSLRNKE I KIVSVFYTl,TQDK!VSVF, TQDKIVSVFY,K!VSVFYTI L,SPTQD 

一L.. 一一」＝＝－
FIC﹔CILMIV，〔：IU、，司 IVF﹔ f》V, ILM IVFPVA, LMIVFPVAI, LFICCILM 

!,KVLFICCIL,Vl.FICCll M,Vl.FICC!l.Ml,ILMIVFPV划，IMIVFP

VAll,KVLFICOLM,FICCILMIVF 

- Rw 
q
白
色

n汽。

5 c.613G>T 

OR2T 

12 c.551G>A 

OR2T 

12 I c.772/>.>T 

戶U、, 7, , 
2可J 

F 

τ． 啊，LQH 
O2 

OR2T 

27 c.31G>T 

。R2﹝
33 c.358C>A 

OR2T 

33 c.494C>A 

OR2[ 

VSHKFSSIY,LALNVFFWl.,AI NVFFWl.1,NVFFWLI WL,WI l. 

WLMTA!,LLWLMTA!L,LMTAILLFA,VVSHKFSSl,ISMVVVS 

H K,S MVVVSH KF, KFSSIYI I CL, IYHCLALNV ,CL/-\LNVFFW, VF 

FWLLWLM,LWLMTAILL,WLMTAILLF,GSKSISMVV,FSSIY 
HCLA,M f A! LLFAT,TAILLFATL,SS!YHClAL,SKSISMVVV,H K 

FSSIYHC,YHCLAlNVF,HCI Al. NVFF,SIYHCLAl.NV,C!.AI NV 

FFWL,LALNVFFWLL,NVFFWLLWLM,WLLWLl\/lTAIL,LLW 
LMTAILL,WLMTAILLFA,LMTAILLFAT,MH\ILLFATL,VVVS 

HKFSS!,S!SMVVVSHK,VSHKFSSIYH,ISMVVVSHKF,!YHCLA 

p.V205 

L 

D FPS Ll .. I LSCN DTS I FE KVLFICCI [pιV205 

日LMIVFPVAlllASYARVILAVIHMGS 

VATLSFPYCGAHE!DHFFCEAPVLV[p.R 
184H]HLACADTSVFENAMYICCVLMLL HI ACADTSV,EAPVLVH LA,CEAPVl.VH L .. H l.ACADTSVF,CEA 

LUAD 

p.R184 

H PVLVHLA GBM VPF 

KKAFATCSSHVAVVGl.FYGAGIFTY[p. 
p.M25 I M258l.Jl.RPKSHRSTNHDKVVSAFYTM 

8L I FTPLL 

YGAGIFTYL,GIFTYI RPK,GAGIFTYI R .. n I RPKSHR,YLRPKS 
H RS,AGIFTYl.RPK, FTYI RPKSH R .. FYGAGI FTYl., YGAGI FTYL 

R,YLRPKSHRST I LUAD 

GI l.QNSTNV,I LQNSTNW,STNVVI了GL,I QNSTNVVL,GI l. 

QNSTNVV,LLQNSTNVVL, NSTNVVLTGL,STN\ VLTGU, LQ 
NSTNVV汀 I LUSC 

QSNYSVYAY,SVYA YFI l.L, YAYFll.LGl.,SNYSVY AYF,NYSVYA 

MGMEGLLQNSTN[p.F13V]VVLTGLIT 
p.F13V I HPAFPGLLFAIVFSIFVV 

YF!, YSVYAYFI L, VYA YFI LLG,A YFILLGLF, YSVY AYFILL,NYSV 
MEQSNYSVYA[p.D11 YJYFILLGLFSNA I YAYFIL,\iYAYF!LLGL,Y.l\YFILLGLF.EQSNYS\i rAY,QSNYS\ \ 

p.D11Y I RFPWLLFALILLVFL I A籽，SNYSVYAYFI I LUl-\D 

I AMAYDSYAA,MAYDSYAAV,AAMAYDSYA,SYAAVCHPL,L 

CGVQ!FFLPTLGGGEζFLLAAMAYD[p.R I Al-IM/-\YDSY,FLl.AAMAYDS,AMAYDSYAl-IV,AAMAYDSYA 
p.R120 I 120SJSYMVζHPLRYPTLMSWQLCLR I A,LLAl-11\/l/-\YDSY,SYAAVCHPLR,lAAMAYDSYA,DSYAAVC 

s I MTMS I HPL,MAYDSYAAVC I HNSC 勻，一F

LRMH1115（：以iLLGAADGLLQAVVTLSF[p

p.P165 I .P16SQ1QYCGAHEIDHFFCETPVLVRU\ I FQYCGAHEl,TLSFQYζGA,AVViLSFQY,lSFQYCGAH,SFQY 
0. I CADT I CGAHEl,0.AVVTLSFQY,FO.YCGAHEID I l.UAD 

I ALATFSSHM,KALATFSSH,ATFSSHM!!,GHRKl-ILATF,RKl-IL 

SSγfl.ILHI IHRMNSAAGRRKALAT[p.C I A TFSS,FSSHMllVL,LATFSSH Ml,ALATFSSHM!,ATFSSHMll 
p.C246 I 246FJ FSSH M llVl.LLFGASFYTYM LRSSY I V,FSSH Ml IVLL, TFSSH M llVL,KAI ATFSSH M,AGRRKAI A TF, 

守主一一......Le~z豆三！：...... J .. L ...................... ..J....!.:'. .......................................................................................................................... ..J.... ~~－t主工E茁－哇己~－在~~~~~－吵..'.'. ...................................................................................................... ..l .... ~：世E
KM U.DQVMGVN KISAPECGMQM FFY[ 

OR2T I c.408 409C I p.V137 I p.V137l]lTLAGSEFFl.LATMAYDRYVAI I GMQMFFYl.T,MQMFFYl刊，CGMO.MFFYL,GMO.MFFYl.T
土一一＝＝＝＝！＝＝－ 旦一......................! .... ~： .... .. 一一一........L~－~E~－~－－－－－一一一一一一一一一一一一一一一......L 也旦扭主~－~－＇！－~一了E也.~.. ＇！－~ 

ACGDKTTYETVMYVCCVAMl..LIPFS[p. I AMLLIPFSUv1l.LIPFSLV,LLIPFSI VT,I !PFSLVTA,lVTASYTRI 

OR2T I I p.V213 I V2 l3l] l .VT ASYTRi LITVHQMTSAEGRK I ,Sl.\i TASYTR,PFSLVTASY,IPFSLVTAS,AM LLIPFSLV,LL!PFSl. 
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I 1 IVVVLl FV, l l..F VPCI FV, H 11\i VVLl F, VLLFV PCI F, LFVPCI FVY, 

OR4C I I p.F248 I LKNNSLEGRCKALSTCISHllVVVl.[p.F24 I HllVVVLLFV,VLl .. FVPCIFV,l.LFVPCIFVY,SH!!VVVLl.F,VVLLF 
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FVYLRSVTILPIDKAVAVFYTMVVP[p. MVVPILNPV,ILNPVVYTL,VFYTMVVPl,FYTMVVPiL .. VPILN 

OR4C p.如~27 M279月 l LN PVVYTLRNAEVKSAI RKLWR PVVY,AVFYτMVVPl,TMVVPILNPV..MVVPILNPVV,ILNPV 

12 c.837G>T 91 KKV VY1 LR, Vfff MVVP此，VVPILNPVVY I LUAD 

OR4C p.0309 VYTLRNAEVKSAIRKL叭iRKKVTSDN[p.

12 c.925G>T 、i D309Y]Y I RKKVTSDNY,WRKKVTSDNY I LUAD 

OR4C I I I LGNLLlllSVKTSQALKNPMFFFLF[p.Y63 I PMFFFLFFL,FLSLSDTCL,FFFl.FFLSL,NPMFFFLFF,FLFFLSLS 

－－~~ _________ I ___ ~｝§坐三:i.:_____ __I一J!:
IF ！！一ILTAVDRYVDICKPLHYMTll ﹝p.5135 I YMTllRQWV,llRQWVCGV,HYMTllRQW,RQWVCGVLM,T 

OR4C I I p.5135 I RjRQWVCGVLMAVAWVGSCVHSI VQI I llRQWVCGV,RQWVCGVLMA,HYMTllRQWV,I HYMTllRQ 

16 I c.4J3A>C I R I FL I W,IRQWVCGVLM I STAD 

I I I WVCGVLMAVAWVGSCVHSLVQIFLA( I SLVQIFLAM,V印FLAMSL,FlAMSI PFC,IFI AMSl.PF,MSI PF 
OR4C I I p.Ll.62 I p.Ll62M]MSLPFCGPNVINHCFCDLQP I CGPNV,FLAMSI PFCG,QIFLAMSI PF,HSLVQIFLAM,VQIFL 

16 I c紹4仁＞A I M I LLKQ.AC I AMSLP I LUAD 

OR4C I c.389 390i I p.H130 I l.ADSLYEGRTISYECCMAQLFGAHF[p.H 

？一＿＿＿＿＿＿J ＿＿：﹞立一一一＿＿J __ ~： _____________ J___~＿:_l_Q~：＇.l~§－~立＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿主旦~_t:_c.;.0！.立~，！：：.~.旦旦.~~ff旦旦旦~£＿~0！.立白色也豆豆.~f旦在！＿~~~－－－--1－－~：世主E
TNSGTISLSCFLAVVTSYMVILVSL[p.R2 

OR4E I I p.R226 I 2.6Q]QKHSAEGRQKALSTCSAHFMVVA 

一L＿＿＿＿＿一＿＿］＿__ ~：§.立5三主一＿＿___[_ 

FLFFGPFIF,FIFIYMW叭，VF LF FGP Fl, l.FFG P Fl Fl, FFG PF IF IY, 

VVFLF FG PF, G PFI F IYMW, VVF LFFGP Fl, Fl.FFG PFI FI, IVVF LF 

I p.C254 I SSRGSSKALSTCTAHFIVVF FGPF,VFLFFGPFIF .. FFGPFIFIYM,FGPFIFIYMW,PFIFIYMW 
2 c.761G>[ F 54F}FIFIYMWPLSSFLTDKILSVFY1 IF1 PL,LFFGPFIFIY I LUSC 

NVVDSFFVl,FLESPNI PA,PAWTLTSLK,AWTlTSI KY,SPNLP 

AWTL, LPAWTLTSL, VVDSFFVIF, LESPNLPAW, VVDSFFVIFL 

。R4K p.F177f VHTLSO.LSFTVNLPFCGPWVDSFF[p.F ,FVIFLESPNL,NLPAWTLTSL,PAWT仁fSLKY,ESPNLPA叭/TL,

5 c.529del r 177fs] VI F LESPN LP/-\ WTLTSLKY本 WVDSFFV汗， FLESPNLPl-\W,LESPNLPAWT I Sll-\D 

OR4M GLSQTRt VQLVL~VIFLSFYLFI LP[p‘ G41 YLF I LPEN I, FI LPE NI LI, I LP EN I LI I, YLF I LPEN IL, Fl LP EN I LI I, FYL 

1 c.122G>A p.G41E E] ENILllCflRLDPHUSPMYFLlANL Fl LPEN 1,LFI LPEN ILl,EN I LllCTIR I SKCM 

LTVMSFDL Y,LLTVMSFDL, VMSFDL YT A,MSFDL YT Al, MFLL 
FDGCIAQLFFLHFAGASEMFLLTVM[p. TVMSF, TVMSFDL YT, LLTVMSFDL Y.FLLTVMSFDL,TVMSF 

I p.A119 I 心SJSFDLYrAI心 DLYTl-\,V此1SFDLYTAI, EM FLL TVl\/lSF,MSFDL YTAIC,SEM FL 

2 c.355G> T S Cll LTV MS I lUAD 

MNQRLCCILVALSWRGGFIHSllQV[p.A SI IQVSLIV, IQVS LIVRL,SLIVRLPFC, VSLIVRLPF, HS 11 QVSLI, I 

OR4M p.A151 151SJSLIVRLPFCGPNELDSYFCDITQVV HSllQVSL,FIHSllQVSL,SllQVSLIVH,llSllQVSLIV,QVSLIVRL 

2 c.481G>[ s R PF I LUAD 

。R41\/l p.S258 YSH I flVVLMFG PSIYIYARPFDSF[ p.526 FF LDKVVSV,FLDKVVSVF, YARPFDSF F,IYARPFDSFF,F FLDK 
2 c.803ζ＞T F 8F﹞ FLDKVVSVFNTLIFPLRNPll~TLRN VVSVF, YARPFDSFFL,RPFDSFFLDK I SKCl\/l 

Fl ILPENFL,11 LPEN FLI, ILPEN~ Lii, YFll LPENF,EN FU IFTl,LPE 

I i 叭鈞。1州州川川41 NFLll F,F II LPENFLI, II LPENFLll,FYFI ILPENF, YFll LPEN FL,I LP 
2 c.122G>t'\ p.G41E E] ENFLllFTIKSDPGL TAPL YFFLGNL EN FU IF,PEN F LllFTI I SKCM 

MLALWLWGF,AMMLALWLW,LWLWGFCPL,LWGFCPLH 

Y, YPGGPI 1 PPL,GPHPPLAFL，叭IPKPAGQLL,LHYPGGPHP,L

~＂＇＂ i ：~；48 44到 ! :'15~ ! 陀~~：H叫：~－柄L的~~~~tP~~~c；，~~；，~仇P~~~~w叫p ! ~~~：仇］~~：J~~~~~3·叫：~凶凡.~：：2：~~；；：；0 i ~＂＇削

。R4N c.448 449! p.L150f 

4 nsl 

OR51 p.L124 

A7 c.311T>G R 

。R51 p.S153 

B2 c.488C>T 

ICRPLHCSTVMNPRAζYt'\Ml\/lLALWL[p 

也 L150fs]WGFCPLHYPGGPHPPLNLW

PKPAGQLI L* 

AQEFFIHGF fVMESSVLLIMSLDRF[p.L 
124R] RAIH N PLRYSSI LTS NRVAKMGLI L 

A 

RVIALGVGVF LRG FVS I LPVI LRLF[ p.S 16 

31 Ji FSYCKSHVITRAFCLHQEIMRLACA 
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MLALWLWGF,AMMI ALWLW,LWLWGFCPL,LWGFCPLH 

Y, YPGGPH PPL,GPHPPLAFL，泊IPKPAGQLL,LHYPGGPHP,L

AFLWPKPf\IVlMLALWLWGF,MLALWLWGFC,ALWLWGF 

C仇，FLWPKPAGQL,YAMMLALWLW,HYPGGPHPPL,LWP

KP/-\GQLL, WLWGFCPU刊，WPKP/-\GQLLL,LHYPGGPHPP,
GPHPPlAFLW 

IMSLDRFRA,LIMSLDRFR,RFRAIHNPL,MSLDRFRAl,Rl-\IHN 
PLRY, 11\/lSLD RF RAI, LI MSLD RFRA, MS LDRFRAI H, RF RAI H N 
PLR, FRAIHN PLRY, LU MSLDRFR 

RLFLFSYCK, PVI LRLFLF, I LRLF LFSY, LPVI LRLFL, FLFSYCKSH, 
FLFSYCKSHV,ILPVll RI FL,Vll.RLFLFSY,LP九／ ILRLFLF

cu 

STAD 

SKCM 
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MLAGPDHNA,11 FPGLL''T,GLlYTLTFL,Ll HLTFLS,YTLTFLS 

RV.FLSRVWHSA,GLLFPGLLY,LFPGLL YTL.VWHS, \C HGL,L Y 

I仁f F凶R,Nl-\1-1 GAGSPL,SQGDWKζGL,GDWKCGLLF,FPGL 

LY r LT,AMLAGPDH NA,GLLFPGLL Yr,LLFPGLLYTL, FLSR＼的N

c.197 _213d I I I HSAC,RWJHSACHGlλL YTLTFl鼠，LYTLTFLSRV,YTLTFLSR 

eiCCACAGA I I GTLLLLIKEDHNLHEPMYFFLAMLA[p.A I VW,LSRVWHSACH,CGLLFPGLLY,HNAHGAGSPL,FPGLLYT 

OR51 I CCTGGGGC I I 66fsJGPDHNAHG1\GSPLAGSQGDWK I LTF,ML'.GPDHNAH,SQGDWKCGLL,WKCGLLFPGL,SPLA 

的 j TG I p.A66fs I CGLLFPGLLYTLTFLSRVWHSACHGL • I GSQGDW I KIRC 

ORSH I I I SIPFCLLYVVAVSGNSMILFVVLCE(p.R6 I VLCEPSLHK,PSlHKPMYY,CEPSLHKPM,VVLCEPSLHK,LCE 
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OR515 I I p.Rl59 I ICRPLHYPALLTNGVISKISLAISF[p.Rl59 I SLAISFQCL,SFQCLGLH L, ISFQCLGLH,FQCL.GLH LPL,ISIAI s 
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ORS! I I p.P298 I FGKHLSPVAHVLIGNIYILFPPlN1N[p.P2 I KT,PPLMNTllY,FPPU\r1NTll,ILFPPlN1NTl,PLMNTllYSV,LM 
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FVHALTAMESGVLLAMAC：﹔DI司AAAIG ﹝p 

OR52 I I p.Rl.33 I .R!33C﹞ CPlHY叭il \J TKACVGY AA LALA I RAAAIGCPL.AAIGCPLHY,CPLHYPVLV,AIGCPLHYPV,RAA 
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QHLAFVDIO仆「SAITPKMLQSFlH[p.K8

ORSA I I I 9N]NNLMLFQGCVIQFLVYATFATSDCY I FTEENNLML,TEENNLMLF,FTEENNLMLF,LQSFTEENNL,Q 

E三一一＿＿＿＿＿＿I __ _ 
FLlVYTLTl,LLVYTLTIV，γfl.TIVGNl,TIVGNll Ll,LTIVGNILL,F 

ORSA FVGFTDYLPLRVTLHVFLLVYTLT[p.M3 Ll V、仟l.TIV,VFI. I \iYTITl,VYTLTIVGNl,Yrl TIVGNIL,LTIVGN 

Sl c.117G>T p.M391 91jlVGNILLllLVNINSSLQIPMYYFLS ILU I LUAD 

KAFSTCASH LT Al CLFFGTTLFMYL[p.R3 FMYLHPRSS,YlHPRSSYS,TI FMYLHPR,GTTLFMYI H,MYI 

ORSA 

Ul c.935G>A 

p.R3!2. 11州附YSLTQD前VAV川IPVL HPRSSY,HPRSSYSI T,LHPRSSYSL,YI HPRSSYSL,Fi'v司YI HPRS 

H N 的，TTLFMYLHPR I CRC 

HFMGTDKMASVFYAIVIPMLNPlVY(p. 

ORSB 

12 c.865A>T 

p.52.89 I S289C]CLRNKEVKSAFKKTVGKAKASIG 

c FIF I MLNPLVYCL,LVYCL馴 I LUAD 

VCACLAIGCYVIGFLNASIQIGDTF[p.R! 

ORSB p.R163 I 日HjHLSFCM
H s MSNVl.DTFHLSFCMS,QIGDTFHLSF I CRC 17 I c.488G>A 

ORSB I I p.M26 I SHLIAIFlHITVllMYIRPSSSHS[p.M266 I SSHSIDTDK,SIDTDKIASV,YIRPSSSHSl,SSSHSIDTDK,RPSSS 
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ORSO I I p.R236 I SSLlllLTSYMLIFTTIMKMRSASG[p.R23 I KMRSASGCQ,SASGCQKTF,CQKTFSTCA,KMRSASGCQK,R 

·－－竺＿＿＿＿＿＿＿J＿土豆豆豆三I_____ J＿~ ___________ J ＿＿豆豆豆豆~I~笠E位－~－~－I：~＇.I！~立~IL~~~：＇.！＇.____ _J __ ~~~豆E旦旦I~，豆豆~I~~IS.:呂立一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］一豆~！~＇.
VFIFVTVLKIRSVSGRHKAFSTWAS[p.H 

ORSD I I p.H246 I 246NJNLTSITIFHGTILFLYCVPNSKNSR I TWASNLTSl,KAFSTWASN,ASNLTSITl,SNLTSITIF,STWASN 
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ORSO I I p.P264 I VFSTCASHLTAITIFHGTILFI YCV[p.P26 
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OR5D I I p.T2.71 I LTAITIFHGTilHYCVPNSKNSRH[p.T27 I KVKVASVFY,RHKVKVASV,HKVKVASVF,NSKNSRHKVK,KV 

的 I c.812C>A I K I 1K]KVKVASVFYTVVIPMLNPLIYSI RNK I KVASVFYr,RHKVKVASVF,HKVKVASVFY I LUSC 

。TLELQllLFLFFLVIYT仁fVLGNL[p.G44V VLGNLVMIL,TLTVLGNLV,TVLGNLVMl,LTVLGNLVM,YTLT 

ORSFl I c.131G>[ I p.G44V ]VMILLIRIDSQLHTPMYFFLANLSFV VLGNLV,VLGNLVMll L,NLVMll LIRl,TLTVI GNl VM I LUAD 

EFILLGLTDHAELKAVLFVVFLVIY[p.i\36 VV FL V IY SI, FL VIYS ITL, LVIYSITLL, V IYSITLLR, YS ITLLRN L, FV 

OR5J2 I c.106G> 1 I p.A36S I s]SITLLHN LG MILLI QITSKLHTP MYF VFLVIYS I, F LViYS iTLL, LVIYSITLLI司，VFLVIYSITL,IYSITLLRNL I LUt'\D 

VFHGTVLSIYCRPSSGNSGDADKW\[p.T 

p.T275 275N]NVFYTVVIPMLNSVIYSLRNKDV KVANVFYTV,ANVFYTVVI, DADKVANVF”DADKVANVFY,K 

ORSLl I c泣4C>A KEA Vt'\NVFYTVV,NVFYTVVIPM,GDt'\DKVl-\NVF,VANVFYTVVI I LIJl-\D 

RSM I I LSFVDVWFSSNVTPKMLtNLLSDKK[p. LSD KKQLLM, LLSDKKQLL, KKQ LLl\/1 L VV, LSD KKQLLM L, LLS 

3 c.265delt'\ p.T89fs T89fs]QLLMLVV* DKKQLLl'v1 I Sll-\D 

PNMLVNFLVERNTVSYLGCAIQLGS[p. QLGSVAFFA .. GSVNFATV,IQLGSVAFF,AIQLGSVAF ..ζAIQL 

OR5P p.A100 .l\100VJVAFF.l\TVECVLLAAMAYDRFVA GSVA,IQLGSV AFFA, VAFFATVECV,CAIQLGSV AF,,l\IQLGS 

2 c.299C>T v iζSP Vt'\FF I GBM 

OR6C c.460 461! p.1154i TTIMSNKVCNWLVISSWLAGFLllF[p,11 DYGPP ! GFL,GFLllFSPR,LI IFSPRDY,SPRDYGPPT, RDYGPP 

65 nsT s 54fs]SPRDYGPPTGFL * TGFλ＇JLAGFLllFS,AGFLllFSPR,FLllFSPRDY,RDYGPPTGFL I LUAD 

ISFTSVCIPRFlVTVVTGNRTISYN(p.G9 RTISYNWCV,SYNWCVAQL,YNWCVAQ凹，NWCVAQI. 汗，5

I ；~~ 叫 I 圳叫D ] w 叫LFFFIF L叭 YNWCV.l\QLF, YNWCV.l\QLF F, NWCVAQLF汗，RTISYNWCV

75 c.280G>[ A, ISYNWCV t'\QL I LIJl-\D 

319 



WO 2016/187508 PCT/US2016/033452 

HLHTPMYTFIS.'\lSFLEIWYTTATI[p.P7 TiQKMI SSL,iQKMI SSUλITTATIQKM,TTATIQKrv啊，ATIQK

I I 9Q﹞QKMLSSLLSE馴服LLQl\/lYFF MLSSL,TIQKMLSSLL .. IWYTTATIQK,WYTTATIQKM,YTTATI 
2 c.236ζ＞A p.P79Q H QKML,IQKMLSSLLS I LUAD 

YLRFSATYSVFWDT AIAVTFVILAP[p.F3 VTFVILAPL,I LAPLFNPl,TFVI LAPLF..APLFN Pl IY, VILAPLFNPI 
OR6K p.F311 11L]LFN PI IYSLKN KD l\/l KE.l\IG RLFHYQ ,ILAPLFNPll,AVT… 
6 c.931T>C L K NPllY CA 

OR6N p.R293 LTLDRTLAIVYSVLTPMVN PllYSL[p.R29 SLC N KEI I K, Pl IYS LCN K, IYS LCN KE I, YSLCN KE 11, I IYSLCN KEI, 
2 c.877ζ＞T c 3C]CNKEllKAIKRTIFQKGDKASLAHL YSLCNKEllK,IYSLCNKEll,CNKEllKAIK,MVNPllYSLC I GBM 

LTLVFMATV_,TLVFMATVV,FMATVVPSF,FCMSGLAKL,GL 

AKLTLC K,SFCMSGLAK,GSH LTLVFM, VPSFCl\/lSGL, MSGIJ~ 

KL TL,TLCKSGRSV句，CKSGRS、WP叭人 H仁fLVFMATV,LTLVFM

VLRI PSASSCQKl-\FS f CGSH仁fLVF[p.124 ATVV,FMATVVPSFC,VVPSFCMSGL,CMSGL/-\KLTL,PSFC 

ORElV I p.1248f 8fs]MAf'vVPSFCMSGLAKLTLCKSGRS MSGLAK,SGLAKLTLCK, VFMATVVPSF,MATVVPSFCM, l Tl 

c.744delC WPW* CKSGRSW HNSC 

CLSQIFFSL,SQ!FFSLHL,SLHLDAWTl,FFSLHLDAW’, LHLDA 

~：：： i :::::::: i r:::: PKMU.NIUQNKFnYAGCl50I仟﹝pFl 

WTIY,FSLHLDAWTl,IFFSl HLDAW,SI Hl DAWTIY,LSQIFFS 

04fsJSLHLDAWTIYS* －－盟~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-1－－~！~－~－－－－－－－－－－MGSLLETLTVLRLSFCTEMEIPHFF[p.Cl MEIPHFFVl,EMEIPHFFV,IPHFFVIYL,MEIPHFFVIY,IPHFFV 
79fs]VIYLKS' IYlK,TEMEIPHFFV,EMEIPHFFVl,EIPHFFVIYL I STAD 

! LF FFF PQK, LFF FFPQKV,ATESI I RCLI司，GSRTAAGPR,IHAAG 

PRWA,TAAGPRWAV,TLRGSRT AA,RA TESHRCl ,I RIPPPGT 
L,FPQKVSEI H,llHFFPQKV,RTAAGPRWAV,Pll FFFFPQK, 

FFFPQKVS日， RATESHRCLR,CLRIPPPGTL,GTLRGSRTAA_,R

MSYFPILFFFF[p一 L7fsjPQKVSELHRATE GSRTAAGPR,ELHRATESHR,GPRWAVPVHV,EPAI IHPGCQ 

OR7E SHRCLRIPPPGTLRGSRTAAGPRW’!WP L,SELH IV\TESH, 11 RATESH RCL,GSRT AAGPRW,FPI LFFFFP 
24 c.21 22insT p.L'lf斗 VHVPGHGAGEPAHHPGCQL * Q I PRl-\D 

OR8D p.R306 llPMLNPLIYSLRNKDVKNALKKMT[p.R ALKKMTMGR,KNALKKM ! M,KKMTMGRQS,KMTMGRQS 

2 c.917G> r M 306M]MGRQSS S,NALKKMTMGR I LUAD 

VSl\/lSRFHFY,VVSl\/lSRFHF,MSRFHFYDS,RFHFYDSNV_,VN 

VVSMSRF, Fl I FYDSNVI, VVSMSRFH FY,RH I FYDSNVI, MSR 

CLALI rGPYVIGFI DSFVNVVSMSR[p L1 FHFYDSN,FVNVVSl\/lSRF,NVVSl\/lSRFHF,SRFHFYDSNV,F 
2 c.498G>[ 66F]FH FYDSNVI H H FFCD fSPI IALSCTD HFYDSNVIH I LUSC 

p.5160 VVSRRLCLLLVSLTYL YGFSTAIVV[p.516 VVLPC I FSV, T />.IVVLPCI, LPCI FSVSY,AIVVLPC汗，IVVLPCIFS
OR8J3 I c.479ζ＞T I L 。L﹞ LPCIFSVSYCSSN 11NHFYCD11-\PLL V,VLPζIFSVSY,STAIVVLPCl,YGFSTAIVVL,TAIVVLPCIF I LUSC 

SLLIVLLSYLLI LVAI LRM NSAG RQ [p. K23 

I ~ K235 I 州Q AFSTCGAHLTVVIV附LLFMYV NSAG RQ NAF, NAFSTCGAH, RQ NAFSTCG, RM NSAG RQNA 
3 c.705G>[ ,RQNAFSTζG/-\,MNSAGRQNAF,NAFSTCGAHL I LUSC 

SSVIVPKM LEN LLSQ RKTISVtGC L[pJ>.9 LVQVF FVFV, TISVEGCLV,CLVQVF FVF, VtGCLVQVF, VO.VF 

9V]VQVFFVFV r AGTEt'\CLLSGMAYDR FVF\J T，ζLVQVFFVFV, VQVFFVFVT A, KTISVEGCLV,GCLVQ 

。R8Sl c.296ζ＞T p. A弓弓、J HA VF叭iF,EGCLVQVFFV,SVEGCLVQVF,VEGCLVQVFF I me 
OR9A p.R289 VEYNKIVSLLVSVLTPFLNPFIF ! L[p.R28 FIFTLWNDK,FTLWNDKVK .. LNPFIFTLW .. FIFTLWND帥，TL

2 c.865C>T w 9W]WNDKVKEALRDGMKRCCQLLKD* WNDKVKEA,FLNPFIFTLW I LUl-\D 

OR9G p.R169 VAVSYCGGFINSSllTKKTFSFNFC[p.R16 KTFSFNFCL,SFNFCLEr吐 1 .. FN FCLEN II, LEN II DDFF .. FSFN FCLE 
9 c.506G>T L 9Lj LEN llDDFFCDLLPLVELACGEKGGY N 1,S FN FCLEN 11, KTFSF NFC LE, KKTFSF N FCL I LUAD 

FSELALTLNAWESGTAPTDSRLRPD(p. 

p.Q721 I Q721HJ心ENGRWDEANAEKQRLE
OSBP I c.2163G>C I 1-1 EKQRLS I RLRPDHRLM.DSRLRPDHR,RLRPDHRLl\/lE,SRLRPDHRLl\/l I CESC 

VLQAWLEPL,ALRVI QAWL,KIHI. HHAAR,HAARCHPLR,AA 

RCH PLRI, H LNCSQH f I R,SQH H RGQAL, H HAARCH PL, EQVS 

HHPPL,CALRVLQAV句， LQA叭ILEPLl-\,LQQVPGKIH,QQVPG

UHLDRLDDMGLRSLCEO,VSHHPP[p. 的HL,GKIHLI IHAl-\,GQWESLIWE,EPL/-\GDllHL,llPLRIPGQ 

H627fsJ LSCALRVL0,,AWLEPLAG DH H L W,RVLQAWI EPL,VI QAWLEPLA,KIHLHHAARC,HHAARC 

QQVPGK!HLHHMRCHPLRIPGQWESL H PLR,CEQVSHH PPL,SH H PPLSCAL, LQAWLEPI. AG.I QQVP 

OSBP I c.1881 188 I p.H627 I RVEEEHLNCSQHHRGQALD…HR GKIHL,QQVPGKIHLH,I HHAARCHPI ,LRIPGQWESI ,WESL 

2 2insC fs DCEP' RVEE凹，LEPLAGDHI IL,flPPLSCALRV.IPGQWESLRV I STAD 

SEDNTSVADNISRQILNGELTGGAF[p.R 

。5肌 i I p.R577 .577Q1QNGRRACLPAPCPDTSNINLWN 

6 c.1730G>A Q ILRN FQNGRRACL,LTGGAFQNGR I UCEC 

p.Rl15 PLDRLSAGSVDHKGKQRKVVDHPKR[p. RQFGIPMDR_,PKRQFGIPM,RQFGIPMD間，HPKRQFGIPM, 

__ Q~I~ __ J __ ＇.：~~~~豆三且一＿＿＿＿L9: ____ R115QjQFGIPl\/lDRIGRNRLSNSRG －－主主旦旦旦~－l~旦旦！＇＿______________________________________________________________________ J __ ~~－~－－－－－－－－－－－ 
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DDISSGLKGYVKCDVAVVGKGDNIK[p. 
p.T388 T388M]MPH KANETDEDDIEGNLLLPE 

。TOF c.1163C>T M GVPPE KGDN! K此T PHK BHCA 

KLETMVKLDATSEAVVKVDVAEEEK[p. 
p.E130 E1304KlKKKKKKKGTAEEPEEEEPDES 

OTOF c.3910G>A 4K MLDWW KVDVAEEEKK STAD 

VAQNKKQFKSRETL YGQEIDQAS LL[p.V 
431日 llLKLSAGDQV叭iLEVSKDWNGVY

1 c.1291G>A p.V4311 VS/-\ α＼S山ILK,IDQASLLl!,D叫＼SLLllL,QE!DO/-\SLLl,IDQASLUIL I me 
c.31日 _318d AWAVHAAGVSKSDLLCFLTALMLLQ[p. MLLQMLWYV,LQMLWYVGR,LMLLQMLWY,LTALMLLQ 

OTOP j 巴！ CTGCT p.LLW1 LLW104del]MLWYVGHSSAHRRLFRLK M,ALMLLQMLW’, FLTALMLLQM,LMLLQMLWYV,ALMLL 
1 GG 。4del DTHAGAGWLRGSITLF QMLWY,LLQMLWYVGI司，TALMLLQMLW I ACζ 

VQNLEAENYNIESAllAVLHMNQGK[p. 

。TL.JD R2Tl月！ NNl-\EENLEPSGRVLKQCGPLW

3 c.830G>T p.H2771 EEGG I RMNQGKINNA,GKINNAEENL 

OTUD 心PPVAE叫PTQILNH叫T9 I i附…EREIVPVE..帥R叫，TQILNREREl.HEREI I…R 
4 c.2726C>T p.T9091 09月 IVPVELEPKR1 IQSLKEKTEKVKDPK VPVEL,REIVPVELEP AD,THζA 

VADEDNSEISDStDDSCKSK! AAAA[p.A 

。TUD I c叫6日d I p.A153 153del]DVNGFKPLSGNEQLKNNGNST 
4 elCrG del SLPLSHK I KSKTAAAAD”KSK r AAAADV, 11-\AAADVNGF I PHAD 

m叫IPSVG!

OTX2 I c.130delC I p.R44fs j 關fsjGNSAGHGRHSLGRS* S/-\GHGRHSL I STAD 

GTIEYTVESRDSLNSIALKFDTTPN[p.E1 

OXR1 I c.364G>I-\ 
p.E122 I 且心

I K EY KLVQLNKLF I UCEC 

FLFEYDTPA,DTPAWCWCV,TPAWCWC叭，WCVIRRWAl,F

…Q叫
P2RX1 I c.58delC I p.R20fs j WCWCVIRRWA山口＊ VIR,D f PAWCWCVl,FEYDTPl-\WCW I s·以

RLCPEYPTRRTLCSSDRGCKKGWMD[p. 

P2RX7 I c且5ζ＞A
p.P142 I 月叫QQSKGI叮GRCVVYEGNQKT

I Q EVS/-\W I WMDQQSKGl,KGWMDQ也K I LUAD 

MQRMASVRAVPNPVINPYQPAPPSG[ 
PABP I I p.Y408 I p.Y4日8F﹞ FFMAAIPQTQNRAAYYPPSQI YQPAPPSG F .. QPAPPSGFF, PYQPAPPSG F, YQPAPPSG FF ,Q 
Cl c.1223/>.>T F AQLRP PAPPSGFFM,APPSGFFMAl-\,PPSGFFMAAI I KIRC 

LDTMNFDVIKGKPVRI M‘WSQRDPSL[p 
PABP 的4仰

Cl c.280ζ＞T p.R94C TF KSGVGNIF I DLBCL 

PABP c.467 468i p.E156f DENGSKGYGFVHFETQEAAERAIEK[p.E 
Cl nsG 156fs}NEWNAPK* I AERAIEKNEW I KIRC 

EKMNGMLLNDRKVFVGRFKSRKERE[p 
PABP p.A181 一A181TjTELGARAKEFTNVYIKNFGED SRKERETEL,KERETELGA,RETELGARA,KSRKERETEL,TELG 
Cl c.541G>I-\ T MDDEH ARAKEF KIRC 

KSKGFGFVSFERHEDAQKAVDEMNG[p 

PABP I c. 761 _ _7日 ︱戶口叫
Cl nsT s 

.K254fs]NGAQWKTN LCWSSSEKGGTA j 叫間K,KTNLCWSSS,A捌TNLCW..DEMNGN叫

DG f* TNLι可WSSSEK,t'\QWKTNLCWS,DEMNGNGAQW I CLL 

VL YVSPPQK. RSKGLVL YV,GRSKG LVLY,MM EGGRSKGL,LV 

I p.K333f I LRKEFSPFG flTSA州MEGGRSKG[p. L YVSPPQK, VLYVSPPQKK,RSKGLVLYVS,VSPPQKKPLK,GG 
Cl c.999delA s K333fs]LVLYVSPPQKKPLKQLQK* RSKGLVLY I KIRC 

RVWFCMF址，KVGRWSQQR,RWSQQRVWF .. QQRVWFC 
［＼！汗，IITSAKVGI司，叭／FCMFLLPf司，Gf干WSQQRV叭1,SQQRVWF

CM,GT!TSAKVGI司，VWFCM F LLP R,SQQRVW’ FCMF,KVGR 

PABP I c.9廿9d I p.V32.5 I 叫IDDERLRKAFSPFG flTSA州V3 WSQQRV,QQRVWFCMFL,WFCMFLLPRR,VGRWSQQRV 
C3 elTATGA fs 25fs]G RWSQQRVWFCM FLLPRRSH * W_,GRWSQQRVWF,WSQQRVWFCM,CMFU PRRSH I TGCT 

VL叭iSPPQK,RSKGlVLYV,GRSKGlVLY,MMEGGRSKGL,LV

~~BP : c.997delA : ~ K333f : ~~~~；：﹞~~~；~~~~~：~；·~~~~~~~G[p. LYVSPPQK,VLYVSPPQKK,RSKGI Vl YVS,VSPPQKKPl K,GG 

~？－~g－~y－~：＇. ＿＿＿＿＿＿＿＿＿＿一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一－－－－－L~~E主一一－－－－
AVESTSQAGDRGSVSSYDRGQPYA T[p. 

~~CSI : c.lO?SG>A : ~.US9 : ~~~~~﹞ KWSDDESGNPFGGSErNGGAN : RGQPYATKW : HNSC 
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ADLNRTLSRREKKKATDGVTLTGIN[p.Q 

N2 c.993G>C 
I p.Q331 I 331酬

H SAQ I !NII凹的圳GDQSLPSK I BHCA 

SSDKVTVNYYDEEGSIPIDQAGLFL[p.Tl 

p.T山 I 14們 PAIEISLDVDADRDGVVEKNN附 GLFLPAI日， FLPAI EISL, DQAG LFLPA, LFLPAI日SL,DQAGLFL
Pl-\Dl2 I c.340A＞ζ I p AS PAl,LPAIEISLDV,IDQAGLFLPA I MM 

VECISWAPESSYSSISEATGSETKK[p.K3 
02fs]VVN LGHSCCLDPETRLLRCG MSVL RLLRCGMSV,GMSVLACAL,LLRCGMSVL,SETKKVVNL,RLL 

111!31 c.904delA ACAL* RCGMSVL,LLRCGMSVLA,CGMSVLACl-\L I Sll-\D 

p.N28日 DSGSSQHLEHIPPKGSSELTTHDLK[p.N 

Pl-\LB2 I c.839dell-\ 280fs]TLDLLHL * j LK1LDLLHL,SELllHDLKl I s·rAD 

DSAHKMLVRENGVHSLllEPVTSRD[p.A 

p . .l\996 996T]TGIYTCIATNRAGQNSFSLELVVA 

PALLD c.2985G>A T AK I VlSRDTG阱， RDTGIYTCl,PVTSRDTGIY I KIHC 

PALM 

2一 c.3213 321 p.1075 KAVSKTSRDGAEQQGPEATVEEAEA[p一

AKAP 4!nsGAt'\GC 1076i 

2 nsEA 
1075_ .1075i叫EAAA悶（p的MF I ~MAEl-\AAF,VEEA 
EPPQVSSPVQEKRDVLP AEAl-\AFGS,V!'.EAEAEAAA I KIRC 

PALM 
2-

AKAP c.33.54 335 p.Gll 1 VQEKRDVLPKILPAEDRALRERGPP[p.G 
2 .SinsC 8fs 1118fs]PATASCAAQW’PD* RERGPPPAT,ALRERGPPPA,RERGPPPA TA I KIRC 

PALM 
2- KLEMVHKSRKDHSSGNPGQOAQAPS[ 
AKAP p.A299 ~~~gi;E﹞TAGPEANLDQPVTMIFMGY : ~；，~~！~~：.；~；~：i：~~gQAQL\PST,QQAQAPSTA,G : BRCA 
2 c.895G>A T 

PAMR I I p.G101 I CDSCLIHPGCTIFENCKSCRNGSWG[p. 扒NGVPWMTSM, RNGSWGVPW, KS CRNGSWGV ,CRNGSW 

l I c.302.delG I fs I Gl01fs]VPWMTSM' I GV川，RNGSWGVPWM,SWGVPWMTSM I STAD 

I TLCCWLTWA,WUWAQVSA,RTAUTHTL,HTLCι：wuw,c 

DSVGFNGKPECYYFENPTNPELCQK[p. I QKSRTAU,KSRTAUTH,LTWAQVSAF,LCQKSRTAL,LITHTLC 

PANK I I p.阱。Of I K400fs]SRTALITHTLCCW盯WAQVS.L\F I CWL,KSRTALITHT,HTI CCWLTWA,ELCQKSRT.L\L,WLTWA 

L_ ________ j___~｝－~.豆豆豆豆主---l－－~－－－－一＿＿＿＿___[ ＿＿：一一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿J ＿＿豆豆豆豆巳三史性＇.I日工L主曰：iI~~s;~：一一一一一一一一一一一一一一L~I.主E
SLGGGTFl V,FlVSAVFU.,AVFlLAVPL,LLK叭IHlVEl,LVSAVF

LLA,FLLAVPLI K,LLAVPLI KK,TFI VSAVFL,VFLL.AVPLI ,GTFL 

VSAVF,VSAVFLLAV,LKWHLVEl/>,.HLVEIAPKW,FLVSAVFLL 
A,LVSAVFLLAV,AVFLLAVPLL,LLAVPLLKKL .. KLLKWHLVEl,L 

LKKLLKW此，LLKWHLVEIA,HLVEIAPKWl,FLLAVPLLKK,VF

VSILAVYSKDNYKRVTGTSLGGG fF[p.T I lLAVPLLK,AVPLLKKLLK,TFLVSAVFLl,GTFLVSAVFL,KWHL 

PANK I I p.T417f I 417fs]I VSAVFLLAVPLLKKLLKWHLVEI I VEIAPK,TSLGGGTFI V,SAVFLLAVPL,GGTFLVSAVF,VPLLK 

2 j c.l251rJeiT [ s l APKW!N* l KU.KW j PRAD - ~ ~－－－ 

AAEEARRNP fLGGLLGRQRLLLRMG﹝口， I LLRMGAGRL,RMGAGRLGA,LLLRMGAGR,GAGRLGAPM, 

PANK I I p.G126 I Gl26A]AGRLGAPMERHGRASATSVSS I RQRLLLRMGA,RLLI RMGAGR,AGRI GAPMER,MGAGRLG 

__ L_ ________ l __ ＜：..：~7-7-豆三~－－－－－－ 1 一些＿＿＿＿＿＿＿＿＿＿＿__]__ 9－~~豆：已＝一一一一一一一一一一＿J主的！.~：~啞巴豆豆~，9＿~－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿＿J一些－~
lEMASKGDSTOADKl VRDIYGGDYE[p. I IYGGDYE悴， iFGLPGWAV,DIYGGDYEl,EIFGLPGWA,YEIFG

PANK I I I 悶的ljiFGLPGWAVASSFGNMIYKEKRE I LPGW,EIFGLPGWAV,D!YGGDYE!F,RDIYGGDYEl,YEIFGLP 

一.L一一」－－－~：.？.？＿~＿§三I一＝＝＝＝＝＝︱一＝－ ~~QLJ. 一＝＝一一一一一一一一一一一一一一一一一一1虫f主一＝＝＝一一一一一一一一一一一一一一一一一一一一一一一一一一一＿］＿
QLAAEYG LLG EKE LSQE 1吐 0.lVEfGG﹝口e

p.H107 I Hl07Y]YVG LPSVSYASSGASVSLQL VAE I QLVETGGYV,NQI VETGGY, YVGLPSVSY, VETGGYVGL_, YVG 

__ f.豆豆豆一J之~~~s;，三工＿＿＿＿J一－：〈＝
PAPD I c.575一676i I p.C22.5f I SLNGFGTRSSDGDLCLVVKEEPCFF﹝口．〔: 

__ :i: __________ _J__：：~~I ________________ ＿［＿＿~－－－－－－－－－－－--1－－~~~！~1~－~笠~＿［＿）－~－－－－－－－－－一一一一一一一一」一笠~！：.立T笠一一一一一一一一一一一一一一一一一一＿＿＿J三I!::'.2__ __ 
QYVHTASSRRVCDSSGYWTPEEAVG[p. 

PAPP I I pP917 I P9 ！丌﹞TPDVDQPCEPSLQAWSPEVHLY
A2 I c.2749C>A I T I HMNM I EEAVGTPDV I I. UAD 

PAPP I I p.!1683 I NSVEYKCEQGYGIGAVCSPLCVIPP[p.!1 

A2 I c.5049rJeiC I fs I 683叫VTP' I SPLCVIPPV,CSPLCVIPPV I STAD 

I I I CVIPPSDPVMLPENITADTLEHWME﹝口，！
PAPP I I p.P170 I P1705H]HVKVQSIVCTGRRQWHPDPV I TLEHWfv1EHV,MEHVKVO.Si,WMEHVKVQSl,TLEHWMEH 

...竺－－－－－－－L~：~！＿J,7-~三：~__ J __ ~~－－－－－－－－－--L－立且也一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿J___y:~，.！？＿I~－~.i:'.旦旦旦旦旦~~－＇：＇.：~~豆豆！~：.~~－1:'.Y.'.~！也~－~－'.v'.－~~－－－－－－－－－－－--1－－~－~主~－－－－－－－－
PARD I c.2'.12_253i I I TDAHGDLLPLTNDDSLHRALASGPP[p. I ALASGPPA T,RALASGPPA,ALASGPPATA,RALASGPPAT,H 
61-\ I nsC I p.G84fs I G84fs]ATAPTGAEAGRS* I RALASGPPA I KIRC 
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KYNVAYSKKWDFT ALI DFWDKVLEE(p. 

p.A584 A584TjTEAQH L YQS i LPD MVK!ALCLPN EETEAQHLY.LEETEAQI IL,TEAQH叫L凹的I ILY,TEA I KIRP,PR 
PARG c.1750G>A T lιT QllLYQSI 1-\D 

P/-\RPl p.K461f PSLKTVKVVIFQPELLNIFYDSMKK[p.K4 
5 c.1381de!A s 61fsJETSLHH 本 SMKKETSLH .. DSMKKETSL,l\/lKKETSLHH,SMKKETSLHI I I STAD 

RMWVENIQK,IQKKKARI A,KARLACLSF,I PRMWVENl,NPI 
SSLDSSGFSLHIGLS/V\YLPRMWVE[ p.K SMSTSL,NIQKKKARL.KKKARLACL,LACLSFNPl,CLSFNPIS 

p.K847f I 847fs]NIQKKKARLACLSFNPISMST盯 M, YLPRMWVENl,RLAC LSFNPl,Rl\/lWVEN IQKK,KARLACL 
PARP4 I c.2541d 巴！A I 5 本 SF N”KKARLl-\CLSF”ACLSFNPISM I Sll-\D 

SSQGQRGHTSMKAVYVEPAMMM[ 
c.685 .687d p.A236 p.A236del}ISDDQ!DIAEVEQYGPQEN 

P/-\SDl 巴！ Gζ ﹝ d巴l VHMFVDSDS EPAAAAl-\A，州 GBM 

PSRS FSSAH RH LSRRN G LS RLCQSR[p.T RLCQSRIAL,LSRLCQS悶，GLSRLCQS間， LSRLCQSRIA,SRLCQ

PASK I c.185ζ＞T I p.T621 621﹞ IALSEDRWSSYCLSSLAAQN ！ι：TSKL SRIAL I KIRC 

p.P395f YSHPQYTAYNEAWRFSNPALLMPPP[p. PVRPCRCCR .. MPPPVRPCR,RPCRCCRCL,LLMPPPVRP仁， L
PAX2 I c.1183de!C I s P395fs]VRPCRCC RCL * MPPPVRPCR,NPALLl\/lPPPV I STAD 

HGGVPHQPQTDYALSPLTGGLEPTT[p. 

p.T的 i T424M﹞ MVSAS臼Q叫叭叭PT
凹陷 I c.的1C>T I M SQSYC l MVSASCSQR,LEPTTMVSA.l\/lVS的叫做，Tl\/lVSASCSQR I CRC 

LE RKEAEES EKKAKHSI DG I LS ERA﹝口.Sl
p.5197 97L]L.APQSDEGSDIDSEPDLPLKRKQRR 

Pl-\X3 I c.590C> T s SERAU\PQS I 日LCA
p.P375f QTSSYSCMLPTSPSVNGRSYDTYTP[p.P 

PAX6 I c.1124de!C I s 375fslHICRHT* I RSYDT、行PH . .SYDTYTPf I STAD 

LDEDMHQKl.AREMNLSETAFIRKlH[pι 

PSSQjQTDNFAQSSCFGLRWFTPASEV 
PBLD I c.164C>A I p P55Q I PLCG I KLHQTDNFA,RKLHQTDNF,IRKLH叮D阱，H叮DNFAQSS I LUAD 

PGGRGKQDIGDILQQIMTITDQSLD[ p. 
E70K﹞ l仇圳卡叫

PBX2 I c.208G>A I p.E70K l CEIK TDQSLDK，的LDKAQAKK i 吼叫
LRSRFLDARRKRRNFSKQATEVLN E﹝口ιY

p.Y262 262Fj FFYSH LSN PYPSEEAKEEL.AKKCGI QATEVLNEF,TEVLNEFFY,NEFFYSll 凶，ATEVLNEFFY,VLNE KIRP .. LUS 
PBX2 c.785A>T F T FFYSH L .. KQATEVLN EF, FFYSH LSN PY, N EFFYS H LSN 仁，TGCT

PBXIP c.2186 218 p.1-1729 KKDKHSQSPRAAGPREGHSHSHHHH[p 
1 8delACC de! 一 H729dellRG* I HSHSHHHHR I BLCA 

DKLEEDINSSMTNSTAASRPPVTLR[p.L 

PCBP1 I c.305T>A 
p.l102. I 叫QVVPATQCGSI IGKGG馴服

I Q ST I RPPVTLRQV.R的VPAT缸，RP阿LRQVV. R的VPATQCG I CRC 

AVRIAREIGYPVMIKASAGGGGKGM ﹝Pι 

p.R23日 R230HJHIAWDDEETRDGFRLSSQEMS 
PCCA c.689G>A H SFGD HIAWDDEETR STAD 

QVSDVNDNAPRFSQPVYDVYVTENN[p NMPGAYIYA,TENNMPGAY,NNMPGAYIY,MPGAYIYAV,V 

PCDH I I p川 I .V477MjM叫YA州DRDEGANA TENNMPG!W,YV守ENNl\/lPGA,NMPGAYIYAV,YDVYVTEN

10 c.1429G>A l\/l QLAYSI NM,l\/lPGAYIYAVS,TENNMPGA11 I CRC 

ILIVDQI、IDNAPAIVAPLPGRNGTPA[p.R

PCDH I I p.R587 I 587SJSEVLPRSAEPGYL汀RVAAVDAD
10 c.17到＞A S DGE j GTPASEVLPR，側的附肌 I LUAD 

SDGRQAADYRSNLHVPGMDSVPDTE[ 
PCDH p.V986 p.V986L]LFETPEAQPGAERSFSTFGKEK 
10 c.2956G>T L ALI-IS I TELFETP臥，GMDSVPD fEL,MDSVPD fELF I LUI-ID 

PCDH c.354 35.Si p.Nl18 EVFLEMPLELFQVEIEVL DI NDNPP[p .N 1 
10 nsC fs 18fs]LFPGARPDGGN L本 I VLDINDNPPL,LDINDNPPLF I STAD 

PCDH c.673 674! p.P225f TAVDGGGGGGVGEGGGGGGGAGLPP 

10 rise s _j[l_，£＇.三三.？.！~J.~~~~L＇.~＇.！＿~~I!.'.t史
DNAPVFfQSFVfVSIPENNSPGIQL﹝口，1

~~~H : c.1457仁＞T : ~；T486 : ~~~~1p﹞ MKVSAMDADSGPNAKINYLLG : IQLl\/lKVSAM.QLMKVSAl\/lDA : GBM 

SSDPYSVSDCGYPVTTFEVPVSVHT[p.R 

PCDH I I p.R101 I 1010i﹞ IPPMKEVVRS叫KESTTMEI
11X c.3029G>T 01 WIHP 

I SVHTIPPMK,EVPVSVHTl,HTIPPMKEV,VSVHTIPPM.VSVH 
TIPPMK.TIPPMKEVVR,l ITIPPl\/lKEVV,FEVPVSVHTI I LUAD 
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DDLSAHNPLYKENISQVSTNSDISQ[pιR 

PCDIJ p.R155 15521] ITDFVDPFSPKIQ,l\KSKSLRGPRE 
15 c.4655G>T 21 Kl DISQITDFV,QITDFVDPF,SDISQITDF,SQITDFVDPF I me 
PCDH p.C171 VE LKSE PNVISSPAECS LELS PSRP[p.C17 ELS PSRPFV, FVLHSSLSR, RP FVU !SSL, LELS PS RP F, FVLHSS L 
15 c.5138G>T 3F 13 F j FVLHSSLS RRETPI CM LPI ETE RN IF SRR,SLELSPSRPF,LELSPSRPFV I KIRC 

YVSINPNSGDiYALRSFNHEQTKAF[p.E 

PCDH I I p.E530 1 日OK] KFKVLAKDGGLPSL的NAT附l QTKAFKFKV,KAFKFKVLA,AFKFKVLAK,TKAFKFKVL,HEQT 
19 c.1588G>A K LD KAFKF,KAFKFKVLAK,QTKAFKFKVL I UCEC 

NASDPDEGTNGQVVYSFYGYVNDRT[p 

19 c.856C>T 
I p間 1 師CJCELFQIDPHS吼叫做LDYE

c I BRCA 
L VERRVGERALSNYVSVHAESGKVY(p. 

PCDH I I p.A519 I A519TjTLQ叫EE肌QFQVS心 i AESGKVYTL,GKVYTLQPL TLQPLDHEEL,KVYTLQPLDH,SG 
AC2 c.1555G>A T GVPP KVYTLQPL,HAESGKVYTL I me 

llKCYRYTV,YTVYGTACC,IKCYRYTVY,YRYTVYGTA .. SllKCYR 

PCDH I I p.A736 I ALSTVSFIFLLTlllLSllK 
Aζ2 c.2207C>T V VYGTACCGGFζGVRERSP/-\EL YKQAN AC I CRC 

TALRCSAAPTEGACGPVKPTLVCSS[pJ\ 
PCDIJ p.A742 742VJVVGSWSYSQQRRQRVCSGEGLP SSVVGSWSY,KPTLVCSSV..ζSSVVGSW針，KPTLVCSSVV,LV

AC2 c.2225C>T v KADL CSSVVGSW LUAD 

PLQVFHVDVEVKDINDNPPVFPATQ[p. 

I p心！山川叫SRPLDSRFP心叫 VFPA TQNNL,NNLFIAESI司，FPATON NLF,VFPATQN NLF, FP 
Aζ2 c.414G>[ N DIG ATQNNLFI I uζEC 

RFSRQEQRLFILESRMPDSRFPLEG[p.A 
PCDH p.1\156 1S6V}VSDLDIGANAQLRYRLNPNEYFD 
AC2 c.467ζ＞T v LDV DSRFPLEGV, FPLEGVSDL I me 
PCDH p.E190 NALLSYKLSSSEFF FLD IQAN D ELS [p. E19 ELS KS LS凹，KSLSLVLGK, LSKSLSLVL,DELS陷LSL.. DELSt心LS

Aζ2 c.568G>A K OK}KSLSLVLGKSLD Rffii\EVN LLLVA f LV I CRC 

AFERTIYKVRLLENAPNGTLVVTVN[p.A 

AC2 c.796G>/-\ 
I p.A266 I 266T﹞πDLDEGVNK酬SFNTDMSAD

T !LS I NTTDLDEGV,TrD I me 
SYKVVLSENVQNDTRVIQLNASDPD[p. 

Aζ2 c.811G>A 
I p.E271 I E271K]KGLNGEISYGIKMILPVSEKCMF 
K 圳 j Q州SDPDK,KGLNGEIS I CRC 

SSQVTVRVVVLDDNDNRPMILYPLQ[p. 
PCDH p.NS68 N568KJKG1 LPCNDLVPRSAEAGYLV fK !LY PLQKGT, PM IL YPLQK, IL YPLQKGTL, RPM !L YPLQK, YPLQ 
B1 c.1704C>G K VVAV KGTLPC LUSC 

VSAWDLDSGTNSE凶、何FSHASEDl[p.R

B12 c.865C> T 
I p.R289 I 289C]CKTF州KSGDlfLTAPLDFEAIE

c s j 的叫CKT們叫印ICK，削印ICK fF,SEDICKTFEI I uζEC 
VLDKALDREEEAELRLTLTALDGGS[p.P 

B13 c.662C>T 
I p.P221 I 221Ll LPRSGTAOVYIEVLDVN圳削

I QP LPRSGTAQV,SI PRSGTAQV,TALDGGSLPR,LPRSGTAQVY I GBM 

LIMDINDNAPtFVHTPYGVQVLtNS[p. FLDSPIVRV,SFLDSPIVR, NSFLDSPIV,GVQVLtNSF, VQVLE 
PCDH c.763 764ζ p.P255 P255F] FLDSPIVRVLARDIDAGNFGSVS NSFL,FLDSP!VRVL,NSFLDSPIV且，YGVOVLENSF,LENSFLDS

B4 C>TT F YGI F Pl TGCT 

AGSEAVIWS!PEETESGYSVANLAK[p.D 

BS c.151G>T 
叫心心rHGARM間N阮 j Y叫凶的，Y閃閃E叭叭G,N LAKY LG LGV, YLG 
LLQ LGVGELA,KYLGLGVGEL,GYSVANLAKY,YSVANLAKYL I CRC 

R r ARLLSERDAAKHRLVVLVKDNGE[p. 
PCDH p.P649 P649S] SPRS/-\TATLHVLLVDGFSQPYLP SPRSATATL,GESPRSAT A, LVKDNGESPR, ESP RSA TATL,GES 
BS c.194SC>T s LPE PRSATAT LUAD 

RLTUALDGGSPPRSGTAQVYIEVV[p.D 

I p.D235 I 23SN]NVND州州州QISEDSP QVγIEVVNV,EVVNVNDNA,NVNDNAPEF,AQVYiEVVNV,V 

B8 c.703G>A N ISF NVNDNAPEF,IEVVNVNDNA I CRC 

GVELl-\PRSAERGYLVTKVVl-\VDRDS[p. 

PCDH I I p.G599 I GS99V﹞心WISYRI LK腳印的 SVO.NAWLSY,VQNAWI SYR,VVAVDRDSV,VQNAWI SY悶，
GCS c.1796G>T V LHTG SVO.NAWLSYR, DSVQNAWLSY, VDRDSVQNAW I KIRC 

ALKQSLVVAVQDHGQPPLSATVTLT[p. 

叫 i I p.V662 I V6叫MAVADSIPEVL叫叭。 LSATVTLTM,ATVTLTMAV,LTMAVADSl,TVTl H叫AVA,MA 
GCS c.1984G>A M GPYNY VADSIPEV,TLTMAVADSl,SATVTLTMAV, PLSATVTL TM I CRC 
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RLL VAVRDGGQPPLSAT ATLH L VFA﹝Pι 

PCDH I I p.D664 I 055州SLQEVLPDITDRPDPS叫E VFANSLQEV,LHLVFANSL,FANSLQEVL,LVFANSLQEV,TUI 

GC5 c.1990G>A N LQFY LVFANSL,VFANSLQEVL I BRCA 

TVTVAVADRIPDILADLGSIKTPID[p.P6 
PCDH I p.P684 I 叫-JED叫L、州州州F叫
GCS c.2051C>A 11 VI HEDLD仁fLY,IDHEDLDLl L,TPIDHEDLDL,HEDLDLTLYL I LUl-\D 

SVVGNLAKDLGLSVLDVSARKLRVS[p.A SARKLRVST, RKLRVSTEK, KLRVSTEKL,STE KLH FSV, RVSTEK 
PCDIJ 70T]TEKLHFSVDAESGDLLVKNRIDREQ LI I F,KLRVSTE KU I, VSTEKLH FSV, RKLRVSTEKL,LRVSTEKLH 

GC5 c.208G>/-\ p.A70T F,TEKLHFSVDA I UCEC 

PCDH M/V\LQKLPHCR[p.K12N]NLVLLnLLA KLPI JCRN LV,N LVLLn LL,LPHCRN LVL,QKLPHCRNL,KLPH 

GCS c.36G>T p.K12N TLW’ EARAGQI RYSVRE CHNLVL, LPHCRN LVLL, LQKLPHCRN L,HζRNLVLLCF I LUl-\D 

PCDH p.5289 L TATDPDEGI NGKLTYSFRN EEEKl[p .S2 

GCS c.855ζ＞T L 89L]LETFQLDSNLGEISTLQSLDYEESRF EE EKI LETF, NE EEKI LETF, LETFQLDS NL I CRC 

DPDEGANGEVTYSFHMVDHRVAQIF[p. 

PCDH p.R293 R293CJCLDSYTGEISNKEPLDFEEYKMY CLDSYTGEl,AQIFCLDSY,H RVAQIFCL, VAQI FCLDSY,AQIFC 
GCS c.877C>T c SME LDSYT SKCM 

ILFTNWYQA,FTNWYQASK,TSVMTEPCK,HQSHPCSTS,QS 

HPCSTSV,SHPCSTSVM,VMTEPCKIL,MTEPCKI 凹，CKILFTN

此…

3fs]CSTSVMl EPCKILFfMWYQASKKRK ASKK,SfSVMTEPζK, VMTEPCKILF ,LFTNWYQ/\SK,QSH PC 

PCGF3 I c.189delC I p. H悅 j * STSVM,EPCKILFINW I STAD 

PYQTO.PTFQ/WA l MSFTPQVQPTPl [p 

P叫 I .P3946T]TQPSYQLPSQMMVIQQKPR 
PCLO I c.11836C>A I 6T Cl.TT川 l PTPHQ削，TPTlQ附Q心PTPTTQ附 I LUAD 

VKAEEDPMEDPYELKLLKHQIKQEF[p.R 

P叫 14叫CRGTESLDH心HYYHADfS
PCI 0 I c.12397C>T I 3C YRHF H QI KO.E FCR,0.EFCRGT ES, QEFCRGTES L I SKCM 

LAR!YIRRfLRNFINDEMQAKGIPQ﹝p.I司 MQAKGIPQfli句， GIPQMAPPK,MAPPKRKRK,QMAPPKRKI司，

I p.叭 j 叫﹞MAPPKRKRKRVKQ州YV附 MQAKGIPQMA,KGIPQMAPPK,QMAPPKRKRK,MAPPKR 

。1 c.812G>[ M NQLI KRKR,EMQAKGIPQM I LUAD 

RNFINDEMQAKGIPQRAPPKRKRKR[p. 

。1 c.842.T>C 
I p.V281 I V281馴Q州州喇叭PLDS

A WJE l 削0.RIN fY,RAKQRIN1YV,K削QRINTY,AKQRINTYVF I 1GC1 

GEHITNHRNPSNNRQIHNGKKEEAS[p. 

I p.R13.5 I R135Q﹞QNLSTPPLRCSS闊的ITSHHSS SQNLSTPPL,KKEEASQNL,SQNI STPPI R,GKKEEASQNL,AS 

2 c.404G>A 0. GPL QNLSTPPL,KEEASQNLST I CRC 

11 nrnDGSLHA lVSllNIYKEGNL[p./-\34 

P叫 i I p.A348 I 州VIQQ叫MSARLfVVC闊的
E2 c.1043C>T V RG j NIYKEGN叫 I CRC 

Kl fVPEGKVVVLNFHFIDLESDNLC﹝ p.I司8

PCOLC ~~］ HYDFVDVYNGHANGQRIGRFCGTF : ~~s；~~~~H;,l~~~CF：~；soNLCHYDF,ESDNLCHYDF,NL : CRC 
E;2 c.260G>A p.R87H 

PCP4L DLTAPETEKAALAIQGKFRRFQKRK[p.K 
1 c.191A>G p.K64R 64R]RD PSS 那 KFRRFQKRKR I 1GC1 

MMfLEDHYHSDVAYHNSLHAADVAQ[ HAADVAQ仁f,DVAQLTI IVL,LHMDVAQL,AQLTHVLLS,SL 

p.S417 I p.5417!﹞川LLSTP叫VFrDLEll AA HAADVAQL,DVAQLTHVLL, l THVLLSTPA,HAADVAO.LTH, 
PDE4B I c.1250C>T I L iFA ADVAQLTHVL,AQLTHVLI ST I CRC 

NVYALKATSELDLEMEALKTVYKSG[p.E 

I p.E2.29 I 229K﹞ KT！州州NEVVDLQWfY KTIVVTCAV,TVYKSG KTI, YKSG KTIVV,ALKTVYKSG K, KTIVV 

RA c.68.SG>A K GEVK TCAVF,KTVYKSGKTl,TVYKSGKTIV .. YKSGKTIV\/T I GBM 

SQAfMKVAVKMLKSTARSSEKQALM[p KQALMLELl(,EKQALMLEL,ALMLELKIM,LELl(!MSI址，M LEL 

PDGF p.S650 .S650l] l ElKiMSHLGPHLNVVNLLGAC KIMSHL’的SEKQALMl,SEKQALMLEL,KO.ALMLELKl,LMI E 

RB c.1949仁＞T TKGG LKIMSH GBM 

PCSPTSPAHSLSRKSPIMYPSTTMA[p.N TMAKAPGLV,MYPSHMAK,HMAKAPGL,YPSTTMAKA,T 

::::: I ::::::, I 時pK ESOO間 11；；；，帥~~~~的：~~~叫~~E仔s；；；；；；.~V;v＇去~ I ：：：，制仔D阻.：：：：：mS叫岫圳的岫叫A叮叮~ ::s可,c 
TMFILDDHDSDLDLWPWWGEPIYRN[ 

p.G793 I 口.G793W﹞WQYVGK.l芯SAYSYSI ERHV I EPIYRNWQY,WQYVGKTTS,WWGEPIYRNW,iYRNWQYV 

PDPR I c.2377G>T I W I CLGFVH I GK,EPIYRNWQYV,WQYVGKTTSS I LUAD 
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KNDDLNKPINKGRKRAAVGQESPGG[p 

p.L130 I .L1309FJFEA州附P吼叫KK/V\P
PDS5A I c.3927G>C I 9F AERQID QESPGGFEA,GQESPGGFEA I TGCT 

EDPKEQVKRYGGFLRKYPKRSSEVA[p.G 
p.G191 191W]WEGDGDSMGHEC}LYKRYGGFL 

PDYN cS71G > [ w RRIRP YPKRSSEVl-\W,VAWEGDGDSM I LUl-\D 

PDZD p.R565 RKHSLPQLLDSSSASQEYH IVKKST[p.RS IVKKSTSS L, TSS l.STTQV, KKSTSSLST, H IVKKSTSSL,STSSLST 
2 c.1693仁＞A s 65SJSSLSTTQVESPWRLIRPSVISllGL Y TQV,IVKKSTSSLS,KKSTSSLSTT I LUAD 

。TETVGLSFGNIPVFGDYGEKRRGG﹝口

PDZD I c.302 _303i I p.R101f I 叫5﹞QEEENP削A配GLHLGDRA
2 nsG s EEEO.PSREEWEGP11-\G* REEWEGPTI-\, EEQPSHEEW,EEWEGPT/-\G,EENPPGSC/-\ I STt'\D 

RTAPSLTCV,QMGFFiLQL,VI VMHPRGA,MGFF!I QLR,GAR 
SLSVEM, KVRPTSCRT,S PGSGARS L, RPTSCRT AP, VM HP RG 

AKWKNPDGHMDGLTTNGVLVMHPR I ASP,SSGEQQMGF,GEQQMGFF!,EQQMGFFIL,HPSNEES 
G[p.G197fs]/-\SPRSPSPGSG/-\RSLSVE I WW,QQMGFFILQL,VMHPRGASPR,SVEMCTPCEK,QMGF 
MCTPCEKPGRPSNEESWWKVRPTSCH I FILQLR,HSPSPGSGAH,KVRPTSCRTA,WWKVHPTSCR,HPR 

p.G197 I TAPSLTCVGPLSSGEQQMGFFiLQI RST I GASPRSP,RPTSCRTAPS,APSLTCVGPL,GPLSSGEQQM,SG 

~－~－~！三一L＇.：~？..~~2些＿＿＿J __ ~： ＿＿一＿＿＿＿＿＿＿J ＿＿了一一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿J ＿＿在巨臼笠扭＇~巨2豆E旦g且豆~~，·
KLGQllMKK,KMHRPVCYK,IMKKMHRPV,OJIMKKMRR,M 
KKMRRPVC,QKKL.GQllM,KKMRRPVCY,llMKKMRRPV,KK 

p.1370f j 的KTKQNV凶PEKEKQMSEPLDQKK[p. I MRRPVCYK,IMKKMRR內亡，DQKKLGQllM,KLGQllMKKM, I BLCA,PR 
PEXl c.1108de!A I s 1370fs]LGQllMKKl\/lRRPVCYK* I MKKMRRPVCY I AD 

TSGGDAQGMNAAVRA\iVRVGIFTGA[ I FTGASVFFV,SVFFVHEGY_,IFTGASVFF,GIFTGASVF_,VGIFT 
p.R118 I p.R118SJSVFFVHEGYQGLVDGGDHIK I GASV,RVGIFTGASV,ASVFFVHEGY.IFTGASVFFV,VGIFTGA 

PFKM I c.352C>A I s I EATWES SVF,GIFTGASVFF 
ELMPHTFSK,GSRPELMPH,HTFSKSPST,YLANMGGSR,STS 

GICSPT,RPELMPHTF,NMGGSRPEL,SKSPSTSGl,TSGICSPT 
W,MPHTFSKSPS,ANMGGSRPEL,NMGGSRPELl\/l,SRPEL 

LUl-\D 

p.MS9 
PFKP c.1T79d 巴！G 3fs 

PGAM p.R211Q 

1 c.719G>A i一l

p.F565 
1 c.1694T>G c 

c.1277 127 p.G426 
PGMS I 8insC fs 

PGMS I c.292A>G I p.198V 

PGPEP I c.49日＿491i I p.叫
ll nsA s 

SGTKRRVFllETMGGYCGYLANMGG[p. 
M593fs]SRPELMPH fFSKSPSTSGICSP 
TWSf* 

PIVYELDKNLKPIKPMQFLGDEETV[p‘ R 
240H﹞ i一l KAMEAVl-\AQGKAKK* 

QAPSSTEISLKLHIAQPENNTHVAL[p.FS 
65C﹞CKM、行SSDCRYEVTVKTSFSQILG

QV 

VWLSllAARKQSVE日VRDHWAKFG﹝p‘

G426fs]PPLLLQV* 

RT AIEIVVQMAAANGIGRLllGQNG[p. I 
98VJV岱TPAVSCll RKI KA1\GGll LT ASH 

KGCAAL.IHVPPL.SRGLPASL.LGRAL[p.Rl 
64fsJKSHHPGNAGRGGKAQAQSPVRR 
KLNHGPSSQRELTGGLLL * 

MPHl干，FSKSPSTSGl,STSGICSPTW I ST/-\D 

TVHKAMEAV,ETVHKAMEA,HKAMEAVAA,DEETVHKAM, I 
ETVHKAMEAV,EETVHKAMEA I CRC 

THVALCKMY,NTHVALCKMY I OV 

HWAKFGPPL,AKFGPPLLL.HWAKFGPPLL,KFGPPLLLQV I KIRC 

RLllGQNGV,VLSTPAVSCl,RLllGQNGVL,GQNGVLSTPA I STAD 

SQRELTGGL,ASU.GRALK,RALKSHHPG,KSHHPGNAG,KAO. 
AQSPVR,QAQS叭iRRK,GKAQL\QSPV,AQSPVRRKL,RKLNH

GPSS,RELTGGLLL,ALKSHHPGNA,KLNHGPSSQR,KSHHPG 
NAGR,KAQAQSPV阱，A帥的PVRRK,50.RELTGGLL I KIRC 

ALPDPAPAA,AVRQPRPAP,RQPRPAPPL,MICMPVGGA,M 
PVGGARPL,GARPLTGVL,GPAPPHCPA,LPDPAPAAV .. LPPH 
APLGL,HRLPPHAPL,AQQNAGH DH, WPAGCG PAP, VMIζ 

LPCI PVKLSPPLPPKKVMICMPVGG[p.V I MPVGGA,VI HSPEEWPA,ALPDPAPAAV,RLPPHAPI GL,C 
2Slfs]ARPLTGVLHSPEEWPAGCGPAP I MPVGGARPL,MiCMPVGGAR,GARPLTGVLH,1-\VRQPRPA 
PHCPALPDPAPAAVRQPRPAPPLHHRL I PP,AGHDHAEAGK,MPVGGARP！了，GPAPPHCPAL,CPALPD

PHAC Iι752 _753i I p.V251 I PPHAPLGLQNDRRAQQNAGHDHAEA I PAPA.RPAPPLHHRL,HHRLPPHAPL,EEWPAGCGPA,VRQP 
TR1 I nsG I fs I GKL * I RPAPPL,RQPRPAPPLH,AQQNAGHDHA,WPAGCGPAPP I LAML 

RVWPSTTTL,TTTL.SCPPR_,RVASRVWPS,ASRVWPSTT,RSS 

TS CS TA, HWC PTQPRR, TQPRRVAS R,CPTQPRRVA, QP RRV 
ASRV,WPST r fLSC,GQTSHWCPT,SRVWPSl rr,M 叭／GGO.

LPCLPVKLSPPLPPKKVMICMPVGG[p.V I TSH,TSHWCPTQP且，SHTLSCPPI司， RVASRVWPST,ASRVW 
2Slfs]QTSHWCPTQPRRVASRVWPST I PSTH,RSSTSCSTAA,STSCSTAATA,PTQPRRVASR,CPTQP 

PHAC I I p.V251 I TTLSCPPRSSTSCSTAATASTSPPPPAPS I RRVAS,QPRRVASRVW,APSPCTPRAA,MPVGGQTSHW,SR 

TR1 l ι753delG l fs j P口PRAAE* j VWPS行TL j__?._!:AD 
早 已 一一一一一一一－ • 

PHAC I c.711 712! I p.S237f I APVPPPKPASRNTTREAAGSSHSKK[p.S 

＝工~~－－－－－－上：.：~~~－－－－－一一一＿＿＿__[ __ ~ ____________ ＿＿［＿三三？！~）：~－~~－~－：＿＿＿＿＿一一一一一一一一一一一一一一一＿＿＿＿＿_L笠~~－~！巨型＇！：＇.~－~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L~I.主＇.？_____ _ 
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CLLIYLQSL; YLQSI HAPL,SLHAPLHSL;RLFKLCQKL,l. IYI QSL 

HA, RS PS PH CLL, LHSLLRLFK .. HAPLHS LLR,SPS PH C LLl,SP H C 

LLIYL,1-\P LI IS LLHL, LQSLHAPU I, LHAPLHSLL, FKLCQKLSF, LL 

DEREKSTCSMGSELLPMISPRSPSP[p.S I !YLQSLHA,SLHAPLHSLL,PLHSLLRLFK,LLRLFKLCQK,RSPSP 
PHAC I I p.S3.54f I 3S4fs]HCLLIYLQSLHAPLHSLLRLFKLCQ I HCLLl,IYLQSLHAPl.,l.FKLCQKLSF,SPSPHCLUY,SPRSPSPH 

I＿~：~ _____ J __ ~：｝＿2旦史i＿~＿J__ ~－－－－－－－－－－－－－1~~－~－旦~：：＿~－－－－－－－－－－－－－－一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿立了－~~~－~~~＇~＇~~LY..'._9:.~－~!:1：~~~＇~！旦~~：~：~~~＇~－~－~－－－－－－－－－一一＿＿＿＿＿＿＿J __ ~！：也＝
I I STAMDTEPNPGfSSVSHfSSfffT﹝口，T

c.104_106d I p.T3sd I 35de!] IHSSSRMQQPQISVYSGSDRHA 

－－~~g _ ___J一旦！－~~~－－－－一一＿J＿~！＿_________ J __ ~.旦旦旦一一一一一一一一一一一一＿＿J ＿＿立~~立JJ:！，立1笠立立！＿＿＿＿＿一一一一一一一一一一一一一一一一一L~~！~~－－－－－
LGILGl.GRIGREVATRMQSFGMKTl[p.G I KTll YDPll,SFGMKTll Y,QSFGMKT!L,MKTilYDPl,GMKTilY 

PHGD I c.5! 7 _518 I p.G173 I 173LJLYDPllSPEVSASFGVQQLPLEEIW I DPl,QSFGMKTll.Y,LYDPllSPEV,MQSFGMKTIL,MKTILYDPI 

生＿＿＿＿＿＿＿＿＿ 1 __ 9＿§：~I工一一＿＿＿＿ I __ ~－－一一一一＿＿J＿：：＿~＿一一一一一一一一一一一一一一＿＿＿＿J_J ＿＿＿＿＿一一一一一一一一一一一一一一一一一一一一－－－－－－－--1－－~~~！~~一－－－－－·
KKRGRKPKKl.QYAKPEDLEQNNVHP[p. 

p.!1681 I il681M]MRDEVLPSSTCMFLSETNMVK I EQNNVHPMR,MVHPMRDEV .. LEQNMVHPM,HPMRDEVL 

E巨i巳＿＿___] 
I I PWPANQPI PGGI LPRPLSLAPSSSS[p.S 

PHOS I c.95_97del I p.S32d I 32dei]CCS PPCSQDG RMAAQGAPRF LL 

~！＿＇.2.LJ__~g ______________ J __ ~l ＿＿＿＿＿＿＿＿＿＿＿土豆豆豆一一一一一一一一一一一一＿＿J一三~－~＇.＇.：.！：＇.？＿？＿？.
I I MIAISAVSSAll FSl.LCEAS.[[p.V22F]FV I LI CEASTFV,Sl.LCEASTF,CEASTFVl.l,SI LCEASTFV,U CEA 

－－~＇.！＿~－－－－－－L~：§：~~§﹔：：I _______ J _}?:_ 
SETQSSPTKGVLMYQPSSVRVPSVT{p.S 

p.S.519 I 519L] l VDPAAIPPSLTDYSVPFHHTPISS 

__ ！：！您一L~：｝＿~~§~：：：工＿J一－~－－－－－－－－－－－－J＿＿也－－－－一一一一一一一一一一一一一一一一一一＿J＿主~~！：＇.三＇.＇：＇.：！：~，♂主－~巨！？.三＿y:
GGDPSENKKKVEVIDLTIESSSDEE[p 04 

p.D460 I 60N]NLPPTKKHCSVTSAAIPALPGSKG 
PIAS3 I c.l378G>A I N I Vl. I iESSSDEENL 

s 

CESC 
－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－嚕＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿, 
KREVDMHPl.,REVDMHPLC,DMHPl.CPSl.,HPlCPSLC孔，V

PIAS3 : c.348delC : f;Hllb : ~：~~~~l~~~~~~~l~；.KREVDMHP[p.H DMHPl.CPSl.,REVDMHPLCP I STAD 

PIGM I c.674G>T 

Rl.CNLAVLl.,NI AVl.lFVA,l.l.KRl.CNlA,lAVI LFVAV,El.lKRl. 
NDKSl.RQFRγfFQACLYELl.KRLCN[ p. R CNL,I KRLCNl.AV,KRLCNl.AVI ,LCNl.AVI l.F,MlAVl.LFVAV,l 

p.R22.S I 2.25l] IAVLLFVA LKRLCNLAV,RI CNl.AVl. I F,YEl.lKRl.CNL,I KRI. CNI AVL,KRl. 

I L G CNLAVLL 

VTVl.VKAGAGAPRTRTVlTPFSGPP[p.P I KLTWIMWSl.,WIMWSLKST,lTW!MWSLK,SLKSTDTCR,TP 

p.P787f I 787fs]LLKLTWIMWSl.KSTDTCRRSSGA I FSGPPLL .. LI Kl.TWiMW,VI TPFSGPPl.,KLTWIMWSLK;SLKS 

I LUAD 

__ f！＿~立＿J__ ＇.：：~~~1豆豆i＿~－－--1－－~－－－－－－－－－－－－－－L~二一一一一一一一一一一一一一＿＿＿＿＿＿J＿工'2IS.:！.：~~＇~i_<_~I－~~！扭捏＿＇＿？＿~－－－－－－－－－－－－－一一一一一一一一一＿＿＿＿＿＿J __ ~I在且一－－
MAQKRKSLYKQIGLYPVLVIDSSGY[p v 

p.V!83 I 183G]GNPNYTGRIRLDiQGTGQLLFSV 

PIGR I c.548T>G I G I VIN I SSGYGMPNY,DSSGYGNPNY I TGCT 

I I p.A346 I TAMINNSRNLNIQLKWKRPPENEAP[p. I I 
PIGT I c.1037delC I fs I A346fs]QCPSCMPSGT' I NEAPQCPSCM I STAD 

EELNGYIWHLIHAPPEVAECDLVYT[p.F 

PIK3C I I p.F147 I 14731] I FHPLPRDEKAMGTSPAPKSSD I LVHLFHPl.,YTl.FHPLPR;AECDLVYTl.,DI 叭TLFHPlλFHP!

－－~巨一＿＿＿＿＿J __ ~，旦旦旦

327 



WO 2016/187508 PCT/US2016/033452 

PIK3C 

PLDFSKDTSGKPVARSKTMPPQVPP[p. 

R287fs]APMPPAMATERMRRLARTAG 

FLQPRWAPGPTLLPMAMSCLRSQKRE 

p.R287f I MRRLLHF盯CW!SFDu\LTSK廿SSLAM 

TMPPQVPPA,1.1 HFATCV丸，1,AMSGVLSPL_,RLARTAGFL,FLQ

PRWAPG, LLP MAMSCL, EM RRLLH FA, WISFDLALT, VLSPLA 

QST ,AMAT ERM RR,AMSCLRSO.K, !HAG FLO.PH, RW APG PT 

LL,REMRRLLHF,HFATCWISF,CWISFDLAL,RMRRLAR. 阱，R

SQKREMRR,l SK11 SSLA, LPMAMSCLR,MSCLRSO.KR, L fSK 

TTSSL,TSSlAMSGV,PPQVPPAPM,VPPAPMPPA,PPAPMP 

PAM .. APMPPAMAT,0.PRWAPGPT,APGPTLLPM,GPTLLP 

MAM,MATERMRRL,CLRSQKREl\/l,RRLl.\RTAGF,PRWAPG 

PTL,SQKREM RRL,QKREMRI月LL,RLLHFATCW,SKHSSLAM

,SSLAMSGVL, lAMSGVLSP,TI LPMAMSCL,RU HFATCW!,I 

AMSGVLS例，A「v1SGVLSPLA,KTMPPOVPPA,AMATERMR

RL;ALTSK甘SSL,TTSSLAMSGV,MAMSCLRSQK,ISFDLALTS

K,ATEHMRHLAR,Rl\/lRHLARTAG,CLRSQKREl\/lR,HSQKHE 

MRHL,SQKHEMHRLL .. TSKπSSLAM,RTAGFLQPRW,LLPM 

AMSCLR,AMSCLRSQKR，（立VPPAPMPPl-\,FATCWISFDL,LT

SKHSSLA,MPPQVPPAPM,VPPAPMPPAM,MPPAMATER 

M,QPRWAPGPTL,SPLAQSTSGM,MRRLARTAGF_,EMRRLL 

HFAT,RRLARTAGFL,WAPGPTl.LPM,KREMRRLLHF,REMR 

RLLHFA,RRLLHFATCIN,UIFATCWISF.AQSTSGMRST,LPM 

2B I c.859delC I s I SGVLSPLAQSTSGMRST* I AMSCLRS I GBM 

GETSTKSLWV!NSALRIKILCATYV[p.N3 I I BRCA,CR 

PIK3C I I p.N345 I 45吋＜VNIRDIDKIYVRTGIYHGGEPLCD I ILCATYVKV,KILCATYVK.KVNIRDIDK,ATYVKVNIR,KILCATY I c_.STAD. 

A I c.1035 f>A I K I N I VKV,TYVKVNIHDl,CATYVKVNIR I UCEC 

KSLWVINSALRIKILCATYVNVNIR[p.的

PIK3C I I p.D350 I SOG]GIDKIYVRTGIYHGGEPLCDNVNT I YVNVNIRGl .. NVNIRGID悅NIRGIDKIY.. TYVNVNIRGl,VNIRG 

A I 叫0的A>G I G I QR I IDKIY I CRC 

PIK3C I I I IHLMPPRILVECLLPNGMIVTLECL[p.R3 I \ TLECLHEA,LECLHEATL,CLHE.l.\TLITl,HEATLITIKH,LECLH I 

A I c.113G>A I p.R38H I 8HJHEATLITIKHELFKEARKYPLHQLLQ I EATLI I UCEC 

PIK3C I I I HlNlPPRILVECLLPNGMl\iTLECLR[p.E I !VTLECLRK,LRKATLITl,LECLRKATL,Cl.RKATLITl,MIVTLECL 

A I c.115G>A I p.E39K I 391(﹞ KATLITll的ELFKEARKYPLHQLLQD I RK,RKATLITI阱，LECLRKATLI I UCEC 

I I I DLPRAARLCLS!CSVKGRKGAKEEH[p.C I I 

PIK3C I I p.C420 I 420RJRPlAWGN!NLFDYTDTlVSGKM I KEEHRPLAW,GAKEEHRPLA,RPLAWGNINL,AKEEHRPLA I BRCA,UC 

A I c.1258T>C I R I ALNL I W I EC 

PIK3C 

A 

PIK3C 

A 

PIK3C 

A 

c.1338 136 

4delGCCAG 

TACCTCAT 

GGATTAGA 

AGATTT 

c.1357G>A 

c.1364 136 

S!nsG 

LAWGNINLFDYTDTLVSGKMAlNLW[p 

p.PVPI I I .PVPHGLEDL447del]LNPIG\iTGSNPN 

GLEDL4 I KE f PCLELEFDWFSSVVKFPDMSV!EEH 

47del I ANWSVSREAGFS ALNLWLNPl,NI WLNPIGV,GKMALNLWL,MALNI WLNPI I 日RCA

p.E453 

K 

p.L455f 

NLFDYTDTLVSGKMALNLWPVPHGL[p 

.E453K]KDLLNP!GV!GSNPNKETPCLEL I GLKDLLNPl,LWPVPHGLK,VPHGLKDLL,NLWPVPHGLK,W 

EFD I PVPHGLKDL,HGLKDLLNPI I BRCA 

DYTDTLVSGKl\/lALNLWPVPHGLEDL[p I GLEDLAEPY,DLAEPYWCY,AEPYWCYWl,LAEPYWCYW,H I 

.L455fs]AEPYWCYWIKSK* I GLEDLAEPY I BRCA 

BLCA,BR 

CA,CESC, 

CHC,HNS 

LARDNELRENDKEQLKAISTRDPLS[p.E I I C,LUAD,L 

PIK3C I I p.E.542 I 542K]K!TEQEKDFlWSHRHYCVT!PEILP I !STRDPLSK,STRDPLSKl,LSKITEQEK,A!STRDPLSK,SKITEQE I USC.STA 

A I c.1624G>A I K I K I KDF I D,UCEC 

BLCA,BR 

CA,CESC, 

CRC,GB 

M,HNSC, 

Kl RC, LU 

AD,LUSC 

DNELRENDKEQLKA!STRDPLSEIT[p.ES I I ,STAD,T 

PIK3C I I p.E.545 I 45K]KQEKDFLWSHRHYCVTIPE!I PK! L I I GCT,UCE 

A I c.1633G>A I I( I L I SEiTKQEKDF,KQEKDFLWSH I c,ucs 

DNELRENDKEQLKAISTRDPLSEIT[p,E5 

:1問 j c.1叫呵 I ~.E545 I ~SA]AQ腳川HRHYCVTIPE!LPKLL I m腳LW,SEITAQE
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DNELRENDKEQLK.'\iSTRDPLSEIT[p.ES 

PIK3C I I p.E545 I 45GjGQEKDFLV句SIJRHYCVTIPEILPKLL
A I c.1634A>G I G I L I SE!TGO.EKDF泠QEKDFLWSH me 

~I肌 i c.1間＞.＇＼ I i~Q546 I ：﹔﹔j~：~~~~：：﹔：~~~；y~~~~~：~~~~·~~ I KE叩FLWSH,TEKEKDFLW,SEIT日（EKDF 1 ：位﹔R
PIK3C I I p.Q546 I NELRENDKEQlKAISTRDPLSEITE[p.QS I I 
A I c.1637A>C I P I 46P]PEKDFLWSHRHYCVflPEILPKLLLS I EITEPEKDFL .. SEITEPEKDF .. EPEKDFLWSH I UCEC 

PIK3C I I p.Q546 I NELRENDKEQI KAISTRDPLSEITE[p.Q.5 I I BRCA,UC 

A I c.1637A>G I R I 46R]REKDFLWSHRHYC\,TIPEllPKlLLS I REKDFLWSH,TEREKDFLW,SEITEREKDF I 日
PIK3C [p.MlV]VPPRPSSGELWGIHLMPPRllV 

A c.lA>G p.MlV I ECL.l VPPRPSSGEI GBM 

HLNRQVEM/lEKUNLTDiLKO,EKKD[p.E 

叭的C I I p.E726 I 726K]KTQKVQMKFLVEQMRRPDFMD I KTQKVO.M肝，KDKTQKVQMK,KTQKVQMKFL,KKDKTQKV I BRCA,CE 

A I c.2! 76G>A I K I ALQGF I QM I SC,LUSC 

BR CA, CR 

C,GBM,S 

PIK3C I I I QDESSYIFVSVTQEAEREEFFDETR[p.R8 I I TAD,UCE 

A I c.263G>A I p.R88Q I 8Q]QLCDLRLFQPFLKVIEPVGNREEKIL I RQLCDLRLF,ETRO,LCDLR,EEFFDETRQL I c 
QLH.1.PFLKV,LQI FQPFLK,RRI CDLQI F,CDLQI FQPF,LQLF 

A c.278G>A 

YIF叫別…m川R9 I QPFLKV QLFQPF叫1,DI. QLFQPFLK,TRRLCDLQI F,LCDI. 

3Q]QLFQPFLKVIEPVGNREEKILNREIG LFQPF,CDLQLFQPFL I UCEC 

RFQEMCYKAYLAIRQHANLFIMLFS﹝Pι 

PIK3C I I p.MlO I M10041]IMLGSGMPELQSFDDIAYI NI FINLFSl .. FINLFSll\i司 1.,LFIMI FSIM,FSIMLGSGM,I k呵 IGSG

A c.3012G>A 041 LALO MPEL,NLFINLFSIM,LFINLFSIML,LFSIMLGSGM I BRC/>, 

DIAYIRKTLAl.DKTEQEALE~ FMKQ[p.M 

PIK3C I I p.M10 110州VNDAHHG叮KMDWIFHTI ALD FM KQV, FM KQVN DAH, MKQVNDAH H, EAi. EYFM KQ GBM,HN 

A c.3127A>G 43V KQHALN V,Fl\/lKQVNDAHH SC,UCEC 

。IAYIRKTLALDKTEQEALEYFM KQ[p.M 

酬QI叫l,KQIN間 I I p.MlO 110431]IN 
A c.3129G>A 431 QHALN ,KQIMDAI IHGG EC 

IAYIRKTLALDKTEQEALEYFMKQM[p.N MYDAHHGGW,FMKQl\/lYDAH,I. EYFMKQMY,l\/lKQMYDA 

PIK3C I I p.N104 11叫1叫IGGW廿Kl\/lDWIFHTIK HH,KQl\/lYDAHllG,ALEYFMKQl\/lY,FMKQl\/lYDAHH.QMY 

A c.3130A>T 4Y QHALM 本 DAHHGGW.KQl\/lYDAHI IGG I BRCA 

IAYIRKTLALDKTEQEALEYFl\/lKQM[p.N 

叫 I I p. 叫 I 1叩O叫側叫川4村圳4侃叫K則l K悶叫D趴捌圳A卅州HHGGWπKM岫叫D削WI仟FHTIK I 酬圳D臥帥圳佩叫A卅州佩州←H吭卅i丸削，I削KD州圳D卅州州州川i刊們怕附H悶削4姑叫G臼GW蚓叫，《λA址L川K 

A c.3132 f>A 4K QHl-\LN* Ql\/lK”FMKQMKDl-\HH,KQMKDAHHGG,QMKDAHHGGW I KIHC 

BR CA, CR 

仁，GBM .. 11 

NSC,LIH 

IHKTU\LDKfEO,EALEYFl\/lKQMNDA[p. I FMKQMNDAR,KO.MNDl-\RHG,RHGG\l\i'l iKM,YFl\/lKQM I C,LUSC,S 

PIK3C I I p.1-1104 I H1047H]RHGGWT!KMDWIFHTIKQH I NDAR,FMKQMNDARH,KQMNDARHGG,Qfv1NDAHHGG I TAD,UCE 

A I c.3140A>G I 7R I ALN* I W..ARHGGWTTKM I C,UCS 

IRKTLALDKTEQEALEYFMKQMNDA[p. I FMKQMNDAL,ALHGGWTTK,KQMNDALHG,LHGG\l\iTiK I BHCA,H 

PIK3C I I p.H104 I Hl0471JI HGGWTTKMDWIFHTIKQHA I M,ALHGGWTTKM,YFfv1KQMNDAL,DALHGGWTTK,FMK I NS亡， UCE
A I c.3!40A>T I 7L I LN' I QMNDALH,KQMNDAlHGG,QMNDALHGGW I C 

EFFDETRRLCDI RI FQPFlKVIEPV[p.Gl 

PIK3C I I p.Gl06 I 06V]VNHEEKILNREIGFAIGMPVCEFD 

－~－－－－－－－－－J- ~－~－ ？了一＿＿＿＿＿＿[__y ____________ J __ '.:'.l_Y.: _________________________________________________________ J＿上~－~'.v'.！~！：~'.v'.E＇！＇.~~~'.v'.Y＿~.r:~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L~~~－－
FDETHRI CDLHLFQPFI KVIEPVGN[p.Rl 

PIK3C I I p.Rl08 I 081-1]HEEKILNREIGFAIGMPVCEFDl\/lV 

A I c.323G>A I H I KD I HEEKILNREI 

ETHRLCDLRLFQPFLKVIEPVGNRE［口.El

PIK3C I c.325 327d I p.E110 I lOdei]KllNREIGFAIGMPVCEFDMVKD 

A I e!GAA I de! I PEVQD I REKILNREI 

TRRLCDLRLFQPFlKVIEPVGNREE[p,K1 

PIK3C I I p.Kl11 I 11E]EllNREIGFAIGMPVCEFDMVKDP 

A I c.331A>G I E I EV I REEEILNREl.EEILNREIGF 

THRLCDLRLFQPFLKVIEPVGNREE［口.K1

PIK3C I c.331 333d I p.Kl! l I llde!] II NREIGFAIGMPVCEFDMVKDP 

A I e!MG I de! I EVQDF I REEILN悶，EEILNREIGF
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PIK3C 

D c.1141T>C 

G c.493G>A 

PIK3R 

1 c.1125G>A 

PIK31司

1 c.1137A>T 

c.1697 170 

PIK3R I 8del fTMA 
1 CG\ GA CC 

PIK31司

s c.11121一＞G

c.872 873! 
PILI司A i 鬥sC

PIM1 c.490C>T 

PIM1 c.550ζ＞T 

2A c.6'.16G>A 

2C c.61 IG>A 

PITPN 

Ml c.884delC 

CF ALY AVIEKAKKARSTKKKSKKAD﹝PιC3 

p.C381 81R]RPIAWANLMLFDYKDQLKTGERC 

R LYM 

RHPPSEESQAFQRQLTAUGYDVTD[p.V 
155月 ISNVHDDELEFTRRGLVTPRMAEV

AS 

ADGTFLVRDASTKMHGDYTLTLRKG[p. 
p.G376 G376Rl RNN KLIKIFH RDGKYGFSDPLTF 

R ssv 
TFLVRDASTKMHGD！寸LTLRKGGNN[p.

p.K379 K379N}N UKIFHRDGKYGFSDP仁fFSSV
N VEL 

RRRLEEDLKKQ/V\EYREIDKRMNSl[p.K 

p.KPDL PDL557d巴！］ IQLRK1 RDQYLMWLTQKG 
567del VRQKKLNEWLGNEN fEDQY 

LLSTSS LASH DST LS LASSQASG PA[p. L3 

p.L371 71R﹞ RSRHL仁fSFVSGLSDGMDSGYVED

R SE 

p.S291f VYAS LALSSSTS PRAPPSH RPLKSP[ p.52 

91fs]PERDPVLCLKGLTNGQPSQD* 

LQEELARSF尸WQVLEAVRHCHNCGV[p.

p.L164 L164F]Fl-I RDIKDENI UDLN RGELKLIDF 
F GS 

HNCGVLHRDIKDENILIDLNRGELK[p.L1 

p.L184 84Fl FIDFGSGALLKD rv們DFDGrRVYS

F p 

IVTRNVFSH RLSVYRKYD LKGSTV A[ p. R 

I p.R219 I 2泣m肌叫1必肌圳9凱蚓K叫﹞ K 叫ω K紅阻削E缸盯L印肌P
K QK 

N fLLPQFLGMYRVSVDNEDSYMLVM[ 

I p.R204 I 口叫帆MFSHRLPVHRKYDI KGSL 
H VS REAS 

p.P29Sf 

PPGKPSTEAHSt'\ASNTGTPDGPEAP[p. 

P295fs]Ql\QMPPPMPl\LGSSGPHPPV 
PPTHPNMEGLCLPRACLSGACHTLPETL 

RTAPRKSSLMPTKASRTVRRSSPRR* 

GLKVCLQAl\LHAWNSCNEYMPSRll[p. 

KSKKADRPl,RPIAWANLM,KKADRPIAW,KSKKADRPIA,RPI 

AWANLML,KKSKKADRPl,SKKADRPIAW,ADRPIAWANL I lGCl 

LIGYDVTDl,ALIGYDVTDI I LUl-\D 

TLRKGRNN K .. KGRN N KUK, YTLTLRKGR,RN NKLI Kl F,LTLRK 

GRNNK,TLRKGRNNKL,KGRNNKLI悶，GRNNKLIKIF I GSM 

KGGN NN LIK,N NLIKIFH I司， RKGGNNN Ll,G NN NLI Kl F, TLRKG 
GNNNL,NNNUKIFHI司，GGNNNLIKIF I GBM 

RMNSllQL且，MNSllQLRK,SllQLRKTI司， KRMNSllQL,RMNSll

QLRK,NSllQLRKTH I BRCA 

SSQASGPAI司， RSRHLLTSF,GPARSRHLL,ASSQASGPAI司， RSR

HLUSFV,ARSRHLLTSF I KIRC 

SPPERDPVL I LUAD 

RI ICHNCGVF,Hζi INCGVFHf司，VRI ICHNCGVF I DLBCL 

Fl DFGSGAL, RG ELKF ID F, FI DFGSGALL, ID LN RG ELKF, LKF ID 
的SGA,KFIDFGSGAL,GELKFIDFGS I DLBCL 

TVAKEASDK,KEASDKEKA,STVAKEASDK,VAKEASDKEK I KIRP 

VMHNMFSHR,LVMHNMFSH,SYMLVMHNM,YMLVMHN 

MF,MHNMFSHRL,VMHNMFSHRL,LVMHNMFSHR,SYML 

VMHNMF,DSYMLVMHNM,HNMFSHRLPV,MLVMHNMF 

SH I CHC 

AQMPPPMP,<\QMPPPMP/-\L，ζLSGACHTL, TL PET LIHA, RT 

VRRSSPR,ETLRTAPRK,RTAPRKSSL,RKSSLMPTK,KSSLMPT 
KA,SLMPTKASR_,ASRTVRRSS,TVRRSSPRR,NMEGLCLPR,G 

PEAPQAQM,HPMMEGLCL.,LPRACLSGA,MPTKASRTV,PQ 

AQMPPPM,MEGLCLPRA.AQMPPPMPAL,CLPRACLSGA . .S 
LMPTKASRT,LMPTKASRTV,RTVRRSSPRR,SSLMPTKASR, 

RTLPETLRT戶＼， IHAPRKSSLM,PTKASRTVRI司，APOJ-\QMPPP

M,MP/-\LGSSGPH,LPR/-\CI SG/-\C,APRKSSL恥~PT,LRT/-\PRKS

SL,RKSSLMPTKA STAD 

PIWll I I p.V699 I V699M﹞MYHDGVGDG心 KTI VNYEVP I RllMYRDGV,EYMPSRllM,YMPSHllMY,MPSRllMYR,YMPS 

} ＿＿＿＿＿＿一＝＝！＝＝ ::I.9＿~－＇－＇－~泣＿＿I ＿＿＿啞一一＿＿J一＝旦~~三！＿：＇.~－~－－
VENSASRANLSLRVTAEEI:>IC‘ GLRA[1) .T . 

p.T938 I 938M﹞ MPSPEARVLQGVlVH~S內VEA I AMPSPEAHV,RAMPSPEAR,EPICGLRAM,MPSPEAHVL,GL 
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FCFF I FFYV, 11 FCFFI FF, CF Fl F FY\I V, IF FYVVEE I, F FYVVEE IL, IF 

p.Y486 I KLIRYVHFDFFLAACEI IFCFFIF[p.Y 486 I CFFIFFY, FCFFI FFYVV, FIFFYVVEEl,11 FCFFI FFY,IFCFFIFFYV,I 

－－~~＇.？＿？＿＿ ___ j___~：｝，：~~？2＇.在三I___ JL _________ _J __ ~）£~~－y:~~＇.~－~~~！立~~－~:i'.£＿~：笠旦＇.~~~！＿：＇.______ J__~~~'.v'.~－~－~－~~！£Y~'.v'.~~！~E＇.，~！！£~££！££ ______________________________________ J＿五日
PPVASLSPTSGSIGGGTTLVITGNG[p.F1 

PKHD I I pF185 I 856LJLYPGNTTVTIGDEPCQilSINPNEV I LVITGNGLY,GlYPGNTTV,TLViTGNGL,GLYPGNTIVT,LYP 

__ L~L-
I I Kl司EIRKELKIKEGAENLRKVTlDKK﹝pK7 

PKN2 I c.226delA I p.K76fs I 6fs]VWLM* I TTDKKVWLM,RK\i吋TDKKVW I STAD 

I I I FLQRQPQ叭叭。KYIRAFVSLGAPWG[p I WLQETTT凹，AWPRPCASW,G/-\PWG/-\W閉，WPRPC/-\SW
PLA2G I I p.W23 I .W230fs]1-\WPRPCASWLQETrTGSQSS I L,SLGAPWGAW,FVSLGAPWGA,I G/-\PWGAWPR,VSI G/-\P 

__ L~.一－一＿＿＿J __ ~：~~~~－~！＿~ ____ _L9..！：？..＿一＿＿＿＿＿＿＿］＿＿旦f二－一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿］＿＿笠豆旦旦f占全~－~~£~.主？.＇！＿~＿一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿J __ ？.！：巴巴一一一
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PLA2.G I c.157 1581 

lB I nsTG 

PLA2G 

3 I c.602G>A 

p.L53fs 

p.R201 

Q 

KM I KCVI PGSD PFLEYN NYGCYCG L[p. L 
53fs]WGAQAPPWMNWTSAARH:Vn r 
AMTRPRS仇／fAVNFC叭IHRTPTPIHTR

ALARQSPVAAKTKSVRPSFATATATLPS 
AFQKLH ITRHTRTWTP RS IVRVEYH LS K 

ASPLS1\SSHTVLS NKAPC* 

GPDLCCREHDRCPQNISPLQYNYGI[p.R 
201Q]QNYRFHTISHCDCDTRFQQCLQ 

NQHD 

ALARQSPVA,SVRPSFA TA, TLPSAFQKL, P LSASSHTV,A Tl.PS 

AFQK,SSHTVLSN K .. l\/lTT Al\/lTRPR,AVNFCWTTR .. NYGCYC 

GLW,LWGAOJ-\PPW,SWTAVNFCW,SFATATATL,AAHHM 
-lli\M,RHMTTAMTH,MTHPRSWTA,RS叭ITAVNFC,TfRTP

TPIH,RTPTPiHTR,HTRALARQS,RALARQSPV,LAHQSPVAA 

KTKSVRPSF,KI HITRHTR,ITRHTRT叭汀，HTRT泌TPRS,RTW

TP的IV,RSIVRVEYH,RVEYHLSKA,LSKASPLSA,Wl\/lNWTSA

AR,AFQKLH ITR, TWTP RS IVR 

T，＼九 TTRTPTPl,WTPRSIVRV,RPI司5』~JTAVN,TPIHTRALA,I司P

SFATATA,YHLSKASPL,ATATI PSAF,AQAPPWMNW,TAMT 

RPRSW,RQSPVAAKT,FQKI HITRH,HITRHTRTW,SKASPLS 
AS,LSASSHT\i L, VEYH LSKAS,Al\/lTRPRSWTA,MTRPRSWT 

AV,ALARQSPVAA .. AT/>.TATLPSA,HLSKASPLSA,RT叭汀PRSI

VR .. IVRVEYHLSK,ASSHTV岱NK,TAVNFC\i九 TTR,TATLPSAF

QK,SA FQK LH IT!司， RSV•iTAVNFCW,CWl rRTPT訓，AARH MT 

TAMT,TrRTPTPIHT,RTPTPIHTRA,HTRALARQSP,RALARQ 

SPVA,LARQSPVAAK,RQSPVAAKTK .. KTKSVRPSFA,KSVRPS 
FATA,SVRPSFATAT,KLHITRHTRT,ITRHTRTWTP,HTRT叭斤

PRSI, RSIVRVEYH L,SSHTV LSN KA, P 1NM NWTS/V\R, H l\/lTT 

AMTRP R,TPI HTRl-\LAR,TSAARH MTT A，叭ITAVNFCW口，A
PPWMNWTSl-1,SAARHM"l lAM,RPRSWTl-\VNF,TPTPIHTR 

AL,SPVAAKTKSV,RPSFATATAT,I PSAFQKI Hl,SPLSASSHT 

V, M NWTSAARH M, TAT ATLPSAF, G lWGAQ.APPW, Wl\/l N 
WTS.AARH,AKTKSVRPSF,PSFATATAH,FQKLHITRHT,LHIT 
RHTRT叭i,KASPLSASSH,TPRSIVRVEY

IQNYRFHTl,NYGIQNYRF,QYNYGIQNY,YNYGIQNYR,LQY 
NYGIQN,YNYGIQNYRF,LQYNYGIQNY,QYNYGIQNYR,IQN 
YRFI－汀侶，QNYRFHTISH

RMSG DTWWC, TLEE RTSSV, VIAGSTPE R .. RTSSVS IVH, TSSV 

SIVHR,GVKEKSTSA,KSTSANIVl,TWWCTLEER,IVHRDLGE 
R,STS1\NIVIA,KEKSTSANl,EERTSSV剖，RMSGDTWWCT,CT

FESTGVLLEHLKSHAGKSSGGVKEK[p.K I LEERTSSV,IVIAGSTPEf司， RTSSVSIVHI司， KSTSAN!VIA,DTW

p.K184f I 184fs]STSANIVIAGSTPERMSGDTWW I WCTLEER,SIVHRDLGER,KEKSTSANIV,MSG昕一 uVWCTL,LE

STAD 

UCEC 

PLAGl I c.S51delA I s Iι：TLEERTSSVSIVHRDLGERIT* I ERTSSVSl,EERTSSVSIV,TPERMSGDTW I STAD 

I I I I FTSVPPGFK,FFTSVPPGI二，刊VPPGFKM,KMQSRRRKW,FF-r

PLAGL I I I MT1HTSVPP[p.P10fs]GFKMQSRRRK I SVPPGFI也TFFTSVPPGF,GFKMQSRRRK,KM〔）.SRRRKWA,F

2 I c.30delC I p.PlOfs I WAGN* I TSVPPGFKM,FKMQSRRRKW I STAD 

LLGDQRHTL, VWRQPHQPL, H LRIJ WRQP H,GLCH LRV叭II司，

llGGEFTTIENQPWFAAIYRRHRGG[p.R I RHRGGLCHL,WRQPHQPLL,LLGDQRHTLL,VWRQPHQPLL 

c.5日 2. 603! I p.R201f I 201fs]LCHI RVWRQPHQPLLGDO.RHTL I ,AIYRRHRGGI• RH RGGLCH LR, H LRVWRQPHQ, RVWRQPH 

__ .f:_l主立一J__ '.2：＞.~－－－－一＿＿＿＿＿＿J __ ~－－－－一＿＿＿＿J __ ~－~－二一一一一一一一一一一一一＿＿＿＿＿＿＿＿J＿旦~－~L~：~~豆豆豆~－~~－~L~.豆豆旦旦旦主~＇！＿＿一一一一一一一一一一一一J__ ~！：呂立－－－
WLCrATPPA, RA LSD RRRR, RRRRRRM TR, RR RRRMTRR, RR 

~－~s;.旦.9-~一i一＿＇.＇.＿~~~~~豆主？－！

RRMTRRK .. RRRMTRRKK,RMTRRKKRR,KKRRWRLQR,KRR 

WRLQ阱，RWRLQRRGG.GGWPSRSPR,W內的PRSC,SPRS

CRPWL,RRKKRRWRL,LQRRGGWPS,RSPRSCRPW,RALSD 

RRRRR,ALSDRRRRRR,RRRRRRMTHR,RRRRRMTRRK,RRR 

RM fRRKK,MTRRKKRRWR,RKKRRWRLQR,KKRRWRLQRR 
KGRVL VKGKKLPAARSEDGRALSDR[p. I ,RWRLQRRGGW,LQRRGGWPSR, RGGWPSRSPR, RS PRSC 

p.E499f I E499fs]RRRRRMTRRKKRRWRLQRRG I RPWl,RSCRPWL口A,RPWLCTATPP,TRRKKRRWRI ,Rl\/lT 

NTVGSLLHFLTKLPASETAHGRISV[p.G 

p.G439 I 439CJCPCLKQCVRDTVCEYRATLQRTSI 

PLCEl I c.1315G>T I C I SQ I RISVCPCLK,GRISVCPCL.HGRISVCPCL I LUSC 

LMEQEQTIYRRVLPVDYLCFLTRDL[p.G 
p.G554 564C]CTPECQSSI PCLKASISASll廿QN

PLCE1 c.1690G>T c G I CTPECQSSL I LUAD 

VKGKKI PSDPDVLEGE\, TDEDEEAE(p. I 
p.M56 M564月 ISRRl\/lSVDYNGEQKQIRI CREL I ISRRMSVDY,AEISRRMSV.EEAEISRRM,EISRRl\/lSVDY,DEE 

PLCLl c.1692G>T 41 SDLV I AEISRRM I LUAD 

QDARRRQEQIQ.AMPLADSQAVREQL[ 
p.R138 p.R1386Q]QQEQALLEEIERHGEKVEEC I EQLQQEO.hL,REQLQQEQA,REQLQQEQAL,EQLQQEQALL 

PLEC c.4157G>A 6Q QRFAKQ I ,QQEQALLEEI I ACC 
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VD RCLFYY KDEKEES I LGSI PLLSF[p.Rll 

PLEKH I I p.f月 11日 1 日LjLVAAVQPSDNISRKHTFKAEHAGVR I SIPL凹LV .. LLSFLVAAV,FLVAAVQPS,I吼叫LVA,GSIPLLSF

A6 I c.329G> l I L I T I L,GSIPLLSFLV,PLLSFLVAAV,IPLLSFLVAA I LUAD 

RLKTFGVPL,CLAGSLSTM,SAMPSAMGV .. 11\/lMSWMPPL, 
MMSWMPPLA,WMPPLAPCA,FTPLSAHPV,PLSAHPVPV, 

VLSGCH LAV, N LRRGYPRL, TMAPTP PST ,t'\M PSAMGVA, R 
MPPSGSO.A, H LAVRTSM L, RGYPRLKTF,RAP-f AVPAF,LRRG 
YPRLK,STMAPTPPS,RASVPCRPM,SARPGPWRT,RTSAMP 

SAM,AVRTSl\/l ！了L,QWVNI RRGY,VNI RRGYPR,TPMllSTT 

R,STTRQECGR,TLCPAHPAR,CAACPCSPA .. TAVPAFTPL,YP 
RLKTFGV,APTPPSTPM.RPGPWRTSA,MPSAMGVAL,SPPA 

TGGRM,APPGSQSIM,l\/lPPLl-\PCAA,CPCSPAPTL,SPAPTLC 
PA,HPARAPTAV,VPAFTPLSA. V叭／LSGCHL,SQSIMMSWM

,TSMLTLI PM,FGVPLGSIL,RQECGRRAS,IGSARPG叭N,WR

TSAM PSA ,SA MGV ALPT,CESG RS PPA ,SQ.t.\PPGSQS,GSO.S I 

M MSW, MSWM PPLAP .. ARAPT AVPA, LSAH PV PVL .. CH LAV 

RTS l\/l, V RTSM LTLL, VPLGSI LCL, QECG RRASV,TPPSTPM 11, 
RTSMLTLLP~月，CLAGSLSTMA,t'\MPSAMGVAL,SIMMSW

MPPL,IMMSWMPPLA,WMPPlAPCAA,KTFGVPLGSl,SO.A 

PPGSQSl,TI CPAHPARA,HI AVRTSMLT.AVRTSl\/lLTLL,NLR 
RGYPRLK,WVNLRRGYPR,STPMllSTTR,RGYPRI KTFG,RI K 

TFGVPLG,STMAPTPPST,CGRRASVPCR,RASVPCRPMl,SA 
RPG叭NRTS,PWRTSAMPSA,RTSAMPSAMG,SWMPPLAP

CA,QOWVNLRRGY,PTLCP/-\HP/-\R,VLSGCHLAVR,MAPTP 

PSTPM,TSAMPSAMGV,YPRLKTFGVP,APTPPSTPMl,RPM 

TN PDKIAQRKSSM NQLQO.WVN LRRG[ I IGSARPG,RPGPWRTSAM,APPGSQSll\/lM,APTLCPAHPA, 
戶人／328fs﹞YPRLKTFGVPLGSILCLAGSLS I CPAHPARAPT,TPLSAHPVPV,RRGYPRI KTF,I Cl AGSLSTM, 

Tl\/lAPTPPSTPMllSTTRQECGRRASVPC I RQECGRRASV .. RRASVPCRPl\/l,MIGSARPGPW,WRTSAMP 
RPMIGSARPGP11\1RTSAMPSAMGVAL I S/-\M,S/-\MPS/-\MGVl-\,RMPPSGS(.)1\P,MMSWMPPLAP,A 

P fSCESGRSPPATGGRMPPSGSQAPPG I RAPTAVPAF,GCHLAVRTSM,CHLAVRTSt\仇，LAVRTSMLTL,

S[:lSIMMSWMPPlAPCAACPCSPAPTL I MPSAMGVALP,MPPLAPCAAC,SPAPTLCPAH,VPAFTPLSA 

PLEKH I I p.V32.8 I CPAHPARAPTAVPAFTPLSAHPVPVLSG I H,HPVPVLSGCH,CESGRSPPAT,VPIGSILCLA,VPVlSGCHL I CRC,STA 

A6 I c.982delG I fs I CHLAVRTSl\/lLTLLPl\/l* I A I D 

TALLEANSTPAPAGATVPPRSRRVC[p.S 

PLEKH I I p s 146 I 146P]PKVRCVTRSWSPCKVERRIWVRV 

－－－~｝ _______ J __ ＇.：~笠豆豆一一_l_＿~___________ J＿三ι一＝＝一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿_L：：＿＜＿？＿~~y立~：｛，虫S.:f：~Y.:~S.:_Y.:，~f－~.Y..~~Y_T..~，~~~！.：~Y.:~f－~＿Y.:~_______ J_g~－－－－ 
All FLQ.NSFCSLNTH RTPRT AQEVA(p.E3 

PLEKH I I p.E384 I 叫KLIDO.HETl\/lMK川間的LRL
G4B c.1150G>A K G KLIDQHETM.RTAQEVAKL,KLIDQHETl\/lM,AKLIDQI IETM I CRC 

RllHNWDLTKRPICRQALKFLTQIR[p.A8 TQIRVQPU.LTQIRVQPL.I. KFI TQIRV,IRVQPLINL.VQPUNI 
PLEKH p.A895 95V]VQPLINLQMVNASLYEHVERl\/lHU QM,FI TQIRVQPL.ALKFLTQIRV,QIRVQPI INL,RVQPI INLQ 

Ml c.2684C>T v GR M TGCT 

DQSFRTGSPGDAPERPPLCDFSEGL[p.S 

PLEKH p.5459 459日LAPl\/lDFYRFTVESPSTVTSGGGH LL.t.\PMDFYR,LAPl\/lDFYRF,GUJ>.Pl\/lDFY,FSEGLLAPM,LL.t.\ 
1\/12 c.1376仁＞T L HDP PMDFYRF,GLLAPMDFYR,SEGLL.t.\PMDF,DFSEGLLAPM I BLCA 

PLEKH p.T254f QPSADRASSLSRPWEKTDKGATYTP[p. 

__ Q~ ______ J __ ＇.：｝＿~巨型－~－－－－--1－－~－－－－－－－－－－－－--L－工＿？＿？..~！~l~！＿＇.f~＿芒－－－－－－－－－－－－－一一一一一＿＿＿＿＿＿］一旦I立f~！＿＇.f~，主：I'.i'..If~！＿＇.~~－~！旦在I2'If＿~＇.！f＿~__________________________ _J __ ~:_r:在旦－－－
GEMO.ASGPPAPGTVQVSVNGMDDSP 

PLEKH I I p.E351 I [p.E351QjQPAKPSQAEGTPGTPPKDA 
。2 c.1051G>C Q TTSTALP j Gl\/lDDS的＇A,GMDDSPQPAK.SP即AKPSQA CESC 

LETLVLSRSLTQELQGTVEALESSV[p.R3 

p.R306 I 06\ili﹞WGLPAGAQEKVAEVRR叫Q ALESSVWGL,ESSVWGI PA,SVWGLPAGA,VEAI ESS\iW,EA 

PLINS I c.916C>T I w TAFA LESSVWGL . .SSVWGLPAGA,LESSVWGLPA ACC 

KKTLCGTPNYIAPEVLSKKGHSFEV[p.D SFEVGVWSl,KGHSFEVGV,GVWSIGCIM,FEVGVWSIG,GV 

p.D233 I 2.33G﹞ GVWSIGCIMYTLLVGKP附5 WSIGCIMY,HSFEVGVWSl,EVGVWSIGCl,KGHSFEVGVW, 

PLKl I c.698A>G I G KE VGVWSIGCIM,FEVGVWSiGC CRC 

RVCGTAYSV,SVSAPLPAA,SGRVCGTA Y.AATPGLSPR, TAYS 

VSAPL,YSVSAPLPA,APLPAAAAT,LPAAAATPG，已PRQGHP

………即pp﹝ I F… 叫 I c.888 部9i I P－叫 i p凹的PG心VCGTAYSVSA叫
3 nsC s AAA f PGlSPRO.GHPFPAQQRGLP* PA,HPFPAQQRGL,GLSPRQGHPF,GRVCGTAYSV STAD 
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FWPCL WNSl,ClWNSU RF,NSLLRFCPA,TTRSSM NPT,RSS 
MNPTSL,RSSRTTSQL,SPFSCTTTR,SLTPGRSSR,TIPPTGSPF 

GW1PEGGCGFζNQDRR1 LPGGO.PPP[ ,CP/-\SCSGCY,ASCSGCYS仇1,SCTfTRSSM,SMNPTS仁fP，叭IP

~LOD i c.889delC i ~ R297f i ；口fJ~｛｛~﹞i！！！~~：~~~~~~~~~~~~.~~~
Cl WNSLl.,CFWPCI WNSl,FWPCLWNSLL,WTIPPTGSPF,T 

~~~~~~~，＇~~；~~~：~剖LT：；~1L~： ~~S~~~~~f~~~~~~~~， F : ~RC,STA 
FPS PG PVA LGSAAP FLPLPGVPSG L[ p. E 

附，， :,;::: i ：日刀1~吋P，；；，帥l-iS臼AP'.:H附Q川K :::L:N汗；，：，； i ：附：：~印~I悶~：：~：~G；~； LV,G 描 l" Fl V,KFl VQIDQIUPC'" i ：~：D 3 c.229G>A 

PLXNA 

l c.3046delC 

ALECKEAFAELO.TD! H EL TN DLDGA[p. E 

PLXNA I I p.U29 1129'.>K]SIPFLDYRTYAMRVLF州州 1 的IPFLD州州L叫叫附
c.3883G>A SK VLK YRTY,LTNDLDGASl,NDLDGASIPF I UCEC 

STRWSLζ51司，KIRADGPPP,SATCTSCL且，WPSPLISAT,SPWS 

HVSSI, IRADG PPPM,PMVGSSTRW,VGSSTRWSI ,TEAPSS 
YNGYSVVFVGTKSGKLKKIRADGPP[p.P GTW,ISATCTSCI ,RDRSPGSPW, WSHVSSIRI ,SPGSPWSHV 
454fsj PMVGSSTRWSLCSRTEAPSSGT ,LISATCTSCL,SSTRWSLCSR,ISATCTSCLR,KIRADGPPPM,S 

PLXNA I c.1392 139 I p.叩f I WPSPLIS盯CTSCLRDRSPGS TRWSLCSRT,RWSLCSRTEA,MVGSSTRWSL,RTE.l\PSSGT 
2 3!nsCC s iHLVGSA* W,WPSPLISATC,PPMVGSSTRW I s·rAD 

LTH LAVI-I RVTGEVFVGAVN HVFKLA[p‘ 

3 c.172ζ＞T 

叫SNLTELHAHVTGPVEDNARCYPP I KLASN汀EL,RVF
PSM ASN汀，FKlASNLl EL I HNSζ 
IYIYLTAGKEVRRIHVANCNKHKSC[p.54 

PLXNC p.5462 62L]LECU ATDPHCGWCHSLQRC fFO. 
1 c.138SC>T L GDC NKHKSCLECL CRC 

NINVSEYCVATYCGFLAPSLKSSKV[p.H8 

PLXNC p.H819 19C]CTWTVKLRVQD1 YLDCG fLQYRE KVCTNVTVK,CfNVTVKLR,KSSKVCiNV,SKVζTNVTV,SSKV 

1 c.2455C>T c DP ι：rnvrv me 
GLQCAGGAGHGDL YSRLVSVFPARE[p. 

PLXN I I p.R367 I R367仙AVFERPO.GSI
。1 c.1100G>T L CAFR FA,REI LFAVFE,SVFPAREl I F,FPARELI FAV,PAREU FAVF I TGCT 

RLGGPCPPA,AVTRASAPR..ATAAAGAWR,SSTSRAVGH,AV 
GHPPCW且，VfRAS/-\PRA,IV\S/-\PRATA,AWRGRRPPT,RGR

R PPT AR,TAHSSATTR,AAGAWRG R R,SAP RAT AAA, AP HAT 
AAAG,RPPTARSSA,RPPCWRGPG,HATAAAGAW,RAVGRP 
PCW,RLGGPCPPAV, Ii TRASAPRAT,RASAPRATAA,ASAPR 

RAPPNRTIFDSDLMDSARLGGPCPP[p. ATAAA,RATAAAGAWR,AWRGRRPPTA,RGRRPPTARS,TS 
P208fs]AVTRASAPRATAAAGAWRGR RAVGRPP仁，RAVGRPPCWR,TAAAGAWRGR,AM\GAWRG

I p.P捌 i RPPTAR55Ai iRGPPSSTSR/-\VGRI RI司，CPPAVTRASA,1-\PR/-\TAAAGA, RPPTARSSAT,GPPSSTS 

Al c.624delC s WRGPGS f fHTSRP* RAV,ARI GGPCPPA I S'fAD 

AKRIKQU-IHEt'\QQSEGEQNYRKFRA[p. 
p.K651 I K651帆叫制EDELRK削MF NYRKFR/-\Rl,KFR/-\R!CPG,R/-\RICPGEN,QNYRKFRAR,KFRA 

PMS2 I c.19.52A>G I R AEM RICPGE,RARICPGENQ,EQNYRKFRAR,RKFRAR!CPG I TGCT 

NLEKLLVFfA/-\GVKPQGKVAGFDLD[p. 

PN KP I c.520G>[ 

p.G174 I 叫W]WTLITTRSGKVFPTG心肌
I w YPEI l AGFDLDVVTI ,WTLITTRSGK,DLDWTLIHR,GKVAGFDLDW I LU 

GAVAGKEVCYERLGCFSDDSPWSGi[p. 

PNLIP I c.UOC>T 
T37M﹞ MERPI川SPKDVNTRFI LYT I GIMER川SPWSGiMER IMERPLHIL,GIMERPLHIL DSP 

I p凹M I NEN WSGIMER,MERPI Hi印 i 「v1M

LDL YVN IAKQDIM LS LAN LVRLNO.A[p.L 

4 c.668T>C 
I p.L223 I 2.23P﹞ P叭RKMESLYQCGFDDTVKF j 心叭，LVRI NOAP圳叫叭

P LLK PFPPSKRKM,NLVRLNO.APF,RLNQAPFPPS I TGCT 
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YLRPPSTAT,CLTSGA.'\AA, TLPKLCL.'\L,GMHTQTSR.'\, WLS 
QN C LR.'\, SQN C LRAPL, SASSTRSAK,STRSAKWA T, KW ATST 
GAR, GARζLTSGA,AACWRHCSA,RGRARSPRV,RAHSPRVH 

S,RVRSSPVPT,RTLPKLCLA,rfRRSTRHS,STRRSCWTS,RSC 
WTSPGi\i呵，TSRAPO.PSR,LTHTGRGLC,SATSRGHAR,WWMT

NlTTR,WMTNLTTRR,NLTTRRSTR,l.TIRRSTRR,VWl.SQNC 
LR,RAPLTRTGR,TA TAPWTSA,ATAPilVTSAS,APWTSASST, 
SPRVRSSPV,VPTPPSRTL . .SPPWWMTNL,APQPSRAQT,RS 

AKWATST,AKWATSTGA,ALSPPSPPW,AO.TWRTSP抖， PPS

TATAPW,CEYLRPPST,YLRPPSTATA,TSASSTRSAK,RTl PKl 
CLAL,ST ATAPWTSA,STRSA KW A TS ,SAKW ATSTGA,GARC 
l TSGAA,AAACWRRCSA,CWRRCSAT侃，TSRGRARSPR .. RG 
RARSPRVR,RARSPRVRSS .. RSPRVRSSPV,RVRSSPVPTP,RS 
SPVPTPPS,TIRRSTRRSC,STRRSCψ汀SP,TSRAPQPSRA,RA

LAYVζCVRO.LEVVKSS DYCEY LRPP[p. P QTWRTSPH,TWRTSPHCG!,CSATSRGRA且，WWMTN仁「IR 
1199fs JS f ATAPWTSASSTRSAKWA TST R,TNLTf RRSTR, N l TlRRSTRR,QTSRAPO.PSR,PVWI SQNC 
GARCL TSGAAAACWRRCSATSRGRARS LR,WTSASSTRSA,RPPSTATAPW,TPPSRTI. PKL,APQPSRA 
PRVRSSPVPTPPSRTI PK! Cl ALSPPSPP QTW,SPHCGIDTPV,TPVWLSQNCL,API TRTGRGL,CEYLRP 
WWMTNL－πRRSTRRSCWTSPGMHTQ PST A,SASSTRSAKW, WA TSTGARCL, LALSP PSPPW,ALSPP 

PNPLA I I p.P119 I TSRA叫做QTWRTSPI ICGID f PVWL SPPWW’， RRSC叭/TSPGM,t'\QTWRTSPHC,LSO.NCLRl-\PL,S

7 c.3597deiC 9fs SQNCLRAPLTRfGRGLC* QN CL RAP LT, LTSGAAAACW I s·rAD 

PRALPPTLF LPH FLGG DG PCL TPQP [ P- R 
73C]CAPAALPNRSU\VAGGTPRA/WKK 

1 c.217ζ＞T RR 1 日PQPCAPA,TPQPC/-\PAl-\,C仁fPQPCAPA,TPQPCAPAAL I CESζ 
口一 1301f RHVPKH LP PAL YKLH LKNN KLEKIP[p.i3 

POON I c.903delC 。lfs﹞ RGPSAS* I LEKIPRGPSA I s·rAD 

QLQH LCVAH N KLSVAPQF LPRS LRV[p. 
PODN p . .l\150 A150V]VDL/V\NQVMEIFPLTFGEKPAL FLPRSLRVV .. RSLRVVDLA八／DL/V\NQVM,RVVDLAANQV,R
L1 c.449ζ＞T v RSVY SLRVVDLAl-\,LPRSLRVVDL I GBM 

PODX c.486 487i 口一S162f TATAKPNTTSSQNGAEDTTNSGGKS[p‘ 

nsC S152fs}QPQCDHRPHI t尸 j QPQCDHRP叫SQPQCDHRPH I GBM 
SAPVPIAAHASVAGHLSTSTTVSSS[p.G 

p.G75 I 75W﹞WAQNSDSTKKTLVTLl.l＼州AG
POGZ I c.223G> r lw N附 j TSTiVSSSW ,ST snvsssw I LUAD 

PFQSH FCVVSKPKDCIFPY AFKEVl[p.E6 

POLA I I p.E603 I 03DJDK肌VEV州ERTLLG FF LAKV 
1 c.1809G>T D HK YMKEVIDK,AFKEVIDKK,YAFKEVIDKK,EVIDKKNVKV I CRC 

tlGFQKDSQGEYKAPQCIHMDCLRW[p HMDCLRV句LK,RWLKRDSYL,IHl\/lDCLRWL,LRWLKRDSY,L

p.V仙 i v叫LKRDSYLPVGSHN LKAAAK KRDSYL川師叭，IHMDCLRWLK,CL

POLE I c.1231G>T I L GYDP HMDCLIWVLKI司， LR叭ILKRDSYL C 

YDPVELDPEDl\/lCRl\/lATEQPQI LATY[p FVSDAVA I Y,ATnVSDAV,QPQTLAI YF,FVSDAVA I YY,TL/~ 
p.5459 I .s叫叭DAVATYYLYl\/lKYVHPFIFAL TYFVSDA .. ATγFVSDAVA,YFVSDAVATY,LATYFVSDAV,EQP 

POLE I c.1376C> T I F CTI 。TLATYF,QPQTLATYFV I CRC 

ESGVFRSDIPCRFRMNPMFDFLLQ[p‘R 

p.R573 I 573圳盯LRI I山間叫fNF FLLQ LVEKT, D FLLQLVEK,AAF DFLLQL,Al-\F DF LLQLV, F LLQL 
POLE I c.1718G>T I L EE VEKTL,QLVEKTLRH!\LQLVEKTLRH I LUAD 

DDLVERPDPVVLAFDIETTKLPLKF[p‘ P2 

p叫！前削 TTKLPLKFR,RDAUDQiM,KFRDAETDQl,UTKLPLKH司，RD

POLE I c.857C>G I R NRE AETDO.IMM I uζEC 
EETSAEE.l\VS叭iQERRMMAPPGCTP﹝p

POLM I c.290delC I p附 I APPGCfPQL I Sll-\D 

NAVPFKSARKAVDEEEEAVEERRNM[p. 
p.R860 R86日Q﹞QTI叭iVTGRKGLTEREAAALIVE QTIWVTGRK .. MQTIWVTGR,RNMQTIW\JT .. MQTIWVTGR 

POLO. c.2579G>A Q EARM K,NMQTI、W\ffGR,RNIVlQTIWVTG,EERRNMQTIW I CRC 

POLR1 p.K332 I FSVESTGVLPPDVL VSEAI KVLMG [p.K3 KVLMGQCRR, VLMGQCRRF,LMGQC RRFL, VLMGQCRRFL, 
c c.994A>C Q 32Q]QCRRFLDELDAVQMD* AIKVLIVlGQCR,KVLMGQCHRF,GQζRRFLDEL I KIRC 

LLSLFFEDL,SLFFEDLFK,I. FFEDLFKK,LSI FFEDI F,FFEDI. FKK 
GDNKVDDRDYYGNKRLELAGQLLSL[p. F,LAGQL凶凹，AGQLLSLFF,QLLSLFFEDL,LSLFFEDLFK,SLFF

叫3 I I p.L372 I L372棚。圳的叫 ED LF KK, LF FED LFKKF, ELAGQLLSLF, LAGQLLSLFF, LLSLFF E 
B c.1114C>T F ORA DLF I 日LCA
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GRRMLQPRPSAFKPLSKNGAVASFV[p. 

I p.P231 I P231TJTRPGPLKPSLGPWSLSFCDDAW FVTRPGPLK,GAVASF\ TR,SFVTRPGPL,SFVTRPGPLK,ASF 
21L12 c.691ζ＞A T PSVL VTRPGPL,NGAVASFVTR I LUAD 

FKPLSKNGAVASFVPRPGPLKPSLG[p.P 
POMl p.P2112 242H]HWSLSFCDDAWPSVLVQPAPSA SLGI IWSLSF.KPSLGHWSL,PSLGI IWSLSF,LKPSLGHWSL,G 
21L12 c.725C>A i一l iWDF PLKPSLGHW LUl-\D 

WVGCHPNGMKIFFYDSEMPPASEVL[p. 
p.R306 R306Q]QIQNILTEEPKVTQVYAENGTV SEVLQIQNl,LQIQNILTE,PPASEVLQl,SEVLQIQNIL,NPPASE 

PON1 I c到市＞／－＼ IQ LQGS VLQI I UCEC 

LISH LMKWA, KLISH Ll\/lKW,KKLISH LMK,APl\/lPKKLIS_. l\/lPK 
p.K750f VASSPNGKESDLRRSEVPCAPMPKK[p. KLISHL,ISI ILMKWNl,KLISHLl\/lKWi\APMPKKL!SH,MPKK 

POP1 I c.2248delA I s K750fs]L!SHLMKWAHP* LISHL~，司，KKLISHLMKW I s·rAD 

ST I I p.R508 GAIHIFREllKPAEKSLHEKLKQDK[p.RSO KQDKCFSTF,OSTFLSLL,KCFSTFLSL,KQDKCFSTFL,LKQDK 
N c.1522C>T C 8CJCFSfFLSLLEAADLKELUQPGDWTL CFSTF,KCFSTFLSLL I me 

EEQNTGISQDEILTNKQKQIEVAEK[p.K 

P侃 I I p.K507 I 507EjEM阻SLSI IKKEEDLLRENSl\/ll 
C c.1519A>G E QEE AEKEMNS缸，KEMNSELSL,KEMNSELS凶，AEKEMNSELS AD 

DKLHRAAWWGKVPRKDLIVMLRDTD[ 
p.V166 p.V166Mjl\/lNKKDKQKRTALHLASANG 

POT曰： c.496G>I-\ M NSEVVKL MLRDTDl\/lNKK GBM 

ADiESKNKHGL! PLLLGVHEQKQQV[p. QVM KFLIKK, Vl\/lKFLIKKK, KQQVMKFLl,QQVM KFLIK, VH t 

p.V288 I 心M﹞M紅心ANLNALDRYG盯 QKQQVM, EQKQQVM KF, QVM KFLI KKK, KQQVM KFLI K,0. 
POTEE I c.862G>A I I\/] IL/-\V QVMKFLIKK,GVHEQKQQVM,HEQKQQVMKF I LUl-\D 

LGVHEQKQQVVKFLIKKKANLNALD[p‘ IYGRTALIL,DIYGR ! ALl,KANLNALDl,ANLNALDIY,LDIYGRT 
R3031J!YGHTALILAVζCGSAS!VSLLLEO. AL,ALDIYGIHAL,IYGRrALILA,KANLNALDIY,NLNALDIYGH 

POT EE I c.908G> T I p.H3031 I N ,KKl-INLNALDI I UCEC 

STLREEIAMLRLELDTl\/lKHQSQLRE[p.K 
p.K674 674N]NKYLEDIESVKKHNDNLLKl'ILQL SQLRENKYL,RENKYLEDl,KHQSQLHENK,l IQSQLHENKY,N 

POTEF c.2022G>T N NEL KYLEDIESV UCEC 

DDSAMKTLRNKMGKWCCHCFPCCRG[ 
p.S112 p.S112G]GSKSKVGAWGDYDDSAFME 

POTEF c.334A>G G PRYHVHG CCHGGSKSK TGCT 

KWCHHCFPWCHGSGKSNVGTSGDHD[ 
口.D51NJ NSAMKTLRSKMGKWCHHCFP 

G c.151G>A WCHGSS I DNSAMKTLH,NSAMKTLRSK I SKCM 

GSGKSKVGPWGDYDDSAFMEPHYHV[ 

G c.407G>/-\ 
I p.H136 I p.R136H﹞ llREDLDK川AWWGKVPR

H KDUVML I HVHHED肌，FMEPHYHVH.FME附HVHR I GBM 

HI KLGFTQGDVGLAMGKL YGN DFSQ[p. 

I p.T239 I m酬i!SRFE肌5附則PLL AT!SRFEAL,DFSQATISf司， FSQATISRF,KLYGNDFSQA,SQATI 
F2 c.7151\>G A EK＼仇f SRFEA’。FSQATISHF,YGN DFS0.J\T I I DLBCL 

RIKLGF fQGDVGLAMGKLYGNDFSQ[p. 

I p.T2.39 I T239S]STISH ST!S RF EAL, FS QST IS RF, D FSQSTISR, DFSQSTISHF, YG ND FS 
F2 c.71.SA>T S KW QSTl,SO.STISRFEA I DLBCL 

GGGGGAGPGLNSHDPHSDED WiSD[ 

F3 c.961G>[ 

I p.D321 I p.D32.lY川QFAKQ悶悶的FT叫 I ~LEQFAKO.F DEDTP馴的叫0.FAK,DYLEQFAKO.F 1 P 
Y DVGI A TSDYLEO.F I LU/-\D 

KVN G LVLRR, LVLRRT AP K,SSAPPALPR, HS PRPQPLR,SSH C 
CRSSS,HQALTPRRK,G/-\HQASDLK,HTAPKTHRL,PALPHHSP 
R,TQHQALTPR,APSSAPPAL,RPQPLRWTS;WPHPTQHQA, 

AFPALDGGDALSCTSASPAPSSAPP[p.P RRSPRPQPL,SHCCRSSSW,SPRPQPLRW;ASDLKVNGLV,GL 
135fsjALPRHSPRPQPLRWTSSHCCRSS VLHRTAPK,SSAP PALP RR, VLRHT APKTH, RT APKTRRLP, DLK 

I p.P135f I SWPHPTQHQ/\L1 PHRKG VNGLVLR,SP/-\PSSAPPA,SPRPQPLRWT,RPQPLRWTSS,W 
GClB c.403delC s LKVNGLVLRRTAPK1 RHLP* PHP1QHQl'IL, fPRRKGPPGA,SSHCCHSSSW,SDLKVNGLVL I STAD 

PKQDTKYDLILDEQAEDSKSSHSHT[p.S 

p.S382 I 382酬KHKKKfHH臼EEK EDE川Pl I KSSHSHTRK,SSHSHTHK即lSHTRI
PP!l 4 I c.1146T>A I R KNT SHTHKK,HSHTRKKHKK,DSKSSHSHTH I CU 
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TLRPWLWLT, WI. WLTAWA/\WI TAWAA奸，FVIPPQTLR,C

FVIPPQTL,PQTLRPWLW,NARCSSGl\/lR,TAWAASTGA,RP 

WLWLTAW,RQLGANARC,ANARCSSGM,IPPQTLI司PW,TLR

GESWELMDSAGNKLIAPAVCFVIPP[p. I PWLWLTA,Ll AWAASTGA,CGRRQLGANA,CFVIPPQTLR, 
p.P454f I P4S4fs]O.TLRPWLWLfAWAASTGACG I WAASTGACGR,IPPQTLRPWL,RPWLWLTAWA,RQLGANA 

__ f:f:＿~一－－－－－－-L~：｝＿~§~~－~！－~－－－L~.一一一一＿J_ E旦~－§主型主~~~~豆也－♀立一＝＝＝＝一一一一＿＿＿＿＿J_ ~~c9＿告？主E豆2豆巳？一＝＝＝一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿J __ ~！：在P
DWKEYLNLL!CEESHLKYMEDYHQF[p. 

p.H326 I H326Y]YEDVKDAQELLRKVDSDLNQKY I YM EDYHQFY,KYMEDYHQFY, HQFYEDVKDA, YEDVKDAQ 

PPL I c.976仁＞T I y I GPDF I EL I BID.\ 

!HLHVNLVRQEMFPHDPAEALCRAF[p. 

PPMl I I p.R311 I R3! lWJWVTDERFVQKAARESLRCGTT I RAFW\i吋DER,AFWVTDERF,EAI CRAFWV,AEALCRAFW, 

－－~－－－－－－－－－－－ 1 __ ~：？..~－﹞－~· 
SLPRRRFPM,SA、WSSERLK,ASLPRRRFP,RLKVHSRKW,KVH

SRK叭汀Y,PMSAWSSER,MSAWSSERI ,FPMSAWSSE,LPRR 
RFP札15,HASI PRRRF,RRRFPMSAVV,MSAWSSERI K,KVHS 

NSRTLTRAASLRGGVGAPGSPSTPP[p.P I RKWTYR,STPPHASLPR,ASLPRRRFPl\/l,SERLKVHSRK,RLKV 

PPM1 I I p.P226f I 226fs]HASLPRHRFPMSAWSSEHLKVH I HSHKWT,FPMSAV\ISSER,SPSTPPI 11-\SL,LPRHRFPMSA,RRF 
11 I c.678delC I s I SRKWTYR* I PMSAWSS,LKVHSRK叭/TY I ST/-\D 

ALHVPCSLK,PSHTRMRGK,RTRMRGKKV,Rl\/lRGKKVPP,RG 

KKVPPNH,t'\SPPRIHP!\SLKRPPSPG,SPPRRTPAL,f司PPSPG 

LSSREKISLQDLSKEHRPGGAGGPP[p.P I ALA,KKVPPNHPL,LQNPEPSMA,SLKHPPSPGA,PSR fRMH 
372fs]SRTRMRGKKVPPNHPLQNPEPS I GKK,R f RMHGKKVP,RMRGKKVPPN,MASPPRRTPA,ALRV 

PPPlR I I p.P372f I MASPPRRTPALRVPCSLKRPPSPGALAS I PCSLKR,RPGGAGGPPS,HPI. QNPEPSM,TPALRVPCSl,I KR 

~~~－－－－－－－］＿＿＿~｝－~｝~豆豆豆：~－－－＿［＿三－－－－－－－一＿＿＿J __ : ＿＿＿＿＿一一一一一一一一一一一一一一一一一＿＿＿＿＿J __ ~.f:~.F:_c.;.0＿~，豆l~！＇：：：＇..巨型！－~~－~主且也~~£＿？：~！＇.＇.：.~______________________________ ＿＿］一－~I.主E
CYPRVSSAVKAELRQYFRNLCSDDT[p.P 

lA c.536C>G 
I pPl79 I 179R﹞川叫SKLGEFAKVLELDNV

R KSE 

TRl\/lVRRAAA,Rl\/lV附則，叭叭帥，RMV酬AAS I UCEC,UC 

K .. RNLCSDDTRM S 

VSSAVKAELRQYFRNLCSDDTPMVR[p. MVRWAAASK,DTPMVRWAA, TPMVRWAAA, VRWAAASK 

I p.R183 I Rl叫W叫Kl GEFAKVLEI DNVI l .. CSDDTPMVRW,MVRWAAASKL,DTPMVRWAAA,TPMV 
lA c.547ζ＞T W EllPM RWAAAS,WAAASKLGEF CRC,UCS 

KVlHDNVKSEllPMFSNLASDEQD[p.S 

lA c.656C>T 
I ~ 5219 I ~~9LJ l VRLLAVEA州AQLLPQEDI EA 

DEQDLVRLL,NLASDEQDLV,DEQDLVRLLA 

IAQLLPQEDLEALVl\/lPTLRQAAEDK[p.S KFWRVRYl\/lV,FWRVRYMVA,QAAEDKFWR,RQAAEDKF 

I p.5256 I 256FJ FWRVRYMVADKFT叫AVGPE W,DKFWRVRYr.吼，KFWRVRYMVA,QAAEDKFWRV,TLRQ1\

lA c.767ζ＞T F !TKT AED悶，AEDKFWRVRY I UCEC 

PPP2R I I pP326 I SKGTIRLCDMRASALCDRHTKFFEE[p.P 

·－－三－~－－－－－－－--1－－~：？..zzs;：：工＿＿＿＿J __ ~ ______________ j___＇？＿？＿~~l~~－~f.三，~！~~ff~~！！~~＇.~~.Y..l~~~~L~豆＿＿_j__：｝~！I＿~－~£＿~－~－~＇－~！：Q_l".？.立~~？£＇－~－~－~－9..~~'.':l－~~~，~~－~旦旦旦~~~~－－－－－－－－－J_g~－~－－－－－
WTWSSRGLK,CSSSSTSTR,STGSAAWTW,SSTSTRSSA,RTA 
SARCWT,SARCWTW俗，EGWTAWPSR,WTWTGTAPC,WT

AWPSRPC,RPASSTGSA,RPCPSRTAS,SSAEG\il!TAW..KIOIR 

PASST,ASS fGSAAW,RSSt'\EGW f A,AEGWTt'\WPS,TASAR 
RKVQKEGKISY ADFVWFLISEEDKK［日.r I cwrw,1nASAHCWTw,sss1s1RSSA,SARcw1wssR,cw 

389fs]HRPASSTGSAAWTWTGTAPCP I TWSSRGLK,SSRGI KGRSR,RGLKGRSRCR,TWSSRGLKGR,S 

PPP2R I I p.T389f I CSSSSTSTRSSAEGWTAWPSRPCPSRT I AAWTWTGTA,RPASSTGSAA,RPCPSRTA凹，SSTGSAAWT
~－~－－－－－－－--1－－~：｝＿｝＿豆豆豆豆＿J__ ~ ____________ J＿旦旦旦旦旦旦~－~~笠~－c_;_~－~9：~？－~~~I_~－－－一一一＿＿＿J＿盟主豆豆豆＇：！！..＂！J：＿：~Y..，？：.主捏了笠豆豆豆L圭亞~－~－~－~－~！：：~－－－－－－－－－－－－：＿－J＿＿笠在g·--------

I LTELFSYEH,NQLTELFSY,ELFSYEHFY,ADINQI TEl,TELFSYE 

PPP2R I I p.F310 I ELRRSSFLQNVALLEEEADINQLTE[p.F3 I HF,ELFSYEHFYV,LFSYEHFYVl,INQLTELFSY,ADINQl.TELF,L 

－－~巨＿＿＿＿＿＿＿＿＿L~：~－~gs＿三且一＿＿＿＿＿L__~ ____________ J __ ~2－~L~~~'.i'..~＇.！丘：Y.'.'.i'..~!Sf~＂：＇.~~~I_9-'.!_9-~~！－~_ _l __ I~~~？X~－l~－巳I－~－~~~'.i'..~＇.！£：＇.________________________________________________________ j___l_c'.s;＿~－~ 
YLSVYHPO.L,KYLSVYH PQ,KVKYLSVYH,LPLH KVKYL,l H KVK 

YLSV,HKVKYLSVY,YLSVYHPQI A.I. I PLHKVKYL,KYLSVYHP 

5C c.776C>A 
I p.5259 I GFALPLKEEHKIFLLKV 

Y 9YJYLSVYHPQLAYCVVQFLEKDSTLTEP H I CRC 

DSVPLISDAVEMl\/lDSTLHYIHSDSD[p.l. 

PPP4R I I p.L597 I 597FJFSi 
1 c.179必C F ALL j HYIHSDSDF,SD削NSSF,LHY!HSD叫 I CESζ 

LVHEGYKFMFDEKLVTVWSAPNYCY[p, 

PPP6C I c.901(> T 
p.R301 I R301C﹞叫i圳VFKDVNTREPKLF

I c RAVP I CYCCGNi的，YCCGNlt'\SIM I SKCM 
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PPT2 c.794G> T 

PRAM 

1 c.802G>A 

PRAM 
El二11 c.251G>C 

PRAM 
EFll c.311G>A 

PRAM 
EF4 c.743G>I-\ 

PRAM 

EF8 c.13421\>G 

PRAM 

EF8 c.956G>A 

－－~~~－~－－－--L--

p.R265 

L 

p.A268 

p.C84S 

p.R104 

0. 

p.R248 
H 

p.!448V 

p.R319 

H 

WQSSFFGFYDANETVLEMEEQlVYL[p. 

R265LJ LDSFG LKTLLARGAIVRCPMAGI 

SHf 

QPEFSEAAQTPLWKPQSSEPKRDSS[p. 
A268TJTFPKKASQPPLSDFPKKPPQPEL 

GDL 

KLQVLDLQDVCENFWMVWSEAMAH 
G[p.C84SJSFLNAKRNKTPVQDCPRMR 

ERQPLTV 

AMAHGCFLNAKRNKTPVQDCPRMRE[ 
p.IU04QJO.QPLTVFVELWLKNlriLDEY 
LTCLLL 

LTQFTPYLGHMRNLQKLILSHMDVS[p‘ 

R24811] HYVSPEO,KKEIVTQFfTQF LKLR 
CLQ 

ALCWGRFAELGAELMKTPRDLRQPK[p. 
1448V]V!VFCTVPCPRζGIRASYDLEPSH 

CL 

LEMVVMTDCLLSESDLKHLSWCPSl[p. 

R31911] HQLKELDLRG\ITLTH FSPEPL TG 

LLE 

YLLDSFG LK, VYLLDSFG L,QLVYLLD缸， MEEQ.LVYLL,LVYLLD

SFGL, YLLDSFGLKT,LLDSFGLKTL,EQLVYLLDSF I LUAD 

RDSSTFPKK,EPKRDSSTF,SEPKRDSSTF I UζEC 
MAHGSFLNA,SFLNAKRN l也HGSFLNAKR,EAMAHGSFL,SE 
AMAHGSF,AMAHGSFLNA,MAHGSFLNAK,GSFLNAKRNK, 

WSEAMAHGSF,SEAMAHGSFL I SKCM 

RMREO,QPLT,EQQPLTVFV,REO.OPLTVF,RMREO.OPLTV.， ζ 

PRMREQ.O.PL,MREQQPLTVF,REQQPLTVFV I CLL 

LSI 1MDVSI1 Y, SH M DVSHYV, VSHYVSPEO,K, I LSH M DVSHY, 
LS11Movs11vv I me 

LRO.PKV!VF,TPRDl RQPKV,DLRQPKV!VF,QPKVIVFCTV 

5、wζPSIHO.L,H LSWCPSI H,SWζPS!HO.LK,CPSIHQLKEL, LS 

WCPS!HO.L 

TGCT 

PRAD 

H PN KKATI L, VPH LQQEAI, I PSSLRH LL,SPHDH HALL, LP DLPS 
KPQGPPPPGKPQGPPAQGGSKSQSA[p I DSL,DSLPSHLGF,SKSQSADLL,LQO.EA!PSS,QQEAIPSSL,LP 

. R274fs l DLLO.ESH KDH PNKKA f ILKVPH I SDSLPSH, LQQEAIPSSL,AIPSSLRH LL,LLKGADLPDL,SADLL 

p.R274f I LQQEAIPSSLRHLLLDSPRDHHAI LKGA I QESHK,SPRDHHALI K,EAIPSSLRHl.,IPSSLRHU 1,LPSDSI PS 

PYPLKKONGKIKYECNVCAKTFGO.L[p‘ s 
PRDM I I p5588 I 588C]CNl.KVHLRVHSGERPFKCQTCNK I KTFGQLCNI ,GQLCNI KVH,KTFGQLCNI K,Ql.CNlKVHLR;A 

__ }c_ ________ J __ ~：立豆豆挖一J_E___________ J＿旦~I＿＿＿＿＿＿＿＿＿＿一一一一一一一一一一＿＿＿＿＿＿＿＿］＿＿~~~~豆豆~E坐了旦旦旦旦L巴：~－~－－－－－－一一一一一一一一一＿＿＿＿＿＿＿J ＿＿也E吵一一
H LCN RCFGQO.TN LDRH LKKH EH ENA［口

PROM I I p.P103 I .Pl.0361 ]l VSQHPGVl.TNHl.GTSASSPT I Al.VSQHPGV,KKHEHENAI ,HEHENAI. VS .. HENAI VSQH,Al. 
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RRHKKYTCGSVGAALYEGLAEEl.KP[p.E 

PRDM I I p.E2.7l I 271QjQGLGGGSGQAHECKDCERMFP 

＿｝＿~－－－－一＿J＿土豆旦旦三~____ J __ 9: ___________ _L：~－~：＇.－~－~－－－－－一一一一一一一一一一一一一一＿＿＿＿＿__]__ ：~~~l~~旦5上＝－＝＝＝一一一一一一一一一一一一一一一一一一一一一＿＿＿＿J __ ~~~＇.＇.：. ___ _ 
KIHITSYI l.,SAHKKKEKK,MGKIHITSY,GKIHITSYl.,11 DENAM 

PROM I I p. *802 I GKl,SLSAHKKKEK,All DENAMGK,AMGK!HITSY,MGKIHITSY 
4 c.2401.fT>A K 802K﹞ KKEKKQAILDENANGKIHITSYLL本 L,GKllJITSYLL I CLL 

GQELGIRSS!EPAESLGQAVMCWSG[p. SGLGMSMAR,QAVNCWSGL, VMCWSGLGM,CWSGI GMS 

叫 I I p.M38 I M387!﹞l.GMSMARNWASSG叫RKS M,LGMSMARNW’，GQAVNCWS位，AVNCWSGI GM,NCW 
7 c.1159A＞仁 7L SWQGEN SGLGMSM I PRAD 

lRLSQNHISRiPPGVFSKlHJLLl. l [p.020 

p.0201 I 1YJYLQ州RLSDGVFKPDT KLEN LLLL Y,LLYLQI IN RL,LLL YLQH NR, LENLLLL YL,KLENLLL 
PRELP I c.601G> T I y QL L YL,LLL YLO.H N RL,SKLENLLLL Y, LLLL YLQH N R I LUAD 

SKDGTKiPMFIVHKKGIKLDGSHPA[p.F 

p.F469 I 叫仙的GFN!S!TPNYSVSRLIFVR KLDGSH PAL,SHPALLYGY .. ALL YGYGGF,KLDGSHPALL,LLY 
PREP I c.14日7C>A I L H GYGGFN!,GSHPALLYGY,LDGSl IPALLY.IKLDGSI !PAL I CESC 

AKEllKIPDQPDTLCFQIRGAAPPY[p.V7 

311]IYAVGRGSEAMAAGLCAGQCILKV I AAPPYIY!W RGAAP川
附Xl I c.219必A I p.V7311 l NG A附仙，IRGAA附IY I CH 

CLEHLFNQVDSINALLKGPVMSRAF[p.E 

p.E124 I 1246K]KETKI IFPMNI ISLQEFKQK MSRAFKETK,FKETKHFPM,RAFKETKHF,VMSRAFKETK,KG 

PREX1 I c.3736G>A I 6K IRGR PVMSRAFK,MSRAFKETKI 1,/-\FKETKHFPM,SRAFKUKHF I uζEC 
WFVCMAKTPEEKHEWFEA!l.KERER[p. 

p.R363 R3630.JQKGLKLGMEQDTWVMISEQG !LKERERO.K,RQKGLKLGM,KERERQKGL,RERQKGLKL,AILK 

PREX2 I c.1088G>A Q EKLYKM ERERO,K,KERERQKGLK I BRCA 

c.1686 168 p.R562f C DN G FM H HVLEKSEF KDE PLLF RF F[p.R 
PREX2 I 7insT 562fsjFG* I EPLLFRFFF,DEPLLFRFFF I STAD 

PTTPEEPTPTTPEEPAPTTPKAAAP(p.M 

p.N675 I 叫HTPKE附廿PKEPAPTTPKEPA!
內的 I c.2023A>C I H TT I KAAAPHTPK,APHTPKEPA I CLL 
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LFWVQIVL WRQGFYYPLGIVREVLP[p .E 
PRIC2 I I p.E128 I 1289QJQASTWEQGLRILGLEYSLRVPP I IVREVLPQA,REVLPQAST,EVLPQASTW,GIVREVLPQ,l\,QA 
85 I c.3865G>C I 9Q I SDQL\ I STWEQG間，REVLPQ,<\STW I BLCA 

I CPLDALNTTKPKSLAVKKAKWHLGl[p.R 
PRKA I I p.R407 I 407QjQSQ主KPYDIMAEVYRAMKQLDF
A2 I 叫220G>A I Q I EWKV I GIQS的KPY,KAKWH山的，LGIQSQSK阱，IQSQSKPYDI I CRC 

I PTVFRWTGGGKEVYLSGSFNNWSKL[p I 
PRKA I I p.P104 I .P104H]HLTRSHNNFVAILDLPEGEHQY I NWSKLHLTR,HLTRSHNNF,FNNWSKLHL,SKLHLTRSH,1-1盯
Bl I c.311C>A I H I KFFV I RSHNNFV,SFNNWSKLHL,NNWSKLHLTH,LHLTRSHNNF I CLL 

I I I ERLKVVDVIGTKVYNDGEQllAQGD[p.S I 
PRKA I I p.53的 I 309L]lADSFFIVESGEVKITMKHKGKSE I DLADSFFIV,AQGDLAD蚱，GDLADSFFl,AQGDU\DSFF,IAQ
R2B I c.926C>T I L I VE I GDLADSF,GEQllAQGDL,GDLADSFFIV I CRC 

PRKC I I p.G432 I FLTHLICTFQTKDHLFFVMEFLNGG[p.G I I 
D I c.1291.fd 巴！G I fs I 432fs]T' I FVMEFLNGGT I GBM 

H LSSAAH LL, YLLRSLWVP,GTLAAGFAV,QVHGH LSSA,SLHL 
RGPQA,LLRSLWVPA,RLHLGCHRK,AVPRAHNHK,PYLLRSL 
WV,LWVPALGTL,RPRKRQGGR,HNHKVC\l\JVK,VQR印－11-\P

0.V,RQH/-\PQVRY,RSL叭IVPALG,RYPQLQGPY,WVKE/-\GDP

R,0.LQGPYLLR,SMH LLLPL,G PSGQRPQV, RPO.VHGH LS, V 
PRAHNHKV,DPRPGGI PA,APQVRYPQL,YPQI QGPYL,VPA 
LGTLAA,ALGTLAAGF,RKRQGGRQA,GQRPQVHGH,HGHL 
SSMH,GHLSSMHL,LSSA,\HLLL,LQRLHLGCH,CHRKAGIP 

V,KAGIPVSSL,LHLRGPQAV,RAHNHKVCW,PQLQGPYLL,G 
PYLLRSLW, LRSLWVPAL, H LSSAAH LLL, LLLPLQR L H L,S LH L 
RGPQAV, YLLRSLWVPA,LL RSLWVPAL,SL WV PAL G扎，ALG
TLAAGFA,AAHLLLPLQR,RYPQLQGPYL,RMRPRKRQGG,L 

SSGEAPKDNEERVFRERM RPRKRQG[p. I QRLH LGCH R, RLH LGCH RKA,SSLH LRGPQA,H LRGPQAVPR 
Q157fs]GRQAQGPSGQRPQVHGHLSS I ,0/-\VPRAHNHK,RAHNHKVC\l\JV,VQRQHAPQVR,VRYPQL 
At'\H LLLPLQRLHLGCH RKAG IPVSS LH L I QGPY,SSA/-\1-1 LLLPL,RPQVHGH LSS, VPR/-\1-1 N HKVC, DP RPG 
RGPQAVPRAHNHKVC\'l!VKEAGDPRP I GLPAV,YPQLQGPYLL,GPYLLRSLWV,HLGCHRKAGl,GQRP 

c.470 471; I p.Q157 I GGLPAVQRQHAPQVRYPQLQGPYLLR I QVHGHL,HGHLSSAAHL,GHLSSAAHI L,RKAGIPVSSL.AGIP 

－－~~~g __ _J__：：~~立一一＿＿＿＿＿＿＿＿＿［＿＿立一－－－－－－－－-L~~－~i::'.~~~－~豆l~－~~－~~~y－~－－－－－－－一一一一＿J一旦旦旦.~！.i:~9:.I:'.~！.：.旦旦~~~！~：旦5虹立~~~＇己Y
SSS Pl PSPS PSPTDPK RCFFGASPG[p.R3 

PRKC I I p.R345 I 45C]CLHISDFSFLMVLGKGSFGKVMLA 
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IVGSSDNPDQN[ E[WLFQVILEK[).l[p‘ R

p.R480 I 4日OCJCIPRSLSVKAASVLKSFLNKDPKER
－－~~~g ___ t~｝＇.！~~笠三］：____ J__~ ____________ J_L_＿一一一一一一一一一一一一＿＿＿＿＿＿＿＿J __ :<:9！~！f:3.？＿~，旦旦旦旦＿Y.'.！＇：！巨型~JD~旦旦J旦旦旦控－－－一一＿＿＿＿＿＿＿＿_J__g~~－－－－ 

GMNVHHRCQfKVANLCGINO.KLMAE[ 
PRKC I I p.A324 I p.A324V]VLAMIESTQQARCLRDTEQIF I Kl MAEVLAM,I MAEVI AMl,NQKLNlAEVL;AEVLAMIES月l

_g一一＿＿＿＿＿＿ I __ ~：豆豆三三工＿＿＿＿＿＿ l __ Y'. ___________ J_ ~~！！：.主＝＝＝＝＝一一一一一一一一一一一一一＿＿＿＿＿＿＿J＿：~9皂白主~~L~－~.扭住了－~且也！1.些－~且在~y＿巴也旦旦旦旦＇.~~IJ__ '.:!S＿~~ 
DTSTGHKNKEFVARIKSKLDQGGVl[p.Q 

PRKD I c.l0702C> I p.Q356 I m司EDFINALDQI SN PELLFK附N
C G 8E DVRA j GVIED附A,GVI印FINAL I CESC 

NILKANASICFAVPDPLMPDPSKQP[p.K 

A c.366G>T 
I p.Kl22 I 叫NNQLNPIGSLQELAiHHGWRU

N YTL QPNNQLNPI, KQPNNQLNPI I CRC 

SSRCLLl.RRKMAENAAESTEVNSPP[p.S LI SPCNASl,SI MCPI NPA .. IMCPI NPAA,SPPSPSSLL,I. SPCN 

I p叫 28fs] PSPPSPSSLLSPCNASiMCPLNPAA ASIM,SLLSPCNASl,511\/lCPLNPM,LLSPCNASIM,PPSPPSP 
8 c.84del仁 QDGARCPSC* SSL I STAD 

SSRCLLLRRKMAENAAESTEVNSPP[p.S 
31PjPQPPQPVVPAKPVQCVHHVSTQP 

8 c.91T>C SCP I SPPPQPPQPV I BLCA 

TVRFALRRMEELGLHPADHRVYFGQ[p. 

PROD I I p.L527 r旦河﹞VLGMCDQISFPLGQAGY川Y VYFGQVLGM,RVYFGQVLG,llRVYFGQVL,RVYFGQVLGM, 
11 c.1579C>G V VPYG VLGMCDQISF,GQVLGMCDQI I TGCT 

KTVLVLMCI LTA YVLCW APFYGFTI [ p. V 11 R DF FPTV .. G FTI IR D FF, Tl IR DF FPT,APFYG FTI I, YG FTi I RD F, I 

I i 詛咒﹞IRD問V師的lYLTAFY RDFFPTVF .. Tll RDFFPTV, FYGFTii RDF, YGFTI I RDFF,APFYGF 
R2 c.889G>t'\ p.V2971 A Till司， Ffl!RDFFP f,llRDFFP fVF I GBM 
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PROX I I p.F592f I SPYSGSAMQEG凶內心心F恥
1 c.1Tl4d巴lT s F592fs]iPVIPAPIC本

PRESYRENKRKQKLPQQQQQSFQQL[p 

1 c.6l4T>A 
I p.V225 I .V225DjDSARKEQKREERRQ心LED

D MQKQL 

STSVLPHTGYIYHSDIVQSLPPDLR[p.R2 

PRPF3 p.R289 89W]WKAARLV 1-\AKCTLl-\ARVDSFH ES 
1 c.86.SC>T w TEG 

KCPHSfPLWLLLSRLEEKIGQLTRA[p.R7 
p.R763 63L]LAILEKSRLKNPKNPGLWLESVRLE 

PRPF6 c.2288G>T y 

PRRC2 p.P188 SASIPILASALASTSAP f PAPl-\ASS[p.P18 
c c.S647C>A 3T 83TJT AAPVITAPTIPASAP f ASVPlAPAS 

DVTAVEQPIVPRPAPRPTDYLSWGT[p. 
p.A196 A196V]VSPYSAMAfYSATCAN NSPAQ 

PRRX1 c.587C>T v GINMA 

EGNEQFINAAKllRHPQYDRKfLNN ﹝ p.。

p.D107 107N]NIMUKLSSRAVINARVSTISLP r A 
PRSS1 c.319G>A N p 

PRSS3 p.L680f LPQG H QVSRLVISI RLPQH LG Ll~PP[ p. L6 
6 c.2038delC s 80fs﹞WPS＼仇iS*

TV MALMLPVKPPAGSWGAQllGGH [p. 

7 c.11.SG>C 
I I 叫QVTPllSR川A川

p.E390. GGFI L 

PCT/US2016/033452 

KLMFFIPVl,FIPVIP1\Pl,KAKLMFFIP,MFFIPVIPA,KKAKLMF 
Fl,AKLMFFIPV,LMFFIPVIPA .. FFIPVIPAPl,KAKLMFFIPV,AK 
LMFFIPVI I Sl/-\D 

SFQQLDS1\R,QSFQQLDSAR I KIRC 

RWK/V\RLV /-\, DLRWK/l.ARL, WKA/-\RLVAA, LRWKA/-\R凹，L

PP DLRWKA, S LP PD LRWKA,QSLPP DLR WK, RWK/-\ARL VAA 

’DLRWKN\RLV,VQSLPPDLRW,LRWKAl-\RLVA,LPPDLRW 
KAA 

QLTRl-\LAIL,KIGQLTRAL,GQ仁rRALAl,AlAILEKSRL,LTRALA

Ii.EK’的GQLTRALl-\,RALAILEKSI司， EKIGQLTRAL,GQLTRALAI

A/-\SSTAAPV,STAl-\PVITl-\,TPAPAASST,APAASSTAA,1-\SST 
Al-\PVI, T At'\PVITAPT, TPAPAASSTA,1-\PAASST AAP ,AAS STA 

TGCT 

LU/-\D 

APVI I KIRC 

LSWGTVSPY,YLSWGTVSP,TVSPYSAMA,GTVSPYS/-\M,TD 
YLSWGTV, PTDYLSWGTV, YLSWGTVSPY, VSPYSAMA TY, W 
GTVSPYSAM I 日RCA

TLNNNIMLl,KTLNNNIML,RKTLNNNIM,KTLNNNIMLl,TLN 
NNIMLIK,NIMLIKLSSR,RKTLNNNIML I HNSC 

GLRPPWPSW，印－ILGLRPPW,P印－ILGLRPPW,LGLRPPWPS I 
W I STAD 

AQllGGHQV,QVTPHSRPY,HQVTPHSRPY,AQllGGHQVT I LUSC 

GGMRMMMRR,GMRMMMRRT,RMMMRIHRT,MMMR 
RTRTS,MMRRTKlSC,GPGGMRMMM,PQGPGGMRM,M 

p.G256 I NVLSRLSI MAMPNGFHEDGPQGPGG[ I MMRRTRTSC,GMRMMMRRTR,RMMMRRTRTS,GPQGP 

－－~~'.23 ___ J __ ~：三色色色lg____ J立一＿＿＿＿＿＿＿J_2：主~~§！~l！暫且也坐~I：~I？.立一一一＿J__ §控臼＇！. §！：＿豆§＿也E且臼E一一一一一一一一一一一＿＿＿＿＿＿＿J＿~I.旦旦一
PEIAFWGSNAGVKTTRLEAHSEMGS[p. 

p.T563 I T563P]PEii EKETPENLSNGTSSNVEAA 

·－－盟主＿J＿~：｝＿§~Z主三~－---1－－~－－一一＿＿＿＿＿J5~~－一一一一一一一一一一一一一＿＿＿＿＿＿J ＿＿也豆豆豆l~－~－is~？.~日豆豆~~＇.~:c~啞巴！~E~！~~~~！~1_g~£：－~！________ J_＿~！~－~－－－－ 
FQLSG QKLFI PQITTKHSG LY ACSV[p R3 

p.R397 I 97C]CNSATGKESSKSMTVKVSGKRIPV 
內G8 I c.l189C>T I C l SL l SVCNSATGK,GLYACSVCNS，臼VCNSATGK j CRC - - ~－－－ ~ 

p.R320 I LILPSVlRNETGPYQCEIRDO.YGGI[p R3 I DQYGGICSY,CSYP九／TLNV,QYGGICSYPV,RDQYGGICSY,GG
PSG8 I c.958C> T I C I 20C﹞CSY叭汀LNVLYGPDLPRiYPSFTYYR I ICSYPVTL;CSYPVTLNVL I CRC 

I LFIPQ盯RNHSGLYACSVHNSATGK﹝戶上 I 
p.E404 I 404K]KISKSMTVKVSGPCHGDLTES[).S I KISKSMTVK,SATGKKISK,KKISKSMTV,KISKSMTVKV,SVHN 

PSG9 I c.l210G>A I K I • I SATGKK I SKCM 

~~MD : c.14C>T : p.ASV ~~~~l~~S~SV]VVVEFQRAQSLLSTDRE : MAAAVVVEF,AAAVVVEFQR : TGCT 

SMEKKERVEFILEQMRLCLAVKDYl[p.R 
PSrv1D p.R201 2010.]QfQllSKKIN fKFFO.EENTEKLKLK YIQTQllSK,IQTQllSKK,KDYIQTQll,AVKDYIQTQl,YICl.TQllS 
12 c.602G>A 0. y KK, I QT 0.1 IS KKI I CRC 

PSME p.R231 IAKYPHVEDYRRTVl EIDEKEYISL[p.R23 SLWLllSEL,KEYISL叭／Ll,EYISLWLI 1,DEKEYISLV句，SLWLllSEL

3 c.691C>T w 1 WJWLllSELRNQYVTLHDl\i吼叫IEKIK R,KEYISLWLll,ISLWI !IS日， DEKEYISLWI I CESC 

GGIWVFPEGPfHMLPLLMRALPGVDP[ 

PSME I I p.N495 I p叫D﹞DDFSKCM I rFQFll-\TFSTL 
4 c.148恥G D VDCS j GVDPDD叫，l 間。PDDF,DD附CMIT叩PDDF侃Ml I mer 

IRELVSRLQERNVQVFLISGGFRSl[p.Vl 

PSPH I c.433G>A 
的l]IEHVASKI NIPAT心NRLKFYFN I SllE叫K,ISGGFRSll,SllE叫KL I !SGGFRSll.RSll叫

I p.V14SI I G 訊G附IEHVA,IEHV的Kl.NI I GBM 

LRTEYDPHTHVYYi iAEPRSEISVQ[p.P6 

p.P689 I 的H﹞ HVfVTQDTLSCQSPESTSSTR叫
PTCHl I c.2066C>A I H Q I EISVQHVfV,SE!SVQHVl,SEISVQHVTV,VQHVTVTQDT I KIRC 
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FU KGILAL,LLKGll Al A,iLALAIGPA,ALAIGPAGA,LLKFU KG 

i,AIGPAGALA,ALAGPVLTT,ETLLKFLLK,KFLLKGILA,TQRPL 
PWAA,Wl-\APCPl\Ti\L/-\IGPAGAL,RPLPWA/-\PC,LP、WAAP

CP/-\,LKFLLKGIL,LKGlli\lAl,AGAI AGPVL,1 AGPVlTTl,I GT 
RQQPH LDSGSLPPGRQG0.0.PRRDPP[ QRPI PW,AETl I KFLL,Tll KFLLKGl,Fl I KGIL/-\LA,I LKGllAlA 
口.P l307fs 1 EKACGH PPTDRAETLLKFLL 1,ALAIGPAGAL,AI AGPVLTTI ,KFI LKGILAL,HPPTDRAETL, 

p.P130 I 心LAIGPA心肌πm GPAGALAGPV,CPATASPSPL,LLKFLLKGIL,TDRAETLLKF,LK 
PTC!-11 I c.3921de!C I 7fs WAi\PCPATASPSPL * FLLKGILA,TQRPLPWAAP,LPWAAPCPAT I STAD 

SLF LE fl LA, FLETI LAP F, I LAPFSQGV, DI H PISL FL, ISLFL ETI L, F 

PTCH I I p.叫 i KKFCC FPF GSVPDE H GTDI HP IS LF[ pS 5 SQGVSPSl,SQGVSPSIL,HPISLFLET,LETILAPFS,TILAPFSQG 
D3 c.1764delT s 88fs﹞ LETILAPFSQGVSPSIL本 V, LF LETI LAPF, H PISLFLETI, FSQGVSPSI L I STAD 

CEDLDQWLSEDDNHVAAIHCKAGKG[p 

PTEN I c.388C>G 
p.R130 I .R130GjGTGVl\/llCAYLLHR心AQE

I G ALDFY I GTGVMICAY’的GVl\/llCAY,KAGKGGTGVl\/l I uζEC 
CEDLDO.WLS印DNHVAAIHCKAGKG[p

p.R130 I .R130Q］叮的l\/l IG\YLLH R QTGVl\/llCAY,GKGQTGVMl,GQTGVMICAY,KAGKGQTGV CESC,CR 
P rm I c.389G>I-\ I Q ALDFY M C,UCEC 

CEDLDQWLSEDDNHVAAIHCKAGKG[p 

PTEN I c.389G>C 
p.R130 I .R130PJPTGVl\/llCAYLLHRGKFLKAQEA 

I p LDFY I PTGVl\/llCAY,GKGPl 

CEDLDQWLSEDDNHVAAIHCKAGKG[p 
p.R130 I .R130L﹞盯GVM ICAYLLH RGKFLKAQEA LTGVl\/llCAY,GLTGVMICA .. KAGKGLTGV,GKGLTGVl\/11,GL 

P rm I c.389G> r I L LDFY TGVM iζAY,KAGKGLTGVM I UCEC 

WLSEDDNHVAAIHCKAGKGRTGVl\/ll[p GVMIYAYLL,VMIYAYLLH .. RTGVMIYAY,KGRTGVMIY,VMI 

p.C136 Iζ136YJY AYLLH R YAYLLHR,GVMIYAYLUl,KGRTGVMIYA,RTGVMIYAYL,GK 
PTEN I c.407G>A I y VRTR GRTGVMIY,GIHGVMIYAY I GBl\/l 

FLKAQEALDFYGEVRTRDKKGVTIP[p.S 

P rm I c.509G>I-\ 
p.S170 I 170N]NQR州附L

I N LLF NO.RIWVY”VTIPNO.RRYV,IPNQRRYVYY I GBM 

TIPSQRI IYV,l IYVYYYSYL,SQRHYVYYY.RllYVYYYSY,VTIPS 
AQEALDFYGEVR rHDKKGVT!PSQR[p. QRHY,IPSQRHYVY,PSQRHYVYY,PSQRI IYVYYY,VTIPSQRH 

p.Rl 73 I R173HJHY川SYLLKNHLDYRP心 YV, RHYVYYYSYI, HY\I YYYSYLL,SQRHYVYYYS,GVTIPSQRH 
PTEN I c.518G>A I H HKM Y,TIPSO.RHYVY,QRHYVYYYSY,IPSQRHYVYY I GBM 

G f CN PQFVVCQLKVKIYSSNSGPTR[p.R 
p.R234 234L] LEDKFMYFEFPQPLPVCGDIKVEF 

PfEN I c.701G>T FH RI EDKFMYF,YSSNSGPTRL,TRLEDKFMYF,LEDKFMYFEF I lUAD 

p.L265f EFPO.PLPVCGDIKVEFFHKQNKMLK[p. KMLKRTKζF,MLKRTKCFf,LKRTKCFTF,MLKRTKCFl干，KQN

PTEN I c.795del/-\ l26.5fs]RTKCFTFG* KMI KRTK,KMl KRTKCFT,NKMl KRTKCF I S'fl\D 

DIKVEFFHKQNKMLKKDKMFHFWVN[ 

P fEN I c.830C>T 
p.T切i﹜ IFFIPGP閃閃的心E I KMFHFW川FH州NIF,F川

I p.T2.771 l IDS M帥WVNI圳附WVNiF們川VNIFFi I GBM 

GYP1 NSDFELKTAELPPLKNGEVLL[p.E4 
P1GR I OA]l-\ALFUVDPYMRVAAKRLKEGDTM VLLl-\ALFLT, LLAALFL l V, EVLLAALF L,G EVLLAt'\LF, VLU\ALF 

c.119A>C MG lTV,AAlFI TVDPY,I KNGEVLLAA,GEVI LAAl Fl I mer 
LLLLLLVVV,LLVVVPWGV,LVVVPWGVf司， LLLLVVVPV句， RLLL

ME fRQVSRSPRVRU.LlU.L i [p.L2.2V]V LLll LV,I LLLI LlVVV,U I VVVP‘WGV,LlV、八／PWGVR,ll LLl V 
PTH2. I c.64C>G I p.l22V I VVPWGVRTASGVAL附GV山RPP VVPW I PRAD 

AVl-\ADFDNRGMIFSNEQQFDPLWKH[ 

的C I I p.叫 j p.R430W]WNVECLQPLTHLKRRLSYSD WKRWNVECL,WNVECLQPI ,LWKR叭INVECL,R叭INVECLQ
1 c.1288C>T I仇i SDLKRA PL,QQFDPL叭／KRW I CRC 

llREKGVDCDIDVPKTIQMVRSQRS[p.G QMV RSQRSV, MVRSQRSV M, RSVMVQTEA, VMVQlTAQY 

PT川 i I p.GS03 I 503VJVMVQTEAQYR川叫YiETl ,SQRSVMVQT,IQMVRSQRSV,SVMVQTEAO.Y,MVRSQRS 
l c.1508G>T V QRR VMV,QMVRSQRSVM I I UAD 

VTHIKIQNTGDYYDL YGG EKFAf LA[p.E KLVQYYMEH,ATLAKLVQY,Ll-\KLVQYYM,TLl-\KLVQYY,EKF 
PTPNl I 76KJKLVQYYMEHHGO.LKEKNGDVIEL ATLAKL,TI AKI VQYY「州，ATl AKLVQYY,FATI AKI VQY,GEKF 

c.226G>A p.E76K KYP ATLAKI ,Kl VQYYl\/lEHH I MM 

p.R765 PPTFSDKREQISENPTEA TDIGFGN[p.R 
2 c.2294G>A Q 76SQ]QCGKPKGPRDPPSEWT* I IGFGNQCGK I CRC 

SYQHKFQLOMRARQSNQDAQDIERA[ 

川1 I I p.S887 I p.S887l﹞ i附NLQAESVRG州州l RA! FRSLNl,I FRSI NLQA,AQDIERAI F,IERAlFRSl,ALFRSl 
3 c.2660C>T L STGSL NIQA I CRC 
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YIQEDDIYDDSQEAEVIQSLLDVVD[p.E 

PTPNl I I p.E206 I 206咒JK
3 c的叫＞A 7K L削NG I QS山VVDK,SLLDVVDKEA I LUAD 

QYH H KKTFSDATl\/l U HSSESEEEEE[p,E 
PTPNl c.2147 214 p.E716 716dei]APESVPQI PM LREKM EYSAQL 
4 9delAGG d巴l Q/-\ALARI SESEEEEEA I GBl\/l 

PTPNl p.E286 TH NKSTILVELI NKEETALFHTDDl[p.E;28 ALFHTDDIK,HTDDIKNAK,KNAKYISRL,l ITDDIKNAKY,TALF 
4 c.856G>A K 6K]KNAKYISRLFATRHKFYKQNKICTEQ HTDDIK,DIKNAKYISR,IKNAKYISRL,KNAKYISRLF I MM 

c.1113 111 TYAVVQKRGAPAGAGSGTQTGTGTG( 

刑1 I 8delGACGG p.TG37 p.TG378dei]ARSAEEAPLYSKVTPRAQ 
8 G 8dei RPGAHAEDARGTL I QTGTG fGAR I uζ5 

p.N319 NLWKACVEHHTFFRLDRPLPPQKNF[p. 
PTPN4 I c.957delT I fs N319fs]LHllLH* QKN F LH 11 L, RPLPPQKN FL .. LPPQKN F LH I I STAD 

SLTPGRLYTVTITTRSGKYENHSFS[p.Q7 

p.Q726 I 2611﹞間VPDKVQ的SNSARSDYL
PTPRB I c.2178A>T I H RVS I HS月HERTV，凹的問 I TGCT 

ENPNSNSKSFNIKLGAEMESLGGKC[p. 

p.D156 I 悶。NjNPTQQKFCDG
PTPRB I c.4678G>A I ON IRAFT KCNPTQQKF,GGKCNPTQQK,GKCNPTQQKF I SKCl\/l 

GLEAENKVDVYGYVVKLRRQRCLMV﹝口 RQRCLMVHV_,I MVHVEAQY,MVHVEAQYl,VHVEAQYIL,L 
p.Q895 .Q895H]HVEAQYILIHQALVEYNQFGET MVHVEAQYI, RQRCLMVI IVE, CLMVI IVEAQY, MVHVEAQ 

PTPHC c.268SA>C i一l EVNL YIL STAD 

PRWSTPEELHDELLEAIEQGGEEQ[p.R 

p.R凹 i 1174QJQR間AERLKPYVAAQLDVL
PT附 i c.352必A I 40 PETFT I EQQ棚R郎，QQ棚R的ER I PHAD 

HDESLVGPVDPSSGQQSRDTEVLLV[p. 

p.G334 I G334WJWL叩RYNATVYSQ/~AN GT L VWLEPGTR, RDTEVLLVW, VWLEPGTRY, VLLVWLEPGT, 

PTPHJ I 叫0。OG>T I w EGQPQA WLEPGTRYNA,LVWLEPGTHY,RDTEVLLVWL I LUl-\D 

SWDTAKEDENRNKNRYGNllSYDHS[p. llSYDHSLV, NI ISYDHSL, ISYDHSLVR,SYDI ISLVRL,HSLVRLL 
p.R928 R928LJ LVRLLVLDGDPHSDYI NANYI DG VL,YDI ISLVRLL,NllSYDHSLV,llSYDI ISLVR,SYDHSLVRLL,IS 

PfPRT I c.2783G>T I L YHR YDHSLVRL, YDI ISLVRLLV I LUAD 

p.P107 WPDHGVPCYATGLLGFVRQVKFLNP[p 
PTPHT I c.3224delC I Sfs .P1075fs]RKLGP* RQVKFLNPH,QVKFLNPRK,VKFLNPRKL,RQVKFLNPHK I STAD 

VNVPGPRRTISKLRNETYHVFSNLH[p.P NI HSGTTYl.,LHSGTTYLF,SNI HSGTTY,FSNLHSGTTY,NI. HS 
PTPR p.P559 559SJSGTTYLFSVRARTGKGFGQMLT GTTYLF,SGTTYLFSVR,HVFSNLHSGT .. l ISGTTYLFSV,SNLHS 
u c.1675C>T s ur GTTYL LUAD 

CYNVALEYL, FCYNVALEY, DQYH FCYNV, YH FCYNVAL,QYH 

PTPH I I p.0143 I FFAAKTLRNYKPNMVETMDQYHFCY[P FCYNVAL,HFCYNVALEY,NVALEYLEGL,DQYI IFCYNVA,MD 
U c.4300G>A 4N .D1434N]NVALEYLEGLESR* QYHFCYNV I CRC 

VMAAQAPGVITGVTPARPPIPVTIP[p.S 

p.5396 I 396L \ TIPLVGVV,PLVGVVNPl.PPIP\ TIPL,RPPIPVTIPL.IPLVGV 
PUF60 I c.1187C>T I L E VNPl,PPIPVrlPLV,IPVilPLVGV I BLCA 

LDPQEDSGKQVDLVSASVVVVGVIA[p. VIATLLFCL,ATLLFCLLV .. TLLFCLLVV .. VVVGVIATL,VGVIATL 

p心！心TJTLL叫vv心SRYHRR趴 LF,GVIATLLFCL, VIATLLFCLL,ATLLFCLL VV, TLLFC LLVVV, V 
PVRL4 I c.1072G>A I T QQMT VVGVIATLL, VVGV!A TLLF I uζEC 

MQLGSSSPL, QLGSSSPLL, RTSCGCPSR .. GVC PA H\ TR,SSAP 
SACGR,GFSPPRPPA,LTRCGSGTI司，SARGGVCPA,!HRG/-\SS

SA,CGRARCSVI司， RAHCSVRSA,TSCGCPSRR,APSHPRPSC,H

PRPSCHRC,RPSCRRCPP,GPSSARGGV,CfWfATRGA,LPAG 
PVNDSHGRAPEEGDAEVMQLGSSSP[p FSPPR,VMQI GSSS阱，MQLGSSSPLL,TSKAPPSI TR,RTSCG 
.S84fsj LLPAGFSPPRPPAPSH PRPSCRR CPSRR,SSSAPSACGR,AGFSPPRPPA,RTI PTSKAPP,GTRTS 
CPPEACPRTLPTSK1\PPSLTHCGSGTRTS CGCPS .. PSRRPGPSSA,RGASSSAPSA,RARCSVRSAR.SSSPLL 

I p.S84fs 
CGCPSHRPGPSSARGGVCPATA TRG/-\S PAGF,LLPAGFSPPR,RPSCRRCPPE,CPIHLPTSK!\LPTSKAP 

P2B c.251delC SS/-\PSACGR/-\RCSVRSARl-\R* PSL,CPATATRGAS I s·rAD 

IPKVDLRVWQDCCADCRSHGQFRAV[p 
PXDN I p.T131 也T1312M] MQESQKKRSAQYSYPVDKD RAVMQESQK,1-\VMQESQKK,SRGQFRl-\VM,RSRGQFRAV 

c.3935C>T 2M MELSHLH h升， HAVMQESQKK,GO.FRAVMQES I CHC 

PXDN I p.Pl!15 CPPAPCPSPELVKGTCCPVCRDRGM[p. 
c.4366C>A 6 [ P1456T]TSDSPEKR* I GM fSDSPEK, MTSDSPEKR,RGMTSDSPEK I LUl-\D 
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NMPPRVLAT,Vl.ATHPQAT;RVI ATHPQA,MPPRVLATH;AF 

2 c.448delC 
I p.Q150 I GPQPLRRQPPPFP川GPA川PP[ I NMPPRVL馴叩附啊，MGPAFNMPPR,GP心PPR

fs p.Q150fs]RVLA1HPQA1* V I Sl/-\D 

NRLTAKGAEETLGPQKRKKPSEEET[p.G 

1 c.443G>C 
I p.G148 I 148AJ盯KRSKMSKEQTRPSCSAGASTS

A TAM j ATKRSKM叫！HK削MSK I LUSC 

AHCGLVGFKPSYGLVSRHGLIPLVN[p.S 
p.5225 226L]LMDVPGILTRCVDDAAIVLGALA GLIPLVNLM,NLMDVPGIL,IPLVNLMDV,NLMDVPGILT,LV 

QRSL1 c.6TlC>T L GPD NLMDVPGI I me 
DDRKEGAVLAKKVNWIGCQGStPH F[p H FLG FPCS L, CQGSEP HF L,GSE PH FLG ~， tPH FLG ~PC, FLG FP 

QSOX p.R401 .R401L]LGFPCSLWVLFHFUVQMRQ CSLW’V,HFLGFPCSLV句，QGSEPHFLGF,LGFPCSLWVL,SEPH

1 c.1202G>T L NVDHS FLGFPC LUl-\D 

LMVMYFFFL, MVMYFFFLV入iMYFFFLVR,FLVRSRRWK,FFL

VRSRRV九九LVRSRRWKV,YFFFLVRSR,FFFLVRSRR,FLMVMY

FF FL, LMVl'v1Y FFFLV,FLVRSRRWKV,MVMYFFF LVR,FFFLV 

o.sox I I p.R683 I SLDl'v1SLCVVLYVASSlHl'v1VMYFFF[p.R I RSRRW,MYFFFLVRSR,FFLVRSRRWK,LVRSRRWKVK,YFFF 

三＿＿＿＿＿＿＿＿J __ ~：？.2~豆豆三~－－J－－~－－－－－－－－－－－－－－LE.i－~~~.l~－~~~－~：~~iy＿巴巴~－~E~＿y:二一一一＿＿＿＿＿J＿立堅~~－－－－－－－－－－－一一一一一一一一一一一一一一一一＿＿＿＿J __ ~－~主E
M PNQ0.0,AA YQGMIGVQQPQNQGLL 

R3HD I I p.S588 I s[p.S588N]NQRSSMGGQMQGL VVQY 

·－－也三＿＿＿＿＿＿＿］一－－~－2
QQ《AYQGMIGVQ〔).PQf•、10.GU.SSQRS﹛

R3HD I I p.S.592 I 口.SS92G]GMGGQMQGLVVQYTPLPSY I GMGGQl'v10.GL,LLSSQRSGM,QRSGMGGQM,GMGGO.M 

也一＿＿_L~：｝.7-7-＝至三~－－－.L~－－－－－－－－－－－－－Lg_y:~日豆~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－J__ g_Ci日~＇~旦~~§－~~§＿ 扭斗＆~
EFiNDNNNQFKKFPQ札~TSYHRMLLH[p

R3HD p.R206 .R205WNVVAAYFGMDHNVDQTGKA 

1\/12 c.615ζ＞T w VllNKTSN 

SLYEAKNLFAAQTKAQSLAAEIDTA[p.S 
RABll p5596 595LJLRDEL扎1EALKEQEEIMFRLRQYM

FIP4 c.1787C>T L DKI 

WYKLHSKPGKKEKERGEIEVTIQFT[p.R 

RAB11 p.R17日 170H]H NNLSASMFDLSMKDKPRSPFS 
FIPS c.509G>A H KIRD 

EHGIRFFETSAKSSMNVDEAFSSLA[p.R 

p.R167 157LJ LDILLKSGGRRSGNGN KPPSTDLK 
RABB c.50日G>T L TC 

YEIVRLQL叭iDIAGQERFTSMTRLYY[p. R 

1 c.235ζ＞T 

I 79W﹞W州州FDV1 NA HFSNSQ 
RWKQ 

RAB8 p.G20 MAKfYDYLFKLLLIGDSGV[p.G20W]W 
A c.58G>T w KT CVLF RFSE OAF NSTFISTIG I DF 

RABG c.2782 278 p.K928i LE EESAQLKE MC RR ELD KAESEI KK[ p. K9 

AP1 3i鬥sl-\ 28fs]KQFYH、w•

消BG I I p.附加 LEEESAQLKEMCRRELDKAESEIKK[p.K9 

AP1 c.2782deiA s 28fs]TVLSLVTISRFVLS* 

PASADDFLPTLIYIVLKGNPPRLQS[p‘ N2 

RABG p.N207 07D]DIQYI fHFCNPSRLM1 GEDGYYFT 
EFl c.619A>G D NL 

VGDGAVGKTCLLISYTTNAFPGEYl[p.P3 

4R]RTVFDNYSANVMVDGKPVNLGLW 
RACl I c.101C>G I p.內4R j DTA 

LTPITYPQGLAMAKEIGAVKYLECS[p.A 

p.1\159 159V}VLTQRGLKfVFDEAIRl-IVLCPPPV 

RACl c.476C>T v KK 

IKCVVVGDGAVGKTCLLISYTTNAF[p.P 

295]SGEYIP fVFDNYSANVMVDGKPV 

RAC1 I c.85C> T I p.P29S I NLG 
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RMU.H叭，VAA，仰'1llH、仇，VAAY,SYHRM LLHW, HWV AA YFG 

M,I LHWVAAYF,HRMLI HWVA,MU HWVAAYF,RMLI HW 
VAAY,SYHRMI LHWV .. YHRMLLHWVA,TSYHRMLLHW;HR 
MLLHWVA1\,LHWVAAYFGM I CLL 

ALRDEL扎TEA,LAAEIDTAL,SI AAEIDTAL;ALRDELMEAl.,I AA 

EIDTALR I BLCA 

IEVTIQFTH,IQFTHNNLS,THNNLSASM,HNNLSASMF,IQFT 
HNNLSA,FTHNNLSASM.IJTIQFTI INNL,THNNLSASMF I GBM 

SLALDI LLK .. D EAFSSLAL, FSS LALO! L,SS LALO! LLK, EAFSS LAL 
Dl,VDEAFSSLAL I LUAD 

RLYYWDAS.l\, TS MTRL YY\111, YYWDASACV; MTRL YYWDA, 

WDASACVIM,SMTRL HWDA, RL YYWDASA亡， FTSl\/lTRLYV

W,L YYWDAS!\CV, YYWDASACVl,MTRL YYWD的，YWDAS
ACV!MλNDASAζVIMF 

LIGDSGVWK,GVWKTCVLF,VWKTCVLFR,LLIGDSGV\ili..W 

KfCVLF阱，GVWKTCVLFR,SGVWKlCVLF,VWKTCVLF籽，L

me 

LL!GDSGV~N I LUl-\D 

SE!KKKQFY,IKKKQFYHW,t'\ESEIKKKQF I ST/-\D 

SLVTISRFV, KTVLSLVTI, VLS LVTISR, El KKTVLSL，凶L\iTIS肝，

KKTVLSLVT,AESEIKKTV,SLVTISRFVL .. TVLSLVTISR,EIKKTV 

LSLV, VLSLVTiSRF,AESE! KKTVL,SEi KKTV此，KKTV凶LVTI I STAD 

RLQSDIQYl,LQSDIQYIT,SDIQYITI碎，QSDIQYITRF I TGCT 

RTVFDNYSA,VllHVFDNY,Nl-\FPGEYil司， FPGEYIRTV,FPGEYI

RTVF I TGζT 

AVKYLECSV,SVLTQRGLK, KYLECSVLr, VKY LECSVL, VLTQR 

GLKTV,CSVLl QRGLK,AVKYLECSVL I HNSC 

HNAFSGEY,FSGEYIPTV,SGEY!PTVF,YHNAFSGEY,TTNA 
FSGEY!,FSGEYIPTVF I SKCM 
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TllECLKYICTGDFPPGTKGNTFVH[p.D6 

RADS 9YJYPKVAQETDVRAQIRLQFRDVNGEL I GNTFVHYPK .. NTFVHYPKV,TKGNTFVHY,KGNTFVHYPK,G 

。 c.205G>T p.D69Y I ! I TKGNTFVHY,NTFVHYPKVA,YPKVAQETDV LUAD 

RADS p.T316f I RDFTNIYWSQNRPDVKKQKLQNDKK[p 
1AP2 c.946delA .T316fsjL * I KQKLQNDKKL I STAD 

RADS 
lC c.499G>A 

RADS 

lC c.67日T>C

VQIPECFGGVAGEAVFiDTEGSFMV[p. I 
p.D167 I D167NJNRVVDLATAOQHLQLIAEKHK I FMVNRVVDL,MVNRVVDLA,EGSFMVNRV,FMVNRVVDL 
N I GEEi-i I A,SFMVNRVVDL,DTEGSFMVNR,TEGSFMVNRV I BLCA 

p Y224 I FTLDN!LSHIYYFRCRDYTELLAQV[p.~2 I ELLAQVHLL.AQVHLLPDF,TELLAQVHL,AQVHU.PDFL,LAQ 

H I 241-1 ﹞ HLLPDF凶EHSKVRLViVDGIAFPFR I VHLLPDF.HLLPDFLSEH.TELLAQVHLL I BLCA 

I YSTPHAFTFNTSSPSSEGSLSQRQR[p.S I 
p.s2s7 I 2.57日 i了STPNVHMVSTTLPVDS RMIED I RQRLTSTPN,LTSTPNVH M,SQRQRLTST,RL TSTPNVH,LTST 

RAF1 I c.770C>T I L I AiR I PNVHMV,RQRLTSTPNV,RLTSTPNVHM,SQRQR叮叮p I CRC 

RALG I I p.R398 I LTEREPSSSSLCSIDEE•lLTDIEIV[p.R398 I IVCRVFSSK,LTDIEIVCRV,EIVCRVFSSK,IVCRVFSSKR,HLTDI 

·－－主~~－~－－J__ ＇.：~~~~~~？I ___ J __ ~~一＿＿＿＿＿＿＿＿＿_J一旦l~－~－＇＝＇－~笠.~~~~＇：＇.且~－＇＝＇－I~！~~旦旦L~~~！_____ J __ ~J也~－~！I_!.~！~！主.~－~：｛£！！＿~！＿＇：＇.~~~YE笠一一一一一一一－－－－－－－－－--1－－~~－~
RALG I I p.T379f I RSDSAPPTPVNRLSMPQSAAVSTTP[p. I TTPHITGGT,SAAVSTf PH,AAVSTTPHl,TPHITGGTGL,SAAV 

APB I c.l136rJeiC I s I T379fs]HITGGTGLLL* I STTPHI I STAD 

SKSA TFPSEKARH LLDDSVLESRSP﹝口， R3

RALG I I p.R381 I 81Q]QRGLALTSSSAVTNGLSLGSSESSE 

已－~－－－－－J__ ＇.：：｝＿｝＿~~主法＿J_s:~－一＿＿＿＿＿＿＿J_£ ＿＿＿＿一一一一一一一一一－－－－－－－－－－－－－－L~？－~Q~旦占－~！.三~~－巨笠~~~~，~~－
RANB I I p.M90 I HSDLLQYRKLSQSYYPLLECLTQDH{p. M I LTQDH ISFl,CLl'QDH ISF,TQDH!SFI !,CUQDH !SFI, LLECLTQ 

Pl? I c.2700G>T I 01 I 9001]ISFllNLEPPVLMYVLTSISEGLTTI I DHl,LTQDHISFll,QDHISFllNI I TGCT 

I I I VESKEWKERGIGNVKILRHKTSGKl[p.R I KTSGKICLL,CLLMRREO,V,SGKICLLMR,HKTSGKICL,TSGKIC 

RANB I I p.R123 I 1231CJCU.MRREQVLK!CANHYISPDM I LLMR,KTSGKICLLM,SGKICLUv1RR,CLl_MRREQVL,RHKTSG 

P2 I c.3691C>T I lC I K盯p I KICL,HKTSGKICLL I CRC 

I I I EATPEKESLAESAAAYTKATARKCL[p.L3 
RANB I I p.L386 I 86W]WEKVEVITGEEAESNVLQMQCKL 

－－~~一＿＿＿＿＿＿＿］一－－~：－ 互三E一＿＿［＿＿坐一＿＿＿＿＿＿＿J __ £:{£ ＿＿＿＿＿一一一一一一一一一一一＿＿＿＿＿＿＿＿Jg旦旦1月y＿＼丑－~~~~些－~＇－自己：~~~~－且在I~：~~~~－盟主－~－－－－－＿＿］＿－－~－~~~
I YVEYFWWPM,SFKYVEYFW,KYVEYFWWP,EYFWWPMLL, 

QWGLCIFDDllEHCSPTSFKYVEYF[p.的 I FWWPM LLNM, FKYVEYFWW, VEYFWWPM L, YVEYFWW 

RANB I I p.R915 I 15\1\i]WWPMLI NMRDNMPEVRQAAA I PML,SFKYVE 仟WW,KYVEYFWWPM, VEYFWWPM LL, YF 

__ f＿~ _________ 1 __ ＇.：：~Z豆豆子：T_____ I ＿坐一一＿＿＿＿＿＿＿J___y＿§＿~§＿Y.！~－一一一一一一一一一一一一一一一一J一旦旦的－~－~I'j＿阻止血啞巴－~－~些E也－~！工？L~X_Y.~~！：坐一一一＿＿＿＿＿＿＿＿＿Jg~~ 
L VKVIKCANSKTKKNVIATENCISA(p. 198 

RANB I I I 4LjLGKILKFKPNCVNVDEVLPHWLSWL I ISALGKILK,ALGKILKFK,SALGKILKF,TENCISALG,CISALGKll 

P6 I c.2950A>C I p.1984L I P I K,S1\LGKILKFK,IATENCISAL.ISALGKILKF I LUSC 

RAPG I I p.R356 I LPGKFKNLFRKFUJLTDPCRNHKSY[p.R I KSYI EVISK,SYLEVISKM,RNHKSYLEV,KSYI EVISKM,SYLEVI 
EFLl I c.1067G>T I L I 356LJLEVISKMKPPVIPFVPULKDLTFLH I SKMK,RNHKSYLEVI I LIJAD 

I I I MACGF[p.R6CJCRAIACQLSRVLNLPPE I I 
RARS2 I c.l6C>T I p.R6C I NLITS!SAV I MACGFCRAI I Bl CA 

VSTQPAPRS!FRRVLSAPPKESRTS[p.R8 
RASAL I I I 2H]H LRLSKALWGRH KN PPPEPDPEPE I RTS H LRLSK, fSH LRLSKA,SH LRLSK此，HLRLSKALW,RTSHL

之一＿＿＿＿＿＿ ! __ ＇.：：？＿~~豆三~－－－－－－ 1 ＿＿！？..：~豆－？
LAALRQGPEGLVGADKPISYRTKPP[p‘A 

RASG I I p.A188 I 188TJTSIHRELLGVCSDPYTLAQQLTHV I SYR fKPPTS,RTKPPTSIH,YRTKPPTSl,SYRTKPPTS!,RTKPPT 

~~－｝E _____ 1 ___ ~：~－~三§：~.0..______ 1 __ I ＿＿一一＿＿＿＿J __ ~~＇一一一一一一一一一一一一一＿＿＿＿＿＿＿＿J ＿＿旦旦旦旦＇.~：~~＇.－－~豆：｛L~！？＿~I？＿＇.旦旦－－－一一一一一一一一＿＿＿＿＿＿＿__]_ __ ~－＇.~~－－－－一－
ATLLALCVQHSARELHGHLPRLLG[p.R 

RASIP I I p.R601 I 601(]Cl ARLIKEAVWEKIKEIGDRQPEN I RLLGCLARL,HLPRLLGCL,LLGCI ARLl,CLARLIKEA,LPRLI GC 

?: _________ J __ ＇.：：｝＿~2｝：~：草一J_E＿一一＿＿＿＿＿_]__].:'.£ ＿＿一一一一一一一一一一一一一＿＿＿＿J __ ~主p且~－~~－性~｝！，且在~~：＇.~.虫叮~！.：：~~－~旦旦旦gg主~~，＇.~___ J一生＇~－~－－一一－
c.948_951d I p.N316 I FKNFIPFMNSLGLVTSNGLPEVENL[p.N 

RBl I e!TCπl fs I 316叫 NDTKKFILKIKI* I KKFILKIKl,DTKKFILKIK,VENI NDTKKF I GBM 

I NLKlKLHSFESHKDEIFQVQWSPHN[p. I 
p.E330 I E330K]KT! LASS GT DRRLNVWDLSKIGE I QVQWSPH NK,SPH N KTI LA, VQWSPH NKT,FQVQWSPH N K 

－－~－!_3_~~土L＇.：：？..豆豆豆三~－－－－--1－－~－－－－－－－－－－－J－－~~豆豆－－－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿］一－＇－
QKLMIWDTRSNl l'SKPSHLVDAHTA[p. 

p.E274 I E2'?4K]KVNCLSFNPYSEFI LATGSADKT I L VDAHTAKV, H LVDAHTAK, HT AKVNCLS,TAKVNCLSF,H LV 

~~.旦巳？.J_
LATGSADKTVAL叭IDLRNLKLKLHTF﹛ p.E

p.E313 I 313K]KSHKDEIFQVHWSPHNETll ASS I Kl HTFKSHK.KLKLHTFKS,LKLHTFKSH,FKSHKDEIF,NLKlKL 

－－－~－~~~7-_J __ ＇.：：？..~7-豆三~－－－－J－－~－－－－一＿＿＿＿＿＿］＿＿＿~］：＿［＿）＿一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿］＿＿］.：＇.］：£~！－哩＇.~~－臼
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NTYIPLISLPLVPGFPYPTAATIAA(p.A3 ATFRGAHLR,AATTAATFR,TTAATFRGA,TAATTAATF,TAA 

RBFO I I p.A340 I 40TJTFRGAHLR吋叫RfWPP TT/V\TFR,TFRGAHLRGR,AATFRGNILR,YPTAATIA/>.T,PT 
X2 c.1018G>A T Ti\i Al-If ff'\!\ fF 

VSKGTVEGNYVSLTRILKCSEQSLI [p‘El SLIKFFNKM .. QSLIKFFNK,LIKFFNKl\ilK,KFFNKMKKW,CSEQ 
p.E127 271(]KFFNKMKKWEDMANLPPHFRER SLI KF, SEQSLI KFF,Sli KFFN KM K, LI KFFN Kllil KK, EQSLI KFFN 

RBL2 I c.379G>A K TEHL K,KCSEQSUKF,IKFFNKMKKW I uζEC 
c.856 876d LTSTSLDPYDRHLLPTSGAMTAM[p.A 
e!GCTGCTG p.AAAA AAAAA1\286del]VTA1\STSYYGRDRSPL 

AAA28 
4 GCAGCC 6del 

闊的APVPTVGEGYGYGHESELSQAS/-\ I G州fAAAV.A叫
AAR AAAVTAAST I PAAD 

FREKNVPl rKGAPKNl 1 KSWQGHI L[p. 

RBl\ill I I p.叫 I G390W]WENEEE山山川LP
9 c.1168恥I w 行m j 陷WQGRILW,WEN旺印UKSWQGRILW I LUAD 

TTSPKPLVO,QPILPVVKQSVKEHLG[p.P 
R8M2 p.P644 6441-\} AVPSSTIEPAEAQSASSDLPQNVT SVKEHLGAV,KERLGAVPS,LGAVPSSTl,RLGAVPSSTl,KEHL 
6 c.1930C>G A KL GAV PSS BLCA 

E HTD/-\SSASSF LDSD ELER f GI D LG[p.T3 
.531JITGRL0.lN1ARLAEGTGLO.IPPAA0. 

9 c.1058C>T p.T3531 0.A I LGITGHLQ.L,ITGRI 0.UV1AR,LEHTGIDLGl,lGITGHLQ.lM I UCEC 

c.1485 150 p.495 H fVEHl\illSPll-\VQPDPASAAAl-IAAA[p. 
.SdelGGCCG 502.AA 49S _.502AAAAAAAA>A]VIPTVS f PPPF 

;BM4 : ~~~~~~~~ AA AAA ~~~~·~：VYTVAPNVO.RIPTAGIYGASY : ASAAAAAAAV,SAAAAAAAVI : PAAD 
A>A 

一~~－吵－~－－－

RO.DGESKTIMlKRIYRSTPPEVIVE[p‘V6 
p.V675 I 75G﹞ GLEPYVRl汁ANVRiiKNRTGPMG

c.287一288! I I SYGARDGPHGDYRGGEGPGHDFRGG[ 
RBl\il6 I nsG I p.R96fs I p.R96fs]RFFVF* I FRGGRFFVF,HDFRGGRFF,DFRGGRFFVF,HDFRGGRFFV I STAD 

~~~＇－﹞－ 

~－！＿：＇.立豆一J一~＇.~~~~－三？工一＝＝＝＝＝
REGl 

I HDCSVLRGIGYYLESLLCLAPFMKH[p.P I FMKHO.LKIV,0.LKIVLRGV,PFMKHO.LKl,APFMKHQLK,MK 
p.P112. I 1120.JO.LKIVLRGVINDQVDPSVDVLKA I HQLKIVL,CLAPFMKHO.L,HO.LKIVLRGV,FMKHQLKIVl,LAP 

LLO.FN!F!SLVEPGPVV fEI三EGKLL﹝p.A19 I KLLVO.VSMA,LVQVSMAEF,TEFEGKLLV,GKLl VO.VSM,FE 
p.A198 I 8V]VQVSMAEFPGTDPETLHYFRDLYLP I GKLl VO.V, \, TEFEGKLl.V, LLVO.VSMAEF, VQVSMAEFPG,TE 

PR!SCPEGTNA YRSYCYYFNEDPET[p.W 

57l] l VDADLYCQNMNSGNLVSVl了QA

－－~－－－－－－－－－--L－－~：L？.豆豆﹔立一＿J一J？：.~~~－三U－－~旦在一－－－－－－－－－－一一一一一一一一一＿＿＿＿＿＿＿J __ ~~~：'.v'._9:呂立！三~：.＇.！世~.！？－~~~~＇~Y..Y..世－~－！＿：＇.~~~~＇－－－－一一一一一一一一一一一＿＿＿＿＿J __ ~立在g____ _ 
A YRSYCYYFNEDPETWVDADLYCO.N [p. 

REGl I I I M67月 INSGNI VSVLTQL\EGAFVASI !KE 

－－－~－－－－－－－－－－－ 1 __ ~3.2！：豆三~－－－－－.Ll'.：~－~~＇.＿J__ ~－~－－－－－－一一一一一一一一一－－－－－－－－－－L~~~型！立些~g＿型~：
SDVMNYFA\I九， El司NPS flSSPGHCASL[p. 

REG3 I I p.5150 I S!.SOl] l RSTAFI RWKDYMCNVRlPYVC I SU RST.L\叭，l ! RSTAFI R,SPGHCASI l.,ASLLRSTAF,LRSTAFI. 

＝－主＿＿＿＿＿＿＿＿＿＿＿］一－~，：~：！旦E三L一一＿＿［＿ 一一一一＿＿＿J一巨fI.旦一一一一一一一一一一一一一一一一一一一」L~~史已~~~！｝？＿I:主！＇.~~已主~~－~~~~I0£.~.己E主？ι~－~I.主~＇~~－~－~－三I主~~！2:﹔~－＿＿］士立在旦＿＿＿＿＿＿＿, 
WIDVAMYLY,O,W!DVAMYL,WO,W!DVAMY,RQQWO.WID 

GYO.RSQPIWIG LH DPQKRQQWO.WI D[ V,QQWO.WIDVA,QWQWIDVAM, VAMYLYRSW, WQWI D 
p.G110 p.G110V]VAMYLYRSWSGKSMGGNK VAMYLλ＇JI DVAl\ilYL YR,QWQWIDVAl\ilY,QW! DVAMYL Y, 

REG4 I c.329G> T v HCAEl\/lSSN QQWQWIDVAl\il, RO.QWQWI DVA I LUAD 

c.45 47del p.15_! MDGWRRMPRWGLLLI扣.！.S_l6l.L>Lj

REN IG口 6LL>L 、司VGSCTFGLPTDTTIFKR!FLKRMPSIRE MPRWGLLLLW 

PACSLPVASQPPQHLSEAGRGPVGS[p. 

RERE I c.528G>C 
p.Kl76 I k叫NRDHLLM川yy間VPD

I N SVYQIJL I GSN附ill心肌腳V伽R,GPVGSNRDHL I 8LCA 

RIVTADYYl\ilASPLQGLDTCQSP ！了O.[p.

A30SJSPVKKVPVVRVFGATPAGQKTCL 
REV3L I c.88G>T I p.A30S I HLH I SPVKKVPVV,CQSP汀QSP,CQSP口的阱，T的PVKKVPV I TGCT 

RELYGVGVEKLRIEHQTITTPSKKK[p.!82 I TPSKKKMEl,KKKNEISTl,KKNEISTIA .. NE!STIASNY,SKKKNEI 

巴巴三＿＿J __ ~：~~~I.：：~＼ ____ J __ f'.，！~三~！＿＿＿＿一些］：~－~！~豆豆豆的主~－~~~~Q.豆豆~！~.！？－~'.v'.Y____ j___~IJ ＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿J＿工§SL_____ _ 
p.K296 I LI EVRGRl YELi THCIPPEllMKAC[p.K29 
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AV九吋GMGLRAAPSSAAAAAAEVEQRR[

p. S6 3 RJ RPG LCP PPLE LLLLLLFSLG LLHA 

HGMB I c.187A>C RPGLCPPPL,VEQRRRPGL,RRPGLCPPPL I /-\CC 

LKDQVG RDQFLRF LESff SSEN LRF﹝拉、w FLLA VQD LK, LLA VQD LKK, RFLLA VQD L, FSS EN LRFL,SE N LR 
FLLA, FLLAVQDLKK, RF LLA VQD LK, FSSEN LRFLL . .S EN LRFLL p.W36 I 孤山VQDLKKQPLQ DVAKHVE EIW 

RGS6 I c.1097G>T I 6L QEF AV,LRFLLAVQDL I LUSC 

HGS7 I c.130C>T 

BP c.286G>[ 

RGSU I c.664G>/-\ 

PNMLVYRKMEDVIARMQDEKNGIPl[p 
一 R44CjCTVKSFLSKIPSVFSGSDIVQ叭ill

I p叫c j KN 

ERAEFERLWVAFSGCLDLLEADMHR[p. 

A96S]SLELGl-\AFPLHAPRRPLVRTGVA 
GAS 

HTKMTMAKEEACHGLMQEYETRL YS[p 

.V2221]ICYTH!GGLPLNMSIKKCHHFQK 
I p.V2221 I RYS 

CTVKSFLSK,IPICTVKSF,KNGIPICTVK,CTVKSFLSKl,IPICTVK 

SFL I SKCM 

RSLE LGAAF, LE/-\D M RRSL,AD M HRS LEL,S LELGAAFP L, RRS 
LELGAAF I ACζ 

RL YS!CYTH,EYURL ~S !, LYSICYTH 1,ET RLYSICY, YETRL ~SIC, 
RL YS!CYTH 1,SICYrH IGGL,QEYET RLYSI, YETRL YSI凹 j BHCA 

AVAGPLAGf\,GLAAGVPPG,EIPACLSPA,SAAGRPWAV,CS 

RQLW!HA,WAAGSMGI司， RPW!WQζSR,GPRPGPGPG,RP

GPGPGAV,GPGAVAGPL,GPLAGAPAA,GPHGPARPA,APA 
HCGLAA,SPARPGFWA,CLSPAHPGF,AE!PACLSP,GFWAA 

SPALPLASSVLMLLMSTl\l\ILVGAGP[p. I GSAA,AGSAAGRPW,WAVQCSRQL,VQCSRQI Wl,RQLWI 

G34fsjRPGPGPGAVAGPLAGAPAADP I HACP,WIHACPPGHA,TLWLVGAGPR,EIPACLSPAR,FWAA 
CPGPHGPARPAPEPAAPAHCGLA1\GV I GSAAGR,EPAAPAHCGL,GPRPGPGPGA,RPGPGPGAVA .. G 
PPGHAE!PAζLSPARPGFWA1\GSAAGR I PARPAPEPA,RPAPEPAAPA,SPARPGFWAA,RPGFW/-\AGS 

RHBD I c.101_102! I I PWAVQCSRQlVv'IHACPPGHAGWGGT I A,AEIPACLSPA,ACLSPARPGF,AAGSAAGRPW,WAVQCSR 
的 I nsG I p.G34fs I PP* I QLW,RQLWIHACPP,HACPPGHAGW I KICH 

Al LGYRSVGKSS LTIQFVEGQFVDS[ p. Y3 

.SN]NDPTIENTF fKLI fVNGQEYHLQLV 

RHEB I c.l03T>A I p.Y35N I D FVDSNDPTl,GQFVDSNDPT,SNDPTIENTF KIRC 

ACGKTCLLIVFSKDQFPEVYVPTVF[p.E4 

OQ]QNYVADIEVDGKQVELALWDTAG I VFQNYVADl,YVPWFQNY,VPTVFQNYV,YVPTVFQNYV,F 

RHOA I c.1!8G>C I p.E40Q I Q印 I QNYVADIEV,VYVPTVFQNY,TVFQNYVADl,V肝VFQNYVA I HNSC 

GKTCLLIVFSKDQFPEVYVPTVFEN[p Y4 I 
2.C]CVADIEVDGKO.VELALWDTAGQED I VPTVFENCV,YVPTVFENCV,TVFENCVADl,CVADIEVDGK, 

－－~＇.：！S史＿＿＿_J一－－~：
I FMNQEIMKA,IMKAFHVRK,AFMNQEIMK,EIMKAFHVR, 

VLEMFDLRMMVENIMNKEAFMNQEI[ I MNQEIMKAF ,MKAFHVRKA,EAFMNQEIM,QE IMKAFHV, 

RHOB I I p.T464 I p.T464MJMKAFHVRKANRIKECLSKGT I FMNQEIMKAF,IMKAFHVRKA,EAFMNQEIMK,EIMKAFHV 

I＿~L _____ I __ ＇.：~~~~15,;.?I _____ I 一也一＿＿＿＿＿＿＿＿＿＿］＿＿！.：＿~！巴＇.If＿＿＿＿＿＿一一一一一一一＿＿＿＿＿＿＿＿＿＿_J__::.<.l~，！＇：~＇.＇.：.~：~！I':!＿笠：1吐一一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿J_g~－~－一一－

p.V73 

2 c.217G>A M 

p.53.58 

RILPLl c.1074C>A R 

RIMB p.R83日

P2 c.2489G>A H 

RIMS c.1187 118 p.A396 
P3 9delCGG de! 

RIMB p.Q115 

P3 c.3461A>G 4R 
p V,101 

耐心~52 c.12日3dei.A fs 

RIMS2 c.164G>T p.RSSL 

p.R599 
RIMS2 I c.1796G>A I Q 

LKAVRMRTGAENLLKVATMSKVREQ[pιj QMRLELSFV,KVREQMRLE,NSKVREQMR,EQMRLELSF,SK 
V73M]M RLELSFVNSDLQMLKEELEGL I VREQMRL, VREQMRLEL,REQM RLELS,EQMRLELSFV, KVR 

NISV I EQMRLEL,REQMRLELSF I TG口
RI PQPPPIA HP RTSPQPESG I KR LF(p.53 
58R]RFFSRDKKRLANTQRNVHIQESFG 

QW 

FPRGSAGPQRSRPVTVPSIDDYGRD[p. 

R830111 H LSPD FYE ES ETD PGAEELPARI 

SGIKRLFRF,GIKRLFRFF,KRI FRFFSR,I FRFFSRDK,ESGIKRLF 
R .. RF FSRD KKR, RLFRF FSRD K,SG I K RLFRFF ,GI KRLF RF FS .. I K 

RLFRFFSR,LFRFFSRDKK I KICH 

FVA I ROI ILSPDFY,YGRDHLSPDF I GBM 

H ELI KlNWLLAKALWVLARRCYTLQ[p. 

A396dei]ENKQLRRAGCPYQADEKVKR 
LKVKRAEL I RCYTL位NK,TLQENKQLR,QENKQLRRA,YTLQENKQLR I KIRC 

Y ADGLKVCEVADATAGSTLLEFSQL[p.0. I LLEFSQLRV, TLLEFSQLR,SQLRVPLTW, I EFSQl RVP,TL恆的

1154Rj RVPLTWQKVSVRTMSLCGESL I QLRV,QLRVPlTWQK,STLLEFSQLR’的QLRVPLTW,LEFSQL
DSVPA I RVPL I TGCT 

LGLKVVGGKMTESGRLCAFITKVKK[p.V 

401fsjEV' I FITKVKKEV I STAD 

EREEYSQYATSDTAM PRSPSDY ADR[p. 
R55LJ LSQH EPQFYEDS DH LSYRDSN RR 

SHR I LSQHEPQFY,SPSDYADRL.RLSQHEPQF,RLSQHEPQFY I LUAD 

KRRTKTVKKTLEPKWNQTFIYSPVH(p.R 

599QjQRffRERMLEITLWDQARVREE I FIYSPVHQR.HQREFRERM,IYSPVHQREF,TFIYSPVHQR.YS 
ESEF I PVHQREFR,HQREFRERML I CRC 
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DTPRESTEQGQDTEVKASDPHSMPE[p. 
p.L,1119 L449V]VPRTAKQPPVPPPRKKRISRQLA SMPEVPRTA,SMPEVPRTAK,HSMPEVPHTA,VPRTAKQPP 

H!N3 c.1345C>G v STL v I KIHC 

L YKCVLKPLKEAiNSCLHQiHSKDG[p‘57 
p.57日8 08L﹞ LLQQLKENQLVilJ~下πTDLGVTTS

RiN3 c.2123C> T L v HQIHSKDGL,SKDGLLQQL,l IQIHSKDGLL I CRC 

p.G171 QAM H RAQRVRRPI PGSDQTTTMSGG[ 
HING1 I c.511delG fs p.G171fs]KESPGREKGMEKM* QTTTMSGGK,GGKESPGREK,KESPGREKGM I STAD 

RRRQTAI RAGAGPPGAQGPGPEGQS[ 
SLAPALRSR,GPGPEGQSL,PEGQSLAPA,SLAPALRSRl,EGQ 

RiNL 
p.P402 I p.叫﹞LAPAL

I c.120SC> T I L RHKV SL1\PA間，PEGQSLAPAL I ACζ 
MQKNQSNFL,KLISSAPLT,FLISFWSRK,KMQKNQSNF,RIRS 
ALKM仁tlSFWSRKLI

KRIHSALKM,0.KNQSNFLl,HKLISSAPL,ISSAPLTAl,KMQKN 
SKMQLEEQVLTISSEIPKHIHSALK[p.LlO I QSNf屯，FLISFWSRKL,KLISSAPLTA,LISSAPLTAl,MQKNQSN 

p.uo1t I lfs]MQKNQSNFLISFWSRKLISSAPLTAI I FLl,RIRSALKMQK,SNFLISFWSR,KNQSNFLISF,NFLISFWSR 
RINTl j_ c.32 ldelA J_ s j C* j 附RKLISSA川KMQKNQSNF,NQSNFLISFW i主的- -----------

DDEPANLDILDTAGOAEFTAMRDQY[p I FTAMRDQYl,AMRDQYIRA,YIRAGEGFl,QYIRAGEGF,TAM 
.M90月 IRAGEGFllCYSITDRRSFHEVREF I RDQYIR,IRAGEGFll,YIRAGEGFll,QYIRAGEGFl,AMRDQYI 

一~＇.~L____ _J一 5立立5三了一＿＿＿＿＿＿［一｝？：＿也~2！.一J
QVRIDNEPAYLDILDTAGQAEf;TAM[p 
R85月LEQYMRGGEGFllCYSVTDRQSF I G0,,AEFT AM L, TAML EQYM R,FTAM LEO.YM,AEFTAMLEQ, 

－－－~！：＇.＿？ ___ J __ ~：？－~~豆三~－－－J__ ［＇.：堅~－~－－－－Lg_~.0_＿＿＿＿一一一一一一一一一一一一一一一一＿＿＿＿J＿£：＇.：哇哇哇旦到－巴巴巴£：哩！旦，＇！＿＿＿＿＿一一一一一一一一一一一一＿＿＿＿_J __ ~：世~－－－－－－－－
KAKDELNEREETREEAVREI QEM 
A72V﹞VQAASGEI三UWAVAE！司VQEKDS I RELQEMVQV,QEMVQVQAA,VQAASGEEL,LQEMVQVQA 

一~~－~~｝：＿__ 
PFI KSKI LEI司VF》HGD﹝）LSGFYQE日l ﹝p.02

p.028! I 81N]NENILPSDFGGTLPKYDGKAVAEQ I FYQEINUJl_,YQEINENIL,NENILPSDF,GFYQEINENl,FYQEIN 

哥－~一－♀
SPSSSSGGESSETSSDlHGSI、、IEGS ﹝p.55

p.5501 I Oll] LSSGSSGARREGRHRAP\,TFDESG 

一~~l也一＿＿J 
QQHVPVI KDSSLLFEEFKKI IRNRQ[p.S 

p.5138 I 138C]CEAADSSPSELKYLGLDTHSRKKR I LIRNRQCEA,RQCEAADSS,CEAADSSPS,KURNRQCEA,LIR 

~－~－f'.J.~一--1－－~~:i:~~主三l____ J __ ~~－－－－－－－－－－－J __ g_~－－－－－－一一一一一一一一一一一一一一一一＿＿＿＿＿_j__：~~－g~－~－在~＇旦旦控控~－－－－－一一一一一一一一一一一一一一＿＿＿＿＿__J __ ~：也E
HSFPNRSRFWKHEWEKHGTCAAQVD[ 

RNAS I I p.Al27 I p.A127V]VLNSQKKYFGRSLH YRELDL 
盯2 I c.380C>T I V I NSVLL I QVDVLNSQK,VLNSQKKYF,AQVDVLNSQK,QVDVLNSQKK I CRC 

TMVMGllFM,VMGllFMCL,HIGCTQTMV,RLCPHILDR,QT 
MVMGllF,RGI PGNWEL,RAHERPHPl_,MGllFMCLR,CTQT 

MVMGl,MVMGllFMC,CLRLCPHIL,HERPHPIHl,IHIGCTQT 
M,IGCTQTMVM,FMCLRLCPH,LQRGLPGNW,LPGNWELK 

HEVMQRMEVQRRRMMQHPTRAHEH I L,MVMGliFMCL,FMCLRLCP阱，RLCPHiLDRL,VMGliFMCL
RNF11 I I p.R771f I P[p.RT71fs﹞ HPIHIGι：TQTMVMGllFM I R,RGLPGNWElK,RAHERPHP!H,0.TMVMGllFM,RPHPIHI 

} __________ J __ ~：？三立生~L-L~－－－－－一－－－－－-L~~，~~E.f:_f:'.＇.~－~_r:~~一旦也~E9＿些：＇.~~~－~~－~－~－一＿＿＿＿J__9＿~~c~！~豆豆＿9_＇.旦旦！~~~Ig工盟主也主＇.＇.~，~~＇且也~~！：豆？且＿＿＿＿＿＿＿＿＿＿J＿~：：.豆豆＿＿＿＿＿＿＿＿, 
YRGIHSYLRYlKPKDTSMGNSSSGM[p, 

RNFll I I p.A172 I A172叫VRKGP!RAPGHI RATVRWDYQ 
3B I c.5!.SC>T I V I PDICK I NSSSGMVRK,SMGNSSSGMV I CRC 

RNF14 I I I MAWRRREA[p.S9G]GVGARGVLALAL I AWRRREAGV,MAWRRREAG,RRREAGVGAR,MAWRRRE I 
9 I c.2'.>A>G I p.S9G I LALALCVPGARGRA I AGV,REAGVGARGV I ACC 

RTLVVFVSI, KYVSRT LVV, YVSRTLVVF, VSRTLVVFV,LQKYVS 
RTI ,I VVFVSISF,QKYVSRTI V,YVSRTLVVFV,Nl QKYVSRTL, 

RNF15 I I p.52.08 I LERNITVTMYITIGTRNLQKYVSRT[p.52 I LQKYVSRTLV,LVVFVSISFl,KYVSRTLVVF,RTLVVFVS芯，TLV

Q _________ _J __ ~＇.~~~s:：立一－－--1－－~－－一一一一＿＿__J__g＿~且~－~~£Y豆豆~！~~！也！！旦旦旦旦旦旦旦＿＿＿＿＿J___y:~~~！~~＇旦旦旦控丘之一＝一一一一一一一一一一一＿＿＿＿＿＿＿＿J_E~－~－－－－一＿＿＿＿＿, 
FVSISFIVLMllSLAWI VFYYIQRF[p R23 I FYYIQRFQY,YYIQRFQYA,IQRFO.YANA,YIQRFQYANA,FYYI 

RNF15 I I p.R236 I 6Q]QY ANARDRNQRRLGDAAKKAISKL I QRFQY A, YYIQRFQYAN,IQRFQYANAR, VFYYIQRFQY, FQY 
。 i c.707G>A I Q I QI I ANARDRN I CRC 

PDDPEVLAVIAIPH fSEHTPVFIKL[p.P9 

RNF15 I I I SS]SSNGCYMI Pl PISKERALLPGDMGC I Kl SSNGCYM, !Kl SSNGCY,I. SSNGCYML,KLSSNGCYML,FIK 

, ＿＿三－－－－－一＿＿J __ ~空三三三工＿＿＿＿＿_l__［＇.，~~－~－~－___j一立＝＝一一一一一一一一一一一一一一一一一一＿＿＿＿＿＿］一＝－ E史5旦f＿~﹔~＇.＇.~~－？：~§.~~~IY.'.1，~？＿？：~§.~~~~世立~~－－－－－－一一一一一一一＿＿＿＿_J __ ~~~！~1 
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KKYNMKKELSCYDTYPPLEKKKVDM[p.S 

p.5351 351CJCVLTSEAPPPPLQPETMDVHLEA 

HNF17 c.1052C>G c KNF KKKVDMCVL KIRC 

PLMSSPAWRPPPGQP,HPPGSPGQS[p 

RNF22 p./>.133 .A133T]TQLPLDLLPSLPRESQI FViS RH 

2 c.397G>t'\ GMP SPGQSTQLPL,GQSTQLPLDL,TQLPLDLLPS l\Cζ 

HRRLLISADRRSVQLt'\PPGTPAPPD[p.G 

RNF39 I c.78沌＞T
p.G263 I 263CJCPKRFDQLPt'\VLGAQGF側附

I c CWEV GTPl\PPDCPK I /-\CC 

Rl\/lQLCTQLA,TQLARFF阱， RFFPITPPV, FFPITPP\i W, !TPPV 

WH IL,RGVPPSPPL,MQLCTQLAR,1-1 PQRKHRGV, VPPSPPL 

AL,RKRRGVPPS,lALGPRMQL,QLCfQLl-\1碎，FPITPPVWH,

PSTSSLFNLQKSSLSARHPQRKRRG[p.G I RMQI CTQLAR,MQLCfO.LARF,CrQLARFFPl,RFFPITPPVW 

p.G659 I 659fs]VPPSPPLALGPRMQLCTQIARFF I ,RGVPPSPPU\FPITPPVWHl,SPPLALGPRM,GPRMQLCTQ 

－－~~~：~~J－－~﹔｝，§＿！＿？.~~~g ＿＿＿上立一－－－－－－－－-L~！If:f:_Y:~~－~！~，豆E豆空白工~－~－－－－－－－－－一一一一＿＿J__~，~~~豆Y.'.！：：？.~：？＿~~：.9:.~S:I.盟主可丘！：＇..盟主~~－~：？.~I：主任£！：！：＇.：？.~Y.'.___ J＿~I.旦旦一－－－－－
c.348 349! I p.Pl16f I NASDDDNLEPGFISIVKLESPRRAP[p Pl 

也£：＇.三L'.2：＞.~－－－－－－－－－－－－－－--1－－~－－－－－－－－－－－－J一笠也~~~c~Y.'.：＇..~二一一一一一一一＿＿＿＿＿＿＿＿＿__]_ __ ~！：－~~史~~~，~~~~史~~EY.'.＿＿＿＿＿＿＿＿＿＿＿＿＿一一一一一一＿＿＿＿＿＿＿＿＿＿＿J＿笠捏一一－－－－·
PPAWPDYDVWILMT\IVGTIFVllLA[p.S I llLALVLRl,IFVllLAL V,Vlll ALVLR,TIFVlllAL,FVllLl\L VL, TIFV 

p.S216 I 2.l6l] i .VI RIRCRPRHSRPDPLQQRTAW I llLALV,VllLAL VLRl,IFVlll ALVL,I VI RIRCRPR,FVlllAI VI R,11 

RNF43 I c.647C>T I L I AIS I lAlVLRIR,LALVLRIRCR,GTIFVllLAl I CRC 

VYKKH FWNS, KKH FWNS沛，KHFWNSTKK,STKKRLRTM,K

KRLRTMKI, RLRTMKIKC,H FWNSTKKR,M KLVYKKH F, YKKH 

p.K392f I PEFLVYFPLLNEMAKKYNMKLVYKK[p. I FWNST,STKKRLRTMK,KKHFWNSTKK,KKRLRTMKIK,RLRT 

RNMT I c.1174de!A I s I K392fs﹞ HFWNSTKKRL盯l\/lKIKCS* I MKIKCS.FWNSTKKRLR,NMKLVYKK阱，l\/lKLVYKKHFW I STAD 

3 c.347dell\ 
I p.E116f j 叫

s 116fs]GLMTlSKMIKKKKNLV尸

SQITQATPYATTQILHSNSIHELAV[p.Dl 

ROBO p.D101 。18N﹞N LPDPQWKSSIQQKTDLMGFGY 

2 c.3052G>A 8N SLPD 

KNKNSSKPQKNNGSTWANVPLPPPP[p 

ROBO c.3238 323 p.P108 .P1080fs]SPl\PSWHG/-\G1 LCSG'f fRK 

2 9insC 。fs 叭， L"

ROBO p.K129 PTSPFSTDSNTSMLSQSQRPRPTK[p.K 

2 c.3877delA 3fs 1293fs]NTREGGWrNNQHCLIEGKE* 

HRINEYQRKAEQENEKRRNVENEVS[p, 

ROCK I I p.T518 I I叫SLK州附心SQ州K
1 c.1552A>T S LSQL 

KLLGNSLLPIRWMAPEAll\/lYGKFSl[p.D 

p.D572 672N]NSD!WSYGVVLWEVFSYGLQPY 

ROR2 c.2014G>A N CGYS 

NRNRCQHCRLQKCLALGl\/lSRDAVKF[p 

p.G94 j 叫W﹞WRMS附RDSLY叫KHQQ
RORB I c.280G> T lw RI QEQR 

FPGGPILGYNLRLISKNQKLDAGTQ[p.R 

ROS1 I c.734G>[ I p.R2451 I 2451]ITSFQFYS fLPN1 IYRFSIAAVNEVG 

WLLKENHLLRMSSENPGMCGNADTT[ 

p.S177 p.S1771L]LVD1 LLDNNSSEVPYSHFGN 

RP1 c.5312C>T ll LA PG PT 

SEGAIAAIMQKGDTNIKPILQVINl[p.R3 

RPA1 I c.92G>A I p甸的1H j 1H]HPl11 GNSPPRYRLLMSDGLNTLSSF 

RQKIHISKKWGFTKFNADEFEDl\/lVA[p. 

RPLl日 p.K187 K187TJTKCLIPDGCGVKYVPSHGPLDK 

c.560A>C T WIWL 

QTMRGl\/lPPHKTKPGQAALDCLKVFD[ 

AP20 c.319G>C 

I p.G107 I p.G107R] RIPPPYDKKKRM叫ALKV
R VRLKPA 
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GLMTlSKMl,LMTLSKMIK,MTlSKMIKK,TLSKl\/llKKK,LSK 

MIKKKK,MIKKKKNLV,KGLMTLSKM,IKKKKNlVl,Kl\/llKKKK 

NLV,GLMTLSKl\/llK,LMTLSKl\/llKK_.l\/lTLSKMIKKI已TLSKMI

KKKK,KKKGLMTLSK，扎1 IKKKKN LVl,SKM IKKKKN L,SEKKKG 

Ll\/lTL,KKGLMTLSKM I CESζ 

SIHEU\VNL,H EU-\VNLP口，AVNLPDPQWK,NSIHELAVNL,L

AVNLPDPQW,HELAVNLPDP I UCEC 

TLCSGTTRK,GTLCSGTTR,SPAPSWI IGA,APS、WI IGl\GT,GT 

LCSGTT阱，VP叩PPPSPA,SPAPSWHGAG,APSWHGAG1 L I S1 AD 

wnmQHCLl,REGGWTNNQH I STl\D 

EVSSLKDQL,NVENEVSSLK,RNVENEVSSL,NEVSSLKDQL I PRl\D 

NSDIWSYGV,KFSINSDIW,SINSDIWSY,IMYGKFSIN,GKFSI 

NSDl,FSINSDI叭／SY,NSDIWSYGVV,IMrGKFS!NS,INSDI叭IS

YGV,GKFSINSDIW I CRC 

AVKFWRMSK,MSRDl\VKFW,1-\VKFWRMSKK,MSRDl-\VKF 

WR’。AVKFWRM郎，GMSRDAVKFW I LUAD 

GTQITSFQF.TQITSFQFY,QKLDAGTQl,GTQITSFQFY,ITSFQ I 

FYSTL,NQKLDAGTQl,LDAGTQITSF,AGTQ!TSFQF I UζEC 

DTTLVDTLL,GMCGNADTTL I LUSC 

LQVINIHPl,ILQVINll IPl,LQVINIHPIT I HNSC 

DEFEDMVAT’。EFEDMVATK,FEDMVATKCL I LUl\D 

VFDRIPPPY,RIPPPYDKK,KVFDRIPPP.KVFDRIPPPY,RIPPP 

YD KKK I uζ5 
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KVKGNVFKNKRILMEHIHKLKADKA[p. 

p.R151 I R151ζjCKKLLADQAEARRSKTKEARKR 
HPL19 I c.451C>T I C I REER I KLKADKACK,KLKAl] KACI<

削2 I C叫圳 I p.Kl兇 i MA叭／KK圳〈〔3Gli 叫：已﹞ RS
! <

﹜iLSDCLCPγ， RSVCTHT AK,M IVR\i TN RY,IVR\i TNRYH .. R\i TN 

RYH凶，RT/-\K!WCEG,CLCPYRGGY，的LRSVCTH,VR\ TNHY 

KHLVIQDKNKYNTPKYHMiVRVTNR[p. I HI ,Kl CCSILY N,CSILYWPAA,DKI CCSll Y,WPAAGP0,fa.5,W 
R58fs]YHLSDCLCPYRGGYDSLRSVCTR I PDKLCCSl,SLRSVCTRTA,RMIVRVTNRY,KIWCEGWPDK,H 

c.172 173d I I TAKIWCEGWPDKLCCSILYWPAAGPQ I LSDCLCPYR,IWCEGWPDKL,IVRVTNRYHL,RSVCTRTAKl,Y 

TGCT 

UCEC 

－－~~~~－－＿＿＿］一豆豆立一－－－－－－－－－－LE：！＇..＇.~~！三J＿＿呂立9－~－－－－－－－－－－－－－－－一一一一一一一一＿＿＿＿＿＿J一旦~－~＿［＿）－~~~~~）＇.＆~豆豆豆）＇.Q立~L~~~－9-~~~~~！~c~I旦控~s－~g－~~－－－－1:i:－~s;:i:________ _ 
LASGLLLVTGPLVLNRVPLRR fHQK[p.F 

p.Fl93 I 193C﹞CVIATSTK!DISNVKIPKHl了DAYF I CVIATSTKl,RTHQKCVIA,KCVIATSTK,HQKCVIATS,RTHQK 

RPL6 I c.578T>G I c I K I CVIAT.HQKCVIATST I CRC 

RPRD I I I PHRLNLFYLANDVIQNCKRKNAl!F﹝ p.的 j Al!FS巳FA, NAii FSESF,FSESFADVL,11 FS巳FADV,!FSESFAD

Z三一一＿＿＿＿＿＿＿L~：I§＿~－~三主＿＿＿＿＿＿U？：：~？..7-~ __ _L7-~﹞~~~~旦旦旦~~－~.至在全世~'.2！：＿~－y:~~~~~－~－－-1－－~－~，~~~！！£~~~£~.主些旦旦旦~－~－~－－－－－一一一一一一一一一＿＿＿＿＿＿＿＿＿＿］＿＿＿~立在＿［＿），___ _ 
GKPH fVPCKVTGRCGSVl.VRL!PAP[p.R 

p.R200 I 200G]GGTGIVSAPVPKKLLMMAGIDD I RI !PAPGGT,I VRLIPAPG,IPAPGGTGl,l. IPAPGGTGl,IPAPG 
RPS2 I c.598A>G I G I CYTS I GTGIV I CU 

Vl.ALKHLHK,I Al KHl.HKl,I KHlHKI Gl,Vl.AI KHlHKL,AI KH 

RPS6K I I p.E166 I THLSQRERFTEHEVQ!YVGE!VLAL[p.El I LHKLGl,iVl.ALKHLHK,YVGEIVlALK,KHLHKLGllY,GEIVLAL 

＝－呂三＿＿＿＿＿＿＿J __ ~ 
A TSIAEEYKITPITSANVLPIVQI N ［口S39

RPS6K I I p.5394 I 4Y]ENAAQFGEVYELKEDIGVGSYSVCK I ENAAQFGEV,QINENAAQF,VQINENAAQ,VQINENAAQF,E 

生立一－一＿＿j__＇.＇.＿~~~~15.:三在一J一＿＇L
I I ILVEVNHHl一，lLSNCTMPF,LSNCT「ν·JPFR ’ HHLLSNCTM,ILVE

RPS6K I I p.K109f I KKASLKVRDRVRTKMERDILVEVNH[p. I VNHHLL,LLSNCTMPFR,SNCTMPFRLK,Hl.LSNCTMPF,NH 

A6 I c.327delA I s I K109fs]l ILLSNCT！＼押FRLKGNCT* I HLLSNCTM I STAD 

AVLKFAAATGATPIAGRFTPGTFTN[p.Q 

p.Ql 11 I 叫EIQAAFWEPRLLVVT FTNEIQAAF,TPGTFTNEl,FTPGTFTMEl,TFTNE!QAAF,EIQA 

RPSA I c.331C>G I E LTE AFWEPR,N日QAAFWEP, FTN EIQAAFW I GBM 

QSSHYGQMDRKGQCYHYDQTNRQGQ 

p.G364 I [p.叫5﹞SSHYSQ附QGQSSHYGQP
RPTN I c.1090G>A I S DTQDQSS j 甜的QPNR,TNRQGQSSHY,GQSSHYSQPN I CLL 

QTDRQGQSFHYGQPDRQGQSSHYSQ[ 

p.M53 I p.M5381]1DR 
RPTN I 叫1心A I 81 SHYG叮D I G的SHYSQl,SSHYSQIDR,SQIDRQGQSS,IDRQG估計IY I TGCT 

CGQSERLGQELGCGQTDRQGQSSHY[p 

IWrN I c.886G>/-\ 
p.G296 I 叫5﹞SQTDRQ附HYG叮DRQGQ

I s SSHYSQ l SQTDRQDQSY I PRAD 

LRRDSKEANARRQAGTRRRESLGKK[p. 

RRAD I c.833C>A 
p.A278 I A278EJEKRFLGR 

I E KSCH KEKRFLGRl,Kf.KRFLGIW 

CGEDLKHYRALRIHMRTHCGRGLGG(p. 

p.G783 I G783V﹞VHKGRKPFECKE臼AAFAAKRN
RREB1 I c.2348G>T I V CIHH GVHKGRKPF,CGRGLGGVHK I /-\CC 

M/V\PLLHT[p.R9CJCLPGDMASSSAVK 
RRN3 I c.25C> T I p.R9C I KLGASRTGISNM MAAPLLHTC,LUITCLPGDA,MMPLLHTCL,HTCLPGDMA I KIRP 

MAAPLLHTRL[p.P11S]SGDAAASSSAV 

－－~~－f'.J_~ __ J __ ~｝－~－~－三:.i:_________ L巴·£－~~~＿J__ ~!S－~旦在~~:i:_c,;,：盟主任

RRP15 I c.642G> T 

RRSl c.135delC 

RSBN 

1 c.ll14G>A 

RS Fl I c.1158de!A 

p.l2!4 

F 

p.N45fs 

p.E572 

K 

p.K386i 
s 

KEAGSSMRKRAKLISTVSKKDFISV(p.L2 
14F]FRGMDGSTNETASSRKKPKAKQTE 

VK 

QRITVHKELELQFDLGNLLASDRNP[p.N 
的h﹞ RPGCGAPDPRRRPSYRPilVRG廿R

NCss·rsCGSCPRSAWKRR* 

SP FKRRRS MN EI KN LQYLPRTSEP R[ p, E 

572K]KVLFEDRTRAHADHVGQGFDW 

QSTM 

HEITEKSTEETEKLKNDQQAKIPLK[p,K3 

SKKDFISVF, VSKKDFiSVF, KDFiSVFRGM 

GSCPRSAWK,STSCGSCPR,RRRPSYRPW,SYRPWRGTT,LIA 

SDRNPR,APDPRRRPS,CGSCPRSAW,SSTSCGSCPR，囚犯P

RS1\WK,GSCPRSAW阱，RRRPSYRPWR,SYRPWRGTTR,NL

LAS DRN PR,APDPRRRP針，RPSYRPWRGT,RPWRGTTRNζ

RTS EPRKV L, RTS EPRKV LF, LPRTSE PRKV 

86fs﹞ NEKLN 本 lα＼KIPLKNEK,AKIPLKN EKL 
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ST/-\D 

UζEC 
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FRLFSF.'\LllLNCMDYSHCQGNRWR[p. 

2 c.82C>[ 

的CJ叫.l\SYVSNPI關LSCSKDNG I QGNRWR臼K.. RWRCSK叫心SYV,WRCSKR心
CS QGNRWRCSK,IWVI司CSKR.l\針，QGNRWRCSKH I me 

.l\STGVAGVSSAM DHTFSTTSKDG EG [p. 
p.51日3 S103W]WC、行SLISDICYPPQEDSTYFTG

RTN 1 I c.308C>G lw iLQ EGWCYrSLl,GEGWCYrSL,TSKDGEGWCY,GEGWCYTSLI I LUl-\D 

p.P313f KTVPILELSPPLWTAiGWVQRGPTP[p.P VQRGPTPLL,PLLLSSGFYλNVQRGPTPL.TPLLLSSGF,VQHG 

RTN2 I c.938delC I s 313fslLLLSSGFY* PTPLLL.GWVQRGPTPL,TPLLLSSGFY I ST.l\D 

RUNX I c.286_287! I LCSVI PTHWRCNKTl.PIAFKVVi-\LG[p.D VVALGG亡：SR,VALGGCSRW,KVVAl.GGCSR,RWHSGHCDG

1 nsG p.D96fs 95fsJGCSRWHSGHCDGWQ* w I BRCA 

DENYSAELRNATAAMKNQVARFNDL[p 

1 c.403A>G 
I p.R13.S I .R135G]GFVGRSGRGKSFTLTITVFTMP I LGFVGRSGR川FNDI GF,VARFNDLGFV,RFNDLGFVGR 

G PQVA DLGFVGRSGR,QVARFNDLGF I LAML 

Kl HSDHHCL,CLHKPTASR,HSDHHCI HK,SGWAPRTSK,VG 

RSGKREK,ASRHLPQSI 1,RTSKTSAET,RFVGRSGKR.QNHSG 
LRNATMMKNQVARFNDLRFVGRSG[ WAPR,APRTS盯訊，QSHQNHSGW,HQNHSGWAP,HSGW

RUNX I c.424 叫 I p.限制 i p叫fs] KHEKLHSD叫 APRTSK,RTSKTSAETR,KLHSDHHC咐，HQNHSGWAPI司，Hζ

nsA s LPQSHO.NHSGW’APRTSKTSAETR* LH KPTASR, LHKPTASRH L 1 日RCA

SPSIHSTTPLSSTRGTGLPAITDVP[p‘ R3 

RUNX I I p.R337 I 371'v1jl'v1R!SD! 
2 c.1010G>T l'v1 QA j AITDVPMRl,LPAITDVPM,GI 附TDVPM I lUAD 

STPYL YYGTSSGSYQFPl'v1VPGGDRS[p. 

RUNX I I p.間 i 附H﹞HSRMLPPCTTTSNGS fLLNPNL 
2 c.139沁A H PNQN j 削SRML陀HSRMlPP汀，削5州附，HSRMLPPCTT I KIRC 

V 1-\AQQQO.QQQQ0.0.QQQO.QQQQO. 
QQO.[p.Q71日 EEl-IAAAAAAAAAAAAA Q0.0.QEEAAA,0.QQ叫的O.Q叫叫心QQEEAAA I KIR 

2 c.211C>G AAAVPRLRPP A,QQQEEAAAAA,QQEEAAAAAA,QEEAAAAAAA CT 

AMiAACSAt'\,l'v11t'\/-\CSAAL,At'\LLSAWAR,ALLS/-\WARW,N 
TSPPTSAL,SAI DVSAPA,DVSAPAAMl,SAPAAMiAA,iAACS 

AALI ,SAALLSAWA, LSAWARWNV,APAA l'v11AAC, LDVSAP 

AAM,CSAALLSAW,AMIAACSAAI ,MIAACSAAl.1,LLSAWA 

SSTQMAAVGPTVLEGQVYTNTSPP[p‘ RWNV,SAALLSAW AR, YTNTSP PTSA, TSALDVSAPA, DVSAP 

R以 i I p附 j P486fs]TS AAM IA, CSAALLSAW A,ALDVSAPAAM,AAM IAACSAA,ACS 

2 c.1455d巴IC s AWARWNVC* Al-\LLSA＼旬，1-\ALLSA、WARW I Sll-\D 

SVQLLTPANLLAKINGKDSIEKEHV[p.E4 

RUVB I I p.E431 I 31側 HVKEISE LF, VKE ISE LFY .. I Elm IVKE I, HVKEI SE LFY, KE HV KEI 

L1 c.1291G>A K K SEL,KEISELFYDA I CRC 

PFCPMVGStVYSTEIKKTEVLMENF[p.R VLMENFCRA, EVLMENFCR, NFC RAIGLR,LM EN FCRAI, VL 

I ~.R117 I 叫E CR/-\IGLRIKE fKEVYEG叫l'PC MENFCRAl,N FCRAIGLRI, FCRAIGLRI K,EN FCRAIGL且，EVL
L1 c.349ζ＞T MENFCRA,M ENFCIV\IGL I CRC 

VEGPQSACEEFWSRLRKLNWKRILl[p.R 

I p.叫 I 2541-1 ﹞ llHREDI叫TNDETERQRKF Ill H H REDl,IH H REDI PF, KLNWKRI LIH,RILI HH RE凹，NWKHI
2B c.761G>A i一l EE LIHHR,LIHHREDIPF I CRC 

HRLEWLllEDNHLSRISPPTFYGLN[p.52 G LNYLI LL V, TFYG LNYLI, FYG LNYLI L, YG LNYLI LL, NYLI LLVL 

p.S223 I 23Y]Y叫LMNNVLTRL f咐， LNYLI LL V L, YG U~Y LI LLV ,G LNYLI LLVL,TFYG LNYLI L, FYG 

RXFPl I c.668C>A LNYLll L,LNYL!LLVLM,SPPTFYGI NY I UCEC 

A YCKHKYPEQPGRFAKLLLRLPALR[p.S 

p.5427 I 427Y﹞心 LLRLPALRY,LPALI司Y !G L, LRYIG LKCL, RLPALRY IG L, LLRLPAL 

RXRA I c.1280C>A I Y M RYl,AI RYIGLKCL, Y!GLKCLEHI ,LLLRLPALRY 1 日ICA
AYCKHKYPEQPGRFAKLLLRLPALI司［ p.S

p.S427 I 叫心C叫FFK叫PIDTFL LPALRFIG L, LLRLPl-\LRF, LRFI G LKCL, RLPl-\LRF I G L, FIG LKCLE 

RXRA I c.1280C>T I F M HL,LLRLPALRFl,LU Rt PALRF I BlCA 

IRPNIFVGRAEG'i iQYSK、WYFEVMV[p. MVYEVTPFL,KWYFEVMVY, VMVYEV f PF, YEVTPFLT A”FEV 

戶口558 I 0的8Y﹞YE叭PF川AfHLR MVYEVT,WYFEVMVYEV,VMVYEVi P仇，MVYEVTPFLT,EV

RYRl I c.2002G>T I Y GYTP MVYEVT阱，SKWYFEVf洲斤，YEVTPFLTAO., FEVMVYEVTP I mer 

NIWLCLAVLPLITKCAPLFAGTEHR[p.A2 

p.A2S 7 I 5 76T﹞ flMVDSl'v1LHTVYRLSRGRS叫做 i RTIMVDSML,H川V州州VDSMLH,LFAGTEHR1 i, 
RYRl I c.772.5G>A I 6T QRD FAGTEHRTIM I UCEC 

ICSLLLGGSLVEGAKKI KVAELLAN[p.M4 

p.M43 I 則﹞IPDPTQDEVRGDGEEGERKPLEA KVAELI ANl,l lANIPDPT,IPDPTO.DEV,NIPDPTQDEV,IKVA 
RYR2 I c.13002G>T I 34! ALP ELLANl,AELLANIPDP I l.UAD 
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VT AEATH LRVGWASTEGYSPYPGGG[p. 

p.E711 I E711K]KEWGGNGVGDDLFSYGFDGLH 
IWR2 I c.213必A I K LWSGC I KEWGGNGVG,SPYPGGGKEW I LUSC 

DFHEDLMTHCG!ELDEDGSLDGNSD[p. 
p.L202 I L詢問TIRG RLLSLVEKVTYLKKKO!~E 

間2 I c.60的A>C I 3F KPV l GSLDGNSDF,SLDGNSDFT!,FTIRGRLLSL I rnζT 
IMTFYSALIDLLGRCAPEMHLIHAG[p.K 

p.K241 I 2413~圳EAIRIRSI LRSLIPLG DLVGVIS 
RYR2 I c.7239G>C I 3N ! j LI州 I LUAD 

D ESKRH G LPGVG LRTCLKPG F RFST[p. P 
p.P167 11670-i﹞ 1CFVVrGED帥的PEIPLESLR RFSTTζFV汽i,GFRFSTTCF,FRFSHCFV,GFRFSTTζFV,PGFRF

RYR3 I c.5008C>A I OT TKA SHCF,FHFSTTζFVV I LUl-\D 

LAVG叭汀VERTKEGE.l\LVQQRENEKL[p. 

p.R270 I R270心心削NSYSPAPLDL
們的 I c.8叫G>A I SQ WVLSR I REN甘心V,RENEK仰的，NEKLOSVSOJ-\ I me 

FHVNGHFALDSARRNLWRDDNGVGV[ 
p.R290 口.R2906Q] QSDWN NSLMTALIAPA YVE 

SACS I c.8717G>A I 6Q LI !QLKK QSD＼仇i~JNSLM,VQSDWNNSL,VQSDWNNSI M I UCEC 

p.W79 REGQHYPERHGGPERHGRDSRDGWG[ DS RDGWGAIVl, RDGWGAMAL, DGWGAMAL TR, RDSRDG 
SAFB I c.2393d巴IG I 8fs p.W798fs]M/lALTRG' WG/-\M,SRDGWGAMAL I Sll-\D 

EREGQHYPERHGGPERHGRDSRDGW[ 
p.G799 I p.G799V]VGYGSDKRMS悶LPPPPR

SAFB I c.2396品i I V GRRDWG j DSRDGWVGY,VGYGSDKRM,RDSRDGWVGY I rnζf 
HNVCEQKMENVQPAPDNVLLTLRPR[p 

SAGEl I c.685ζ＞T 
p削 I .R229Cj﹞ CαiN州M肌州srn司泊D即P附l汀i 

I c YNVP I TLRPRCINM,RPRCINMTD開INM fDTGI I me 
STGLINVAGAGTPAISTNGLYSTVP[p.1-1 

SAGEl I c.894C>A 
p.H298 I 298Q﹜QNVCE叫叫QPNNV凶T

IQ VQ川 j L YSTVPQNV,GI YSTVPQNV I LUAD 

PGLNHVESGVSATAESPQSLLGGPP[p.L 

p.L593 I 593VJVTKA 
SAL 日 j c.17T?C>G I V AOAS I SLLGGPPVT,LI GGPPVTK,LLGGPPVTKA,SLLGGPPVTK I ACC 

FLPSRFPWG,GFLPSRFPW,RFPWGPPPL,ISVIQSGGF,IQSG 

p.V995 I NQYl叫心VKTNE側的“ GFLPS,SGGFLPSRF,SRFPWGPPP,FLPSRFPWGP,QSGGFL 
SALL4 I c.2983delG I fs V99Sfs]FLPSRFPWGPPPI * PSRF,GGFLPSRFPW,SRFPWGPPPL I S'fAD 

PPTPQDISYLAKGKVl-\N1 NVTLQAL[p.R 
p.R187 I 187L]LGTK川QRSADALPAPVPGA ALLGTKVAV, LQALLGTKV, TLQALLGT K,TLQALLGTKV, VTL 

SA! L4 I c.S60G> r I I NSIP QAI LGTK,NTNVTl QAl 1.,L0,ALLGTKVA I lUAD 

DMfKYLEGSLYPSTQQYNDVVNl-\LL[p. 

SAMO I 
3 c.618G>[ 

I P－肌 i 020印川
H DRFKY ALLHAH PF L, NALLHAH PF, V NALLHAH PF 

APAPTDGSEPAPAPVADGDIPSQFr[p. SQFTWVMGK,DIPSQFTWV,IPSQFTWVM,GDIPSO.FTV句，5

SAMD I I p.R4T7 I R川﹞WVMGKVCTQLL QFTWVMGKV,WVMGKVCTQl,PSQF I、WVMGK,D!PSQFT
4日 c.142.9C>T W SYLQL WVM I ucs 

STGASRPLI司，ASRPLRTHf司，RTRIHRSQC,RTRSQCHRS,RSQC

SRN L VKNAKKTIG RQHVTRKKYN PP[ p. RRS叭／S,VTRKKYNPPA,ASRPLRTRRT,RTRRTRSQCR,RTRS

：：~~ ! ；日：~門~玄1~~~的IC ! ；：~：：： ! ；的：問令：~~~牟；，即G：；~；，：：： :: : :'::C~~： ~；：；~~~ ~~： :;: ;; ' Q凹的WSPA凡 R叭的K RT他K K I STAD 

I AVVQNAKKK,VQNAKKKWK,VVQNAKKKWK I STAD 

GGAPCPPLEERAGCLEYSTPQGQDC[p. 
p.Gl33 G133W]WHTYVPAFI f fSAFNKERTRQ GQDCWHTYV,CWHTYVPAF,QGQDCWHTY,CWHTYVPAF 

N c.397G>T 、N ATSPH i; PQGQDCWHTY, YSTPQGQDCW I LUAD 

c.624 625! p.P208f PPPAPSSASSSPSPSPSSSSPSPPP[p.P2 SPSPPPTPT, TPSPTCPP i,S PTCPPI RY,CT PSPTCPP 1,SPSPPP 
SCAFl I nsC 。8fs]TPfAPCTPSP fCPPIRYL* TPTA,SPTCPPIRYL 

SC/-\Fl I c.2776 _ _277 p.E926f SSPGEKSRSQSRERESDRDGQRRER[p.E 
7delGA 926fs]KENQKVV* RERKENQKV, RERKENO,KVV 

LVQPSLSMTPETVKDVGFGSLVIPG[p.G 

p.G740 I 月oc﹞臼V馴凹SAL心VFNAPTK
SCAF8 I c.2218G>T I C QAE I SLV!PGCSV,LViPGCSVA,SI Vlf叫：SVA,IPGCSVASNL I lUAD 
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AEKTQFTVSTLDDVKMSGSIRDMYV[p.R 

SCAPE I I p酬
H c.1097G>A Q 

泥巴QJ叮SEIS/WHiDTECVSVML的GT I VQTSEIS帥，YVQTSE!SA
PPL TSE!SAVI I I UCEC 

SVSFAEGTKFAPQSRRSSGELSSPL[p.R6 

SCAHF I I p.R叫 I 14QJQKPKRLSR叫GPEGREAEESTG
1 c.1841G>A Q PE LSSPLQKPK,LQKPKRlSR,SPLQKPKHL I s·rAD 

TDWDSSINLTFHKSK!AVDELFTSL[p.RS ELFTSLWDl,SLWDIAGAR,TSLWDIAGA,WDIAGAHSL .. FTSL 
p.H545 45W]WDIAGARSLLKQFKSVYVPGMHT WDIAGA, ELFTSL WDIA, TSLWDIAGAR .. WD IA GA HS LL, DEL 

SCFD2 I c.1633C>T I W HO.A FTSLWDI I me 
p.K109f MKLQLENVIKEMEHLHSELKDAVEK[p.K KNWRPFPWf>,.AVEKNWRPF,EKNWRPFPW,MWHPFPWA 

SCLTl I c.327dell-\ 109fs﹜ NWRPFP、WAQH* QR, VEKNWHPFPW,DAVEKNWHPF I s·rAD 

GKQHLRSLPVVNSIGYVLRFLAKLC[p.R 

4 c.581G>I-\ 
I p叫 j 叫肌印叫伽PRGCSASEK

Q VQE I FLAKLCQSL,F圳叫SLL,R叫KLCO.叫QSLLζDDLF I me 
YLVNPVGMMRYSVDTSASTFMHRGS[p. I p.L261 I 凶F﹞ Fl IPSSSLYCKRQNSGDSHLGGG STFNH RGSF,SFH PSSSLY,GSFHPSSSL,STFN 11 RGSFH .. GSFH 

4 c.783G>[ F PAAT PSSSL Y, RGSFl I PSSSL,ASTFNH HGSF I LUl-\D 

EGCIRHCPCCKLDTTKSPWDVGWQV[p 

5心 i I p.R山 I .R1142H]I IKTCYRIVEHSWFESFll肌 i WQVHKTCYI 
A c.3425G>A 2H LSSG QVH I MM 

SLQSYFSPM,LQSYFSPML,YFSPMLFRV,MLFRVIRLA,SYFS 
PMLFH,QSYFSPMLF,SPMLFRV爪，SLQSYFSPML,QSYFSP

SCNlO I I p.T叩 i IVVVLSl/-\SUFS/-\1似的YFSP[p.T157 MLFI司，MLFR\ IRLAR,LQSYFSPMLF,SYFSPMLFRV,YFSPML 
A c.4709C>T OM OM]MLFRVIRLARIGRILRLIRAAKGIRT FRVl,KSI QSYFSPM’的PMLFRVIR,SPMI FRVIRL I CRC 

PDS FHF Ff HES LAA I EQ.RIAEEKA K[p.R3 
6K]KPKQEHKDEDDENGPKPNSDLEt'\G 

A c.107G>A KS I RIAEEKAKK,KAKKPKQER,KAKKPKQERK I BRCA 

LFNMLIMCTILTNCVFMfMSNPPDW[ I p.nss I p. r叫KKNVEYTFTGIY fFESLIKILAR TMSNPPDWK,MSNPPDWKK,WKKMVEYTF,MTMSNPPD 
A c.464C>A K GFC WK,TMSNPPDWKK,DWKKNVEYTF I LUAD 

M fVGSYLVPPSLVQULLSRI IHM L[p. Hl llHMLHLGK,MLHLGKGPK,LSRllHMLH,SRllHMLHL,l ILGK 

的r7 I I p.R135 I 358酬GKG州HNLMI PLML GPKVF,Ml.HI GKGPKV,RllHMLHLGK,HMLHLGKGPK,LSRll 
A c.4073G>A SH I NI HM! HL,LHLGKGPKVF I GBM 

MSCSVVCVIEllEVFFIDFFSllAR[p.R564 llARHQWQK,IAHHQWQKA’。FFSllARI l’的llARHQV句，HQ

5州 j I p.RS64 I 叭叭的州叫做PPCPEAP WQKAKEW,llARHQWQ阱，SllARHQWQK,FFSllARHO.W,1

lG c.l691G>A H RSPQ ARHQWQKAK,HQWQKAKEWW I GBM 

SLGKLTKLTNLNVDRNHLEALPPEl[p.G 

p.G332 I 332V]VGCVALSVLSLRDN RLAVLP叫 IVGCVALSV,ALPPEIVGC,LEAI PPEIV,PEIVGCVAL,LPPEIVG 
SCRIB I c.99.SG>T I v HT CV,AI PPEIVGCV,EIVGCVALSV,LPPEIVGCVA I TGCT 

VS EGY At'\DAF FITDG RS RHKASNAG[p.S 

SCRTl : c.397T>G : ~.S133 : ~~GA~~AAAPSTASAAAPDGDAGGGG : ：~~~~~~~~：：~~：~~；：.~：KASNAGAA,KASNAGAAAA, : ACC 

DGKTCKDIDECQTRNGGCDHFCKNl[p. 
SCUBE I I p.V342 I V342M]MGSFDCGCKKGFKLLTDEKSC 

三＿＿＿＿＿＿＿＿_L~：｝＿2~笠三主＿J一坐一＿＿＿＿＿＿＿＿J __ g_巴＇.＿［＿）＿~＿一一一一一一一一一＿＿＿＿＿＿＿J＿£.巨型1日豆.？.~：.S:.~.l:'.~~~－i:'.＇.也＇－~~~豆~~－~~－~~－~＇－！：＇.~~－~！哇！但笠£___ J_E~－~－ 
I I KVLKKQKRR,VLKKQKRRK,KQKRRKNQR,RKNQRCLTF,QR 

SDAD I I p.K27.5f I YATGKKSSKNKKKLEKAMKVlKKQK[p. I CLTFQPF,KVLKKQKRRK,AMKVLKKQKR,NQRCLTFQPF,RR 

L一＿＿＿＿＿＿J土豆三啞巴~－－－－--L－~－－－－－－－一－－L~I！＿？＿！~J.~~巨型豆豆豆.~I£9~£I二－－－－－－－－－－－－－－－--1－－~~~Q~且：！：~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L~I.0.E~－－－－
DYKVRIDEYDHSKPIQGQQKKPFEE[p.H I YWRKH fLSY,QQKKPFEEY,EEYWRKH孔，EYWRKHTLSY,Y

SDI-IA I I I 的Y﹞YWRKHTLSYVDVSTGK\tTVE fRPI I I WRKHTLSYV,GQQKKPFEEY;QQKKPFEEYW, FEEYWRKHT 

__ ！：＿~－－－－一－－L~：｝＿~§~.三工＿＿＿＿J __ f'.：＇.：！.？.？.~＿J＿立一一一一一一一一一一一一一一一一一一＿＿＿＿＿J __ ~一直＝一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿J_E~~~－－ 
SDHA I c.110_111i I I VGRPPVPLHMVSfASGO.TRCWfWLS[ I CWTWLSLVR,TRCWTWLSL,WTWl.SLVRHV,QTRCWTWL 
P2 I nsTT I p.S37fs I p.S37fs]I VRHVP咚 I SL I CESC 

I I I LCPACf PVGRPPVPLHMVSTASGQT[p. I I 
SDHA I I I R31CJCCWTWLSGQACALSIAESCRPG I I GBM,PR 
P2 I c.9!C>T I p.R31C I DKVP I SGQTCCWTW,GQTCC\l\ITWL,TASGQTCCW I AD 

SDHA 
AACASVHGANRLGANSU.DLVVFGQ[p‘ 

A66T]TCALSIEESCRPGDKVPPIKPNAG 

~~－－－－－－－－－L~：！：.§＿？＿§：己在一＿J一＝正在§§I_J__ ~~－－－－－－一一一一一一一一一一一一＿＿＿J __ ~.笠豆豆IS:.0..~：.~.豆豆豆主~~！！旦旦旦.~~－至~~！！＿~~－＂：＇.：~：豆豆I~.主~－－－－－一J＿豆~！~＂.________ _ 
c.152.4_152 I p.K508f I RPVDTTVfDGMfAILRCEVSGAPKP[p‘ I EVSGAPKPR,KRKPHSGQW,RKPHSGQ'‘WL,APKPRHHLEK, 

SOK! I .SinsC I s I K508fs]RHHI EKRKPHSGQWLCPDS* I KPRHHLEKRK,KRKPHSGQWL I KIRC 
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PSPYSPSSRVIQTLQAPPDVAPTSV[p.T 

p.T118 1181M]MVRTASETSLRLR‘WVPLPDSQ DVAPTSVMV,MVRTASETSL,DVAPTSVMVR,APTSVMVRT 

SDK1 c.3542C>T lM YNGNP A me 
ADASESEATDSDYEDALPKHSFVNH[p. 

p.Y214 Y2146CJCMSDPTYYNSWKRRAQGRAP HCMSDPTYY .. KI ISFVNHCM .. NHCMSDPTY,FVNHCMSDPT 

SDK1 c.6437A>G 6C APHIWE .VNHCMSDPTY I rnζT 
SEC24 c.150 151! YGHYGDPSHTASPTGMMKPAGPLGA[ 
D nsC p.ASOfs p.ASOfsjHRH' I MKPAGPLGAH I LUAD 

GVRPASSQPQLI GGQRVQVPNPVGF[p 

SEC31 I I r~ 門。5 I 師5﹞SGTWPLPGSP
B c.2713C> T S GSTSL VGFSGTWPL,NPVGFSGTW I rnζT 

EVGDTPKDRALFNGAQKLFGM!!T![p.G ITIVQAIVY,MllTIVQ翔，TIVQAIVYV,GMllTIVQL\,llTIVQAIV

I p.G126 I 叫州州TGMYGDP.L\EM制 ,IVQO.IVYVM,KLFGMllTIV .. GMllTIVQ1\l .. MllTIVQAIV,ITIV 

A2 c.3T7G>T V ICLU QAIVYV,llTIVOJ-\IVY,TIVQl\IVYVM I LUAD 

GMDELISTPSVEDKSEEPPGTELQR[p.D 
SECIS p.0608 608Ej ETEASH LAPNHTTFPKIHSRRFRD LQRETEASI 1,RETEASHLA,TELQRETEA,LQRETEASHL,RETE 

BP2 c.1824C>G E Yζ ASH LAP KIRC 

RAFQYDTN仁SFRCAEGFMLRGADIV﹝p.

p.R的 I R429W]WCDN LGQWTAPAPVCQALQ VWCDN LGQW,M LRGADIVW, FMLRGADI\ W,IVWCDN L 

SELP I c.1285C>T I W CQDLPVP GQW I UCEC 

NMTCLHSAKAFQHQSSCSFSCEEGF[p. 

SELP I c.889G>A 
p肌 I A297T]TL叫VVQCT/-\SGVW1 ／－＼川

I r vc趴v I FHVG的V，叫EEGF川SCEEGFTLV,EGFTLVGPEV I rnζf 
SYHTFLLDEERSRL YVGAKDHIFSF[p.D8 

1N]NLVNIKDFQKIVWPVSYTRRDECK I FSFN心IFSFN喇叭叭L,HIFSFN州NLVNIK
3A c.241G>/-\ WA DFQK,SFNLVNIKDF,KDHIFSFNLV I me 

EDD RVYFF FTEVSVEYEFVF RVU P[p. R2 

52Q]QIARVCKGDQGGLR1 LQKKW!SF VLIPQIARV,RVLIPQIAI司， FVFRVLIPQ,1,RVLIPQIARV,VFRVU

40 c.755G>A LKA PQIA I CRC 

QHQTKNLSQDQEHGRKAHKISYPSS[p. 

SEMG I p肌 I R292ζ﹞侃叫HG酬QKDVSKGS
2 c.874C>T C ISIQ ι：TEERQLHH,HKISYPSSC I GBM 

SYFIHYYCV . .SSKESYFIH,KESYFIHYY,tSnlHYYC,QNLSSKES 

ELELSYPLSWVQAFPLFQNLSSKES[p.S6 Y, N LSS KES YF ,SKESY Fl I IY, N LSS KES YFl,SSKESY Fl I IY, FON L 

p.S673 73YJYFIHYYCVSTCSFPAGVAVAEEMKL SSKESY,SKESYFIHYY,ESYFIHYYCV,QNLSSKESYF,KESYFIH 

SENP7 c.2018C>A y K YYC I UCEC 

SEP HS p.R371 GEGHQAWllGIVEKGNR r ARllDKP[p.R 

1 c.1112G>A Q 371Q]QllEVAPQVATQNVNPfPGATS* QllEVAPQV,RllDKPQll,llDKPQllEV I CRC 

SEP HS MSTRESFNPESY[p.E13K]KLDKSFHLrn ES FN PES YK,S F N PESYKL,SYKLDKSF R, ESYKLD KS F, YKLD KS 
1 c.3'7G>A p.E13K FTELKGTGCKVPQDVL FRL, KLD KSF R LTR,S YKLD KSF RL, ESY KLDKS FR”ESFNPESYKL I UζEC 

HGKI N NLIENI DPGTVM LLANYI FF[p.R2 LLANYI FFG, YI FFGARWK, NYI F~ GARW, ~GARWKH EF,ANYI 

I p.R211 I 叫帥WKHEFDPNVTK叫肌 FFGAR,lANYIFFGA,MLLANYIFFG,LLANYIFFGA,LANYIFFG 

NA12 c.631C>G G SSV AR,FFGAR叭IKHEF,ANYIFFGARW I BlCA 

FFLEKNSSVKVPMMFRSGIYQVGYD[p. 

I ~· 叫 I l1 凹YηY]YI﹞刊］YI心 ILEIPY 印圳州〈叫N i汀T叫仙叫圳川A釗州州肌l仟附圳F刊凡l扎L叩 YQ,VGYDY KL, GIYQ,VGYDY, YDYKLSCT I, G IYQ,VGYDY K, I YQ 
NA12. c.757G>[ VGYDYKI ,SGIYQVGYDY, YDYKLSCT IL, YKLSCTI LEI I LUAD 

LQLSMGNAMFVKEQLSLLDRFTEDA[p. 

NA3 c.474G>C 
I p心 I K158N]NR叫

N INDY I FTEDANRLY,i'JRLYGSEAF,RFTEDANRLY,ANRLYGSEAF I CESC 

NADF i\FCFY, FAFCFYYLI, DFAFζFYY L,ADFMCFYY,ANADF 

SERPI HQQILEfGEGSPSLKIAPl-\NADF/-\F[p.R AFCF,NADFMCFYY,FAFCFYYLll-\,DFAFCFYYLl,ANADFMC 

NA4 c.292C>T p.R98C 98C]CFYYLIASE f PGKNIFFSPLSISAA Y FY,ADFAFCFYYL I CESC 

SEHPI p.M41 TTKFIVHSKDGPSYFTVSFNRTFLM[p.M FLMllTNKA,TFLMllTNK,SFNRTFLMl,FNHTFLMll,FLMllTN 

NA9 c.1242G>T 41 414月 II fNKATDGILFLGKVENPTKS* KAT,RTFLMllTNK,VSFNRTFI Ml,SFNRTFI Mii I lUAD 

NSSARTLLM,SVDFQKTLK,KTLKNPDKR,TSGLNVNPK,SAR 
TLLMLR,LMLHLC仇1YW,KVKSRNSSA,KSRNSSART,RNSSA

RTLL, LI M LRLCWY,NVNPKVKS R,KRl TSGLNV,SRNSSARTL 

,SSARTLLMI ,IESVDFO,KT,LTSGI NVNPK,SSARTLI MLR,RT 

PICQEYLDGVIQFYHTTIESVDFQK[p.Ql LI MLRLCW_,U Ml. RI. CWYW,FQKTLKNPDK,SGLMVMPKVK, 

I p.Q168 I 68fs]TLKNPDKRLT叫VNPKVI側5 KVKSRNSSAR,KSRNSSARTL,RNSSARTLLM,SARTLLMLRL, 
NB12 c.503delA fs SARTLLMLRLCWYW* TLLMLRLCWY,NPDKRLTSGL,IESVDFQKTL,SRNSSARTLL I STAD 
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GQWENKFKKENTKEEKFWPNKNTYK[ I p.5209 I p泣的CJCVQMMR凹陷附FALLE KCVQMMRQY,TYKCVQMMR,NTYKCVQMl\/l,NTYKCVQ 
NB3 c.626ζ＞G C QAKVLEi MM且，叭，PNKNTYKCV,NKNTYKCVQM,YKζVQMMRQY I KIRC 

SLLLIG尸WDCVTCHGSPVDICTAKP[p.R

SERPI 45L]LDIPMNPl\/lCIYRSPEKKATEDEGS 
NCl c.134G>[ p.R45L rn. TAKPLDIPM,VDICTAKPL,CT/-\KPLDIPM,KPLDIPMNPM I LUl-\D 

SERPI GMMELGAQGSTQKEIRHSl\/lGYDSLK[ SLKl\/lVKNFL,SMGYDSLKl\/l,SMGYDSLKl\/lV,l\/lGYDSLKMV 
Nil c.243delA p.L81fs p.L81fs]MVKNFLS* K,SLKMVKNFLS,HSl\/lGYDSLKM I STAD 

VMQVVN\l\ll.EGPGSEQl.RAQWGIGDS 

SESTD I 
1 c.918T>G 

I p.1306 I [p.1306M﹞ MR心LQQKHEEIES
M EWFAVYV Q,RAQWGIGDSM I KIRC 

KYYKYVTNA,KCRKKYYKY,GVNKCRKKY,YKY\/TNACL,KYYK 

SETDB I I p.R715f I YGY間VPEKEIFCQCGVNKCRKK﹝ p.R Y\ TNAC, YYKY\!TNACL, VNKCRKKYYK,KCRKKYYKYV,GVN 
2 c.2145d巴IA s 715fs]YYKYVTNACL * KCRKKYY, KKYYKY‘VTNA I Sll-\D 

VPLWLDRKESAVPTTPAPLQISPFT[p.S TLQPYVAHT .. LQPYVAHTL, ISP FTLQ PY, LQIS PFT LQ.SP FTLQ 
p.52日7 I 207叫川HLPQRPEPGEPGPDM PYV,TLQPYVAHTL,QISPFTLQPY.ISPFTLQPYV,APLQISPFT 

SEZ6L I c.620C> T I L AQEA L, LQISP FfLO.P ,SPFTLQPYVA I CRC 

EALAELLHGALLRRGPEMGYLPGSD[p. 
R74PJPDPTLATPPAGO,TLAVPSLPRAT 

2 c.221G>C EPG I YLPGSDPDPT,LPGSDPDP fl I /-\CC 

IETPEDQNDLRKMQLRELARLNGTL[p. 

SFl I c.763C>T 
p.R255 I R255W﹞W叫R!LRPWQSSETHSI fN 

I w nvcr j TLWEDDNRl,LARLNGr帆TLWEDDNR I CESC 

SNLAKAAGLATMISTMRPDIDNMDE[p 

p.Y的 i Y的C﹞叫TTARAFAV心間SL
SF3B1 I c.1868A>G I C LPFL I CVRNTfARA，ζ:VRNl Tl-\RAF I CLL 

NM DEYVRYT, YTIARAFAV, YVRYTI ARA, RYTI ARAFA .. EYV 
AKAAGL/-\ fMISTMRPDIDNMDEYVR[p RYTrAR”VRYTTAIV\F,DEYVRYT r A,NMDEYVRY r r, yr r AR 

p.N626 .N626Y]Yl lARAFAVVASALGIPSLLPFL AFAVV,RYl TARAFAV,YVRY fTARAF,IDNMDEYVRY’。EYV
SF3B1 c.1876A>T y KAV RYf fAR Cl L 

p.K666 !PSLLPFLKAVCKSKKS、WO,ARH fGl[p.K6 QARHTGI日，E!VQQ!AIL,IEIV0.0.11-\1，叭IOJ-\RHTGI日， EIVQO.I

SF3B1 I c.1996A>G I E 66E] EIVQQIAILMGCAILPH LRSLVEllE AILM,IEIVQQ!AIL I ClL 

MGCAILPHLRSLVEllEHGLVDEQQ[p.K 
戶的。 I 7叫VRTISALAll-\A仰的州白 GLVD附V,EVRTISA

SF3Bl I c.2098A>G I E D SALA!,QQEVRTISAL,DEQQEVRTIS,QEVRTISALA L 

GNLGAADIDHKLEEQLIDGILYAFQ[p.E 
P帥 I 902閃閃fTEDSVMLNGFG·r州州 !LY AFQKQT,KQTrEDSVM, IL YAFO.KOJT, FQKQTTEDSV,Q 

SF3B1 I c.2704G>A I K RVKP KQTIEDSVM,KO.TTEDSVML I BlCA 

iζGTVLWRLNNKSAKVRQQAADLIS[p. 

p.R957 I 的叫or川KTCQEEK叫LGV DLISQT AVV,150.TA VVMK, LISQTAVVM,ADLISOTAV, USO. 
SF3Bl I c.2870G>A I 0. VLYEYL TAVVMK,0.AADUSQTA,DI ISQTAVVM,R0.0.AADUSQ I UCEC 

TH H LQCVRKRLLH RQSTQLLAQRLS[ p. LLAQRLSO.了，SQTCFRO.WR,AQRLSOJCF,LSQTCFRO,V句， LL

p.R821 R8210.]OJCFRQWR0.0.LAARRQEQRA AQRLSQT 亡，AQRLSQffFR, lSQTCFRQWR, l AQRlSQTCF ,R 
SFll I c.2462G>A I Q TVRALW LSQTCFRQW I HNSC 

EEO,MRRO,REESYSRMGYMDPRERDM 

p.R611 [p.R611Q]0.MGGGGAMNMGDPYGS MQMGGGGAM,DMQMGGGGAM,QMGGGGAMNM,M 
SFPQ c.1832G>A 0. GGQKFPPLGG QMGGGGAMN I CRC 

QRSGζNEV.l lVVDVKEIFKSSSPIP[p.R2 

p.R232 32Q]OTQVPllTNS5CQCPHll.PHQDVLI 
SFRP4 I c.69.SG>A IQ M !PQTQVPLl,SSSP!PQTQV,SPIPQTQVPL I UCEC 

PLEKNRVKLDDDSDDDEESKEGQES[p. 
5削 j I p.S617 I S617YJYSSAANTNPAVAP州的K ESKEGQESY,GQESYSSAA,YSSAANTNPA,KEGQESYSSA,EE 
AP c.l850C>A Y PQLT SKEGQESY,QESYSSAANT I CRC 

ESPTRSLSM DAPRGVH IQAHAGKI E ［口．

SGCG : c.659C>T : 0A220 : ~~~~V]VLSQMDILFHSSDGMLVLDAET : ~~L~~~1~~~~~~~~：~：~；~~~~~l~！~：~~ll~Sv~~~~~ ！，！QAH : CRC 

REQYI LATQQN N LPRTENAQLYPVG[p.I 
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AKDDFMEIKSHVFFSLINWDDLINK[p.K 

c.1100 110 I p.K367 I 3盯dei]ITPPFNPNVSGPNDLRHFDPEF
SGK1 I 2delAGA dei TEEPVP j LINKI f PPF,DLINKITPPF I UCEC 

SEWFVFRRYAEFDKL YNTLKKQFPA[p.L 
SGK3 I c.183delA I p.山is j 61fsjWP* l TLKKQFPAW I STAD 

LMSWMAKGV,WMAKGVQKl,SLKIVQMSl,IVQMSILGK,M 
SILGKRLK,SWMAKGVQK,FSIMNSWLR,GVQKIPVLF,KDL 
MSWMAK,GQKDLMSWM,REKDQRDSL,RDSLKIVQM,LKI 

VQMSIL,KGVQKIPVL,QKIPVLFSl,KIPVLFSIM,VLFSIMNS 
W,DI MSWMAKGV,VLFSIMNSWL,SLKIVQMSIL,KIVQMSI 
LGK,QMSILGKRLK,MSWMAKGVQK,SWMAKGVQKl,KGV 

KKSNKKTNEHGMKTFRKVKDSSSEK[p. QKIPVLF,KVKDSSSEKR,REKDQRDSI K,I GKRLKTGQK,RLK 
E407fsjREKDQRDSLKIVQMSILGKRLK TGQKD LM, MAKGVQKI PV, IVQMSI LG KR, LFSI MN SWLR, V 

p.E407f I TGQKDLMSWM叫那IPVLFSI州 QMSI LG KRL, KHLKT GQKD L,GQKD LMSW Ml-\,t'\KGVQKI PV 
SGOL2 I c.1220delA I s WLR* L,VQKIPVLF針，QKIPVLFSIM I s·rAD 

VLDAQRNTPTVLRPRDGSVDDRQSS[p‘ 

心 I I p.E818 I E818K]KA TTSQDEt'\PREEU－＼心LES
1 c.24到＞A K DL凶 I SVDDRQSSK,RQSSKATTS,GSVDDR的此，ROSSKAT rso I CESζ 

IALALVEVYRDllLENNMDFTDllK[p.Fll 

SGSM I I p.F111 117叫
c.3351C>A 7L VQ KL,NMDFTDllKL,DllKLFNEMA,MDFTDllKLF I CRC 

VLSGALPPV,TQSQLPVSV.GALPPVILF,PVSVRllGRK . .SVRH 
ISQVSDNKASLPPKPG f 1\/11-\AGGGGP[p GRKTK,LPVSVRHGR,SPSVLSGAL,SW!QSQLPV,SQLPVSV 

~~3KB : ~·；~~~8_168 i ~ P563f i f ：~~~﹞~P~~~~~~~~：~~~~；~~~：~s RH,SVI SGALPPV,VLSGAl PPVl,ILFGNSWTQS,WTQSQLP 
VSV, VSVRHG RKTK,QI PVSVRHGR, NSWTQSQLPV,SGALP 

_:?.Y.:＇.~L~－~！：＇.~Y.'.~工.9:.~-9~:c巨型－：？＿Y.:~Y.'..旦旦旦旦~Y.'.L~~豆也史－－－－－－－－－－－－L~！~－~－－－－－－－－－－
RWSLRPAAR, RPMRRPWR,CSARKENQR, WSLRPAARR, R 

LPPKPGTMAAGGGGPAPLSSAAPSP[p. KENQRWSI ,f'JQRWSI RPA,QRWSLRPAA,WEQI DTEPT,AP 

叫B I I p.L叫 I L574fs﹞肌 SPCH PL W,RWSLRPAARR,SI. RPAARRPW,EQLDTEPTPR,S 
Pl c.1720delC s NQRWSLRPAARRPWRS本 AAPSPCH PL, RPAARRPWRS, NQRWS LR PAA I STAD 

SSDLITLPATTPPCPTKKEWEGPAT[p.S7 TLYMTCSAY,ATI. YMTCSA,KEWEGPATL,WEGPATI. YM,AT 

SH3PX I I p.57.59 j 到叫 LYMTCSAY,LYMTCSAYQK,KEWEGPATI Y,KKEWEGPATI, 
D2A c.2276C>T L QV WEGPATLYMT I LUAD 

RKVPGQFSITTALNTLNRMVHSPSG[p. I p.R318 I m圳MVEISTPVLISSSNPSVIT HSPSGCH MV, VHSPSGCI IM, MVI ISPSGCH M,SPSGCH MV 
2 c.952ζ＞T C MEK 日，RMVHSPSGCI 1,CHMVEISTPV I GBM 

RCVNGPLQEAARRRLWALENEDQEV[p 
SH3 .R89C]CMLFKDLSARLVSIQSQRAQFLI NEDQEVCML,CMLFKDLSAR,LENEDQEVCM,NEDQEVCM 
2 c.265C>T TFK LF,QEVCMLFKDL I CRC 

RNSQTSKHDYSLSLRSNQGFMHMKL[p FMHMKLTKT .. GFMHMKLTK,KLTKTKEKY .. KLTKTKEKYV,F 
p.M60 一A460TjTKTKEKYVLGQNSPPFDSVPEV MHMKLTKTK,QGFMHMKLTK,HMKLTKTKEK,LTKTKEKYV 

SIJB I c.1378G>A I T IHYY L,MKLTKTKEKY I GBM 

p.ll56 E EEEEE EEE EEEE EEEE EEAEEEEE[ p. l 15 

叩 i c.3叫47 I 凹E 6_1157EE>E]LPPQYFSSETSGSCALN P 
OM4 Ode IA GI-\ E>E EEVLEQPQPL EEAEEEEEL I PAAD 

FMPAYV司VALG .. PFl\/lPAYWAL,IGHPFMPAY,HPFMPAYWA, 
LDFYMFLGPTPEVATKQYHEVIGHP[p. YHEV!GI IPF,HEVIGHPFl\/l,FMPAYWALGF,QYHEVIGHPF, 

p.V121 I V1217F}FMPAYWALGFQLCRYGYAN1 VIGH PFMPI-\ Y,EVIGH PFM Pl-\, l IPFMPA YWAL, YH EVIGHP 
SI I c.3649G>T I 7F SEVREL FM,IGHPFMPAYW I lUAD 

WFDYHTGKDIGVRGQFQTFNASYDT[p 
p.11681 .11681K] KN LHVRGGH I LPCQEPl-\QNTF 

SI c.50421一＞A K YSRO.K TFNASYDTK,QTFNASYDTK,ASYDTKNlHV I mer 
SIGLE p.P318f QAAWSDAGVYTCOJ-\ENGVGSLVSPP[ SASTSSWLR’STSSWLRSR,PPSASTSSW,ASTSSWLRSR,SPP 
Cl c.954delC p.P318fsJSASTSSWLRSR* SASTSS＼月j I Sll-\D 

SAQRTVRLRVA YAPRDLVISISRDN[p.T I p.T2SO I 叫﹞MPALEPQPQGN州附GQ iSRDNMPAL,MPALEPQPQ,SISRDNMPAL,LVISISRDN M，的

C10 c.749C> T M FLRLL iSRDNMPA,MPALEPQPQG I GBM 

NRLGSQQQALDLSVQYPPENLRVMV[p 

SIG LE I I p.5363 I .S363F] FQAN RT' 
C11 c.1088C>T F QSLR N叭，MVFQAf\IRTVL,FQANRTVLHJ I CRC 
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p.Q678 I EVl.EQQRLLQLQ叫AAPGCSQAP﹝P QAPSRPI PR,APSRPI P側，CSQL\PSRPI ,SQAPSRPLP,SQL\P 
SI Kl I c.2032de!C I fs Q678fs]SRPLPRL * SRPLPR I STAD 

YLK!RQYSLDMSPFDGCYQNVGl.VA[p. YQNVGL VAM,GI VAMGHSL .. MGHSLPPSA, VAMGHSl.PP, 
p.V213 V213MjMGHSLPPSAVTEIKLHSNl\/lFM AMGHSLPPS.<.\,CYQNVGLVAM,YQNVGLVAMG,MGHSLP 

SI Ml c.637G>A I\/] FRASL PSAV CESC 

SETYRMPVMEYKMNEGVSYEFKFPF(p. 

SIPAl I I p.R106 I R106: KFPFQN NN K, FQN NN KWQR,FPFQN NN KW, YEFKFPFQN, 
L1 c.3188G>A 3Q VPSQVQSP KFPFQN N NKW, YffKFPFQN N I CRC 

PSWQRSEDSIADQMAYSYRGPQDFN( 

SI附 I I pS122 I p.S的YJYFVLEQHEYTEPTCHLPAVSK RGPQDFNYF, YFVLEQH EY, YRGPQDFNY, YRGPQDFNYF, SY 
L1 c.3680C>A 7Y VLPAF RG PQDF NY, NYFVLEQH EY ,G PO.DF NYFVL I CRC 

RVHNPCTDNVCYSMAVTRSKDAPPF[p 

p.G777 
L3 c.2330G>C A 

的A]APP!PSGTTFRKSDV馴LLAK I RSKD 
VIN PPFAPP! I KIRC 

!RIGNITPADAGTYYCVKFRKGSPD[p.D 
c.387 _389d p.D131 

SIRPA j 巴ICGA d巴l

叫間叫TELSVRAKPS州 I KGSPDVEFK,KFRKGSPDV,RKGSPDVEF,VKFRKGSPD叭
SGPAl'IR KGSPDVEF I KIRC 

SIHSTAKVVLTREDVHSQV!CEVAH[p.V 
233日 ITLO.G DP LRGT AN LSETI RVPPTLE 

SI RPA I c.697G>/-\ I p.V2331 I v I QVICEVAHl,VICEVAHITL,50.VICEVAHI 

TQVSNWFKNRRQRDRAl\EAKERENT[ 
p.U91 p.E191K]KNNNSSSNKQNQLSPLEGGK 

SIX1 cS71G>A K PLMSSS KNNNSSSNK 

VFRSPLDLYSSH FLLPNFADSHH RS ［戶一 12

7L]LLLl-ISSGGGNGAGGGGGAGGGSG 
SIX3 I c.79A>C I FADS! IHRSL,FADSI IHRSLL 

.l\FSARWAQEA YKKESAKEAGA1\AVP[p 

.A62G]GPVPMTEPPPVLHLP/-\IQPPPP 
SKI I c.185C>G I p.A的 j Vl.P I GAAAVPGPV,KEAGAAAVPG 

EEMVQQLQIVRDTLCNELDQERKAR[p‘ 

SKOR I I ~.Y883 I Y883叫0.QK叫
1 c.2648A>G C TPRH I KARCAIQ帥，RCAIQQK仗，QERKARCAl,KARCAIQQKL

TLAPPYMLL,SMPKSRNQV,KQIPSQSML,QIPSQSMLV,KSR 
NQVLFR,SLSQSLSRK,QSLSQSl五R,IHU\PPYML,PYMLLPQ

SL,KKALRSMPK,AI RSMPKSR,RS「v1PKSRNQ,RNl.TPSQLR,

QI RTLAPPY,TTVEKKALR, M PKSRNQVL,TPSQLRTLA, l.PQS 
LSQSl.,VEKKALRSM,NQVI FRRNL,RRNI TPSQL,SQI RTI AP 
P,LRTU\PPYl\/l,SQSLSRKQl,RKQIPSQSM,LLPQSLSQSL,KQ 
:PSQSMLV,SMPKSRNQVL,KSRNQVLFRR,O.SLSQSLSRK,r司

LIMVVILQLRRRGKTNHYQrTVEKK[p.S I TLAPPYMLL,KALRSMPKSR,RSMPKSRNQV’QLRTLAPPYM 
277fs]Al.RSMPKSRNO.VLFRRNLTPSQL I ,SQLRTlAPPY,QHVEKKAl R,MPKSRNQVI F,PPYMLLPQS 

SLAM I I p.S277f I RTLAPPYMLLPQSLSQSLSRKQI內的M I L’的行VEKKAl.,FRRNLTPSQL,YMLLPQSLSQ,SRKQI凹的

I PRAD 

UζEC 

I CLL 

I KIRP 

I lUAD 
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SLC13 c.1478 147 
A2 9i鬥sG

SIC13 
A5 c.818A>C 

SLC16 
A14 c.1484G>A 

SLC16 c.293 294! 
A6 鬥sG

c.14日7. 142 
4delCTGCG 

A9 GGAGG 

iVLLLGGGYALAKGSERSGLSEWLG(p.L 

p.L493f 493fsJ KQ,l\DPT AECASSSHCH H PLPPG 
GHLHHVH* 

VNFASWFAFAFPNMLVMLLFAWLWL[ 
p.Q273 p.0.273P]PFVYMRFNFKKSWGCGlESK 
p KNEKAA 

p.R49S YDFSFVICGLL Y M IGI LF LLIQPClf p. R495 

Q QJQl!EQSHRKVi\i呵。GAHV那

LTFSAPLATVLSNRFGHRLVVMLGG[p. 
G98fsjATCQHRDGGRLLLTRGFSVVRR 

p.G98fs I HRHHLWSGILL • 

p.CVLL I LGPPIVGWFYDWTQTYDIAFYFSGF[p‘ 

SGLSEWLGK,SSHCHHPLP,HPLPPGGHL,KQADPTAEC,SSS 
HCHHPL,SEWLGKQAD,GLSEWLGKQA,RSGLSEWLGK .. KQ 
ADPTAECA,ASSSHCHHPL,SEWLGKQ/-IDP,LPPGGHLHIW I KIRC 

LLFA WLWLP, FAWLWLPFV, WLWLPFVYM, LFAWLWL悴，
AWLWLPFVY, WLP FVYM蚱，PFVYMRFNF,LWLPFVYMR,F
AWLWLPFVY,LLFAWLWLF午， LFt'\WLWLPFV,AWLWLPFV

YM,LWLPFVYMRF,PFVYMRFNFK,WLWLPFVYMR,LPFVY 
MRFNF I GBM 

LLIQPCIO.l,CIQI IEQSI月， FLLIQPCIO.l,LL!QPCIQ!l,QllEQSRRK I 
Y,CIQllEQSRR I UCEC 

LLTRGFSYV,RLVVMLGGA,LTRGFSYVR,YVRRHRHHL,RHR 
HHLWSG,LLLTRGFSY,GFSYVRRHI司，CQ叫 RDGGRL,GRLLLT

RGF，闊的YVRRH,RHHLWSG!L,HHLWSG!LlλLLTRGFSYV, 

RLLLTRGFSY,Si VRRH RH H L, L TRGFSYVRR,RGFSYVRRH R, 
RHRHHLWSGl,MLGGATCQ阱，ATCQHRDGGR,LLTRGFSY

VR.VMLGGATCQH.C印－IRDGGRLL,FS'IVRRHRHH,'IVRRH

RHHLW汁iHHHLWSG此，RHHLWSGILL I ST/-\D 

GG4月 I CVLLGG470del]FILLLAl-\LPSWDTCNK I AFYFSGFFl,FYFSGFF此，YFSG FF I LL, IAFYFSG FF, IAFYFSG FF I 
de! I QLPKPAP11HYKVASNV* I ,AFYFSGFFIL,FYFSGFFIU.,YFSGFFILLL,D!AFYFSGFF I KIRC 

I HLINQGYRAITVRKLl\/lQGl\/lGLGLSS[p. I GMGLGLSSl,GLSSIFALC,SIFALCLGH,MGLGLSS悴，LGLSSIF
SLC17 I I I V324月 I FA LC LG HTSS FCESVVFASASIG L I AL, LSS I FALCL,G LG LSS I Fl-\L,G LSS I FALCL,G MG LG LSS IF, QG 

A9 I c.970G>A I p.V3241 I Q I MGLGLSSI I GBM 
KNPFSFFCW,PFSFFC叭／ HF,SFFCWHFPS,FF〔： 'VHFPSL,LDH

CPGHRF,GHRFQCWNF,FQC仇/NFACH,WN FACH LSL, NPFS 
lllHGGIFLPLIYFVVTRKNPFSFF[p.F348 I FFCWH,FPSLDHCPG,CPGHRFO.CW,SFFCWHFPSL,FQCW 

SI ClA I c.1044 !04 I p.F348f I fs]CWHFPSLDHCPGHRFQCWNFACHL I NFACHL,CWNFACHLSL,FACHLSI PGR,FSFFCWHFPS,RKN 

?__ _________ ＿］＿＿立.＇..＇.：：立一一一＿＿＿＿＿__[ __ ~－－－－一一＿＿＿＿j__~~－~g：~~~g＿！＿：＇.二＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿［一~£~£~~~，~~：：＿~－~££~主主任主~－！＿：＇.~－~~g！.：＇.~£！£！：~－~！？－~~：？＿§＿~－－－－－－－－－L~立呂立一＿＿＿＿＿＿, 
SLC20 I c.984_985d I p.P328f I PLQAVVEERTVSFKLGDLEEAPERE[p.P 
Al I eiAG I s I 328fsjASQRGLERGNQHR' I LEEAPEREA,RGLERGNQHR 

I I I NGGMSLVAFVLLNECVGTAYWALAG[ I ALAGUGGL,GL!GGLFFA,L!GGLFFAV,TAYWALAGI寸的WA
SLC22 I I p.S201 I p.5201!扯IGGl.FFAVGIAQYALLGYFIRS I lAGL!,LAGLIGGLF,AGUGGLH,GLIGGl.FFAV,GTAYWALA 

圍坐~_____ J __ 
YMNRQASQM,AlKYMNRQA,KYMNRQASQ,RQASQMLl 

LO.TLFGAVILlANCVAPWAlKYM N R[p, I M, MN RQASQML,QASQMLLM F, LKYMN RQAS, YM N RQA 
SLC22 I I p.R407 I R4日7Q﹞ QASQMLLMFUAICLLAllFVPO. I SQML,KYMNRO.ASQM,RQASO.MLLMF,MNRQASO.MLLλ 
主·~－－－－－－－－L＇.：~~~~盟主＿＿＿ 1 __ 9._ 

SENSTDHAQGDYPKDIFSLEI三i司RKG[p.A

SLC24 I I p.Al34 I l34VjVl!LHVIGM!YMFIA!AIVCDEFFV I RKGVl!LHV,Vlll.HV!GMl,SLEERRKGVl,RKGVllLHV!,EERRK 

UCEC 

A2 I c.401ζ＞T I v I p I GV!!L I CRC 

SLC24 I I I ARRALLLGILWATAHLPLSGTSLPQ(p.R I 
－－－互之一＿＿J __ ~：｝＿2~S:.三在一＿＿JJ？..：旦旦~－－－－L'?.?_?_E~~~I.旦旦旦旦旦旦旦笠豆豆豆~~－~__J一－~－~f:g~~＇~豆豆，＿！.＿？＿~f:_g_~~E~L~f:旦旦旦旦5工，＿§I~~＇~笠~－~~－－一一一＿＿＿J ＿＿盟主~－－－－－－－

AMTVFFPWl,10.LDFDF亂，RlMRKENPK,KlHTWCSWR,CS

WRSLKKK,TWCSWRSLK,TAMTVFFPW,FFPWIQLDF,PWI 
QLDFDF,SWH H IEGGF .. LMRKENPKL,HTNCSWRSL, W!QL 
DFDFR, DFDFRLM R ！已TVFFPWIQL,KENPKLHTW,RSLKKKD

SW,KKKDSWHHi,RLMRKENPKL,HTWCSWRSLK,TWCSW 
RSI KK,VTAMTVFFPN,TAMTVFFPWl,VFFPWIQLDF,I MR 

LSYESLVHAVAGAVGSVTAMTVFFP[p. I KENPKLH,MTVFFPWIQL,IQLDFDFR圳，RKENPKLHTW,L
SLC25 I I I F28fsjWIQLDFDFRLMRKEMPKLHTWC I HTWCSWRSL,LKKKDSWHHl,FPWIQLDFDF,NPKLHTWCS 

－－－主~－？.._____ J__＇.：~？..~豆豆！I_______ _l __ ［＇.，旦旦j三＿＿＿L~－~~~－~旦旦旦~~Y.'.~~！！.＇.！~§
lRPKYNGILHCLTflWKLDGLRGLY[p.Q 
問

A32 c.247ζ＞G KS GVTPNl,LYEGVTPNIW I BRC/>, 

EGGNKLWYKKPGNFQGTLDAFFKll[p. 
R96Q]QNEGIKSLWSGLPPTLVMAVPA 

A40 c.287G>A TVIY I IQNEGIKSL.KllQNEGIK,FKllQNEGl.IQNEGIKSLW I CRC 

LLVLTATSHQERRAQPPSYMHIFIA[p.G 

M5 c.316G>T 
I 尸尸p川G悶 i尸1叫C叮GG叫咒昀叫叫l凶LAP帥叫叫P肝附附F印叫D肌叫UK州Q伽N I 尸F叫L凶AC吋F,Yl\/l叫CC,SYM叫

C QT CCTGGFL,SYMHIFLACC,IFLACCTGGF,C口GG FLQ!W I BRC/>, 
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…v……川）…l…V. MSFP……SFPLT 
67T]TSl,l\ VYNSVVFGVFSNTQRFLSQH SIAV,GMSFPL TSIA,LTSIAVYNSV .. KGMSFPLTSl,SFPLTSl,l\ V 

A48 c.199G>I-\ RC Y,TS!/WYNSVV I DLBCL 

VFGVFSNTQRFLSQHRCGEPEASPP[p‘ 

SL臼 i
A48 c.301C>A 

I r~ R101 I R叫STLSDL
S PVDL SPPSTLSDL,EPEt'\SPPSTL I LUl-\D 

llDCVVRIPKEQGVLSFWRGNLANV[p.I NLANVFRYF, RGNLANVFR, VFRYFPTQ,l\,GN LANVFRY, WR 
79F]F RYFPTQ,l\LN FAFKDKYKQI FLGGV GNLANVF,FRYFPTQAL,NVFRYFPTQA,FWRGNLANVF,VF 

AS c.235A>T D RYFPTQAL,RGNLANVFRY,GNLANVFRYF 

DKYKQIFLGGVDKRTQFWLYFAGNL[p. 

A5 c.352G>A 
I p.A118 I 叫別﹞闊的GA叫

r RLAA I WLYFAGN口， LTSGG/-\AGA,NUSGGA/-\G/-\,WLYFAGNLTS I KIRC 

GISTGIVAl,GIVAILQGL..AILQGLAFA,ILQGLAFAL,VAILQGL 

SLC26 WLPA YRLKEWLLSD!VSGISTGIVA[p .V AF,ISTG!VI－＼此， A!LQGLAF/-\L,ILQGLAFALL,GISTG!Vl-\IL,GIV

A3 c.262G>I-\ p.V881 881]i LQGLAFALLVDI PPVYGL YASFFPA AILQGLl-\,IVAILQGLAF,SGISTGIVA! I GBM 

SLC26 p.1629f LAHCTASLIKAMTYYGNLDSEKPI F[p.16 KP IF LN RYL, N LDSEKP I FL, S EKPI FLN RY, DS EKP IF LN R, KPI FL 

A? c.1886deiT s 29fs]LNRYLLQ* NRYLL I s·rAD 

、司VQMRASTPA,ALVLRPPTL,CSSTPTCLR,LTHCTFWTR,GSR

SLWPPQ,PQRPSNSRK,QMRASTPAP,RASTPAPCL,NSRKF 

GWQM,LVLRPPTLW,RKFGWQMRA,APCLTHCfF,VLRPPT 

LWTL,TI CSSTPTCL,GSRSLWPPO.R,RSI WPPO.RPS,NSRKF 
VNVYGVTVPGHEGRAGMMlVLRPP[ GWQMR,QMRASTPAPC,l.THCTFWTRl,ClTHClFWTR,TP 

口.P643fs1TLWTLCSSTPTCLRTCHLMP TCI RTCHL,GPDSSGSRSL;AAI. VLRPPTL,ALVI RPPTLW,PQ 

SLC27 I I p.叫 I GP悶SRSLWPPQRPSNSRK酬Q RPSNSRKF,SNSRKFGWQM,RKFGWQMRAS,WQMRASTP 

A3 c.1927deiC s MR/-\S f PAPCU HCTFWTRL * AP,MRASTP/-\PCL,RPSNSRKFG叭1,APCLTHCTF叭／ I s·rAD 

LI Ml LLLSFMPNSPRFLLSRGRDEE﹝PιA2 

6 c.689ζ＞A 

I p.A230 I 30DjDLI 
D QDNV j DLRALAWLR,EEDLRALAW,DEEDLRALAW,EEDLRA凶WL I PIV\D 

YNLSVVNTPHKVFKSFYNETYFERH[p .. l\ 

山 i
7 c.193G>A 

問行FMDGKLMLLLWSCTVSMFPLG I TYFERI ITTF,ETYFERHTT,HTTFMDGKL. 

GLL MDGKLM,TYFERHTTFM,ETYFERHTrF I CRC 

LRGHTDME.l\ELEDMRAE.l\R1\ERAEG[ 

I p.H268 I 州68心VLH LCALRSLRWQL凶llV RAEGQLSVL,AERAEGQLS,AEGQLSVUl,QLSVLHLCAL,AER 
7 c.804ζ＞A Q LMl-\G AEGQLSV,AEGQLSVLHL,GO.LSVLHLCA I TGCT 

LRSDVEAKSLEVWGSPE.l\LAREKKL[p‘ R 
SLC30 p.R194 1941-1]H KEAEI EYRERLFRNQKI LREYRD LARE KKLH K, LI-I KEAE I EY, REKKLH KEA .. ALAREKKLH K, KLH K 

A9 c.581G>A i一l FL EAE!EY CRC 

VFF DIAi FV, L WH QVFFDI, FF DIAi FVI, IAI FVI GG 1 .. QVFFD IAI F 

SLC32 CFLLPSLFH Ll~LLWRKLLW H QVFF D[p.V ,HO,VFFDIAl,LLWllOVFFDl,QVFFDIAIFV,VFFDl/-\IFVl,DIAI 
Al c.1480G>A p.V4941 494月 IAIFVIGGICSVSGFVHSLEGLIEt'\Y FVIGGl,11QVFFDIAIF,WH0.VFFDIAI I Sll-\D 

SLC33 p.5542 CVFIGFGWWFFLGPKFKKLQDEGSS[p. 

Al c.162SC> T L S542L]LWKCKRNN* KLQDEGSSL,LQDEGSSLW,KKLQDEGSSL,KLQDEGSSLW I CRC 

PSEGGACTY,CTYLCA YTY, YLCA YTVFI, TYLCA YTYF,GACTYL 

35 I I p.'417 I VWRLVRGTRYMKKDYLIENEE叫p.* CA Y.SEGGACTYL, YLCA YTYFI仁，CTYLCAYTYF .. TYLCA YTYFI, 
03 c.1250G>C S 417S]SEGGAC1YLC/-\YTYFIC本 GGAζfYLG\ Y,1-\CiYLCA YTY,SPSEGGACTY I HNSζ 

FMGVRIVAT,RIVATILAl,IVATILAIA,ATILAIAGl,GVRIVATIL 
CNKAFVFLLSWIVLRDRFMGVRIVA[p. ,TILAIAGIV,MGVRIVATl,FMGVRIVATl,RIVATILAIA,ATILAI 

I p.A280 I A280T] fll/-\IAG!VMMTYAD叫iSVI AGIV, RFMGV R!V 1-\T,GVRIVAT!LA, MGVR!V /-\Tl L, VRIVATIL 

F3 c.838G>A T GIA 郎，I llAIAGIVM I CRC 

LSLEPWIPY,SLEPWIPYL’SEMKKKGEL,MKKKGELSL,GELSL 
SLC35 !NEGYGNFMEENPKKGLLSEMKKKG[p. EPWl,!PYLHQQKT,LSLEPWIPYL,EMKKKGELSL,ELSLEPWI 

G2 c.184delA p.K62fs K62fs]ELSLEPWIPYLHQQKTQ* PY,KKGEI Sl.EPW I CESC 

SLC37 ACALLF LI RLI H KELSCPGSA T G DQ[ p. V5 MGDQ!PFK,SATGDQIPF,SATGDQIPFK,GSA TGDO,IPF,CP 
Al c.1582G>A p.V5281 28月 IPFKEO.* GSATGDQI I 'fGζf 

ALA NT RI LL, RI LL~ L VLL, LAFALANTR, NTRI LLFL V, LANTRI LL 
MSVFNLSNAIMGSG!LGLAFALAN f[p. F, FALANTRI L,TRI LLF LVL,t'\LANTRI LLF, NTHI LLFLVL, G LAFA 

Al c.298G>A G JOOR] Rll.LFLVLLTSVTU.SIYSI NLLl.IC LANTR,LAFALANTRl,FAl.ANTRILL I 1GC1 

p.1071 SDLRRRRRDLGPHAEGQLAPRDGVl[p. 

SLC38 I c.32以1 I .107211 1071 ___ 107211>1}GLNPLPDVQVNDLRG 

AlO SdelCAf >I ALDAO.LRO.AAGGA I APRDGVIGL,RDGVIGl.NPl I PAAD 
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iLMNFiSSLT.'\FMGLYiGLSVS.'\DP[p.C6 

SLC39 I I p叫 I 28SJSVQDWIFTVTAGM叫叫LP
A12 c.1883G>C S EM SVQDWIFTV,DPSVQDW’i F,GLSVS/-\DPSV I LUAD 

MPQTTEKISPN‘WESGINVDL'\IST[p.R TLQYH LQQL,AI STLQYI IL, LQYI I LQQLF, DLAISTLQY, LQYH L 

5的 I 53L]LQYHLQQLFYRYGENNSLSVEGFR QQLFY,TL叮叮iLQQLF,INVDLl\ISTL,VDLAISTLQY,u\ISTLQ

A5 c.158G>[ KL YI址，STLO.YHLQQL I LUl-\D 

LHEVPHEVGDFAILVQSGCSKKQAM[p. 
SLC39 p.R382 R382CjCLQLLTAVGALAGTACALLTEG KQAMCLQLL,Al\/lCLQLLTA,KKQAMCLQL,AMCLQLLTAV..S 

A7 c.1144C>T c GAVG KKQAMCLQL,KKQAMCLQLL,KQAMCLQLLT I me 
SLC39 c.1367 135 p.L456f SVLPELLRE.l\SPLQSLLEVLGLLGG[p.L4 
A? 8!nsG 55fs﹞SYHDGADζPP* VLGLLGGSY,LLGGSYI IDGA,EVLGLLGGSY,LEVLGLLGGS I CLL 

ALSLLIFU丸， l LIFLALSL_,EALSI I IFL,RDVEAI SLL,VEAI SLUF,L 

I p.P133 I L心CFTAS叫 SLLI FLAL,ALSLLI F LAL,S LLI F LALSL,AS RDVEALS L, EALS LU FL 
Al c.398ζ＞T L 133L] LL!FLALSLNGFGG!CLTFTSULPN A, RDVEALSLLl,VEALSLLI FL I me 

LL YEKGISLRASFIFISVCSTWHVA[p.R21 STWHVAHTF,TWI IVAHTFL,HV.l\l ITFLLM, WHVAHTFLL . .S 

SLOB I ︱戶iH R216 i 吋G T芥TFL扎FLL址LM TWHVAI JTFL, VAi ITFLLl\/l PR，仁STWHV.l\llTF,TWHVAHTFL
A3 c.547G>A L, WHVAHTFLLM I CRC 

KPADTPSEEEDFGDPRTYDPDFKGP[p. 
V70F]FANRSCTDVLCCMIFLLCllGYIVL 

AS c.208G>T G I FANRSC1 DV,DFKGPFANR,TYDPDFKGPF,FANRSCfDVL I KIHC 

CPEKFLTYVEMQLLYTKDKSYWEDY[p. 

I p.R185 I R圳的FCKTTAK仰的叫LLDDD H QF CKTTAK,SYWE DYH QF, YH QFCKrTA, KSYWE DYH QF ,S 
AS c.554G>A II CPTA YWEDYHOFC,HQFCKHAKP,WEDYHQFζKT I CRC 

SQKARRLLKGSGFHLDLLUGSLGG[p‘ L1 LUGS LGGS, LI GSLGGSV,SLGGSVGC L, RSAPSP MSM,SAPS 

叫A I I p.L105 I 闊的1川LGCPGSRLPRSAPSPMSM PMSMR,LPRSAPSPM,LLIGSLGGSV,RLPRSAPSPM,HSAPS 
3 c.3183d巴IG lfs R* PMSMR,GSRLPRS/-\PS I Sll-\D 

WFPSDFYDGFHIQSISAILFIYLGC[p.153 

叫 I I S c.1597A>G p.IS33V 
3V]VTNl-\1 r悶GL叫1川叫ES I IL川凹，YLGCVTNAl,GCVTNl-\ITF,t'\ILF!YLGCV.F!

FL TNA,YLGC\i吋f\JAIT,ILFIYLGCVT,IYLGCVTNAl,LGCVTNAITF I LUAD 

LNDSMRVKVREALLKKHHHQNEKKR[p 

I p.N229 I 叫的KN川SFAEVG心肌 KKRKNLI阱， KHKN LI PIV, KKRKN LIP IV, E KKRKN LI 阱， HQNEK
8 c.687C>G K MDKH KRKNL,KNLIPIVRSF 

LSLLGMLFGAYLMALAILSPCPPLV[p.G 
SLCS2 c.1108 111 p.G370 370del]111-\GVVLVVLSWVLCLCVFSYV VTrAGVVLV,LVTiAGVVL,LVTTAGVVLV,\iTiAGVVLVV,C 
Al OdelGGC del KVAASS PPl.VTTAGV KIRC 

SLLHGGGPA,LSAHf司CCYV,HLSRVPQQK,CYVPPDQHL,GSR

LSWVLCLGVFSYVKVAASSLLHGGG[p. RGHPGG,RGHPGGLSA,GLSAHRCCY,QQKGLCRPL,LLI IGG 

SLC52 I c.1197_119 I p.G399 I G399fs]PAGIAGSRHGHPGGLSAHR GPAGl,GlSAHRCCYV,GSRRGHPGGL,RGHPGGlSAR,SARR 
A2 8insG fs YVPPDQHLSRVPQQKGLCRPI戶 CCYVPP, VPPDQHLSRV I KIRC 

WTVGGFFLA,WAMFSTNRW,MFSTNRWTV,HWTVGGFFL 
。ISllViYFVVVMAVGLWAi\i司FSTNH[p. ,AMFSTNRV\IT,rN R仇rrvGGF,NRWlVGGFF,AMFSTNRW

~LCSA : c.157G>T : 0553 : ~~~：N ]WTVGGFFLAGRSMVWWPIGA TV,LWAMFSTNRW,RWTVGGFFl.i-\,STNRWTVGGF,TNR 
Y.'.~IY'.§_§_fL __________________________________________________________________________ J __ ~立在立＿＿＿＿＿＿＿, 

Kl TEEADMILPIVLQYLCPVYISFF[p‘G3 YISFFCLGA,CI GAVSAAV,ISFFCl GAV，、JYISFFCLG,YISFFCl 

~LCSA : c.1006G> T : ~ G336 : ！~ C]CLGAVSAA VMSSADSSI LSASSM F GAV,FCLGAVSAAV,VYISFFCI GA,CI GAVSAAVr<.i呵，CPVYISF

iFPQLLCVlFVKGTNTYGAVAGYVS[p.G AVAGYVSVL,YVSVl Fl Rl,VAGYVSVI F,GYVSVI FLH,AGYVS 

SI CSA I I p.G叩 1 的]Vl.FLRITGGEPYI叫IFYPGYY VlH,AGYVSVLFLR,AVAGYVSVI F,GYVSVI FLRl,YGAVAGY 

7 c.1325G>T V P VSV .. GAVAGYVSVL I LUAD 

WSFFTPLVCMGIFIFNVVYYKPLVY(p.K 

lOP c.264A＞仁

88NJ NNTMVYPWW叫叫FVLSS I 
MLCMP YYKPLVYNN, YYKPLVYNNT,KPLVYNNTNV 

I ~BM,KIR 
TLPGASEGIKFYLYPDLSRLSDPQV[p.W 

11 c.896G>T 
I p.W29 I 2.99l﹞ i叫TQiF叫CLGC叫的 j RLSDPQ川LVDAGTQl,SRLSD肌LVDAGTQIF，山

9L N GTQIFF,VLVDAGTQIF,LSR凶DPQVL I LUAD 

LAI AGFTFV,ALAGFTFVL,VLSGVFTGT,MLALAGFTF,FTFVL 
SGVF,AIMLAU~GF,MLALAGFTFV,FV岱GVFTGT,VLSGVFT 
GTl,All\/lLALAGFT,ALAGFTFVLS,AGFTFVLSGV,YAll\/lLALA 

心 I c.255 _2呵！ I F川叫GAFUPYAll\/l凶仙似 i GF IM叫GFTF,GFTFV叫F,FTFVLSGVF f,LALAGFTFV 
14 nsG p.A85fs 85fs]FTFVLSGVF fGTIC* l I KIRC 

358 



WO 2016/187508 PCT/US2016/033452 

LLPQLMAQHSLAMAQNGAVPSEATK[ 
p.R94KjKDQNLKRGNWGNQIEFVLTSV 

9 c.281G>I-\ GYAVG I AVPSE的KK,ATKKDQNLK,ATKKDQNLKR
AYCNNPWNTHDG\GVLDASNLTNGS[ 

SLC6A p.R21B p.R243W]WPAALPSNLSHLLNHSLQRT NLTNGSWPA,WPAALPSNL,ASNLTNGSW,NLTNGSWPAA 
9 c.727C>T w SPSEEY ,SWPAALPSN L, LTNGSWPAAL,D/-\SN LTNGSW 

SLC7A p.P157f TSLAViSMTFSNYVLQPVFPNOPP[p‘ P1 
10 c.471delC 57fs]PQPPGCCP‘WPA* I FPNOPPPQ 

TLAGAA TCFY AFVGF DCIA TTG EEV[p. R 

SLC7A I I p.R322 j 叫JWNPQ趴IP!GIVTSLLVCFMAYF EVWNPQKAl,EEVWNPQKA,IAπGEEVW..EEVWNPQKA!, 

2 c.964C>T W GVS GEE＼叭丸，NPQKA 

VSKIFFEQGTYQCLENCGTVALTI l[p.R4 

SLC8A I I p.R431 I 叫l RGGDLTNTVFVDFRTEDGTANA 
1 c.1292G>A H GSD j GTVALrllH,TVl-\LTiil 

KIFFEQGTYQCLENCGTVALTllRR[p.G4 

的A I i 戶的！到﹞叩盯NTVFVDFRTEDGTANAGS
1 c.1297G>T c DYE I CGDLTNTVF,HCGDLTNTVF 

SLAQRGKTV,KTSLAQRGK, RQA YYSSPF,A YYSSPFSL,RAPR 
RQA YY, YYSSPFSLK,SLKTSLAQR,KRAPRRQAY,PTAEKRAP 
R,MPSTPQHPT,SPFSLKTSL,AYYSSPFSLK,STPQHPTAEK,FS 

SPQSYKMEWKNEVDVDSGHDMPST P[ I LKTSLAQH,RQAYYSSPFS,QAYYSSPFSL,KRAPRRQAYY,PT 
SLC9A I I p.T746f I 口.T746fs﹞QHPTAEKRAPRRQAYYSSPF I AEKRAPRR,MPSTPQHPTA,SPFSLKTSlA,RRQAYYSSPF,AE 

I CLL 

I 日LCA

I STAD 

I uζEC 

I me 

I LUl-\D 

__ I _________ J __ ~：？－~~7-~主l＿~＿J__ ~ ____________ J __ ~－~－些I~~，~~豆豆豆~I~~－－－－－－－－一一一一－－－－－－上旦出！：＇.旦旦旦一－－－－－－－－－－－－－一一一一一一一一一一＿＿＿＿＿＿＿＿＿J且在P
R fLSYNKYNLKPQTSEKQAKEILIR[p.R6 I ILIRHQN 仇， LI RHQNTLR,HQNTLRESM,KEILI RHQN, ILi RH 

SI C9A I I p.R631 I 31HjHQNTLRESMRKGHSlPWGKPAG I QNTLR,HQNTI RESMR,E!I IRHQNTI ,KQAKEILIRH,RHQNT 

__ :i: ＿＿＿＿一＿＿＿＿＿ ! ___ ~，｝，§.笠~？－~__ __[ ___ ~－－－－－－一＿＿J __ 些！一＝＝＝一一一一一一一一一一一一一一一＿＿＿＿＿＿J土~~~＇.~！！：哇！！三1－~~－g_~~－－－－－一一一一一一一一一一一一一一一一一＿＿＿＿＿＿］一旦巨型
TKVPAKDYFVA fflVVVFFTVIVQG ﹝口， L4 I VIVQGFTIK,FFTVIVQGF,FTIKPLVK叭，， GFTIKPlVK,FTVIVQ

SLC9A I I p.L447 I 47FjFTiKPLVKWLKVKRSEHHKPTLNQE I GFT,TVIVQGFTl,VQGFTIKPL,FTIKPI VKWI ,TVIVQGFTIK, 

~－－－－－－－－－－－ 1 __ ~：｝＿~~笠立一＿LL＿＿＿一＿＿＿＿J __ ~一一一一一一一一一一一一一一一＿＿＿＿＿J ＿＿豆豆豆＇.~£~：~！巴拉~I~！y_g_~~，9－~I！＿~~~虫也旦旦！Y：豆豆I'._____ J __ ~~E主

FAGFSFKEKIFIALAWMPKATVQAV[p. 
SLC9B c.1338 133 p.V446 V445fsj RSSGSRNSKSLRTPLGTICEGCD 

1 9delG1 fs DSSI FSH LDHSSKWSSTYGHSGA' 

IFHPVCGDNGIEYLSPCHAGCSNIN[p.M 
SLC02 p.M47 479月 ISSATSKQLIYLNCSCVTGGSASAK

Al c.1437G>C 91 T 

SGTKGAHCVCDPGFSGELCEQESEC[p. 

p.H146 I R146叫DPVRDF削QHGYAICQ!T
sun I c.4379G>T I OL RPLSW 

TGDVCKEKICSCNEIEGDLHVDCEK[p.K 
45fsj RASQVCSVSLPRLPSFTIYFCMAIP 
SLDFSLMSSLTFIMRLVCTWKTMACMK 

K1 c.134delA SFRGLFWGCSW’* 

的CSCNEIEGDLHVDCEKKGFTSLQ[p.R

52H]HF f APTSQFYH LFLHGNSL THLFPN 
Kl c.15.SG>A E 

PfNLFKAVSUHLDLRGNRLKVLFY﹝p.I司

K3 c.641G>[ 
I p.叫 I 214L﹞凶MLDHIG叫叫叫N

L CTCE 
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HSSKWSS fY,SLRTPLG 刊，RSSGS R NSK, FSH LD HSSK, GSRNS 
KSLR,SSKWSSTYG,NSKSLRTPL,SHI DHSSKW,SKWSSTYG 
H..AVRSSGSRNS,KSLRTPLGTl .. IFSHLDHSSK,SSKWSSTYGH 
’MPKATVQAVR .. RNSKSLRTPL,CEGCDDSSIF,FSHLDHSSK 
w I KIHC 

iSS/-\TSKQL,NIN!SSATSK,ISSATSKQLI I CESC 

ESECLGDPV,CLGDPVRDF,QESECLGDPV I LUAD 

FTIYFCMAl . .SLMSSLTFI, L此1SSLTFIM,SLTFIMRLV .. ll\/lRLVC 
TWK,TMACMKSFR,QVζSVSLPR,MSSL TFI MR, VSLPRLPSF 
,HLPSFTiYF, YFCMAIPSL， ζMl-\IPSLDF,FSLMSS仁汗， FIMRLV

C fW,KTMACMKSF,CM KSFRGLF, RGLFWGCSW,TWKTM 
ACMK,KSFRGLFWG,LPRLPSFTl,IPSLDFSLM,RlVCTNKT 

M,KRASQVCSV,ASQVCSVSL.SQVCSVSLP,LDFSLMSSL,CT 
WKTMACM .. IVlKSFRGLFW,CEKRASQV仁， LPSFTIYF仁，SLPR
LPS FT I, RLPSFT IYF C,SLD FSLMSSL, FSL扎~SSLTFl,SLMSSLTFi
M,HLVCTWKTMA,LMSSLTF!MH,FIMRLVCTWI化的WKTM

ACM K, KTMACM KS F R,SQ\ CSVS LPR,S FTIYFCMAI, IYFCM 

AIPSL .. FCMAiPSLDF,DFSI MSSLTF,TF!MRLVCTW,CMKSF 
RGLFW,SSLTFIMRLV,MAIPSLDFSL,MSSLTFIMRL,RASQV 
CSVSL .. LPRLPSFTIY,LPSFTIYFCM,MACMKSFRGL,SVSLPRL 
PSF,MRLVCTWKTM,WKTMACMKSF,t'\CMKSFRGLF,FHGL 
FWGCSW,CEKRASQV臼 I STAD 

SLO.H FTAPT, KG FTS LQH F, H FfAPTSQF, FTSLO.H FT!\ LQH F 
TAPTS, H FTAPTSO.FY, KKG FTS L印－IF,LQHFTl-\PTSQ,QHFTA
PTSQF I me 

FYLG M LD 111, RLKVLFYLG, KVLFYLG ML, LKVLFY LG M, LFYLG 
MLDH!,RLKVLFYLGM,YLGMLDHIGR,LKVLFYLGML I LUSC 
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I p.5298 I R間ELCPLLSDSEVE的！ GiPH ﹝ p.529 GIPHl.SSSK;lSSSKENAW,I GIPHl.SSSK,VEASl.GIPHl.,HI SS 
K3 c.893ζ＞T L 8LjLSSSKENAWPTKPSSMLSSVHFTASS SKENAW I CRC 

NRISMIQDRAFGDLTNLRRLYLNGN(p. RI Yl.NGNMI, YLNGNMIER,RRl.YLNGNM, Yl.NGNMIERL .. N 

SLITR I I p.悶尸4叫MIERLSPELFYGL的肌仇 MIERLSPEL,LYLNGNMIER,LRRL、＼ LNGNM,RRLYLNGNMI .. 
KS c.14日3G>T M NU MIERLSPELF I LUAD 

SLITR I I I YYGEICDNACPCEEKDGILTVSCUJ[p.R I ILTVSCENL,TVSCENLGl,CENl.GllSL,Nl.GllSLSEl,l.TVSCENl. 

l~L------L~：~豆豆豆三I______ J__E：！＇..＇.~~LL~~－~L~§＿ll？＿~－~－~！－~！：！：＿~~~立立~－~~~gj性~－－－－－J__ §＿＼~~~~且哇！！~~＇－＇－一一一一一一一一一一一一一一一一＿＿＿＿＿＿＿J __ ~立在P
H LQRSLLEQEN HSPLTGSN MKYK打印， I KQSTEFLSF,SNMKYK廿K .. KYK廿KQST,TTKQSTEFL, K廿KQ

SLITR I I p.N741 I N741KjKQSTEFLSFQDASSL YRNILEKE I STEF,GSNMKYKTTK,K廿KQSTEFL .. MKYKTTKQST,YKTTKQ 
K6 I c.2223C>A I K I REL I STEF,TKQSTEFLSF I LUAD 

AKFSRA 

LICNTTVERCQEL ~ RKYEMQYAPQP[p. I YAPQPHPTV,APQPHPTVC,QPHPTVCQF, MQYAPQPHP,Q 
p.P269 I P2696HjHPTVCQFITATEMTLQRYAAD I Y.l\PQPHPTV,YEMQYAPQPH,MQYAPQPHPT,HPTVCQFIT 

SMG1 I c.8087C>A i 針i I INSRL I A,QPH阿VCQFI
c.2536 __ 253 I p.E846f I TQDPIKLFEPSLQPPVMQQQPLEKK[p. 

SMG7 I 7insA I s I E846叫NEAFSHGA戶 I NEAFSHGAl,QPLEKKNE.l\F,KKNEAFSHGA 

SNAP I I p.D21! I QNMKHVISVDKSKPDKALSLIKDDF[p. I LIKDDFl.Tl,IKDDFLTll.,SLIKDDF汀I ,Al.SL I K DD FL, LI KD D FLT 

－－~｝ _______ J __ ＇.：~~~~2型I____ J __ ~： _____________ J___~n主自立＇－~－~I_:＿＿＿＿＿＿一一一一一＿＿＿＿＿＿J_J＿~－－－－－－－－－－－－－－一一一一一一一一一一一一一一＿＿＿＿＿J＿旦在P
SNAP I I p.T292f I IPAGGSLGPAAEGDGAGSKAPEETP[p. 

_E~－－－－－－－－－L~：！？！＿？＿9＿~l~一＿＿＿［＿＿~－－－－一＿＿＿＿＿J_I~~~！~19!:：？＿~~£~I.全世一一一一一一一一＿＿_J __ I£.9££！：~~~~，！£旦旦旦史笠一一一一一一一一一一一一一一一一一一一一一一一一－－－1~I!::'.2___ _ 
GPAVP fVQRGllKMVl.SGCAllVRG[p.Q 
38E]EPRGGPPPERQINLSNIRAGNLAR 

－－~立＇.？＿~__ J __ ＇.：：｝＿｝＿~~－笠＿＿＿＿J __ ［＇.主~~~－J主在一一一一一一一一一一一－－－－－－－L~＇.：~_r:~§~£.主~~！！＿＇：＇.：~§－~－~~－一一一一一一一一一＿＿＿＿＿＿＿＿＿＿J_E~~~一一－
p.H721 I VQDVE fGTQLEKLMENMRNDIASHP[p 

fs I .H72!fs]V 
I GRIDIKO.LIAKKIKLTAEAEELKPF[p.F64f 

p.F64fs I s﹞廿

I GFLMGASCGGGNMKVDDSAYESLGL[ 
p.R714 I p.R714H]HPRHAYSILDVRDVQGTRl.LR I GLHPRHAYS,l.GLHPRHAY,HPRHAYS!l.,SAYESLGLH,YESl. 
H I LRNP叭f I GLHPR,GLHPRHAYSl,SLGLHPRHAY,YESLGLHPRH 

SMAD 
2 c.962G>A 

p.R32l 

Q 

SMAD 
4 c.1082G>A 

p.R361 
II 

SMAP p.tl69f 
1 c.506delA s 

SMAR p.R38l 
CM c.1142G>A Q 

SMAR pP913 
CM c.2738C>T L 

SMAR c.468 471d p.T156f 
CAS el AGAA s 

p.E970 
SMC3 c.29日8G>C Q 

SMCR p.E175 
8 c.523G>I-\ K 

SND! c.2163rJeiC 

SOAT 
1 c.190del [ 

SOLH c.2141G>A 

SON c.272.3C>T 

SLTVDGFTDPSNSERFCLGLLSNVN[p.R 
321Q1QNATVEMTRRHIGRGVRLYYIG 
GEVF 

GETFKVPSSCPIVTVDGYVDPSGGD[p.R 
351H]l I FCLGQLSNVH RTEAIERARLH IG 
KG 

QPLVSSPSLQ偵AVDKNKLEKEKEKK[p.E 
169fsjRKRKREKRSQKSRQNHLQl.KSCR 
RKISNWSLKKVPALKKLRSPLWIF* 

QKPRGLDPVEILQEREYRLQL\RIAH[p R 
381.QJQIQELENI PGSLAGDLRTKATIEL 
KA 

NH HCKLTQVLNTHYVAPRRLL LTGT[p. 
P913Lj LLQN KLPELWALLNFLLPTIFKSC 
ST 

KQNLLSVGDYRHRRTEQEEDEELLT[p.T 
156fs]APKQPMFALDLKTLHRM* 

El GSLPQEAFEKYQTLSI KQl.FRKL[p.E9 
70QJQQCNTELKKYSHVNKKALDQFVN 
FSE 

VRPFCMAYISADQH KIMQQFQEl.SA(p. 
E175K]KFSRASECLKTGNRKAFAGELEK 
KLK 

AQM LASGTM DAQM LASSTQDSAM LG 

LI SNVNQNi.\,VNQNATVEM,GI l.SNVNQNA,NVNQNATV 
EM I CRC 

YVDPSGGDHF,DPSGGDHFCL I CRC 

Al.KKLRSP L, K!SNWSLKK,S LKKVPA LK .. K LRS PL WI F, KK RKRK 
REK,RKREKRSQK, RSQKSRQN H,SQ <SRQNH L,KSRQNH LQ 
L,RRKiSNWSL,RKISNWSL悅KVPALKKLR,H LQLKSCRR, WSL 
KKVPAL, RQN 1-1 LQLKS, KKVPALKKL, LKKLHSPL叭1,KKLHSPL
Wl,KISNWSLKKV,KSRQNHI QlK,SLKKVPALKK,WSI KKVP 
ALK,KRKREKRSQK,RSQKSRQNHL,HLQLKSCRRK,RRKISN 
WSLK, CRR K ISNWSL, NWSl.KKVPAl.,QKS RQN H l.QL, RQN H 
LQLK哎，LQLKSCRRKl,,l\LKKLRSPLW,KKLRSPLWIF I ucs 

LQARIAHQl,RIAHQIQEL,HQIQELENI ,RI QARIAHQl,ARIA 
HQIQEL I CRC 

RLl.LTGTLl.,LLQNKl.PEl.,LTGTl.LQNK .. RRLLI TGTL,TLI QNK 
LPEL,L汀GTLLQNK,RRLLLTGTLL I HNSC 

APKQPMFAl.,l.LTAPKQPM,lTAPKQPMF,KQPMFALDl.,LD 
LKTLHRM,KQPMFALDLK,LTAPKQPMFA,FALDLKTLHR,TA 
PKQPMFAL,LLTAPKQPMF.PllilFALDLKTL,QEEDEELLTA I TGCT 

KLQQCNTEL,KLQQCNTELI也QQCNTELKKY,RKLQQCNTE L 

ELSAKFSRA,QQFQELSAK,QFQELSAKF,AKFSRASEC,MQQ 
FQELSAK,KFSRASECLK,QQFQELSAKF,AKFSRASECL,QELS 

TGCT 

UCEC 

TGζT 

PRAD 

RNDIASHPL,MRNDIASHPL STAD 

AEAEELKPFL STAD 

C UH 

p.5908 I [p.S908l] l KSPDPYRLAQDPYRLAQDP I GLKSPDPYR,LGLKSPDPY, fO.DSAMLGL,LKSPDPYRL,GLKS 
I I YRLGHD I PDPYRL,TQDSAMI GLK,MI GLKSPDPY,STQDSAMLGl. I I. USC 
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c.4075 409 
8delGTCCT LAESILEPPAl\/lAAPESSAMAVLESS[p‘V 
GGAGTCTT p.VLES LESSAV11359del]1VTVLESSTVrVLEP 

CGGι：TGTG SAVT13 SVVTVPEPPVVAEPDYVTIPVPVVSALE 
SON I ACC S9del PSVPVL j AMAVLESST,MAVLESS1V,AMAVLESSTV,AVLESSTV1V I KIRC 

VUNEKMSRDISPWDLKNEPWYK[p F 

SORBS I I p.F570 I .570l﹞ 1的FGKPPPKKIWDYrPGDCSI KNEPWYKlF,P\l\iYKI FSEL,lKNEPWYKl ,YKl FSELEF,KLFSE 
1 c.1710C>A L l lEFGK,WYKLFSELEF,EPWYKl FS日，lKNEPWYKlF I CRC 

AERGl-\GERGPGGPK!SKKSCLKPSD[p.V 
SOR BS p.V11S 11S6M] MVRCLSTEO.RLSD LNTPEES RP 

c.3466G>A 6M GKPL Cl KPSDMVR,KPSDMVRCI ,MVRCLSTEQR,KKSCLKPSDl\/l I CRC 

SOR BS p.P866 VFEt'\LDSALKDICDQ!KAEKKRGSL[p.P8 
2 c.2596C>T s 665]SDNSILH RUSELLPDVPERNSSLRA I RGSLSDNSl,LSDNS! LH RL,SLSDNSILH R,RGSLSDNSll I PAAD 

SSEKVMSLM,KMSWSSEKV,SLMSWKSVl'v1,LMSWKSVl'v1T 
,KVMSLMSWK,CITiLPGl'v1K,RFRLCITIL,ILPGl\/lKMSW,l\/lS 
LMSWKSV,MSWKSVMTA,TlSRGCEI R,MT AGlWGPQ,ET 
TSRGCEI ,GPQEEPNSl.,MSWSSEKVM,NRFRI. CITl,ITiLPG 

MKM,WSSEKVl\/lSL,EKVl\/lSLl\/lSW,WKSVMTAGL .. KSVMT 
AGLW,QEEPNSLVL,SEKVMSLMS,VMSLMSWKSV,SLl\/lS 

~ms i c.>472；削G i ;;;m i ;l肌~乳P兒IH曰M到f有h恥r，：：的＇：~~＇臨；恥~~L于p,'.S！峙：：~的~~｝~立；~~ i ~E~前~~而：＇賦：：~11臼~~刊M峙R叩G:t江I~~﹜E、~＇峙M~~的q，：~：~ 間｛：~E!' i STAD 

FWSVSGVDADPDLVHVEAQDLGGDF[ 
I p.R320 I p.R320W﹞WY叫HNCSEKl\/lLTAPF DLGGDFWYV,DFWYVTCAl,GDFWYVTCA,AQDI GGDFWY 

2 c.958C>T W AGPIDHG ,GDFWYVTCAl,EAQDLGGDFW I CRC 

ADAYAQYLWITFDFCNTLQGFSIPF[p.R 

SORL1 I c.611.fG> T 
P咖 I 205l﹞叫LLHSKASNLLLGFDRSHPN I LQGFSIPFL,PFLA叫，IPFLA叫，TLQGFSI叫lAADLL

I L KQ LI 侶，LAADLLLI ISK,FSIPF凶ADL,IPFL/V\DLLL I LUAD 

PFVSYSKL F, VF REPFVSY, VSYS KL FS.t-\ EPFVSYSKL, REPFVSY 

SOSl I c.697A>T 
p.N233 I F叫

I y 3YJYSKLFSANDVENIFSRIVDIHE凶VK EPFVSYSKLF EC 

AAQPSKPTSTVLPRSASAPGAPPLV[p.R 
SOWA p.R124 124P]PVPRPVEPPGDLGLPTEPQDTPG 
HA c.371G>C p GPA APGAPPLVPV ACC 

VSDAISAVY,ISAVYYCNY,VVSDAISAV,ISSVVSDAl,SDAISA 
PYQGHDSGVNLPDSHGAISSVVSDA[p‘ VYY, VVSDAISAVY, VSDAISAVYY,SVVSDAISAV,AISSVVSD 

SOX17 I c.12日8G>T I p.54日31 l 5403月 ISAVYYCNYPDV本 Al,AISAVYYCNY I UCEC 

HLEKYPNYKYKPRPKRTCIVDGKKL[p.R 
p.R719 I 7的W﹞WIGEYKQLl\/lRS閥l\/lRQFFT LWIGEYKQL,GKKLWIGEY,KLWIGEYKQL,LWIGEYKQLM, 

SOX5 I c.2155C>T I W VGQQP WIGEYK0.Ll'v1R I me 
SHPWAPWPL,SPLHCSHPW,HPWAPWPLA,HCSHPWAP 

戶叫 I R…GHPYSPEYAPS…1P[p.L3 W,WPLASPPAS,CSHPWAPWPL.APWPLASPPA,LHCSHP 
SOX7 I c.925delC I s o9fs]WAPWPU\SPPASP* WAPW.HPWAPWPLAS I s-rAD 

E NTFP KG EP DLKKESEE DKFPVC IR[ p. E7 

SOX9 I c.223G>/-\ p.E75K 
5叭叭KGYDWT叫PVRVNG I Cl…叫做叫LK,FPVCIRKAV,IRKAVSQVL,CIR制

SSK VSQVL,IRKAVSQVLK,KAVSQVLKGY,FPVCIRKAVS I LUAD 

c.17_ 19dei p.E11d MSDQKKEEEE[p.E11deljAAAAMl\/lA 
SP4 I AGG el TEGGKTSEPENNNKKPKTSG KEEEEAAM,KEEEEAAA,AA I LUSC 

MSDQKK[p.E7K]KEEEEAAAAAAMATE 
SP4 I c.19G>A I p.E7K GGKTSEPENNN KEEEEAAM\,KEEEEAAAAA I TGCT 

GDTTVKLWDLCKGDCI L TFEGHSRA(p. ALWSCTWHS .. HSRALWSCT,FEGHSRALW,SRALWSCTW .. R 

5附 i I p.VB9 I V439l] lWSCTWHSCGNFVASSSLDKTS AL WSCTWH ,ALWSCTWHSC, LTFEG HSR剖，TFEGHSRALW

16 c.1315G>T L KIWD ,HSRALWSCTW I LUAD 

WDVNSERCRCTLYGHTDSVMSIEFF[p.P 
SPAG p.P488 48851SFSNTLLTSSADKTLSIWDARTGIC EFFSFSNTL, MS! EFFSFS, VNSIEFFSF,IEFFSFSNT, FSFSMTI IT 
16 c.1452仁＞T s E ,S VNS I ff FS F .. EF FSFSNTLL, I EFFSFSNTL. FS FS NTLL TS I SKCl\/l 

SPAG p.Q!26 GQESTGQYVIDEEPTWDiMVRQSYP[p. 
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LVYTFGETVALGASGIVIWGTLSIM[p.R IMQS MKSCL; MQSM KSCU ,Tl SI MQSMK,GTLSIMQSM,Q 

叫 i I p.R346 I m﹞QSMKSCLLL馴服TILNPYllNV SMKSCLLL,IMQSMKSCLL,SIMQSMKSCL .. MQSMKSCLLL,G 
1 c.1037G>A Q TL TLSIMQSMKλ•JGTLSIMQSM I GBM 

QVRAYIRHLNRIVTllQKWWRSFLG[p‘R FLGKKQYQL,KWWRSFLGKλNWRSFLGKK,RSFLGKKQY,G 

72KjKKQYQLTVQVAYYTr,IMMNLYNA KKQYQLTV.FLGKKQYQ汀，SFLGKKQYQL.KWWRSFLGKK,

17 c.215G>A M/WR WRSFLGKKQY,KKQYQLTVQV I CESC 

NDFKPQCKRTNLVANDGKNSCPVSS[p‘ 

22 c.449C>T 
I p.5150 I S150L附榔QLRIPEPPNLSRNKET

L ELLI月 1 VSSVAQQO.K開SVAQQQKQLR,GKNSCPVSSV I me 
LMETCFF L, LI LETSAQK, KLLCWLCKK, ETC FF LELl,MTCFFL 
EL, LETSAQKLL, LELI LETS!\, N Li\AUCF FL, F LE LI LETS!\ LI LET 

SP/-\TA I I p.叫 j …fMPIGPDVSL恥
SU c.205SdelT s 685fs﹞ LELILETS/-\QKLLCW’LCKKl\i呵。那 LEU I STAD 

AVLKKVKNIFQEEES!RQNREESEN[p.C 

I p.C189 I 馴 FRKl-\FS EPV, E ESEN F RK!\ NF RKAFSEPV, RQN REESE NF, EE 
9 c.S66G>T F YR SENF RKAF, FRKAFSEPVL, REESE NF RKA 

EAEGGLCRLRIL/-\AERGDAGFY TζK[p.A 

p.A944 944V]VVNEYGARQCE/-\RLEVR/-\HPESR 
SPEG I c.2831C>T v SLA I YTCKVVNEY’。AGFYlCKV,FYTCKVVNEY I CRC 

c.2975 297 p.A992 AVLAPLQDVDVGAGEMALFECLVAG[p 
SPEG I 6insG fs .A992fs]AH* I FECLVAGAH,ALHCLVAGA I KIRC 

c.2407 240 p.E803f RLEHYTKNEKTDKEIHFDPEIWERE[p.E 
SPEN I 8delGA 803fs}I LNTEGKSGKGQN* I TLNTEGKSGK I GBM 

p.F121 tETTTFPTGGFT叫〈叭

1 c.363ζ＞G L 21L]LWSIKPNNVSIVLHl-\EEPYIENEEPE ESTPLW I BLCA 
p.F232f QPPPLETLG L DA DE U LI PNGVQI F[p. F2. 

SPG20 I c.696delT 32FsJL* I IPNGVQIFL,LIPNGVQIFL I STAD 

ANTllGKAVEHMFEGEHGSKDEWRG[p 

I p.M15 I M叫叫做PIMKAW卅日DP KDEWHGVVL,VVLAQAPIM,DEWRGVVLA,VVLAQ,l\PIMK, 
B c.448A>G OV VLYMY SKDEWRGVVL,RGVVu\C叭叭，DEWRGVVLAQ I TGCT 

PVMDTWFYITYEKDPVLYMYTLl.DD﹝口．

SPIN4 I c.512A>G 
p.Y171 j 叫你DGDLRllPDSNYYFPTAEQEP

I c GEV I YMYTLLDDC,YMYTLLDDCK I LUAD 

LREEECILACRGVQGGPLRGSSGAQ[p. 

1 c.947ζ＞T 

I p.A316 I 心V﹞VTFPQGPSMERRHPV臼GTCQ
V PTQFR j VTFPQGPSM,GSSGAQVTF,RGSSGAQV汗，AQVTFPQGPS I GBM 

TQIKVVKFSYMWTINNFSFCREEMG[p. 

ESOK]KVIKSSTFSSGANDKLKWCLRVN 
SPOP I c.148G>A I p.ESOK PKG KV!KSST的，GKVIKSSTF’的FCREEMGK,MGKVIKSSTF I uζEC 

DEESKDYLSL YLLLVSCPKSEVRAK[p.Fl KSEVRAKVK,RAKVKFSIL,KVKFSILNA,SEVRAKVKF,KVKFSI 
p.F102 I 02VJVKFSILNAK叮KAMESQRAYRF LNAK, RAKVKFSI LN, EVRAKVKFSI, KSEVRAKVKF, VRAKVKF 

SPOP I c.304T>G I v VQ SIL,AKVKFSILNA，ζPKSEVRAKV I PRAD 

DEESKDYLSL YLLLVSCPKSEVRAK[p.Fl KSEVRAKCK,RAKCKFSIL,KCKFSILNA,SEVRAKCKF,RAKCKF 
p.Fl日2 I 位﹞CKFSILNAKGEETKAMESQ臥YR SI LN, KCKFSILNAK,EVRAKC KFSI, KSEVRAKCKF, VRAKCKFSI 

SPOP I c.305T>G I c VQ I PRl-\D 

ILNAKGEETKAMESQRAYRFVQGKD[p. 

SPOP I c.39H>G 
p.W13 I W131G﹞ GGFKKFIR肌

I lG DKLT l QGKDGGFKK,GG川FIRR,GKDGGFKKF,RFVQGKDGGF I PRAD 

NAKGEETKAMESQRAYRFVQGKDWG[ 
P叫﹞IKKFIRRDF叫

SPOP I c.397T>A I p.F1331 I TLF QGKDW心，DWG!KKFIRR l 川口
NAKGEETKAMESQRAYRFVQGKDWG[ 

SPOP I c.397T>G 
p.F133 I p.F133VjVKKFIRRDF叫州GLLPDD

I v KITLF l FVQGKDWGV,DWGVKKFIR,GKDWGVKKF.DWGVKKFIRR I PRAD 

NAKGEETKAMESQRAYRFVQGKDWG[ 

SPOP I c.398T>G 
p.F133 I p.F133C]CKKF!R 

I c LTI F I DWGCKKFIR,GKDWGCKKF.DWGCKKFIRR I PRAD 

NAKGEETKAMESQRAYRFVQGK心WG[

SPOP I c.399C>G 
p.F133 I p.叫

I I LTLF QGKDWGLK,RFVQGKDW缸，DWGI KKFIRR I PRAD 
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EKLKEAY.'\LFQFFQDLDDEESWIEE[p.K 

p.K173 I 1732T﹞TURVSSQDYGRDLQGV倒叫 WIEETLIRV,EESW!EETL,SWiEETLIRV,TLIRVSSQDY,ESWiE 
SPTAl I c.5195A>C I 2T KHKR ULIR,DEESWiEETL,EESWIEETL! I ST/-\D 

PEITDLKDKLIS.'\QHNQSK1\IEERY[p.A2 
p肌 i 叫VALLKRW悶悶VHRQKLLE RYVALLKRW,AIEERYVAL .. KAIEERYVA,IEERYVALL,AIEERY 

SPT/-\1 I c.6032C> T I 1 v KQL VALL, KAI EERYVAL I GBM 

DLGDNLEDALILDIKYSTIGLAQQW[p.D LAQQWYQLY,GLAQQWYQL,QQW’YQL YQL, WYQL YQLG L. 

P叫 i 心間 AQQWYQLYQ,STIG LAQQWY,AQQWYQL YQL,QWYQL YQ 

SPTAl I c.6727G> T I 3Y DIKGV LGL,GLAQQWYQL Y, WYO.L YQLGLR, YQL YQLGLRl'v1 I LUAD 

FLIDKESENIKSSDEIENAFQALAE[p.G2 

p.G236 I 以］CKSYI岫 ALAECKS叭，Q/-\LAECKSY,1-\LAECKSYIT,NAFQALl-\ECK,FQA

SP11-\1 I c.7099G>T I 7C THl'v1 LAECKSY,CKSYITKEDl'v1 I LUl-\D 

K叭iVNSH LARVSCRITDL YKDLRDGR[p. 

R86C}LLIKLLEVLSGEMLPKP fKGKMRI RLLI KLLEV, LLI KLLEVL, RDG RLLI KL, R LLI KLLE VL, DLRDG RLL 
SP rn I c.256ζ＞T I p.R86C Hζ !K I me 

AFERELHLLGVQVQQFQDVATRLQT[p. ATRLQTVYA .. VATRLQTVY,DVATRLQTV,RLQTVYAGEK,VY 

p.T186 I m叫YAGE叫QNKEO.EVSAAW AGEKAEAl,ATRLQTVY/-\G, TVY AGE KAEA, DVATRLQl'VY,L 
SPTB I c.5591C>T I 41 Q/-\LLD QTVYAGEKA I KIRC 

ADKPRDVSSVEVLMNYHQGLKTELE[p. 

SPTBN I I p.1\199 I Al的］VRVPEUT叫ELG RS圳伽 ELEVRVP EL,T ELEV RV PE, G LKTE LEV RV, H QG LKTELE V, TEL 
4 c.S978C>T 3V MADE EVRVPEL,LEVRVPEL r r I CRC 

I GTLFGYLRDF LRNWG IE KCN/-\A VE [ p. R 
SP TLC 97K] KKEO.KDFVPLYQDFENFYTRN LYM 
’3 、 c.290G>A p.R97K RI I KKEQKDFVPL I SKCl'v1 

SPTY2 p.P485f GSSRGPGRPVSSPHELRRPVSGLGP[p p 
Dl c.1454d 巴！ C 485fs] RGGLSVALGDP' GPRGGLSVl-\,GLGPRGGLSV,GPRGGLSVAL I Sll-\D 

GLPGGKAEI丸， RQPPPTTSF,TSFPFLSGL,RPRRQPPPT，~ P~ LS 

c.5心62 I p.Q187 I RSGPPSPPST ATSFGGPRPRRQPP附 GLPG,FLSGLPGGK/-\,GLPGGKAEAA,TrSFPFLSGL,RPRRQP 
SRCAP I 6 ！鬥主C 5fs Q1875fs]I lSFPFLSGLPGGKAEAAAV那 PPTT,QPPPHSFPF,RRQPPP'rTSF,FPFLSGI PGG I KIRP 

GLPGGKAEA,RQPPPTISF,TSFPF凶GL,RPRRQPPP ! ,FPFLS 
c.5626 562 p.P187 RSGPPSPPSTArSFGGPRPRRQPPP[p.P GLPG,FLSGLPGGKA,GLPGGKAEAA,HSFPFLSGL,RPRRQP 

SRCAP I 7insC 6fs 1876fs] r fSFPFLSGLPGGKAEAAAV' PPTT,QPPPTTSFPF,RRQPPPTTSF,FPFlSGLPGG I S1AD 

p.P865f LSQSPKKVTAETDFNKSVDFEMPPP[p‘ 

1 c.259SdelC P865fs]APR* I FEMPPPAP且，VDFEMPPP!\DFEMPPPAPR I s·rAD 

RWLCHPWAR,RSFSWSGAG,HPWARSFSW,SLRWLCHPW 

,LCHPWARSF,SLRWLCHPWA,CI IPWARSFSW’,RWLCHPW 

SREBF I I p.H 763 I LS心 ARS,W/-\RSFSWSGA,RSFSWSGAGL,HPWARSFSWS,WLC 
2 c.2289de!C fs H763fs]WARSFSWSGAGL' HPWARSF,DSLRWI CHPW I S1AD 

EQQTEMRVQLLQDLQDFFRKKAEIE[p. 

Pl c.182C>T 

T6州附心以ERFMAKTRS rK I MEYSRNLEK,KKA叫EY,IEMEYSR悅，叫做叫

DHQQ SRNLEKL I MM 

MASADSRRVADGG[p.G14S]Sl-\GGTF 
SRPRB I c品G>A I p.G14S QPYLDTLRQEI QQTDPTLI S I SAGGTFQPY,GSAGGTFQPY,ADGGSAGGTF I BlCA 

IPA1\SAAAMNLASARTPAIPTAVNL[p.A 

SRRl\/l p.A225 22575]SDSRTPAN\AAMNLASPR r AV 
2 c.6769G>T 75 APSAV NI SDSRTPA,NLSDSRTPAA I mer 
SRSFl c.51 52ins MSNl TVVPSTAGPGPSGG[p.G17fs]A RWRRWWWHf司， RWWWRRRRI司，GARWRRWWWR,RWR

1 G p.G17fs RWRRWWWRRRRRHRGNPGD* RWWWRRR, RWWWRRRRRH”WWWRRRRRHR I PRAD 

ALAPAPWGT,ALSPRAHP仁， RASPALSPR,SASGAPAPR.QSR

ASPALS,R/-\l IPCACRA,RGSASGAPl-\,SPALSPR/-\11,SPRAHP 

啊 i ＇亡 125自由i i ;;:"' i E，＂＇以19立8自；b:c~~叩；E｝~：~：.~在酬c~~拍，EEO.即＇＇： i ~.啊R：~~~：~~明＇~品~：的:i，~月~i~S~問；志IA也RH;,i:GS臼Et~站有L~：~~：~~，＝~：凡~~ i c間
KTLKSLMAANSQElKCPTPGCDGSG［口．

；：：~恥Ati ：：阻心叫 i ~：：： …H778囚Q盯＇GNYASHi<S凶G PRARKG : ~SGQVTG川Nl',GQVTGNY！也Q盯GNYASHR GQ盯GNYAS : LU叩
ElNYSLVQKVV rRFPPVPQQQU.lA﹝口，5

354N﹞ NLPAGSLRCITCA附NGGILNN I LI 州 I PAGS,QQQI. IL叫ANL凹的1,LLA叫GSL .. NLP 
SHl\/l AGSLRCl,LANLPAGS凹，QQLLLANLPA I TG口
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GI GACI QPL,RGCARWAGV,CARWAGVAA,RWAGVAAAA 
,!AAAPW句，GA.QPLPG IAAA,ARW AGVAAA, LQPLPGIAA, LP 

ASVDVADLLATNGVLHILSQVLLPP[p.P GIAAAPW,Gl/-\AAPWVGA,RGCARWAGVA,CARWAGV/-\A 

c.33.58_335 I p.P112 I 叫5﹞PRGCARWAGVAM心紅 A,LI PPPRGCAR,AR叭／AGVAAAA,AAAAGLGACL,AGLGACL
SfAB1 I 9insC Ofs QPLPGIAAAPWVGAPD* QPL,LQPLPG!AAA, l PPPRGCARW,LPGIAAAP叭IV I S1AD 

FKDHFFKKPKFCDVCARMIVLNNKF[p 
p.Gl17 I G117W]WLRCKNCK州凹的M VLNNKFWLR, WLRCKNC叭，IVLNNKFWl R,RMIVLNNKFW 

STAC3 I c.349G>[ I w MQRCFG ,KFWLRCKNCK,MIVLNNKFWL I LUAD 

TDELKNDLLKKYNVEYQEYLQSKNK[p.Y 

BPI 1 c.427T>C 
I p Y143 I 叫叫IL附HQRLIEAERK叫

H MR j KHKAEI間，YlQSKN KHKA. KNKH KAEI LK,SKNKH KAEIL I TGCT 

RHNKTPDYHGQHVFGVPPLIHVQR1 [p 

STAR I I p.削 j W叭叭SIQQAMRYLRSQCL
D8 c.l985G>C A QVGIF I HVQRTAQPL,RTAQPI PQS!,!HVQRTAQPL I TGCT 

LLCWPHPQL,;\VLLLζ叭／Pl司， FSNPPNGPL,ELAGPCSQL,NPP

NGPL凹，WPRPQI RPA,RPQLRPAEH,QQFFSNPPN,AEHAE 
KQAV,LLLCW PRPQL,QLRPAEHAEK,SQI. AVLLLCW’, l AVLL 

馴的v……川凶WPR..叫…PCSQu\,W…E RPQ 
c.1瓶 145 I P－叫f I p必9fs﹞ NGPLELAGPCSQLAVLLLCWP LRPAEHA,RPAEHA悶，腳捌PPNG.FFSNPPN叭，LE

STAf2 I 7!nsC s RPQLRPAEHAEKQ/-\VR/-\EL * LAGPCSQL,AEKQAVRAEL I STAD 

llMGYK!MV,!MGYKIMVA,IMVATN!LV .. KIMVATNIL,YKIM 
SVEPYTKQQLNNMSFAEllMGYKI M[p‘ VATN!,111\/lGYKIMVA,KIMVATNILV,IMGYK!MVAT,GYKll\/l 

p.D661 0561V]VA1 NILVSPLVYLYPDIPKEEl-IFG Vl-\Tt划， EllMGYKIMV,YKIMVATN此， IMVATNILVS,VArNIL

STAT3 c.1982A>T v KY VSPL HNSC 

STATS c.1101 110 p.P367f K fQTKFAA 1 VRLLVGGKLNVHMNPP[p 
B 21noC .P367fs]PGEGHHHQ* I HMNPPPGEGH I s·rAD 

LLCPVQEPA .. ASGSWGWSR,SGSWGWS阱，SWGWSRKH
W,HFLGAPSQA,WSHKHWRNH,WGWSRKH 、WH,REAGAG

AEC,HNHQQHCAL,CALGEQI ISV句，GEQ,HSWE泣，EQHSWE
LL iλNEI LLCPVQ,FLGAPSQl-\SA,ALGEQHSWEI ,HSWEI LL 
CPV,LLI CPVQEPA,CASGSWGWSR,ASGSWGWSRK,HWR 

QVLKTQTKFQAGVRFLLGLRFLGAP[p.P NHQQHCA,SWGWSRKHWR,LRFLGAPSQA,SQASAGQGR 
354fsjSQA<;AGQGRHGDHEAGAGAEC H,RE.l\GAGAECA .. AGAECASGSW,AECASGSWGW,GSWG 

c.1061月5 I p.叫 i 心WGWSRKI IWRNHQQH叫LGEQ 1丸，SRKHW,RKH叭IHNHQQI l,WRNHQQHCAL,QQHCALGE 
STAf6 I 2 ！鬥主C s HSWELLLCPVQEPASQEDOAV* QH,GEQHS叭／ ELLI I KIRC 

LGPGKLPIQLQALSLPLVVIVHGNQ[p.D 
p.D468 468H]HNNAKATILWDNAFSEMDRVPF 

STAT6 I c.1402G>C I H VVAE HGNQHNNAK,NQHNNAKAT,NQHNNAKATI I DLBCI 

p.G279 EGDN!YKLFENIGKGSYAIPGDCGP[p.G 
STK11 I c.837delC 279fs}RSLTC* I YA!PGDCGPR,IPGDCGPRSL I LUSC 

PLHC LH G LRG IYSQLETLICSRS LQ[ pJ>.1 

I ~ 心 i ~ 5叫山ACGGD叫L肌 SLQELEE址，QE LEELLSA, LI CS RSLQEL, RSLQE LEE LL, LQELEE 
IP c.464ζ＞A LLSl-\,QELEELLSAC I KIHC 

RGARPGGGDAGGTPGETVHHCSAPE[p 
.D89N]NPIFRFSSLHSYPFPGTIKSRDMS S/-\PEN Pl FR, NP! F RFSSL,CSAPEN Pl F ,CSAP EN PI FI司，SAPEN 

STK19 I c.265G>A I p.D89N WK Pl FHF, RH CSAP EN PI, H CSA PEN Pi F, NP I FRFSSLH I SKCM 

llQRQV司VHGK.. LPGRG RCEL,QRQWRGKPL, RQWRGKPLP,AI 
MQKWFSAFDDA!!QRQWH[p.R18fs}G !QRQWHGK,QWRGKPLPGR,RGKPLPGRGR,IQRQWRGKP 

S fK19 I G p.H18fs KPLPGRGRCELHEGG本 L,RQ叭／RGKPLPG I PRAD 

! L VLPC IYV, VLPC IYVFV, YVFVKVDLR, LVLPCIYVF, IYVFVKV 
STOM VVFRLGH!QADKAKGPGLILVLPCl[p.D8 DL,LILVLPζIY,LI LVLPCIYV,L VLPCIYVFV, VLPC!YVFVK,I LVL 

13 c.2'.16G>[ p.D86Y 6Y]YVFVKVDLH fVTCN!PPQEILTRDSV PCIYVF,GLILVLPC!Y,IYVFVKVDLR,LPC!YVFVKV I LUAD 

STON 
1 KV fKEG KFVESAVI fO.iYCLCFVNG[p.N 
GTF2A p.N451 4S1S]SL叫I NOi ELPKRDESYYEKDS I Cl c刊間心心，GSLECFlTI，叫SlE州州
lL c.13.52A>G s E GSLECF I TGCT 

QPAGNQ!SPGATEDYSYGSWY!DEP[p. 

立主l~＇.：：主扭笠竺＇.~豆立i♀E立ι－一一一…一…＝一」斗土＝」i上…L一1＿一一＝一－立2立－笠？三芒－主告﹔三：豆一一一一一J一一一＿＿＿＿［一一＝一」土…＿＿u土＿u一［＿J＝一一＿J一J﹜L巴巳凶？：.玉：.斗且：＿企－旦＿g_~豆－笠＝」l_＝且Q6主ιι仁8R一一一＝一：＇.一~一GG一E一EL一O.P一EG一EV一P一SC一HT一SIP一P一GL一一一」＝一」＝」l_＝旦世凹凹r旦！！巨－~~巨~~－立一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＝一一＝一一＿J＿！一＝
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TL WSSAFSi-\ WSSAFSATR, VTRPPTPTI,ATRM PGPVP, TIL 

WSSAFS,S下fLWSSAF,SSAFSATRM,TRMPGPVPA,MPGPV

Eff﹝MSPSRSVA「、』SGLS ﹝JSLTTST﹜＇［ p.R I PAPS,SW[sr W,TLWSSAFSAT,FSATI司MPGPV,T WS s 
STRA I I p.R333f I 333fs﹞GPPTγ﹝RPPTP f fEPSPPTSTTL I AFSA,ATRMPGPVPA,STPGPP.﹝一VTR,LWSSAFSATR;r fSTP 

DA I c.997delC I s I WSSAFSATRMPGPVPAPS* I GPPTV,EPSPPTSTTL,TSTTLWSSAF,WSSAFSATRM I STAD 

”, I LDVRSQRVHSLLGLSNSEPNGSVET[p.K 

STRN3 c.6'.14G>[ 

STT3B c.1747G>T 

STX2 c.320G>T 

STX2 c.756delA 

STX BP 

6 c.2l4G>A 

SULTl 

p.K218 I 2.l8N]NNLEQll.NGGESPKQKGQEIKRS 
N I SGD I ETNNLEOJL,VETNNLE印，VETNNLEQIL I UCEC 

I TSNAYSSPSVVLASYNHDGTRNILD[p.D I ILDVFREAY,NILDYFREl-\,DVFREAYFW,YFHEAVFWL,GTRNI ' 

p.DS83 I 583V]YFHEAVFWLHQNTDEHARVMS I L D悴，LDYFHEAYF,GTRN ll.DYFR, DYFREAYFWL, YFREA YF 

y I WWDYG I WLR,NiLDYFREAY)LDYFREAYF I CRC 

I KKTANKIRAKLKAIEQSFDQDESGN[p.H 

p.R107 I 107l] LTSVDLRIHRTQHSVl.SRKFVEAM 

L I AE I DESGNLTSV,LTSVDI RIRR I l.UAD 

p.K252f I MINN!ERNVMNATDYVEHAKEETKK[p. I I 
K252.fs]LSNIRARQEGKSG* I NIHARQEGK,ETKKLSNIR I STAD 

QFEGSfSFVRRSQWMLEQLRQVNGl[p 

。92N]NPNGDSAEFDLlHNAFDQWV

p.D92N I ASTAS I RQVNGINPN,NPNGDSAEF,RQVNGINPNG I UCEC 

I QQFPFLEMK,QFPFLEMKl,APTHQQFPF,HQQFPFLEM,KR 

的·ro.EIVELIO.NEGDVEKSKRAPTHO.[p. I APTHQQF,HQQFPFLEMK,RAPTHQQFPF,KSKHAPTHQQ, 
R85Q]QFPFLEM KIPSLGSGl.EQ凶HAM I APTHQQFPFL,SKRAPTHQQF,THQQFPFLEM,QQFPFl.EM 

立一＿＿＿J __ ~：？－~~豆注＿＿J __ ［＇.：~豆立？旦g一.L E一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿J___i::_~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－-1-E~－~－ 
WVSE IVYM IYKEG DVEKCKEDVI FN [ p. R 

SUl.TJ I I I 770.]0.IPFLECRKENl.MNGVKQl.DEMN 

~｝＿一＿＿＿＿＿＿＿＿I ___ ？－立5三丘在＝＝＝＝＝＝
IFPVT~、lK﹝JFRDI二VREKKYI司﹝EAEMF﹝pG I EMFEWSFVF,EWSFVFEDF,AEMFEWSFV,FEWSFVF印，EA

SUMF I I p.GllO I llOE]EWSFVFEDFVSDEl.RNKATQPM I EMFEWSF,TEAEMFEWS,AEMFEVVSFVF,EAEMFEWSFV,T 

三－－－－－－－－－L~：~~~豆三丘－－--1－－~－－－－一＿＿＿＿＿J＿主？.~~－－－－－一一一一一一一一一一一一一一一一一上－~－~~~－巨坐三~＇~~旦旦旦~~'.2£_________________________________________________ J ＿＿盟主~－－－－－－－－
I FSNWGHQKY,IFSNWGHO.K,HQKYTCLYR,GHQKYTCl.Y,W 

p.P339 I TFELQHAVSEYLLCVKlNIFSNWGH[p.P I GHQKYTCL,QKYTCLYRF,NIFSNWGHQK,HQKYTCLYR刊的
·－－＇－＇－巴且2一＿J__ ~｝旦L豆E三主一一j__旦一一－－－－－－--l－－~~~旦j旦耳－立－~－~.Y:'..'X.~巨立豆﹔！£.§旦巴！：一一－－－－－L~Y.日旦旦f古巴拉旦旦旦旦旦在立一一一一一一一一一一一j一坐在立一一

LRMPKEQlHLKKESQNl.ENNFRQl(p.L 

1241JIFLIE﹛立IDVLKALLRDMKDGMDNN I QllFl.IEQl,NFRQllFLl,LENNFRQll_,RQllFLIEQ,RQllFLIEQl,I 

2立些~＇？___ J.~：~ZQs;？＿在一＿J__ ：~~三~LJ_J＿~旦一＝＝＝一一一一一一一一一一一一一一一一＿＿＿＿＿＿＿］＿＿£＿~！＿~旦旦2年~－~J些也旦＇.！~－－－－一一一一一一一一一一一一一一一＿＿＿＿J __ '.:!S.~~－－－－ 
KEQlHLKKESQNLENNFRQILFLl[p.El 

p.E128 I 28KJKQIDVLKALLRDMKDGMDNNHN I FLIKQIDVL,KQIDVl.KAL,LIKQIDVLK,llHIKQIDV,KQIDVLK 

SU~B I c.382G>A I K I WNTH I ALL,RQILFLIKα， FLIK臼DVL馴FRQILFLIK,IKQIDVLKAL I CRC 

SUPT6 p.A957 

H c.2869G>A T 

SUSD p.R343 
1 c.1027仁＞T c 

SUSD p.T513 
5 c.1538C>T I\/] 

p.E138f 
SV2A c.412delG 

SV2ζ c.ll9C>A p.P60Q 

SVIL c.278T>C p.M93T 

SS DEDI LCLKFH PLQEHVVKEELLN[p.A9 I 
57T]TlYCEFINRVNEVGVDVNRAIAHP I TLYCEFINR,LLNTLYCEF,VKEELLNTL,KEELLNTLY,Ll.NTLYC 

YS I EFi,TLVCEFiNRV,NTLVCEFINR.ELLNTLYCEF,VKEELLNTLY I CRC 

SRRINPKISYVISIKGQRLDPMESV[p.R3 

43C]CEETVN L行的RTPEVCLALVPGTN

y I MESVCEETV.CEETVN汀T I UCEC 

YELTSSTLEILTVNTVKQTPNHIPS﹝帆布1 I TPNHIPSMl,SMIMA甘帥，MIMATTQPP,IPSMIMATI_,MI

3MJMIMATIQPPVETIVPEIQDSFPYLL I MA廿叩門，KQTPNHiPSM,QTPNHiPSMl,TPNHIPSMIM,

s I SMIMA行QPP I GBl\/l 

I SMKPSYGSV, KPSYGSVAT, WPNSMKPSY,NEKNWPNSM, 

MADGAPLl\GVRGG岱DGEGPPGGRG﹝ j MKPSYGSVA,MSSGHCIL,SMKPSYGSVA,GGRGRHNDGK, 

p.E138fs]RHNDGKNEKNWPNSMKPS I NWPNSMKPSY,NSMKPSVGSV,KPSYGSVATA,KNEKNWP 
YGSVATl-\ASSGHCILCLVWR' I NSM,MKPSYGSVAT,Tl-\ASSGHCIL,SGHCILCLVW I ST/-\D 

DRAQDEYTQRSYSRFQDEEDDDDYY[p. ' 

P50QJQAGETYNGE/-\NDDEGSSEATEG 
HDED I VVOJ-\GETVNG,DDYYQAGETY I LUl-\D 

EKQTRSKi CTETSGVHGDSPYGSGT[p. ' 

M93·r]TD fHSLESKAEIW\RVKAERRRQ 

LAE I TlDTHSLESK I KIRC 
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KGICWKWPV,PWKGICWK叭，’，CTRGGGKRK,RGGGKRKKK,

CWKWPVTVA,FQGGWWCTR,LQCFQGGWW,CKVSGGCT 

A,WKWPVTVAl-\,VERCPWKGl,KVSGGCT/-\CV,G!CWKWP 

EERGAQVQVLQGKEPPCFLQCFQGG[p I vrv, r ACVERCPWK,CFLQCFQGG~仰，GWWC1 RGGGK,CTR 
p.G186 I .G1862fs]WWCTRGGGKRKKKMCKVS I GGGKRKK,GGKRKKKMCK,CWKWPVTVAA,CFQGGWWC 

－－~~｝－~ ____ J __ ~：笠~§立.~！~巳豆
KPSKY!KNSDKGNRNNSQLEKl TPS[p.K 

p.K474 I 474N]NRKMSEASMIVSGADRYTMRSP I Kf f PSNRKM,NRKMSEASM,TPSNRKMSEA,SQLEK·r fPSN, 

SYCP2. I c.l422A.:>T I N I Vl.FS I SNRKMSEASM I HNSC 

HPASLEFO.AQrf fUVDLG f PQAEI[p.A3 

SYMP I I p.A336 I 36GJGRNMPSSKDTRKRPRDDSDSTLK I !GRNMPSSK,PQAEIGRNM,AEIGRNMPS,TPQAEIGRNM, 
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LSDSSFIANLPNGYMTDLQRPEPQQ[p. 

c.99 10!de I p.A34d I A34del]PTPPPPGPGAASAAAPPTASP I I Bl CA,KIR 
SYN2 I IAGC I el I GPERTPP I LQRPEPQQPT I P,PRAD 

SYND! I I p.0135 I CCETTFIEDRSPTKDSLEYPDGKFI[p. Dl I YLSADDIKl,FIYLSADDI, YPDGKFIYL,F!YLSADDI K,EYPDGKF 
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ESRRLNAQILSQRIEKAKCLCDE!l[p‘ K31 

p.K310 I 03N]NKLNENKTFDDSFKEKEILQIKLNA 

＝笠些g__ 
QAAIAFlHSI LVWI F0..A YLAFQDL[p.R1 

SYNG I I p.R169 I 69Q]QNDAPVPYKRFLDEGGMVLTTLP I LQNDAP「／ PY, FO.DLQNDAPV,LQNDAPVPYK’。LQNDA叭／P

－－－~：~－－一一＿＿_L~：~2豆豆三f!:______ I __________ __]_ __ 
K flSRDNKYVLLASEQ 」VGVCLFVF[p.I6 

81F]FRPQHAPFIRDVAVDTVKTGMGG I FVFFRPQHA,GVCI FVFFR,VGVCLFVFF,FFRPQHAPF,VFFR 

？＿＇.！＇.~｝＿｝ __ __]_ __ 

WRKKHPFDK f AGELNU.DSDLDVDT[p‘ 

p.K832 I K832.ηTVRHTWSPGALQYYGRAEl.0,A 
－－~~－些g_J__ ~：？＿:i:~~豆豆＿＿J __ I＿一一＿＿＿＿＿＿＿］一＝－？

HLLRHP~代／TV,TVFNFADGK,TSQGSDWNK,RFNGEKVGF,R

HPWTVFNF,KVGFRCVHL,GFRCVHI LR,KTSTRSTSA,STRST 

SATS,LLRHP泊斤VF,CVHLLRHPW,HPWTVFNFA,GEKVGFR

CV.VGFRCVHLLR,\il!TVFNFADGI也ATSQGSDWNK,HLLRH

HHSPSRSLSVPNRPRPPQPPQRPPP[p.P I 內VTVF, LRHP NTVFNF, KVGFHCVH LL,GFRCVH LLRH,KrST 

c.3331_333 I p.P111 I 1111fs]SNRFNGEKVGFRCVHLLRHPW I RSTSAT,STHSTSATSQ,RFNG閃閃凹，NFADGKTSTR,PQRP

SYNJ2 I 2.insC I lfs I TVFNFADGKTSTRSTSATSQGSDWNK* I PPSNRF,NRFNGEKVGF,RCVHLLRHPW I STAD 

I RTVILGKKTEVKATREQERNRPETi[p.R5 

p.RS16 I 160.]QTKPEEKMFDSKEKASEERNLRW 

SYNM I c.l547G>A I Q I EEL I Tl叮KPEEK,I叮KPEEKM,RNRP盯IQTK)QTKPEEKMF I UCEC 

I I I SSHLKGQt'\VPASKTGILEESMAHRG[p. I GO.PO.IHVYF,MARHGQPQl,RGQPQ!HVY,QPQIHVYFI司，AQ

SYNP I c.1856_185 I p.G619 I G619fsJQPQIHVYFRGEAQGDPESRLA I GDPESRL,SMARRGQPQl,RGQPQIHVYF,MARRGQPQIH,R 

。 I 7insC I fs I GSGTDSG* I RGQPQIHVY I KIRC 

HLAWSSQ玉L,SLSLHGSAV， ζLl~ELIFTL, LLH TSLCMC,SLCMζ 
LREL,叭ILRSPPAGK,HTSLCMCLR,QW叭IGSSVHL,AVRENH

PSL,LTRLI HTSL,LSl.HGSAVR,SPPAGKNl.M_,SPQWWGSSV 

’RLLHTSLCM, KN LM KSPQW, PQWWGSSVH. WGSSVH Ll\ 

W,AWSSQSL乳，CMC LHELI F .. HE LI FTLKT,S L TRLLHTS L, LLHT 
SLζMCL,SLCMCLHEL!,CLRELIFlLI丸叭／WGSSVHLAW,KSPQ

WWGS凹，AVREN H PS LT,S LSLH GSAVR, H PS LTRLL HT, LA 
[p.Mlfs]WLRSPPAGKNLMKSPQWW I WSSQSLSL,GKNLMKSPO.W,PQWWGSSVHL,VHLAWSSQ 

GSSVHLAWSSQSl.SLHGSAVRENHPSl. I Sl.,SαSLSLHGSA,SAVRENHPSL,RENHPSLTRL,TRI LHTSI C 

－－~~I：~－－－--1－－~~~豆豆主一一J__ ［＇.，虫－王巨一＿］一＝工－~~~！﹜－
T扎~KRN LNPIFN ESFAFDIPTEKLRE ﹝p.l「3

p.T349 49M]MTlllTVMDKDKLSRNDVIGKIYLS I KLREMTlll;IPTEKl.REM;REMTlllTV,EMTlllTVM,MTlllTV 

SYT7 c.1046仁＞T M w I MDK,KLREIV1TlllT,REIV1TlllTVl\/l I CHC 

GARASGQPLQHWADMLAHARRPIAQ[ I QWHPLRPAR,PIAQWHPLR,RPIAQWHPI ,HARRPIAQW,A 
p.R373 p.R373\N ]WHPLRPAREVDRMl.AI QPR I QWHPLRPA,HARRPiAQWH,RPiAQWHPI R,AHARRPIAQ 

SYT8 c.1117C>T 站內， LRLRLPL I W,RRPIAQWHPL I ACC 

FPINGLHSHSEVITARPQSMENSPT[p.I 

p.1440 440M﹞ MNEPKDKSSE ！了RLESVI PRSPA 

SYTL2 c.1320C>G M DEL I QSl\/lENSPTM.PQSl\/lENSPTM I BLCA 
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HIPRYSTMPITVTVSQNLPSGQTVP[p.R 

p.R211 I 211TJTALQILP QTVPTALQI, LPSGQTVPT,T ALQILPQl,GQTVPTALQI, LPSG 

T AB3 I c.632G>C QTVPTI-\ I BLCA 

IGHHRRYHGYQLVDGGRFTLWGPEA[p 

TADA I .E57K]KGGWTSREEQLLLDAIEQFGFG 

2B c.199G>t'\ NWED I F1 LWGPEt'\K, El-\KGGW間，RFlLWGP臥K I CESC 

SKDRPRRIRMEDIKKAFPSHSESSl[p.R8 
p.R843 43W]WKRLKLCADFKRTGMDSNWWV IWKRLKLC1\HSESSIWKR,SESSIWKRL,FPSllSESSIW,WKR 

fAFl c.2527C>T w LKSDF LKLCt'\DF UCEC 

HGl\/lLKDt'\KRNLStAE ! WRHGEN ! SS[p SSMEILINL,SM日 LIN LI, NTSS l\/l EI LI, RH GE NTSSM, GE NTSS 

c.514.以 l p.R172 M日， MEI LIN LIQ,SSMEI LIN LI，叭／RI IGENTSSM,GENTSSMEI 
TAFlt'\ I G>AT l\/l KKM EL L,l'v1EILINLIQA I SKCl'v1 

GIESWPDYEDIYKKTVEVGTFLDLP[p,R 

p.R292 292C]CFPDI fEDCYLHPNILζMKYLMEV 
TAFlB I c.874ζ＞T I c NL GTF LDLPCF, LD LPCFP D!, FLD LPCF PD I, VGTFLDLPCF I BLCA 

p.K851f QVFIYRLFWKSKDRPRRIRMEDIKK[p.K DIKKPFL阱， Rl\/l EDIKKPF, MtDIKKPFL,KP~ LPIQKAA,I RMED 

TAFlL I c.2553delA I s 851fs}PFLP!QKA/-\SGRG* IKK阱，Rl'v1EDIKKPFL I s·rAD 

RQSKLREAEEALRREAGLLEEAVAG[p.S 

TAFS I c.388T>G 

p.5130 I 叫AGAPGEVDSAGAEVTSALLSRVT

I A AS/-\ I LLEEAVAGl-\,EEAVAGAGA,G叫El-\VAGA,LEEl-\VAGAGA I /-\CC 

LDSPGKAIRGPQQPIWKPFPNQDSD[p. 

p.5380 S380L]LVVLSG fDSELH IPHVCEFCQl\V 
TANK c.1139C>T L FPP NQDSDLVVL,FPNQDSDLV,KPFPNQDSDL,FPNODSDLVV I CRC 

TAOK c.2695 269 p.Q899 QRVEEELLALQTGHSERIRSLLERQ[p.Q 

2 7i鬥sG fs 899fs]GP* I RIRSLLERQG I KIHC 

VLTEUNLHLKVGWKRGNPIWRVIS﹝PιL 

TA腳 i I p 叩 I 7叫V叫到QllLQEl\/l叫EPTVG HVISVLKNA,IWRVISVLK,NPIWRVISV..VLKNASIQllL,PIWR 

1 c.2344C>G V SQIQ VISVLK,NP!WHVISVL I LUSC 

RGSELPVLERICQELTAMRPFHRL[p.El 

p.E199 I 99KJ KASRDQLHQLFKDNPF社I ILIEEKV AARPFRRLK .. RLKASRDQL,RPFRRLKAS .. AM\RPFRRLK .. AAR 

T ARS2 I c.S95G>/-\ PF RRLKI\, RPF RHLKASR, RLKl\S RDO.LR, RHLKASRDQL I LUAD 

KGPHVRHTGKIKTIKIFKNSSTYWE[p.G 

TAHSL I I p.G356 I 355D]DNPEl'v1ETLQRIYGISFPDNKl\/ll'v1 
2 c.1097G>A D RDW’E TYWEDNPEM,STYWEDNPEM,WEDNPEl'v1ETL I GBl\/l 

PNQNMTSEERQRLVTIVDKLQQSTA[p. KLQQS ! ACV,LQQSTACVV, STACVVVVF,QSTACVV’VV,QQ 

I p.R270 I R270CjCVVVVFSPDLTLYHFFNE STACVVV,KLO.QSTACVV,QQSTACVVVV,STAζVVVVFS,LQ 

2 c.808ζ＞T C NFTG QSTACVV～’，OSTAζVVVVF I me 
SRQCQEGQVRHVKGFHSCCYDCVDC[p 

1的rn I I p.Es2s I 叫做GSYRQNPDDI
3 c.1573G>A K WSPER I CVDζKAGSY,CVDCKAGSYH I 日LCA

QI FS FVAEL, FVAELSVP L, FSFVAE LSV, E岱VPLL汗，AELSVPLLI p.F183 I KFFSQNl-\TIQI汪叫QIFSFVAE[ !,IQ!FSFVAEL,FVMLSVPLL,IFSFVAELSV,SFVMLSVPL,LSV 

1 c.S49C>A L 83L]LSVPLLIFl.FAVLLl.IFSLGRHfHQl'v1 Pl l.IFLF,ELSVPLI IFL,FSFVAElSVP,AELSVPI l.IF I me 
IQLLTMEHLPRNSTVTDKLENFHQY[p. QYHFQAHTV,HFQAllTVAL,LENFHQYllF,FHQYHFQAH只

I p.Q177 I 01771-ij OYHFQAHT,YI IFQAHTVl-\,llOYHFQAHTV,KLENFHQYHF, 
16 c.531G>[ H MAS YHFQAHTVAL I l.UAD 

RSU\ILFIV,FTALI司SLA!, I LF IVFTS Y,S LAI LF IVF,ALRSLAI LF, T 

QIQHHSTGHCNPSMKARF11-\LRSLA[p. ALRS LAI L,1-\LRS LAI LF I, FT ALI司SLA此，SLA!LFIVFT, RFTALRSL 

16 c.691G>A V231月 ILFIVFTSYFLTI LI fl IGTLFDKRC Al,TAl.HSl.AILF,HSl.All FIVF,11 FIVFTSYF,AILFIVFTSY i 「v1M

FLLVl'v1 CH LL, LVMCH LLSV, H LLSVI I DH 1,S FLLVM Cf扎， Q,lVT
SFLLV,TVTSFLLVM,Vl'v1CHLLSVH,LSVHDHISL,LLVMCHLL 

TAS2H I c.7叫8i I p.L236f I HGK叫叫叫的VfSFLL[ SV,LlSVHDHISI ,SFLlVMCHLL,0.TVTSFU VM,I V「v1CHUS

30 nsT s 2.36fs1VMCHLLSVHDHISL* VH;LQTVTSFI LV,TSFLLVMCHI I KICH 

MAACPSGHAAIUSGNAKLRRAVMT[p. AVMTTLI WA,TI LWAO.SSl,RAVl'v1TfLlW’的 RRAVl'v1Tf,L

~！的＇~：：： i :::::: i ：~至~；唱T 1311T]TLLWAQ~必LKVRA! H的 ADSRTL
RRAVl'v1TTL,HRAVMTTU,Kl RRAV「vfflL,TLLWAQSSI K,RR 
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]TKFISMQNDFYW’ PWQIAVYLCISVHP LllDATK刊， LSUIDATKF,llDATKFISl'v1,TKFISMQI可 DF I GBM 

PDVγl'KNKQQIVIFTFWTFANYLNM[p. YLN MCITTC, FANYLN l'v1口， LNMCITTCL,CiTTζLNVF,YLNM

TAS2R p.W98 W98C]CI f fCLNVFYFlKIASSSHPlFLW CITTCL,NMCITfCI NV,TFANYLNMCl,CITTCLNVFY,MCITT 

8 c.294G>C c LK Cl NVF TGCT 
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FLISLl!SVPKMDDMWYHLFKVSHE(p.El 

TAS2R I I p.E163 1 日Q﹞QMITWKFKVSKIP帥的LNLG HEQNITWKF,FKVSHEQ悶，VSllEQN!TW,VSHEQNITWK,K

9 c.487G>C Q VM VSHEQNITW,SHEQNITWKF I BLCA 

TLSFLKSNADLCYGALAAIPGLRPV[p.R3 GLRPVIJPSG,PVHPSGAMY,RPVHPSGAM,llPSGAMYLM, 

p.R367 I 6711﹞州州州IEM叫FEND GLRPVIJPSGA,RPVHPSGAMY,HPSGAMYLMV,MIPGLRP 

TAf I c.1100G>A I 11 VEF VH,LRPVHPSG/-\M I GBM 

EVRRLSRQSTRKEPVTKQVRLCVSP[p.S 

Dl c.212C>T 

叫GLRCEPEPG閃WDPLIYSSIFE I RL叫叫VRLCVSPF

c RLCVSPFG,VHLCVSPFGL I BLCA 

DGGLRSSG FFSSFEESDI EN H USG[p.H2 

Dl c.8301\>G 
I ~.H277 I ~ 7帆l叫川的MLFTIGQSEVY

H USG RNIV,DI EN HLISGR I KIRC 

PDVGYVQGMSFIAAVLILNLEEADA[p.F NLEEADAYl,A YIAFAN LL,EADAYIAFA .. DAYIAFAN L, EEADA 

TBC1 I I p.F608 I 的SY﹞Y叫 YIAF, LNLEEADAY, LEEt'\DAYll-\, YIAFANLLNK,I LNLEEADAY” 
D12 c.1823T>A Y MLK DAYIAFl-\NLL, LEEt'\DAYl/-\F,EEADAYl/-\FA,ADA Yll-\FAN L I KIRC 

QI RNQRAYH, NQRAYH LEK, RQIRNQRAY,I RNQRAYH L.RQI 

TBCl I I p.R920 I ILDARK叫GDLNPFPLRQIRN[p.R RNQRAY刊，QIRNQRAYI 此，RNQRl-\YI ILEK,LRQIRNQRAY,N BLC!\KIR 

。2日 c.2759G>A 0. 00.]0.RAYHLEKVRLEUHEAIREDFLRE QRAYHLEKV P,PRAD 

DWAITFEQFu\SLLTEPALVKYFDK[p.P 

rBCl I I p.P123 I 1233T]TVCMMARITSAKNIRMMGKPL ALVKYFDKT’的！VCMMARl,KYFDKTVCM, YFDKTVCM M,AL 

。9 c.3697C>A 3T TSASD VKYFDKTV,KYFDKTVO叫M,VKYFDKTVCM I PRAD 

DEKRGACSVG fNVRDAACYVCWAFA[ 

p.R476 I p.R476CJC!WEPO.ELKPFv·r山川 i YVCWA間，則PQELK,VCW州州VCWAFACAY,F
TBCD I c.1426C>T I C AVFD ACAYEPO.EL I LUSC 

QMGRRMEHl,KTQQMGRRM,MGRRMEHIL,ASQQGSAK 

Rl c.377delA 
I p叫︱叫QQO，叫A叫叫心K[ I M馴EKTQQM,QQMGRRI\川

fs 口.N126fs]MEKTQQMGRRMEHIL* SAKMEK,AASQO.GSAKM,TQQMGRRMEH I S1AD 

RYKFHNSRW’ MVAGKADPEMPKRMYI[ 

p.Hl87 p.H187Y﹞YPDSPATGEQ＼仇iMSKVVTFH YIYPDSPAT,EMPKRMYIY,MYIYPDSPA,RMYIYPDSP,RMYI 

TBX3 I c.559C>T KLKLTNN YPDSPA,PEMPKRMYIY 1 日RCA
p.S370f LD LPCKRSYLEAPSSVG ED HYFRSP [ p.53 

TBX4 I c.1109de!C i 旱 70fs l LPTTSKC* I RSPLPl TSK,GEDHYFRSPL I S1AD 

D LLSAFEAMTSQAN PEALSAPALQE[p. 

I p.叫 I E308心FPGRRVNAKMPVYSGSRI LS/WALQEK,KAAFPGRRV,LQEKAAFPG,ALSAPALQEK,AP 

C c.922G>A K ACQLO. ALQEKAAF I SKCM 

GMYKETVYSAFNLLMHYPPPSGAGQ[p 

TCF7 I c.419A>C 
p心 I .H140P]PPQPQP叫做NO.PP叫Q

I p LSLYEH I QPPQPQPPI ,GQPPQPQPPL 

MQKEEKNSK,NSKKPPQSK,QSKRTNGMK,RTNGMKMNM 
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GWESRKRKLSGDQPAARTPRSKKKK[p‘ 

TCOFl : ~·：~l~：~－~108 : ~~~！ 36 : ~~~~＼6Kd：~﹞K LGAGEGGEASVSPEKTSTTS : RSKKKKLGA,TPRSKKKKL,RSKKKKLGAG : PRAD 

APAPGKVGDVTPO.VKGGALPPAKRA﹝口

p.K264 .K264R]RKPEEESESSEEGSESEEEAPAG 

TCOFl c.791A>G R TRS ALPPAKRARK LUAD 

PEHO.QKVLNH LSPDLPLAVTANLI D[p.S 
127月IENYWLRCCMHRWPVCHVAHH

TCTE1 I c.38日G>T I P叩71 I GGSWK I NLIDiENYWL,IENYWLRCCM,H\NLIDIENY I LUAD 

HAVLKEELA‘NAEYSPEEM PQLTKH L[p.S 
74l] l ENIKDKLKEMGFDRYKMVVQVVI 

1口2 c.221ζ＞T GE I MPQ盯KHLL.Q盯KHLLENl,LTKHLLENIK I CESC 

RVPYNRRHYRDNFKGEENELLLKSE[p. 

p.Q197 I Q1971 IJ HEKT心目WLERTPGLEPH LLLKS EH EK .. LKSE 1-1 E KTL, NE LLLKSEH, 11 EKTLLEL V, LKSEH EK 
TD02 I ι591G>C I H GFNF TLL,SEH EKTLLEL I LUAD 

CLAEYHLGDYGHAWNRCWVLDRVDT[ 

TDRD p.W27 p.W276C]CAVVMFIDFGQLATIPVQSL DTCAVVMFi,RVDTCAVVM ..ζAVVMFiDF, VLDRVDTCAV,R 
10 c.828G>T 6C RSLDSD VDTCAVVMF KIRC 
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SLDSDDFWTIPPLTQPFMLEKDILS[p.S3 MLEKDILSL,SLYE\i VH Rl;L YEVVH RIL, LEKDI I SLY, DI I. SLYEV 

p.5322 22L]LYEVVHRILKGKITGALNSAVTAPA V,KDI LSL YEV, M LEKDI LSL Y. FM LEKDI LSL,SL YEVVH RIL,ILSL 
10 c.965ζ＞T L 可 YEVVI IR,KDILSLYEVV I me 

c.894 895i p.P298f DVRQIYDKFPEKKGGLRELYDRGPP[p.P 
TEAD2 I rise 298fsjPCLLPGQVLGGPELGPKW命 GQVLGGPEL, VLGGPELGPK,REL YDRGPPP I STAD 

KAFVLLAIFAE戶1SAKSCAPNKADVl[p.L2 VllVFCYPK,APNKADVll,NKADVllVF .. IVFCYPKTl .. KADVllVF 

＝工E立~－--L－－~：豆豆－~－三色＿＿＿＿＿＿＿J_E：旦旦l___ J __ ~！）立E立~!SI！.立~~~~~~y_c_;_~－~－Y'.旦旦旦一一 _SY!! 
LLVLT AELWAPN MCH LQLMETFLI L[p. LMETFI 111,ILIMGSWLM,IMGSWLMQA,METFLIUM,FLILI 

I 尸p州州川仰M叫圳1仇叫1臼5 I Ml犯悶捌5侃蚓6印i川叫圳1圳M叫削帥G缸m例叭GFILY刊吼附II扎肘L凹LYR冊肌Y沛R附川前Y MGSW,QLMETFLIU,FLILIMGSWL,UMGSWU\r1C',_A,TFULI 

Ml c.498G>A 61 WQDDD MGSW,ETFLIUMGS,LMETFLILIM,LILIMGSWLl\/l I CESC 

LLERSll\/lAKEGPLKVAQTRLECRTR[p.R 
p.R40 ] 401.H]HPNl\/lELCRDIPQLKlVMEVFTID RTRHPNI\司EL,RTRHPNMELC;LECRTRHPNM,HPNK司EICR

TEKTS c.1202G>A H DTL DI CRC 

AAVREIMENRYGQKGNAIRIEIVVY[p.T 

TET1 
p.T叩 j 叩叩

I c.44日＞G I 25 DEEK I VVYSGKEGK,RIEIVVYSGK.IVVYSGKEGK I TGCT 

ASSLQI LQEETKVCLM I LPLFVEAF[p. E16 

p.E165 I 叫QRK啞巴VEQILISRELLVDQMLW
TEX15 I c.4954G>C I 20 MN I FQRKQECSV I CESC 

ALFSVPCCL,AI RCPSGPA,RMRPRI FPH,RLFPHPPMR;SAA 

PCTALR,LFPHPPMRL .. LIRPllPSPG,PPGGPGRPL,CPVPTAG 

CL,SPALFSVPC,RPI IPSPGTF,FPPRKGGPV,GPVRMHPRL,R 
SLKPEO,LDIEEEGRPGAA 1 FHVGGG[p. PHLF Pl I PP, LRCPSGPAL,SQHPPGG PG,GCLRSPALF, LRSP/-\ 

G482fs] fCPECSPSAAPCTALHCPSGPA LFSV,QQI QHGRGV,I QHGRGVI 1,MHLPCPGIL,HPSPGTFP 

LSQRPPGGPGRPLPPGAGGHSDGGGG P,CLRSPALFSV .. RLFPHPPMRL,AI. RCPSGPAL,SQRPPGGPG 
GGGGRTVGGCPVPTAGCI RSPALFSVP R,KGGPVRMRPR .. RMRPRLFPHP,RPRI FPHPPM,HPSPGTF 

CCLQGQQPPQQLQI IGRGVLIRPHPSP PPR . .SPSAAPCTAL,RPPGGPGRPL .. PPRKGGPVRM,GPVRM 

GTFPPRKGGPVRMRPRLFPHPPMRLPC RPRLF,FPHPPMRLPC,1-\GCLRSPALF,LQGQQPPQQL,GQQ 
TFE3 I 5i鬥sG fs PGILGEEEM* PPQQLQH,QQLQHGRGVL,IHPHPSPGTF,CPGILGEEEM I Sll-\D 

p.A382 YQPRPGFTSLPGSTMTPPPSGPNPY廿一

TFG I c.114SC> T I V A382V]VRMRPPFGQGYTQPGPGYR* I PYVRNRPPF”YVRMRPPFG,NPYVRNRPPF I CLL 

RTCDAFTYTGCGGNDNNFVSREDCK[p. 

TFPl2 I c.616ζ＞T 
p咖 I 枷圳仁叫A肌叫K趴帆A扎仙LI肌KM帥叫內K叫RIR I C叫A叩凶山肌叭Kκω〈ι，

I c KIR AKALKKK,KCACAKALKK I GBM 

LCFASRIRK,CFASRIRKl,MPKLCFASR,KLCFASRIR,KKKMPK 
LCF,KKl\/lPKLCFA,KLCFASRIRK,KKKMPKLCFA,KMPKLCFA 

p.R222 N FVS REDCKHACAKALKKKKKM叫 I SR,CFASRIR川叫ASRl,KK川KLCF.KKMPKLCFA
TFPl2 I c.664C>T I c R222C]CFASRIRKIRKKQF' S I 日LC!\

p.S252 EALDSSWVSHGPDKLLPYPTLASPA[p.S 
fFPT I c.755ζ＞G I c 2S2C]CD' YPTLASPAC I BHCA 

FGEVWRGKWRGEEVAVKIFSSREER［戶一 RLWFRE.l\EI, LWFREAE門，SSREERLWF,EERLWFREA，的SR

I p.5241 I 泣的腳FREAEIYQTVMLRI IE叫i EEHLW,SSREERLWFR,IFSSREERLW,KIFSSREERL,RLWFRE 
1 c.722C>T L AAD AE!Y,FSSREERLWF,REERLWFREA I CRC 

RVMCTWLTM, VMCTWLTMA, WLTl\/lAPSCL .. LTMAPSCLR 
,TMAPSCLRR,SVYTQTRRR,SLTSTSIRK,HLGDASAPf司，TS仁rs

TS爪，TSIRKGPGK,RVKVCSGAA,SARVMCTWL,GTRMRAG

凹，RMRAGSVYT,QTHRRLGDA,ASAPRRWAV,SIRKGPGKR

,QVI DATPRR,TTSPGCGTR;WTSI TSTSl,APSCLRRST,AVTP 

AWTSL,TPRRRVKVC,AQPQSPPSA,TRMRAGSVY .. RRWAV 
TPAW,TPAWTSLTS,RVMCTWLTl\/lA .. LTMAPSCLRR,TSLTS 

TSIRK,STSIRKGPGK,T仇ILTMAPSCL, RVKVCSG/-\AQ,SARV 

如1ι：rw汀，GTRMRAGSVY,RMRAGSVYTQ,RAGSVYTQTR,S

WNES叭／FARQDLGPSYNGWQVI DATP VYTQTRRRL,QVLDATPRHR, WLTMAPSCLH, WTSlTSTSI R, 

[p.T358fs]RRRVKVCSGAAQPQSPPSA TSIRKGPGKR,DASAPRRWAV,WAVTPM句TSL,RLGDASAP

RVMCTWL TM.l\PSCLRRSTPTTSPGCGT RR,QPQSPPSARV,,l\P RRW A VTPA .. TPAWTSL TST .. RRVKVC 

p.T358f RMRAGSVYTQTRHRLGDAS/-\PRRW’AV SGAA,PQSPPSARVM,ARVMC﹝一 NLTM,AWTSLTSTSl,PPSA

TGM6 c.1073d 巴！ C TPAW1 SLTSTSI RKGPGKRGRC1 /-\RR* RVMCTW’ ST/-\D 

THAD p.5194 RLLAFLEG KEGEDTLVLSVWDSY AE[p.S SVWDS YAEL, E LRQL TLP R, Y AELRQLTL,SVWDSY AELR,SY A 

A c.5822C>T ll 1941L}LRQULPHTEt'\AC* ELRQL孔，LSVWDSYAEL I uζEC 
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EElNTNKESVIAIFVPAEMSKPSVN[p.52 
THAP p.5287 87YJYFiSAQKETIEMEDTDIEDSL YKDV VNYFISAQK,NSKPSVNYF,SVNYFISAQK,NSKPSVNYFl,KPS 
5 c.860ζ＞A y D VNYF!SA,1-\ENSKPSVNY I me 

THEM M LRSCAA RLRTLGALC[p. L17Rj RPPVG 
4 c.SOT>G p.L17R RRLPGSEPRPELRSFSSEEVI ALCRPPVGR,TLGALCRPPV,RLRTLGALCR,RPPVGRRLPG I ACC 

YKAVQEKSSSPPPRKTSESRDKLGA[p.K 

Tl IRA I I p.K551 I 叫RGDFPT削FSITREAQVNVRM
P3 c.1652A>G R DSF j ESRDKLGAR,GARGDFPTGK I KIRC 

VCDW肘。LFQWEVSDWHHCVLVPYA

[p.R90CjCGEVKPRTAECVTAQHGLQH 
78 c.268C>T RMVRCI I LVPYACGEV,VLVPYACGEV I GBM 

VCDWHSDLFQWEVSDWHHCVIVPYA 
[p.R9日HJ HGEVKPRTAECVTAQHGLQH 

7日 c.269G>I-\ Rl'v1VRCI I LVPYAI IGEV,Yl-\HGEVKPR,VLVPYAHGEV I me 

VTAQHGLQHRMVRCIQKLNRTVVAM[ 
THSD p.E126 p.E126K]KICEHFALQPPTEQACLIPCPR LNRTVVANK,VAMKICEHF .. NKICEflFAL,KLNRTVVANK,VV 
78 c.3'76G>A K DCVV ANKICEHF SKCl'v1 

QLSTCQRANSLGDL YAQKNSGVTAN[p. 
c.7必如 TANMGPGSK,KNSGVTANM,AMMGPGSKF,VTANMGPGS 

TIAl'v11 I GG>AT l'v1 ANHKMP K,l'v1GPGSKFAGY,QKNSGVTAN F洞，TANMGPGSKF I TGCT 

GPSAFANVPPRLQHDTSPLLLGRGQ[p. 
。43日EAH LQLQLPRLSRRH LSLEPYLEK LLLGRGQU\RGQEAI ILQL,QEl-\HLQLQL,LLGRGQEl-\l IL,E 

TIFAB I c.129C>A I p.D43E GS AHLQLQLPR,GQEAI ILQLQL I LUl-\D 

CLFSKCIAM, LFS KCIAM K, LAFFPSC LF, FPSCLFS KC,MFPSC 
p.S312 I VESFP/-\11 PEVKN附峭的CL[ LFS K,CLFSKCI AM K, E lAFFPSC凹，SCLFSKCl/-\M, FPSCLFSKC 

flGD4 I c.935ζ＞T I F 12FJFSKCIAMKQGVIKSLKIKYRHCLIKK I LUAD 

VRLNLQRAST下fl-I RT ATTITRRTIT[p.T 
Tll'v1D c.455 _457d p.T1S2 152de!]SPTTTHQMT1 TPl-\ALPl ivv·r r 

4 e!CAA de! PDITlG I RTrTSPTTlR, TTRRTrTSPT I PRAD 

TIMM GFLSGLLDNVKQtLAKNKEMKtSIK[p.K 
44 c.249delA p.K83fs 83fs]NSV1 RPEG* I ES!KNSVT且，KESIKNSV f,EMKESIKNSV,KEMKESIKNS I Sll-\D 

c.596 597; p.i\199 YQSKHYACIRQKGGYCSWYRGWAPP[ 
TIMP3 I rise fs p.A199fs]G* I SWYRGWAPPG I STAD 

MQVREDFFHYKTGIYRH\i吋STMKES[p.

p.E403 I 日03KJKKYRKL叮HAVK盯GWGTLRG \ TSTNKESK,STNKESKKY,KKYRKLQTll,VTSTNKESKK,STN 
TINAG I c.1207G>A I K AQGQK KESKKYR,11\i TSTMKESK,KKYRKLQTHA I MM 

CAGLDYDYTFDGNEEDKTETIDYKD[p.P 
53Q]QCKMVF叭iGDIALDDEDLNIFQID

l LU I c.158C>A I p.P53Q l Rf I KDQCK/-\AVF”YKDQC闊的F I LUl-\D 

VKGKVPLQFSGQNEKNRVPRAATSR[p. 
p.T153 I T153MjMERIWPGGVI川GGNFTGS RM TSRM ER, VPRM TSRM, MERIWPGGV, RMERIWPGGV 

fLLl I c.458ζ＞T I l'v1 QRAMF ,RVPRAATSRM,RAl-\TSRME側，MERIWPGGVI I me 

LGRFCGSKKPDPTW\SGSSMFLRFY[p.S 
p.5872 I 872山川KGFQAVHSTECGGRLK FLRFYLDAS,SSMFLRFYL,FYLDASVQR,LRFYLDASV,SMFLR 

TLL2 I c.261SC>T I L MV FYLDA, FLRFYLDl-\SV, RFYLDAS VQR I CRC 

REQGVDENETLLLRRKFFYSDQNVD[p. 

fLN2 I c.623ζ＞T 
p.S208 I S208L]LRDPVQU 

I L HPVS I FFYSDQNVDL I UCEC 

YLFYVLSTL, YV岱TLYSL.VLSTLYSLT,FYLFYVLST,LFYVLSTL Y 

p.0327 I RVIDPGKVETLT!RRLHIPRFY川叩 ,I PRFYLFYV,H IPRFYLFYV, YLFYVLSTL Y, FYLFYVLSTL,FYVLS 
TLR2 I c.980A>r I V 7V]VLSl LYSLTERVKR!TVENSKVFLVP TL YSL,RFYLFYVLST, !PRFYLFYVL I CLL 

LEVLKMAGNSFQENFLPDIFTELRM[p.L 

fLR4 
p.L498 I 的8圳圳的叫

I c.1492T>G I V LO. NVTF,EI RNVTFI Dl I STAD 

VLSLWAI 凹，VFVLSLWAl,WAIP\iTYVF,SLWAIPVTY,GVFV
心1-\ATG叫

Fl c.44C>G YVFNHI AAQHDSWTIVGVAA VTYVF,I SLWAIPVTY I 日！ CA
RLDSVESVLPYEYTAFDFCQASEGK[p.R 

F2 c.272.G>A 
I j 叫lPSENLGQVL叫EPSPY…

p.R91H K I HPSENLGO.V,HPSENLGO.VL,SEGKHPSENL I CRC 
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DYGSSETPKMTRGVLSRTSSIQPSF[p.R 
p.R276 276CJCHRSDDPVGSLWGENDYPEGIE 

TMC5 c.826ζ＞T c MASM SIQPSFCHI司，SSIQPSFCI IR,HTSSIQPSFC I SKCM 

EQTSRDGNVAEYLKLVNNADKQQAG[ 
p.R110 p.RllOH]H IKQVFEKKNQKSAHSIAQLQ QQ1\GHIKQV,HIKQVFEKK,QAGHIKQVF,AGHIKQVFEK,Q 

3 c.329G>A i一l KKLEQ、 QAGH!KQVF,KQQAGHIKQV I CRC 

MSTSSSSSWDNLLESLS[p.S15fsJQI IS 

SLSQHSMEL,HSMELDTSK,MELDTSKFF .. LESLSQHSl'v1,SQH 
SMELDT,SMELDTSKF,ELDTSKFFGR,ESLSQHSMEL,HSME 

LDTSKF,LLESLSQHSM,SQHSMELDTS,Sl'v1ELDTSKFF,l'v1EL fMCO I c.43 恥！
2 TC p.S1.5fs MELDTSKFFGRD* 。TSKFFG I BLCA 

AE LLLLRGG i HEGS LDLGHAP LGPY [ p.Al 
Tl'v1E p.A110 10P]PRGPHYDAGFTLLVPMFSLDGTEL HAPLGPYPR, VPRGPI IYDA,GPYPRGPHY,LGPYPRGPI IY, YP 
l'v1102 c.328G>C p QL RGPHYDAG I KIRC 

fME c.879 881d p.P299 FPPPl-\l五LELQPPPPQRNSVPPPPP[p.P

M121 eiGCC dei 299dei]LHGPPGRPHMSSPTRDPLD 尸 NSVPPPPPL,RNSVPPPPPL I PHAD 

AHSPLEQHPQPPLPPPVPQPQEPQP[p. 
Tl'v1E p.E131 E1319QjQRLSPAPL/-\HPSHPER/-\SSAR 
l'v1131 c.395SG>C 9Q HSSED PQRLSPAPI ,QPQEPQPQHL,EPO.PO.HLSPA,QPQRI SPAPL I CESC 

TME 
M132 p.R481 
A c.1441C>T c 

Tl'v1E 
l'v1132 p.RS78 

tACDAV~VAGKESRGARGVRVDFWW[ 

p. R481C] CHLIV\SLRLTVWAPLLPLRI EL 
TD ff 

GDSEEEEDDERRGRGCl'LQYQHAMV[ 
p.H57惡心l]WVLTQFVAEAAGPGGHLA

RVDFWWCHLI~， FWWCHLIV\S L,GVRVDFWWCH, WWCHL 
RASLR,WCHLRASLR 

YQHAl'v1VWVL,l'v1V叭IV仁fQFV,AMVWVLTQF,LO.YO.HAMV

W,QYQHAM\ WV, LQYQHAMVV\i V, YQHAMVWV口，AM
VWVLTQFV, M\ WVLTO.FVA, WVLTQFVAEA,QYQHAMV 

D c.1732仁＞T 、N HILGSDWQ WVL,HAMVWVLTQF,TLQYQHAM\i\111 I CRC 

AM GSGQA TV ,STT PCTQGV, LSSWFSPPR,S MS PG PPCR, GS 
GASSFIR,SWFSPPRWL,TSRRGPPWS,GVREGTASG,KTRGE 
AMGS,RGSGASSFl,SGKTRGEAM,SSWFSPPRW,WI PGGG 
SPW,WTSRRGPPW,SGQATVTSM,CRGSGASSF,GEAMGS 

SCRLQGDLGLCVAELELLSSWFSPP[p.P I GQA, WLPGGGSPWT,LLSSWFSPPR,GVREGTAS帥，TSMS
206fs}RWLPGGGSPWTSRRGPPWSST I PGPPζR,RWLPGGGSPW,KTRGEAMGSG,RGSG/-\SSFIR,ST 

TME I I I TPCTQGVREGTASGKfRGEAMGSGQA I TPCTQGVR,SSHPCTQGV,EAMGSGQATV,SPWTSRRGPP, 
M132 I I p.P206f I TVTSMSPGPPCRGSGASSFIRHTGNPP I LSSWFSPPRW,SSWFSPPRWL,ASGKTRGE/-\M,GEAMGSG 

~－－－－－－－－－J- §＿~＿豆.9.~l~一＿＿＿J＿~ ___________ J __ : ＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿一一一一一一＿＿＿＿＿J ＿＿旦旦旦旦旦旦T旦旦旦一一一一一一一一一＿＿＿＿＿＿＿＿J＿~I！：：~ 
FIGEFMKASVDVADLIGLNLVMSRN[p. 

fME I I I A92、﹞ VGKGEYKIMVAALGWATAELIM I LVMSRNVGK,SRNVGKGEY,GLNlVMSRNV,MSRNVGKGE 

__ ！~＇.｝＿~z ___ 1 __ ~3_z~s:.三工＿＿＿＿＿＿ IJ？..：~－~立＿］一＝－？
SFV fFLQPVRETQll~叫RIFLNPSNF﹝ p.R8

TME I I I lC]CN FTRTCQDITGEFKMCSSCL VC巳

＝＝也2立E一.L
fME I I I VYl~ TEVYYNFMKPTQEMNISLVWC[p. I !SLVWCPLV,SL\ WCPLVL,VWCPLVLSF,NISL\i WCPL,CPL v 
M161 I I p.L142. I Ll42PjPLVl.SFAIK忱的行HYFKVEDG I l.SFA!,NISLWJCPl.V,!Sl.VWCPI VL,I Ii WCPLVLSF,MMISI V 

－－－立一＿＿＿＿＿＿.L~：笠三I：~~－一＿＿J __ ~－－－－－－－－－－－－－L~~一一一一一一一一一一一＿＿＿＿＿＿J ＿＿也~！：－~－－－
TME I I I KDYIMNPPLGKESIPLMTEATFDTL[p.R I TLQLWLllL,LQLWL!!LL,EATFDTLQI寸的FDTLO.Lw;n.O.LW

Ml.61 I I p.R3!.S I 315QJQl.WUll l.CALRLAMMRSHLQAY I LllLI ,QLWI Ill LCA,ATFDTI Ql.WL,TFDTLQLWU,TEATFDTL 

－－~－－－－一＿＿＿__]_ __ ~：~＇.！！~＿§三~！：＼___ ___[ ＿＿立一＿＿＿＿＿＿＿J土~－~－－－－一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿j__g~L~－~］：~Q工L旦叫一－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L－~s::－~－~
fME I I p.G331 I LDNNAVNLFSSVLIALLLP f AAWGF[p.G I GFGPGGElY,WGFGPGGEL,GELYFISTG,GFGPGGELYF,W 

－－－旦旦一..L~：？..？..~豆豆I____ J __ ！~－－一一＿＿＿＿＿＿j___＇？＿？＿｝＿！~l§＿~豆豆~~，~~l笠~－~－－－－－－－－一一一一一－－－上旦~9－~豆豆~~＇~－－－－一一一一一一一一一一一一一一一一一一一一一－－－－－－L~~E主
TME I I p.Dl.40 I lFL!GAFLlllGSLLLSGYISKGGA[p.0140 I iSKGGAGRA,AGRAVPVL!,YISKGG/-\GR,SKGGAGR/-\V,YISK 
M230 I c.419A>G I G I G]GR/-\VPVLliGILVFLPGFYHLRIAYY I GGAGRA,AGRAVPVLll I KIRC 

I I I EMELEKVRMEFELTRLKYLHEKNQR[p. 
fME I I p.Q12.8 I Q128E]ERQHEVVMEQLQRERQHEVV 
M247 c.382C>G E I MEQLQQ I NQRERQHEV尺LHEKNQRER,NQRERQH凹V I AC c 
TME p凹6f I vv叫
M41A c.467delT 156fs]SYCF* I NSLFFSYCF,NRNSLFFSY,RNSLFFSYCF,ENRNSLFFSY I STAD 

fME p.F230f I RITf>}: LF>NWFINITSPVIWPLKVF[p.F23 I WPLKVFLL,LKVFLLV吭VPLKVFLLV,NVPLKVFLLV,VPLKV I 
M41B c.690del [ Ofs]Lt.VLF* I Fl.lVL I ST/-\D 

I TLALLLSGA,ALL凶GM\I,LLLSGAAI I, LLSGAAI I L,,l\LLLSGAAI 
TME 的LDIWHCESTLSSDW0.11-\'f Ll'ILLL[p.G I 1,LLLSG/-\AI 此，LLSGAAI I U,TLALLLSGt'\1-\,SGAAI I UAF, LAL LL 
M47 c.2'.19G>A p.G875 I 875]SGAAllLIAFl VGL!S!CVGSRRRFY I SGAAI I KIRC 
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MELRFNTLAKCPHCKKISSVGSAlP[p.R 

TllilE p.R189 

l\il55A c.566G>I-\ Q 

叫酬C!WITIGMICIFIGVGLTVG I s心LPQR,LPQRR叫SSVGSALPQR,ALPQRRCCAY. L 

TP PQRRCCA v1 I me 
TME LIVKl\ilAGRCKSGFDPRHGSHNIKKK[p. 

M60 c.231delA p.K77fs K77fsjPGTSLQCYLN* I IKKKPGTSL,NIKKKPGTSL,KKPGTSLQCY I KIRP 

DSLDGYHSFECGSIDPLTGSHYTCR[p.R 

TllilE 的Q﹞叫凹陷叫

llil71 NI QSPRLLTNG I BRC/>, 

CNCCSQEI ETSFTYVDKNINLEQRN[p R 

TME p.R125 125QjQSSPSAKGHNHPGELGWENPN 

M74 c.3l4G>A Q EWSQE RNQSSPSAK,EQHNQSSPSA I CRC 

TllilE c.481 482i p.P16! f ERQPQEDLIVRCEAGEGECRTFMPP[pι RTFMPPPGH,MPPPGHPPR,RTFMPPPGHP,FMPPPGHPP 

llil79 nsC P161fs] PGHPPRPH* R,GECRTFMPPP I STAD 

TMPR I I p.52.88 I IHEKYRSAAREYDIAVVQVSSR\JTF[p.52 

·－－笠~－~主J__ ＇.：~~~~s;：：：工－－－--1－－~－－－－－－－－－－－---1一豆豆且~－~Q－~~旦＇.~~~~0~守主笠史也立：｛！＿＇.＇.］：§＿一j一旦旦＿？：＇..＇.Y.'.I~~，f..~＿~Q＿＇.~史~1_Y.'.旦旦~~.Y..IX＿~，笠旦旦E..~~QL_______ _J __ ~~－~－－－－－－ 
FTTYKNPARWTASFGVrlKPSKM I假如

TllilPR I I p.G259 I G259CJCLRRilVHEKYKHPSHDYDISLAE I KMKRCLRRl,PSKMKRCLR,KPSKMKRCL,MKRCLRRll,CLRRI 

團主g~＿J__ ~：.7-.豆豆三了一＿＿＿J_s; ___________ J一~＇－＇－－－－－－－－一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿_J一＿！：｛！.主！＇.；，且也！＇：~－~－~！.：~~＇.！，~！＇：旦旦旦旦旦旦旦~~~上~~！！：：！＿＿＿＿一＿＿＿＿＿＿＿＿＿＿＿］一坐在P
C附KNKDPTQWIATFGATITPPAVK[p.

TMPR I I p.R274 I R274Q]QNVRK!!LHENYHRETNENDIAL I KQNVRKiiL,TPPAVKQNV,KQNVRK!!LH,ITPPAVKQNV,VK 

岱11F I c.821G>A I Q I VQL I QNVRKllL I LUSC 

TllilPR I I I MGENDPPAVEAPFSF[p.R16QjQSLFG I FSFQSLFGL,EAPFSFQSl.,APFSFQSLF,VEAPFSFQS,QSLFGL I 

SS3 I c.47G>A I p.R16Q I LDDLKISPVAPDADAVA.L\QIL I DDLK,VEAPFSFQSL,FQSLFGLDDL I UCEC 

ITSVYGCSRQEPVVEVlASGAIMAV[p.V I AIMAVIWKK,GAIMAVIWK,IWKKGLHSY,SGAIMAVIW,IM 

TMPR I I I 302 月 IWKKGLHSYYDPFVLSVQPVVFQ I AVIWKKGL,SGAIMAVIWK,GAIMAVIWKK,VIWKKGLHSY,i 

笠立一＿＿J __ ＇.：：？..日笠三生＿＿＿＿_L！？..：：｛.笠？LL主~~－－－－－－一一一一一一一一一一一一一一一一一＿］＿＿＿~~－~－~－§~立~：＇.＿＇.L~~？＿§~＇.世＿y_:：，~~~－§扭扭些＇.Y.'.~－－－－一一一一一＿＿＿＿＿＿J __ g＿~坐一＝一－－－－·
l 11 PFVPAR, PFVPARN l F, FVPARN LF F, RN LFFYVG F, PAR1吐 l

FFYV, VP ARN LFFY_,IPFVPARN L,FVPARNLFFY,PFVPARN LF 

Tl\/lTC I I p.T4的 i RTQLPSTEN IVVLS凶M
2 c.1226仁＞G R RlRNLFFYVGFVIAERVLYIPSMGFCLL RNLFFYVGF I HNSC 

E.L\AEQSYRT Al KH R RKYP DCYYN LG (pιR 

TMTC I I p.R611 I 阻止﹞CLYADLNRHVDA州州M
4 c.1831C> T C KPEH CYYNLGCLY,CLYADLNRHV I STAD 

AHRVSGALIRPLPSQQMFEHMQKRH[p HMQKRHCVF,MQKRHCVFF,KRHCVFFVY,EHMQKRHCV_, 

p.R151 I R叫CVFFVYVGGESPLKEKYIDMSE MQKRI ICVFFV,HllilQKRHCVFF,KRHCVFFVYV,QKRHCVFF 

TllilX3 I c.451ζ＞T I c LIV VY,EHMQKRHCVF,FEHMQKRHCV I LUAD 

GG PQGS RRCLFLSLFSF LIVAGA TT( p. L 4 ATTFFCLI H,IVAGATTFF,TTFFCLI HF,LIVAGATTF,TFFCI I H 

TNF I c.139C>T I p.L47F I 7FJFFCLLHFGVIGPQREEFPRDLSLISP FGV, FLIW\GATff ,ATTFFCLLH F,FFCLLHFGVI. LIVAGATTFF I DLBCL 

SAGQRLGVH LHTEARARHAWQLTQG[ I p.A232 I p.A232巾叫RVTPEIPAGLPSPRS 、司VQLTQGTTV,QLTQGTTVL,GTTVLGLFR,TTVLGLFRV,TQG

9 c.694G>A T E* TIVLGL.TQGTIVLGLF,WQLTQGTTVL I GBM 

LRARLAALEGDAAPSLVDALLEQVA[p.R 

TNIP2 I c.217C>G 

悶悶LRRQEGG心Ql\/lRQEIE I ALLEQVAGF,QVAGFREQ叫Q叫GFR,QVAGFREQLR,E
I p.R73G I R盯 QVAG慌QL,DAL恆的AGF I ACC 

QPQHEREKEVVLLRRSMAEGERARA[p. 

p.A139 A139TjTSDVLCRSLANETHQLRRTLTAT 

TNIP2 I c.415G>/-\ T AHM I RAIV\1SDVL,AEGER/-\HAl ”RARl-\TSDVLC,GERARA rsov I me 
c.1894 189 p.P632f PTRALPRPLHPTPVVDWDARPLPPP[p. 

TNK2 I SinsC P632fs]AHL* I RPLPPPARL,DARPLPPPAR I STAD 

c.1856 !85 p.T619f H E.L\AAKG KYE ICKLLLQHGADPTKK[ p.T PTKKKQGWK,KKQGWKYSF,PTKKKQG\111的，KKKQGWKYS
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GQPSQRRYVHYFSGLLSGSIKMNNK[p. I KMNNKSLFL,KSI Fl.HHVl,SIKMNNKSl,SLFLHHV!M,IKMN 

p.P183 I Pl83S]SLFLHHVIMHGIPNFESKGGCRP I NKSLF,KMNNKSLFLH,SIKMNNKSLF,KSLFLHHV!M,IKMN 
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TOP2 p.R736 
A c.2207G>T L 

TOP2 p.K119 
A c.359SA>G 9E 

NERSiPSMVDGLKPGQRKVLFTCFK﹝PιR 

736L]LNDKREVKVAQLAGSVAEMSSY 
HHGE 

FIEELEAVEAKEKQDEQVGLPGKGG[p.K 
1199月 EAKGKKTQIVlAEVLPSPRGQRVI

PHIT 

IKYYKGLGTSH\KEAKEYFADl\/lERH[p.R 

PCT/US2016/033452 

KVLFTCFKL, KLN DKREVK, FTCFKLN DK, KLN D KR EV KV, FTCF 
KLN DKR, HKVLFTCFKL 

KGGEAKGKK,GEAKGKKTQM 

LUAD 

THζA 

TOP2 I I p.R656 I 問心
B c.1967G>A H D 

DMERHHILF,MERHHILFR,RHHILFHYA,ADMERHHIL,FAD 
MEHHHl,YFADMERHHl,MERHHILFRY,Dl\/lERHHILFH,FA 

DMERHHILADMERHHILF I me 

TOPB 
Pl 

TORl 
AIP2 

c.4141delA 

c.436G>I-\ 

I LDVLTG INVQQRRLALAAM RWRKK[p. 
11381 is jSSKDKN LALLREH LVGG RLFY 

p.11381 I MWISLEKQ,l\SNAFFSQEEQRCYLVILYL 
fs I YLKRPH I FFLT本

I PSDKVGRADAHLGSSSVALPKEASD[p 
p.G146 I G146RJ RTGASQEPP行的QEAQSPGH

R I SSAGQ 

FSQEEQRCY,LVGG RLFYl\/l, RLFYMWISL, YLVIL YL YL, YLYLK 
/ I RPH I, NLALLREH L, H LVGGHLFY, LVI L YLYLK,FYMWISLEK, \ 

LYLYLKR 
F,KSSKDKNLA,SSKDKNl一AL,GGHI FY恥f叭11,AFFSQEEQR,A

MRWRKKSS,EQRCYLVIL,LKRPHIFFL,LEKQASNAF,REHLV 
GGRL,EKQASNAFF,KQASNAFFS,SQEEQRCYL,RCYlVILYL, 
EEQRCVLVl,QEEQRCYLV,NLALLREHLV,HLVGGRLFYM,Y 
MWISLEKQA, YLKRPH I FFL,AM RWRKKSSK,LFYMWISLEK, 
YLVI L YL YLK,L VGGRLFYMW ,CYLVI L YL YL, L YL YLKRPH I, YL Y 
LKRPHIF,LYLKRPHIFF,RWRKKSSKDK,SSKDKNLALL,EQRC 
YLVI LY,RCYL VllYL Y,LLREH lVGGR_, NAFFSQEEQR,LVI LYLY 

LKR.SLEKQAS NAF, LE KQl\SN.l\FF, KSSKD KN LAL, KN LALLRE 
i址，REHLVGGR凹，GHLFYl\/lWISL,KQASNAFFSQ. IL YL YLKR 
間，EEQRCYLVIL,0.EEQRCYLVI I STAD 

KEASDRTGA I TGCT 

RQLWLFLLL,QLWLFLLLL,FLLLLLPGA,PWRQLWLFL.LWLF 
TOR3 I I I MLRGPWRQLWLF[p.F13日 LLLLLPGAP I LLLLL, RQLW LFLLLL,0.LW LF LLLLL, PWRQLWLF址，GPWRQ
A I c.37T>C I p.F13L I EPRGASRPWEGTDEPGS I LWLFL I ACζ 

' ' I RASLVSKS' SEPVDVKTSQPPQLIN[p53 I 

p.5354 I 54L﹞ LKPSVI二HGPSQAHSALYLSSHYHQ I QLI NLKPSV, LIN LKPSVF,SQPPQLIN L,SQPPQLI NLK,QLI NL 
rox I c.1061C>T I L I QP I KPSVF I me 

' ' I TSSSPQPKKKPLDGEYFTL﹛立iRGRE[p.R3 I ELFEMFREL,LO.IRGRELF,RGRELFEMF.TLQIRGREL,IRGREL I 
p.R337 I 37L]LFEMFRELNEALELKDl-\QAGKEPG I FEM,RGRELFEMFR;rLQIRGRELF,IRGRELFEMF,RELFEMF I LUl-\D,LU 

TP53 I c.1010G>T I L I GS I REL I SC 
KLPECQRLL,SLPRKPTRA,RLLPPWPLH，岱LPRKPTR,PTRAA

TVSV,Rt'\/-1 fVSVWA,0.MKLPECQ且，TVSVWASCl,LPRKPTR

M,QQLLHRR例，MKLPECQRL,QRLLPPW叭，TRAATVS\IN

, VS\ WASCI L, WPLHQO.LLH,TEDQVQM KL,SLPRKPTRAA,C 
SPLPSQAMDDLMLSPDDIEQWFTED[p I QRLLPPWPL,LLSLPRKPTR,ATVSVWASCl,TVSVWASCllλ 
. P58fsj QVQM KLPECQRLLPPWPLHQQ I PPWPLHQQL, LPRKPTRAAT,KPTRAATVSV,HQQLLH RRPL, 
LLHRRPLHQPPPGPCHLLSLPRKPTRAA I QWFTEDQVQM,MKLPECQRLL.QQLLHRRPLH,HQPPPGP 

TP53 I c.173delC I p.PS8fs I TVS\WASCILGQPSL* I CHL,ASCILGQPSL,IEQWFTEDQV I HNSC 

SLPRKPTRA,RMPEAAPPW,LSLPRKPTR,PTRAATVSV,RAA 
TVSVWl-\,TVSVWASCl,LPRKPTRAA,0.QLLHRRPL,TIV\ATV 

DDIEQWFTEDPGPDEAf>RMPEl-\APP[p I SVW,VSVW/-\SCIL, WPLHQQLLH,PEAl-\PP ''VPL,SLPRKPTR 
.P72fs]WPLHQQLLHRRPLHQPPPGPC I AA,LLSLPRKP-r R,ATVSVWASCl,TVS\, WASCiL,MPEAAPP 

HLLSI PRKPTRAATVSVWASCILGQPSL I WPL,APP叭VPI HQQI ,LPRKPTRAAT,KPTRAATVSV,HQQLL 
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.I~~~－－＿＿＿］一－－~｝＿

pf PAAPAPAPSWPLSSSVPSQKTYQ[p. I YO.CSYGFRL,KTYQCSYGF,CSYGFRLGF,SQKTYQCSY,TYQC 
p.G105 I G105C]CSYGFRLGFLHSGTAKSVTCTYS I SYGFR_,KTYQCSYGFR,TYQCSYGFRL,PSQKTYQCSY,QKTYQ 

YVSVW ASCI, TYQGSYVSV, YQGSYVSVW,SYVSV叭IASC,K.r 
YQGSYVS, VSVWASCIL, KTYQGSYVSV, YQGSYVSVWA,SQ 

p.G108 I AAPAPAPSWPLSSSVPSQKTYQGSY[p. I KTYQGSYV, YVSVWASCI L, TYQGSYVSVW,SYVSVWASC l,A 
TP53 I c.323delG I fs I G108fs]VSVWASCiLGQPSL * I SCILGQPSL I BRCA 

I I TYQGSYGFV,YQGSYGFVW,SYGFVWASC,YGFVWASCl,KT 
p.Rll日f I PAPAPSWPLSSSVPSQKTYQGSYGF[p. I YQGSYGFV,YQGSYGFVWA,TYQGSYGFVW,SYGFVWASCI 

TP53 I c.328delC I s I R110fs]VWASCILGQPSL. I ,YGFVWASCIL,ASCILGQPSL I BRC/>, 
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PAPAPSWPLSSSVPSQKTYQGSYGF[p. YQGSYGFLI ,Fl.LGFl.HSG,TYQGSYGFl.,SYGFI l.GFI ,GSYGF 

p.R110 I Rl叫叫 LLGF FLLGFLHSGT,KTYQGSYGFL,LLGFU 

TP53 I c.329G> T I L MFC FLL,YQGSYGFLLG’。GSYGFLLGF 1-\D 

YGFRLGFLHSGT/-\KSVTCTYSPAU可［ p,K

p.K印 I 132NJNMFCQLAKTCPVQLWVDSTPPP A州MFCQL,NMFCQ凶KT,TYSPALNNM,Y

TP53 I c.3%G>C I N GTRV LNNMFCQU\, lYSP/-\LNNMF,CTYSPALNNM CA 

YGFRLGFLHSGTAKSVTCTYSPALN[p.K 

p.K132 I 132N]NMFCQLAKTCPVQLWVDSTPPP ALNNMFCQL,NMFCQLAKT,TYSPALNNM .. YSPALNNMF,A 

TP53 I c.396G>T I N GTHV LNNMFCQLl-1,TYSPALNNMF,CTYSPl-\LNNM I ov 
SGTAKSVTCTYSPALNKMFCQLAKT[p. 

p.C141 I ~141GJGPVQLWVDSTP CQLAKTGPV,KTGPVQL仇1V,AKTGPVQLV句，QLAKTGPVQL,

TP53 I c.421T>G I G A!YKQS KMFCQLAKTG,Li\KTGPVQLW’ I PRl-\D 

SGTAKSVTCTYSPAU可KMFCQLAKT[p. CQLAKTYPV,KTYPVQLWV,MFCQLAKTY,LAKTYPVQL,AKT 

p.C141 I C141叭Q州DSTPPPGTIWR心 YPVQLW,QLl-\KTYPVQL,KMFCQLAKTY,Li\KTYPVQL\J旬，yp

TP53 I c.422G>/-\ I y !YKQS VQLWVDST I BHCA 

! AKSVTCTYSPALNKMFCQLAKTC P[p. KTCPMQL\\’'V,CQLAKTCPM..AKTCPMQLW,MQLWVDST 

P叫 j 叫M﹞MQ州DSTPPPGTRVRAMAI P,QLAKfCPMQL,FCQLAKTζPM,Ll-\KTCPMQLW’， MQLWV 

TP53 I c.427G>A I M YKQSQH DSTPP,CPMQI WVDST I HNSC 

YSPALNKMFCQLAKTCPVQLWVDST[p 

p.P151 .P15H]TPPGTRVRAMAIYKQSQH MTE STTPPGTRV, VQLWVDS.口，ST!PPGTRVI司，IPPGTRVIV\M, 

TP53 I c.451C>A VVHRC VQI 叭IVDSTTP I HNSC 

p.P152f SPALNKMFCQU\K1 CPVQLWVDSTP[p QLWVDSTPR,TPRPAPASA,RPl-\Pi\SAP\J旬，APWPSTSSI l,W 

TP53 I c.455delC .P152fs]RPAPASAPWPSTSSHST* PSTSSHST,STPRPAPASl-\,TPRPAPAS/-\P,APASAPWPST I s·rAD 

ALNKMFCQLAKTCPVQL叭iVDSTPPP[p

p叫 i G山川HAMAIYKQSQHMTEVV WVDSTPPPV,VfHVRAMAl,DSTPPPVTR’ STPPPVTHV,PPV 

TP53 I c.461G>l I v RRCPHH TRVIV\M, VTRVHAMAIY, DSTP PPVTRV, LWVDSTPP PV I LUAD 

LN KM FC QLAKTCPVQL WVDSTPPPG[ p 

TP53 I c.464C>A 

p.T1S5 I T叫NHVRM/IAIYKQSQ州州 I STPPPGNRV,PPGNRVRl-\M,GNIWRAM叫司VRAM側，
I N HCPHHE NRVHAMAIY,DSTPPPGNRV GBM 

HNSC,LI 

KMFCQLAKTCPVQLWVDSTPPPGT R[p HC,LUAD 

p.V157 I .V157F]FRAM A州SQ州EVVRHCP RFRAMAIYK,GTHFRAMAl,THFRAMAIY,PPGTHFHAM,TRF ,LUSC’。
TP53 I c.469G> T I F HHERC RAMAIYK,GTRFHAMAIY,HFHA「v1AIYKQ,STPPPGTHFH v 

M FCQU\K1 CPVQLWV DSTPPPG1 RV[p 

p.R158 .H158H]HAMAIYKQSQHMTEVVHRCP HVHAMAIYK,GTRVHAMAl,PPGTHVHAM,TRVHAMAIY,G GBM,LIH 

TP53 c.473G>A H HHERCS TRVHAMAIY c 
MFCQLl-\KTCPVQLWVDS f PPPGTRV[p 

TP53 I c.473G>T 

p.R158 I .R158l﹞州Al fKQSQH Mr EVVHRCPH 

I I HERCS 

州州IYK,GTHVLAMAl,TPPPGTHVI ,PPGTRVLAM TRV I l叫lJ

l.AMAIY,GTRVlAMAIY SC 

FCO.LAKrCPVQLWVDSfPPPG rHVR[p. 

TP53 : c.475G>C : ~.Alsg : ：~~~~﹞ PMAIYKQSQHM fE'vVRHCPHH : ：~：：~~：~j~~~：.:i~~~PPG1 RVRPM,TRVHPMAIY,GT : LUAD 

FCQl.AKTCPVQl.WVDSTPPPGTRVR[p‘ 

TPS3 : c.4/bC>T : 0.A1S9 : ~~~~~~VMAIYKQSQHMfEVVRHCPH 

: 恥~~~~~＇.~~~捕：.、M恨Q~：：~.~~τ~.ρ＇~~~~：I仇RV恨：：M.，削＇c~~ ! ~： λ：：·口A'i：亡H~ AKTCPVO.LWVDSTPPPGTRVHAMAI[p 

p.Y163 I .Yl日CJ附Q晰EVVRRCPHHER巳
TP53 I c.488A>G I C DSDGL 

DSTPPPGTRVRAMAIYKQSQHMTEV[p 

p.V173 .Vl73M]MRRCPHHERCSDSDGLAPPQ M RRCPH HER, QSQH MTEVM, VM RRCPH HER, KQSQH MT BRCA,H 

TP53 c.517G>A I\/] HLIRVE EVM NSC 

。STPPPGTRVRAMAIYKQSQHMTEV[p

TP53 I c.517G>T 

p.V! 73 I V173LJLRRCPH肌SDSDGI叫H

I L URVE VLRRC PH I 1 ER,QSQH MT EV LR .. KQSQH MTEVL NSC 

TPPPGTRVRAMAiYKQSQH MTEVVR[p 

TP53 I c.523C>G 

p.R175 I .R175GJGCPHHERCSDS心PPQHU
I G RVEGN I TEVVRGCPH,VVRGC附－IER I LUSC 

TPPPGTRVRAMA!YKQSQH MTEVVR[p 

TP53 I c.s23仁＞T
p.R175 I .R175CJCCPHHERCSDS叫阿U

I c VEGN I TEVVRCCPH,VVRCCPHHER I CRC 
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BIC.'\,BR 

Ci-\,CLL,C 

Rζ，GBM, 

HNSC,LU 
AD,OV,P 

TPPPGTRVRAMAiYKQSQH MTEVVR[p 

p.R175 I .R175咐PH I 1 ERCSDSDG凶叫LI D,STAD, 
TP53 I c.524G>A I 1-1 RVEGN TEVVRHCPH,VVRHCPHHER,SQHMTEVVRH ucs 

PPPGTRVRAMAIYKQSQHMTEVVRR[p 

TP53 I c.527G>A 
p.C176 I .C175Y川IERCSDSDGLAPPQHLIRV

I Y EGNL j HMTEVVRRY,TEVVRRYPH.VVRRY附-IER.QHMTEVVRRY I ov 

PPPGTRVRAMAIYKQSQHMTEVVRR[p 

p.C175 I .C176F]FPH H ERCSDSDG凶PPQHLIRV BR CA, LU 

TP53 I c.527G>[ I F EGNL HMTEV汽iRRF,TEVVRRFPH,VVRRFPHI I ER,QHMTEVVRRF AD,STAD 

GTRVRAMAIYKQSQH MTEVVR RCPH [ 

p.H179 I p.H叫 VVRRCPIJYE,E\ VRRCPHY.VVRRCPHYEI司，TEVVRRCPHY,Y

f P53 I c.535C>T ERCSDSDGL HNSζ 

GTRVRAMAIYKQSQ H MTEVVRRC PH [ BRCA,GB 

p.H179 I p.l 1179R]RERCSDSDGLAP M,HNS仁，

TP53 I c.5361\>G I R NLRVE EVVRRCPHI司，VVRRCPI IRER,RERCSDSDGL OV,UCS 

GTRVRAMAIYKQSQH MTEVVR RCPH [ 

TP53 I c.536A>T 
p.H179 I ~.H叫肌

I L NLRVE l EVVR I LUSC 

SQHMTEVVRRCPHHERCSDSDGLA門口

TP53 
c.572叫 i p.P191 I 叫叫LIRVEGNLRVEYLDDRNT

︱巴ICTC d巴l FRHSVVVP I GU\PQHLIR,GL/-\PQHL!RV I ov 

HMTEVVRRCPHHERCSDSDGLAPPQ[p 

p.H193 I .H193Y﹞Y川GNLRVEYLDDRNTFRH GL/-\PPQYLI, Y LllNEGN L,DSDGU\PPQY,GLAPPQYLI且，QYL

TP53 I c.s7兀＞T I v svvv !RVEGNL, YLIRVEGNLR BRCA 

HMTEVVRRCPHHERCSDSDGLAPPQ[p BRCA,LI 

p.H193 I 肌肉R川GNLRVEYLDDRNTFRH HC,OV,U 

TP53 I c.5781\>G I R svvv GI APPQRLl,RURVEGNL,RLIRVEGNl R cs 

HMTEVVRRCPHHERCSDSDGLAPPQ[p BRCA .. 1-1 

p.H193 I .H193LJL川GNLRVEYLDDRNTFH! NSC,LUS 

TP53 I c.S78A>T I I svvv GLAPPQLLl,LI !RVEGNL,GLAPPQLLIR,LI !RVEGNI R c 

MTEVVRRCPH H ERCSDSDG U\PPQH[p 

TP53 I c.581T>G 
p.L194 I .L194R]RIRVEGNLRVEYLDDRN fFH! 

I R VVVP l GI APPQH附RVEGN州PPQHRIRV,RIRV削IRV
TEVVRRCPHHERCSDSDGLAPPQHL[p.I 

TP53 I c.584 f>C 
叫flWEGNLRVEYLDD…HSVV I 叫PQHLT,LTRVEGNLR,GLA川Ll R,Ll RVEGNLRV,H 

I p.119'.>T l VPY LTRVEGNLR I BRCA,OV 

EVVRRCPHHERCSDSDGLAPPQHLl[p. 

p.R196 I R196川E心VEYLDDRNTFHHSVV H LI PVEG N L,APPQH LI PV, ! PVEG N LIW, H LI PVEG N LR, U-\PP 

TP53 I c.587G>C I p VPYE QHLIPV I HNSC 

RRCPH H ERCSDSDGLAPPQH LIRVE[ p. 

p.G199 I Gl99V﹞VNLRVEYLDDRNTFR叫VP( H LI RVE VN L, LI RV EVN LR, EVN L RVEYL, VEVN LRVEY, Li RVEV 
TP53 I c.S96G>T I v EPPE NLRV, RV EVN LRVEY.H LIRVEVNLR.VEVN LRVEYL I BRCA 

ERCSDSDGU-\PPQHLIRVEGNLRVE[p.Y 

p.Y20S 2.05C]CLDDRNTFRHSVVVPYEPPEVGS 
TP53 I c.614A>G c DCT CLDDRNTFR,ECLDDRNTFR,VECLDDRNTF,VEGNLRVECL I ov 

c.626 627d p.R209f DSDGLAPPQHLIRVEGNLRVEYLDD[p. 

TP53 I eiGA R209fs]KHFST* j YLDDKH凹，VEYLDDKHF,RVEYLDDKHF I BRCA 

APPQHLIRVEGNLRVEYLDDRN rrn[p. 

P叫

TP53 I c.641A>G I R YMCN l NTFRRSVVV,FRRSVVVPY,T附SVVVPY,YLDDI 

PPQHLIRVEGNLRVEYLDDRN fFHH[p.S 

215月 IVVVPYEPPEVGSDClTIHYNYMC

TP53 I c.644G>T I NTFRH IVVV, RNTFRH IVV,FRH IVVVPY, TFRH IVVVPY I lUAD 

PPQHL!RVEGNLIWEYLDDRNTFRH[p.S 

TP53 I c.645T>G 
p.S21S I 215Rl R川YEPPEVGSDClTIHYNY

I R CNS I NTFRHRVVV,RHRVVVPYE,FRHRVVVPY,TFRHRVVVPY I ov 
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PQHLIRVEGNLRVEYLDDRNTFRHS[p.\i’ 
p 凹 I 2泣1圳6伽川M NTFRHSMVV,DRNTFRHSM,FRI ISMVVPY,l\/lVVPYEPPEV, BRCA .. GB 

TP53 I c.646G>/-\ I l'v1 CNSS TFRHSMVVPY M’。v
iRVEGNLRVEYLDDRNTFRHSVVVP[p.Y 

TP53 I c.6s9A＞ζ 
p.Y220 I 220SJSEPPEVGS盯IHYNYMCNSSC

I s MGG I VVPSEPPEV,VVVPSEPPEV BRCA 

BRCA .. GB 
IRVEGNLRVEYLDDRNTFRHSVVVP[p‘Y M,HNSC, 

p.Y220 I 220C]CEPPEVGSDCHIHYNYMCNSSC LUSC’。v
TP53 I c.659A>G I c MGG VVPCEPPEV,VVVPCEPPEV ,UCEC 

RNTFRHSVVVPYEPPEVGSDCTTIH[p.Y BRCA,GB 

P叫 1 日4圳YM州州Gl\/lNRRPILTiiT M,LUSC, 

TP53 I c.7011\>G I c LED CTflHCNYM,TliHCNYMC,CNY「v1CNSSCM ov 
TFRHSVVVPYEPPEVGSDCiTIHYN[p.Y 

p.Y236 236D]Dl\/lCNSSCl'v1GGMNRRPILTlriU 

TP53 c.706T>G 。 DSS NDl'v1CNSSCM HNSC 

TFRHSVVVPYEPPEVGSDCTflHYN[p.Y 

p.Y236 236C]CMCNSSCMGGMNRRPILfllTLE 
TP53 c.7071\>G c DSS YNCMCNSSCM 

FRHSVVVPYEPPEVGSDCi ilHYNY[p. 

TP53 I c.711G>A 
p.M23 I M237川

I 71 SSG l Cl TIHYNYl,YNYICNSSCM I HNSC 

FRHSVVVPYEPPEVGSDCTTIHYNY[p. 

TP53 I c.711G>C 
p.M23 I M2371﹞ ICNSSCMGGMNRRPllTllTl印

I 71 SSG CTflHYNYl_,rnYICNSSCM I LUAD 

RHSVVVPYEPPEVGSDCl TIHYNYM[p. TilHYNYMY, YMYNSSCMG, YNYMYNSSC,Cr!IHYNYMY, Y 

p.C238 C238Y]YNSSCMGGMNRRPILTllTLEDS MYNSSCMGG, YNYMYNSSCl'v1, IHYNYl'v1YNSS, MYNSSCM BRCA,GB 

TP53 c.713G>A y SGN GGl\/l 「vl
RHSVVVPYEPPEVGSDC f flHYNYM [ p. YMFNSSCMG,TliHYNYMF,NYMFNSSCM,YNYl'v1FNSSC,Y 

TP53 : c.713G>T : ~.c23S : ~~~BF﹞ FNSSCMGGMNRRPILTll nrns ~~~；~~~~~~~~~~；：： HYNYl'v1F,YNYMFNSSCM,IHYNYMFN : ~~~~~~ 
VVVPYEPPEVGSDCHIHYNYMCNS[p‘ I NYMCNSYCM,HYNYMCNSY,SYCMGGMNR,NSYCMGGM 

p.S241 I S241Y]YCMGGMNRRPllTllTLEDSSGN I NR,IHYNYMCNSY,SYCMGGMNRR,YNYl'v1CNSYCM,MCN 

TP53 I c.722C>A I Y I LLG I SYCl\/lGGM I UCS 

VVVPYEPPEVGSDCf flHYNYMCNS[p. I HYNYMCNSF,NYMCNSFCM,SFCMGGMNR,YMCNSFCM 

p.5241 I S24JF]FCMGGMNRRPILTllTLEDSSGN I G,NSFCMGGMNR,IHYNYMCNSF,SFCMGG~v1NRR,YNYM 

TP53 I c.7以＞T l F l LLG l CNSFCM j OV 
- - E一一一一－ -

I p.S24lf I VVPYEPPEVGSDCi liHYNYMCNSS[p.S I YMCN鈴AWA,NYMCNSSAW,YNYMCNSSA,YMCNSSAW

TP53 I c.723delC I s I 241fsjAWAA' I AA,HYNYl\/lCNSSA,YNYMCNSSAW I BRCA 

I SSFl'v1GGMNR,YNYMCNSSF,NYMCNSSFM,SFMGGl\/lNR 

VVPYEPPEVGSDCHIHYNYMCNSS[p. I R,YMCNSSFMG,FMGGMNRR叭，SSFMGGMNRR,HYNYM

p.C242 I C242F]Fl\/lGGMNRRPILTllTLEDSSGNL I CNSSF,NSSFMGGMNR,YNYMCNSSFM,YMCNSSFMGG, I Cl L,HNS 

TP53 I c.725G>T I F I LGR I MCNSSFMGGM I C.LUSC 

PYEPPEVGSDCl TIHYNYMCNSSCl'v1[p. 

p.G244 I G24κJCGMNRRPILTllTI EDSSGNLLG I YMCNSSCM亡，SSCMCGMNR,CGl\/lNRRPll ,SSCMCGMNR 

... I.臼＿＿＿＿J之Z豆豆豆三I...... L~~－－－－一一＿J_ 甘三~－－－－－－一一一一一一一一一一一一一一一＿＿＿＿＿J_ 甘三~－~－~－世｝s;，虫豆：~.也E也s;＿月~~~~扭－~旦g＿也已~！~~旦控＇｝I'j＿~~！：J＿＿＿＿一一一...L y_一＝＝＝一一－－－－
PYEPPEVGSDC f flHYNYl'v1CNSSCM[p. 

p.G244 I G244DJDGMNRRPILTllTLEDSSGNLLG I SSCMDGMNR,DGMNRRPIL,NSSCMDGl\/lNR,CMDGMN 

TP53 I c.731G>A I D I RNS I RRPI I CRC 

TP53 c.733G>t'\ 

TP53 c.734G>I-\ 

TP53 c.734G>[ 

p.G245 

s 

p.G245 

D 

p.G245 

v 

YEPPEVGSDCTIIHYNYMCNSSCMG[p. 

G245SJSl\/lNRRPILTllTLEDSSGNLLGR 

NSF 

YEPPEVGSDCTflHYNYMCNSSCMG[p. 

G245DJDMNRRPI盯i ITLEDSSGNLLGR 

NSF 

YEPPEVGSDCTTIHYNYMCNSSCl\/lG[p. 

G245V]VMNRRPiLTllTLEDSSGNLLGR 

NSF 
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CRC,GB 

SSCMGSM N R,GSl\/lN RRPI I, MGSMN RRPl,CNSSCMGSl\/l, I M,H NSC, 

SMNRRPILTl,SSCMGSMNRR,NSSCMGSMNR,l\/lGSl\/lNR I OV,PRA 

RPIL,l\/lCNSSCl'v1GSM,Cfv1GSl'v1NRHPI I D 

SSCMGDMNR,NSSCMGDMN且，CMGDl'v1NRRPI I ov 
SSCl\/lGVMNR .. GVl\/lNRRPIL,SCMGVMNRR,l\/lGVMNRRP 
1,C NSSCl\/lGVM .. Yl\/lCNSSCMGV, VMN RRPILTl,SSCMGVl\/l 

NRR,NSSCMGVMNR,MGVl'v1NRHPIL,MCNSSCMGVM,C I HNSC,LU 

MGVMNRRP! I SC,OV 
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BIC.'\,BR 
Ci-\,CLL,C 
Rζ，GBM, 

PEVGSDCf f!HYNYMCNSSCMGGMN[ I NWRPILTll,SSCMGGMNW,MGGMNWRPl,MNWRPILTI, I HNSC,O 
p.R248 I p.R2.48\AJ ]WRP!LTllTLEDSSGNLLGRN I CMGGMNWRPl,GMNWRPILTl,SSCMGGMNWR,MNWR I V,Pi-\AD, 

__ I.f:＿~＿＇？ ____ J土豆豆豆一＿＿J ＿＿坐一一＿＿＿＿＿＿］一＝－？－
BLC.'\,BR 
Ci-\,Cl.L,G 

BM,HNS 
C.OV,PR 

PEVGSDCTIIHYNYMCNSSCl\/lGGl\/lN[ i I AD,STAD 
p.R248Q}QRPILT!!TLEDSSGNLLGRNS I MNQRPILTl,NQRPILTll,CMGGMNQRPl,GMNQRP!LTl,SS I ,UCEC,U 
FEVR I CMGGMNQR,NQRPILTllT I CS 

PEVGSDCHIHYNYl\/lCNSSCMGGMN[ i 
p.R248P﹞ PRPILTI盯LWSSGNLLGRNSF I SCMGGMNPR,NPRPILTll,GMNPRPILTl,Gv1GGl\/lNPRPl,S 
EVR I SCMGGMNPR,NPRPILTllT I l.UAD 

EVGSDCT flHYNYMCNSSCl\/lGGMNR[ I 
p.R249G]GPILTllTLEDSSGNLLGRNSFE I GPILTllTL,MNRGPILTl,GMNRGPILTI， ζl\/lGGMNRG叭，MN

VRV I RGP!I Tll I LUAD 

EVGSDCTTIHYNYl\/lCNSSCMGGMNR[ I MNRMPILTl,MPILTllTL,MGGl\/lNRMPl,SCMGGMNRl\/l,N 
p.R249M]MPILTllTLEDSSGNLI GRNSF I RMPILTll,CMGGMNRMPl,GMNRMPILTl,Rl\/lPILTll孔，M
EVRV I NRMPILT!!,SSCMGGMNRM,MPILTllTLE I l.UAD 

EVGSDCT flHYNYMCNSSCl\/lGGMNR[ I I 
p.R2.49S]SPll T!!TI EDSSGNLLGRNSFE I MNRSPILTl,SPILTllTL,MGGMNRSPl,GMNRSP!LTl,Cfv1GG I HNSC,l.I 
VRV I MNRSPl,RSP!LTllTL,MNRSPILTll I H亡， LUAD

VGSDCTTIHYNYMCNSSCMGGMNRR[ I 
p.P250L]LI LT llTLEDSSGN LLGRNSFEV I RLILTllTL,Gl\/l NRRLI LT,M NRRLILTl,GGl\/l NRRLI L,G MNRR 
RVC I LILTl,l\/lNRRLILTil,RRLILTllTL I ov 
TTIHYNYMCNSSCMGGl\/lNRRPILTl[p.I I 
2SSF] FTLEDSSGN LLGRNSFEVRVCACP I RPI LTIFTL,N RRPI LTIF,FTI EDSSGNL, MNRRPILTIF, RRPI LTI 

GR I FTL I LUAD 

YNYMCNSSCMGGMNRRPILTllTLE[p. I 
。2S9Y﹞YSSGNLLGRNSFEVRVCACPGR I ILTllTL阱，LEYSSG N LL, Pl LT I ITLEY, EYSSGN LLG R, LEYSSG NL 
DRRT I LG I ov 

p.R248 
TP53 I c.743G>A IQ 

p.R248 
TP53 c.743G>C p 

p.R249 
TP53 c.74.SA>G G 

p.R249 
TP53 c.746G>[ M 

p.R249 
TP53 c.747G> T s 

p.P250 
TP53 c.749C>T 

TP53 c.763A>T 山是笠

p.D259 
TP53 I c.775G>T I v 

MCNSSCMGGMNRRPILTlllUDSS[p. 
p.G262 I G262V]VNLLGRNSFEVRVCACPGRDR I !!TLEDSSV,DSSVNLLGR,LEDSSVNLL,VNLLGRNSF,111TLED 

If:＿~＿？＿＿ __ J_丘.~~~豆立一＿J__ ~－－－一一一一J_ .I~~~一＝一一一一一一一一一一一一一一一一一一一一一一一一＿J__ .~I~三f笠.~~~巨f吧！﹜－~：＿~Y._些i叩盟~~£＿＿＿＿＿一一一一一一一一一一一＿＿＿＿J __ ~＿恆
SCMGGMNRRPILTllTLEDSSGNL i [p.G 

p.G266 I 266RJRRNSFEVRVCACPGRDRRTEEUJ I LI RRNSFEV,DSSGNI LRR,GNLI RRNSF,NLLRRNSFEV,LLRR 

__ I~~~－－－--L-
SCMGGr、v'INRRPILTll ﹝lEDSSGNLL﹝口.G

p.G266 I 266E]ERNSFEVRVCACPGRDRRTEEEM I LLERNSFEV,DSSGNl. I ER.GNU ERNSF,NU ERNSFEV,SGNL I BRCA,H 

If:＿~＿？＿＿ __ J_丘z~z豆三~－－－－--1－－~－－－一一＿＿＿＿__]_ __ ~－~~－－－－一一一一一一一一一一一一一一一一＿＿＿＿J __ ~一
SC~、~GGl\i呵N RRPI LTllTLEDSSGN L i [p.G 

p.G266 I 266V]VRNSFEVRVCACPGRDRRTEEEN I LI VRNSFEV,l VRNSFEVR,GNLI VRNSF,NLlVRNSFEV,l.VR 

.I~~~－－－J土Z豆豆三I____ J __ y ____________ J土~！＇.；_________________________________________________________ J ＿＿型＿？＿~－~－＇：＇.~芷r三盟~－~主﹔E甘＿？.
E﹔MGGMI、、！ RI司P!L﹝llTLE ﹝）SSGNLLG[p.R

p.R267 I 267P]PNSFEVRVCACPGRDRRTEEENI 

__ If＿~＿＇？ ___ J＿土豆豆豆豆三~－－－－J－－~－－－－一＿＿＿＿J_ i巨一＝＝＝一一一一一一一一一一一一一一一一一＿J__ ~. 

TP53 

呵
，
A

『
／

A
J
ι
 

「
』
」

nurvnn 

c.811G>A 

TP53 
p.V272 
I\/] c.814G>A 

MNRRPILTllTLEDSSGNLLGRNSF[p.E2 
71K]KVRVCACPGRDRRTEEENI RKKGE 
PH 

N RR Pl L Tl ITLE DSSG N LLG R NS FE[ p. V2 7 
2M1MRVCACPGRDRRTEEENLRKKGEP 
i廿i

LI GRNSFKV,NLLGRNSFK,LGRNSFKVR,KVRVCACPG,NSFK 
VRVCA,SFKVRVCAC,NLLGRNSFKV,GNLLGRNSFK,KVRVC I BLCA,LU 
ACPGR I SC 

LLGRNSFEM, LGRNSFEM R,NSFEM RVCA, FEM RVCACP,N L 
LGRNSFEl\/l,EMRVCACPGR,FEMRVCACPG I BRCA,OV 

BICA,BR 
C1\,CRC, 
HNSC,O 
V,STAD, 

RRP IL Tl ITLEDSSG N LLG RN SFEV[p. R2 7 
p.R273 I 3C﹞ζVC.'\CPG RDR RTE EEN LRKKGE PH 

f P53 I c.81花＞T I c I HE I NSFEVCVCA,EVCVCACPGR,FEVCV叫CPG UCEC 
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BRCA,CI 

L,CR仁，GB

M,HNSC, 

耐 I 心血 i ~IR27月3 i 3闊旺叫別H\,I盯A~~~~~~肌R~~~E~N~~f~叫K~：；： 恥F~川FEVHV師C.L\,l.GRNSFEV悅EVH"ACPCR H CACPCeoR i rS：~f C 

RRP I LT! ITLEDSSG N LLG RNSFEV[p. R2 7 

TPS3 : c.Bl8G>T : ~.R273 : ~LJLVCACPGRDRRTEEENLRKKGEPHH : ~~~~~~~~A,I GRNSFEVL,LI GRNSFEVL,EVLVCACPGR,FE : ~~~I 1J 

RPiL Tl ITLEDSSGNLLGRNSFEVR[p.V27 

p.V274 4F J FCACPGRDRRTEEENLRKKGEPHH E NSFEVRFCA,GRNSFEVRF,EVRFCACPGR,I GRNSFEVRF,FE 

TP53 c.82日G>T F VRFCACPG LUAD 

Pl LTI ITLEDSSG N Ll.G RNSFEVRV( p. C2 7 

p.C275 I SYJYACPGRDRRTEEENLRKKGEPHHEL RNSFEVRVY, YACPGRDRR,NSFEVRVYA,RVY ACPGRDR,EV 

TP53 I c.824G>A I v P RVY ACPGR, G RNS FEVRVY, FEVRVY ACPG I ov 

Pl LT! !TLEDSSG N LL G RNSFEVRV[ p. C2 7 FACPG RDR R, NSFEVRVFA, RNS FEVRVF .. F EVRVFACP, RVF 

p.C275 SF J FACPGRDRRTEEEN LRKKGEPH HEL ACPGRDR,EVRVFACPGR .. VFACPGRDRR .. GRNSFEVRVF,FE HNSC,LU 
TP53 c.824G>T F p VRVFACPG AD 

L Tl ITLEDSSGNLLG RNSFEVRVCL\[p.C2 

p.C277 77Fl FPG RDRRTE EEN LRKKG EPH HE LP CAFPGRDRR . .SFEVRVCAF,EVRVCAFPGR .. NSFEVRVCAF,F 
TP53 c.830G>T F PG EVRVCAFPG LUAD 

T!ITLEDSSGNLLGRNSFEVRVCAC[p.P2 

TP53 I c泊2C>T
p.P278 I 7帥GR附EEE悶悶EPHHELPP

I s GS I CACSGRD賦削 I HNSC 

TLEDSSGNLLGRNSFEVRVCACPGR[p. 

TP53 I c.841G>/-\ 
p.D281 I D281NJNRRTEEEN州GEPHI IELPPG 

I N STKR I CAζPGHN HR, RVCACPGRN R LUAD 

BRCL\,CR 

LEDSSGNLLGRNSFEVRVC!\CPGHD[p‘ 仁，GBM .. 11 

p.R282 I R282W﹞WRTEEENLRKKG叫ELPPG NSC,OV, 

TP53 I c.844C>T I w STKHA CACPGRD叭IH,RDWRTEEENL STAD 

SSGNLLGRNSFEVRVCACPGRDHRT[p. BLCA,CE 

p.E285 I E285K]KEENLHKKGE SC,HNSC 

TP53 I c品3G>A I K ALPN RTKEEN LRK,RTKEEN LRKK ,LUAD 

SGNLLGRNSFEVRVCACPGRDRRTE[p. 

TP53 I c.856G>A 
P叫 i 凶州州GEPHHELPPGSTKRAL I 

I K PNN RTEKENLRK,RTEKENI RKK AD 

KEETTGWHl,RIFHPSDPW,EEHG仇恨悴，RIFHPSDPWl-\,LP

c.945 946d p.S315f 叫EPHHELPPGS fKRALPNNTSSSP[p.S I NNTSSSPA，叩GWRIF,W…DPW, EE r r GWRI FH,S 
TP53 eiTC 31Sfs]AKEEHGWHIFHPSDPWA* PAKEErTGW I OV 

TP53H p.L174f VLl'IRMHDEDLIHGDU iSNMLLKPP[p. 
K c.520delC L174fs]WNS* I SNMLLKPPW I s-rAD 

AACAPEPG!PGETRGPCFLAGDGRA[p. 

TPO 
p.S398 I s喇叭

I c.1193G>C I T ALKA j 叫GDGRAT,GRATEV肌rEVPSLTA刊VPSL－山 H I ACC 

GGLDPURGLLARPAKLQVQDQLl\/lN[p. 

戶口58 I 閃閃心LSNSS fLDU\SINLQ OVO.DQLMNK,KE仁IERLFV,LMNKELTERL,QLMNKELTER, 

TPO I c.1672G>A I K RG VQDQLMNKEl,MNKElTERLF,KELTERLFVL I LUAD 

ADGAHPPCHASARCRNTKGGFQCLC[p 

TPO 
p.A826 I .i\826T﹞1叭LGDDGRTCVDSGRLPR

I c.2476G>A I T VTWIS j Cl CTDPYEL，悶LCTDPY.G問ICTDPY I CHC 

AKPAKAANRfPPKSPGDPSKDRl-\AK[p 
R30K] KLS LESEGAGEG/-\Ai\SPE LS/-\LEE 

TPPP I c.89G>A I KLSLESEGA,PSKDRAAKK,DRAAKKLSL I KIRP 

EDHTVPS1 PTLVVPHIHDGFAEA!H[p.S 

p.S215 21S5L] LPQVAGVPRFRFGPPEDMPO.T AEAIHLPQV,FAEAIHLPQV,AIHI PQVAGV,Hl PQVAGVPR, 
fPR I c.6464C>T I SL SSS HS LPQVAGVPHF,AEAIHl PQVA I CHC 

p.5200 NPGPIPGPNPGPIPGPISGPiPGPi[p.52 

TPRX1 I c.598T>C I P OOP]PVPIPGPIPGPISGPISGPNPGPIPG I GPIPGPIPV,IPGPIPVPl,IPVPIPGPI I mer 

378 
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Fl KH Fl IYL, I IYU PRYV, Fl IYLI PRY, H Fl IYU PR, IYLI PRYVR, I K HF 

p.5423 AQVKH L YNWN LPPRRI LFI Kl-I FllY[p.54 I !!YLl,FI KH FllYLl,FllYLIPRYV, YLIPRYVRDL, llYLIPRYVR, LI PR I C駝，UCE
TPfE I c.1268C>T L 23L]LIPRYVRDLKIQIEMEKKVVFSTISL I YVRDLK,LFIKHFllYL,KHFllYLIPR,HFllYLIPRY I C 

p.M54 DNLHKQKARRIYPSDFAVEILFGEK[p.l\/l I I 
TPTE c.1623G>A 11 541月汀SSDVVAGSD* I VEILFGEKl,GEK叮叮凹，GEK!TSSDVV,VEILFGEKIT I LUSC 

FPSSGRQSFYRNPIEEVVRFLDKKH[p.R I 
p.R258 258QJQNHYR\iYNLCSERAYDPKHFHN I KHQNHYRVY,QNHYRVYNL,KKHQNHYRV,FLDKKHQNHY, 

TPTE2 c.773G>A Q RVSR I HQNHYRVYNL,KKHQNHYRVY I CRC 

MESSKKMD(p.S9F]FPGALQTNPPLKL I MESSKKMDF,KKMDFPGAL,SSKKMDFPGA,SKKMDFPGA I 
TRM3 c.26C>T p.S9F HTDRSAGTPVFVP I L I CESC 

MSSGKSARYN(p.Rl1H]HFSGGPSNLP I KSARYNHFS,SARYNHFSG,GKSARYNHF,KSARYNHFSG,SA I 

.I~~£！ __ 
DPRPGV~ TKGFRTLDVDLDEVYCLN[p‘ 

p.0627 I D627N]NFEEDDTGDHISLPRLATSTPV 

__ I.且在~1_J__ ＇.：~~~z~豆三主＿J＿＿止一一一一＿J_ ~－＇.~~一＝＝一一一一一一一一一一一一一一一一＿＿＿］一＝－ Y芷L型旦ι一＝＝一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一＿＿J_g~－~－－－－－－－ 
HEFVLQNHADIVSCVAMVFLLGLMF[p. I FLLGLMFQl,LMFQI f AKA,FQITAKA針，GLMFQITAK,FLLGL

TRAM I I I E4lQ]QITAKASllFVTI QYN\i吋lPATEE I MFQIT,GLMFQITAKA,FQITAKASll,LGLMFQITAK,VFLLGL 

－－~－－－－－－－－－＿＿］＿一－~：
fRAM I I p.R345f I LO.RWVEDSNIQASCMKKKRSRSSKK[p‘ 

__ L~L ____ J __ '.::}_2~~~豆豆＿J__ ~－－－－一－－－－－－L~~~~f.5-L~-9.笠~~~~旦旦旦~－~－－－－－－－－－－－－－－－－－－－－L~－~－~~~~~I~~i::'.！：＇.＿~－~L~~~~：旦＇.c~~豆~I~笠~~~﹔
YNISRRLSKLRVLPWSIHEL、伯GDEl[p‘ E8

TRAN I I p.E846 I 46KJKDFTQAEI Al I MKCINDPNSMFI T I LYGDEIKDF,IKDFTQAEI ,DEIKDFTQA,EIKDFTQL\EL,KDFT 
Kl j c.2536G>A l K l GD j 叫叫.，DEIKDFTQAE j 叫C

- - E一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一－一直
fRAPP I c.399_ 400! I p.K133f I WQNVlKAHSSVDWLIVIVENDAKKK［口. I NlYCGQNKK,NQHPSPNLY,KQNQHPSPN,KQNQHPSPNL, 
C10 I nsA I s I K133fs]KQNQHPSPNLYCGQNKK* I QNQHPSPNLY I GBM 

MNESPDPEPDCDILAVKTAQKLWAD[p 

~~~pp : c.l?03G>A : ~RS68 : ~R~~：Q]QISLAGSNIFTIGVQDFVPFVQ : ~~~~~~；：~~：~；~；~~~~~l,KlWADQISLA,QISLAGSNIF,Q : CRC 

YTH MYDPYK, MYDPYKCFK,QQGQYTH MY, KQQGQYTH M 
,HMYDPYKCF,QKQQGQYTH,GQYTHf叫YDP,YKCFKILKM,

DPYKCFKll ,HMYDPYKCFK,MYDPYKCFKl .. KQQGQYTHMY 

p.*730 I PFTPADRPGE 
TRDN I c.2190A>C I Y p.*730YJYTHMYDPYKCFK!LKM' DPYKCF,SPGQKQQGQY I KIRC 

QQQFTEVADHIQLDASIPVTFTKDN[p. 

TRIM2 I I p間 I R396Q﹞伽liGPKM酬VTLGLDGAG
3 c.1187G>A Q KTTIL FfKDNQVH I, NQVH IGPKl\/l, KDNQVl I IGPK I me 

IVEDGIGMAHTEHVPGTAENARSCl[p. RSCIQAYFY,CIQAYFYDL,NARSCIQAY,ARSCIQAYF,IQAYFY 
R289Q]QAYFYDLHETLCRQEEMALSVV DU 1,ARSCIQ/'\YFY,ENARSCIQAY,NARSCIQAYF,AENARSCI 

3 c.866G>t'\ 。AHV 。A I CRC 

NVFTSGKHYWEVESRDSLEVAVGVC[p. 
p.R398 R398LJLEDVMGiTDRSKMSPDVGIWAI 

fHIM4 c.1193G>T L YWSA LEV/WGVCL LUt'\D 

TFHKGRLRSIHTSSKTALRTGSSDT[p.Ql 
TRiM4 p.Q127 271(]KVDEVKSIPANSHLVNHLNCPMCS 

2 c.3l9C>A K RL ALHTGSSDTK LUl-\D 

CFECIKTIQQRNLKTNIRLKKMASL[p .. L\9 
叫

8 c.278ζ＞A M KKMASLDRKA,1-\SLDRK/-\SLW’,LDHKASLWLF I LUt'\D 

SL TEIAKQLQIRSKKRKRQEEKHVC[p. K9 

1 c.294G>C 
州KHNQV仁fFFCQKDLE叫心 I N州的UF,HQEEKHVCN圳KHNQV川州QVLTF

T F I CESC 

MKNKVWNVSLKTFVLKGMLKKFKED[p 
也 L332 I] I HG ELEKEEKVE LTLDP DTAN PRL 

TRIM? I c.994C>A I MlKKFKEDl,KFKEDIRGEL,MLKKFKEDIR I LUSC 

FE.L\CLVAQCDALI DALN RRKAQLLA[ p. R 

戶的37 1 叫SVNKEHE心 AQLLASVNK,SVNKEHEHK,RKt'\QLLASV,Kl-\QLLASVNK,AS 
TRll\/19 I c.1009C>A I S LRO. VNKEHEHK,RRKAQLLASV I LUAD 

DLFSLIGLKIGDDYSLWVSSPLKGQ[p‘卡i

THIML I I p.H399 I 399Q]QVHE! 
1 c.1197C>A Q NGT I LKGQQVREPV I lUAD 
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QTGECDPEE!YQAAHQLEDRIQDFV[p. 

p.R661 I R661W﹞WRVEQRKI叫SVSFHTHVK RIQDFVV句RV, FVWRVEQRK, DFVWRVEQR, WRVEQRKIL, D 

TH!O I c.1981C>T I W ELWTW FVWRVEO.RK，叭IHVEQRKiLL I me 
DLPPPRRLAQRQPGPQAQCSSGGRT[p 

TRiOB I I p.H130 I .H1300RjRSPGRAEVERL悶RRKS EA 
p c.3899A>G OR AGAFQ I GGIHRSPGR, RTHSPGRAE,GGR刊 I l\Cζ 

KMIKWTLLK,EFINLKMIK,NLKM!KWTL,LKMIKWTLL,KREF 

TR!Pl I I p.K叫 i 叫 !N LKM,REFIN LKM 1,DEKREFIN L,N LKM IKWTLL, EKREFIN L 

1 c.1622d 巴！A s S41fs]REFINLKMIKWTLLKS' KM,KMIKWTLLKS I Sll-\D 

KLMAKA!MDFRLVDLPLGLPFYKWM[p WMPRQETSL,KWMPRQETS,LPFYKWMPR,MPRQETSLT .. 

TRIP1 I I p.叩 I .L1775P]PRO.EfSLTSH叫DPVVARS YKWMPRQET,KWMPRQUSL,GLPFYKWMPI司， MPI司QETS

2 c.5324T>C 5P VYHL LTS,YKW’MPRQETS I MM 

ALAARGFSELSTLEVLPQVYNVRTV[p.S 

244月 ILPPPDLGTG fDGPAGSDTSPFRS 

51A c.731G> r GT I VYNVR仔：干－刊i扎L,QVYNVR約盯TV划l,PQVYNVRTV圳l,QVYNV R悶TV圳l L I TGCT 

TEDFKESLKVVFEGSA YGLQNFN KQ[p. 

K54N] NKLKHCDDMD1 FFLHYAMEGQ 

TRPA1 I c.162G>[ I p.KS4N I i圳 I NFNKQN削咒，l.QNFNKQNKL I CRC 

YMNRLQPST,RLQPSTQWY.LQPSTQWYK,UIRMLYMNR,S 

TQWYKI r A,KKHLHHM凹，EFTKKHLI 悶， FTKKHLHRM,LEFT
KKHLH,KHI HRMI YM,HRMLYMN悶，QPSTQWYKl,Ml YM 

DKSCRDYYIEYNFKYLQCPlffTKK［口.T6 NRLQPS月l HRMl YMNR,RLQPSTQWYK,l QPSTQWYKl,K 

p.T673f I 叫IHRMIYM肌PSTQWYKIT KHLHRMLYM_,FTKKHLHRML,TKKHI HRMLY,RMLYMNRL 

TRPAl I c.2017delA I s • QP,YMNRLQPSTQ,MNRLQPSTQW,CPLEFTKKHL I STAD 

PREEWEMWHPTUAEALFAISNILS[p.S FAISNILSI ,AISNILSLL,ISNILSU R,Sl. I RI ISLF;LSI LRLISL,FAI 

p.5490 ）叫L]LLRUSLFTANSHL叫SLGRML

TRPCS I c.1469仁＞T I L L 

制II叫SLL肌I.I馴叫側.SLLR,L叫II SL,L I CRC八日
SLLRLISLF,ISNILSLLRL C 

TRTQL\QHLFllLMECMKKKELITVF[p.R 

TRPM I I p.R429 I 4州WMGSEGHQDIDL心LLKGA KEI ITVFWM,WMGSEGHQDl,KKKEUTVFW,KKELITVFW 

3 c.1285C>T W NASA M,KELITVFWMG I UCEC 

QTMSNPMSKLTVLNSMHSHFILADN﹝口 FILADNWTT,LADN叭斤TGK,ADNWTIGKY,SHFllADNW,L

I p.G298 I G298WjWπGKYGAEVKLRRQLEKHIS ADNWTTGKY,ILADNWTIGK,WTTGKYG.L\EV,HSllFlu\DN 

3 c.892G>T W LQKIN 、企哇 I LUAD 

l.L\KMTANMFYIVllMAIVLLSFGVA[p.R LLSFGVAHK,SFGVAHKAl,AHKAILSPK,LSFGVAHKA,VI LSF 

\PM I I 戶棚 ︱ 9的蜘叫叫叫9叮如捌圳叫5計叫叫叫卡H叫吋i刊m﹞］ H K趴糾KAILS釗肌叫l扎臼L凶叫5 GVNI, L岱FGVAH KA, VLLSFGVAH K, VAH KAI岱PK,LSFGVA

6 c.2984G>A 11 WM HKAI 

ITQKFYAFY,KSKKI. PITQ,KI. PITQKFY,KKLPITQKF,TQKFYAF 

VRILDSNEGKNEMEIQMKSKKLPIT[p.R YH.QKFY AFYHA,LPITQKFYA,KLPITQKFY A,KSKKLPITQK, IT 

rHPM p.R843 8430.]QKFYl-\FYl-IAPIVKFWFN fLAYLG QKFYAFYH,TQKFYAFYHA, KKLPITQKFY,PITQKFY AFY,LPIT 

7 c.2528G>A Q FLM QKFYAF,SKKLPITQKF,QKFYl-\FYHAP I me 
TRPM p.R186 PQDEPSDLNLQPGNSTKESESTNSV[p. 

7 c.5584C>T 2C R1862C] CLML* SESTNSVCL,KESESTNSVC,SESTNSVCLM I CRC 

TRPM c.2295 229 p.H765 VFYIAFLLLFAYVLLMDFHSVPHPP[p.1-1 VLAGLCPLL,HSVPllPPRA,HPPRAGPVL,RAGPVL.L\GL,DFll 

8 6insC fs 765fslRAGPVLAGLCPLL * SVPHPPR .. VPHPPRAGPV,GPVLAGLCPL I STAD 

WLWFWS KYK, FQSEA DWL W,SEA DWLV\/FW, LWFWSKYK 

IEKYQYPLFGLPFVHNDFQSEADWL[p. L,WLWFWSKYKL,EADWLWFW汰，DFQSEADWLW,FQSE

p.R山 i R山W﹞WFWSKYKLSVPGNPHYLSI IV ADWLWFλ＇JFWSKYKLSV,DWLWFWSKYK,ADWLWFWSK 

TRPS1 I c.3373C>T I 5W PGLPNP Y,SEADWLWFWS I CRC 

KFTIGMGELAFQEQLHFRGMVLLLL[p.L 

c.1865 186 I p.L627 I 627del]t'\YVLLTYILLLNM叫SETVN MVLLLU\ YV, VLLLLA YVL, HG扎~VLLLLA,G扎NLLLLAY,G扎~VL

rHPV2 I 7del fGC del SVl-\rD LLLAYV,MVLLLLA YVL, VLLLLAYVLL,RGMVLLLLA Y I CLL 

FAEENDILGRFINAEYTEEAYEGQT[p .. L\ 

TRP的 i c.653C>A 
p.l\218 I 2州州ERRQG叫山叫DV I GQTELNIA 

I E NA TELNl,QTELNIAIER,EEl-\YEGQlTL,YEGQTELNIA I KIRP 

LMHFCWLMA,MHFCWLMAV,KMIFGDLMI 1,MIFGDLMH 

…肌G叫

p.R492 I 帥H］叫LM川GFASA川的 LMAV,KMIFGDl

rRPV.5 I c.14乃G>A I H EDP FCWLMAVV,GDLMHFCWLM I CRC 
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TAARWI YIR,AARWI Y!RG,HMTAARWLY,NTAARWI. Yl,QK 
TflYYIKIARFMPRVEIVQKHNTAAR[p.R HNTAARW,KHNTAARWL,WLYIRGHNGK .. NTAARWLY!R, 

p.R351 I 3S15W]WLYIRGHNGKIYPY州NDAC Al-\RWLYIHGH,RWLYIRGllNG,KHNTAARWLY,VQKHNTA 
TRRAP I c.10.543（汁 I SW LTESR ARW,0.KHNTAARWL 

DCLKSANTEPYYRRQAWEVIKCFLV[p.A SM MSLEDN K,CFLVSM MSL .. VIKCFLVSM,1 KCFLVSMM, VS 

戶的 I 973SJSMMSLEDNKHALYQL凶llPNFT MMSLEDNK,EVIKCFLVSM,KCFLVSMMSL,SMMSLEDNKH 
TRRAP I c.2917G>T I S EKTI ,WEVIKCHVS 

CGMTTPPTSPGNVPPDLSHPYSKVF[p. 

p.G378 G378C]C r r AGGKGTPLG f PA 1 SPPPAP KVFCTT AGG, YSKVFC!TA,SKVFCHAG,KVFCTrAGGK,I一l PY 
TSC1 c.1132G>T c LCHS SKVFCTT 

AQPSS fG/-\AASPATAATLPVGTGQN[p. 

TSC22 I I p心 i 叫T]TSSVGl-\QLMG悶悶MAP
。2 c.125SG>A T RTGPA j NTSSVGAQL,GO.~JTSSVGA,NTSSVGAQI M 

WRMKEEMDRAO.AELNl-\LKRTEEDLK[ 

1 c.794A>G 
I p.K265 I p.K255R]RGHQK叫VTHLDQEVl-\EV

R D州EL I DLK酬QKL，馴的I EEM 

MLNl-\LKlriHDLKKGHQKLEEMV r[p. 

I p.R276 I R276S]S州VAEVDKNI山間EL KLEEMVTSL,SLDQEVAEV，如'1VTSI DO.EV,EMVTSLDQEV,TS 
1 c.826C>A S SSA LDO.EVAEV,QKlHMVTSL 

EDSLEKFEPSTL YPYLREEDLDDSP[p.K5 
p.K501 。lN﹞ NGGLDllKSLENTVSTAISKAQNG

TSHZl c.1503G>C N AP SPNGGLDIL 

Q/-\0.FASSLRE r fEGKYIMSDLGPQE[p. 
MSDLGPQEM,QEMVHISKF,MSDLGPQEMV,I 「v1SDlGPQEp.R約 1 削M﹞MVH ISKF fGI SMTTISHWlAN 

TSHZl I c.2642G>T I M VKYQL M,MVHISKFTGL,PQEMVHISKF,Q.EMVHISKFT 

LYRQSSKMCG1VFfGASRFHCRQCS[p RFRCRQCST, RCRO.CST AY,CSTAYDTLV, TAYDTLVEL,RO.CS 

P叫 I A2.22 f]TAYDTLVELTVHMN叭叭。 TA YDT,STA YDTI VE!, RFRCRQCSTA, FRCRQCSTAY, RO.CST 
TSHZ2 I c.664G>A I T DNRKK AYDTL 

EPIKMEASSDGGFRSO.ENSPSPPRD[p. 
p.G6T7 I G677V]VCKDGSPLAEPVENGKELVKPL 

__ I？＿~~~＿J＿立豆豆豆豆三工＿J__ y ＿＿＿＿一一一＿J一－~－~~

__ I~旦

I ALAKHVRAK,LAKHVRAKA,HVRAKALSS,RAKALSS fL,KALS 
CPSCQRLHKKILELERQALAKHVRA[p.E I STLRL,AKHVRAKAl,AlAKHVRAKA,QAlAKHVRAK,HVRAK 

p.E.513 I 513K]KALSSTLRLAQDEALRAKNI I l了。 I ALSST,RAKALSSTLR,KALSSTI RI A.I. AKHVRAKAL, VRAKAI 

L TFFLLLLV, FLLLlVVFL, LLLLVVFLL,LLVVFLLEA, FFlHLVVF, 
IG間凹的叫

I CRC 

I KICH 

LUAD 

I ACC 

I THCA 

I LUAD 

LUAD 

I CRC 

I GBM 

N4 c.274ζ＞G V﹞VVFLLEATIAILFFA、門口KIDRY.l\QQ LVVF,FFLLLLVVFL CT 

ARGSPSVAINKEGESSRGTEPLWTP[p.E 

B c.901G>A 
I p.E30l I 301K]KPGSDKKSATKI EPEGEAQPQAQ 

K PET GTE PL叭!TPK, RGTEPLWTPK I UCEC 

KO.VLKMEVAVLKKLQGKDHVCRFIG[p. WGRNDRFNY .. VCRFIGWGR,FIGWGRNDR,IGWGRNDRF, 
p.C83 I C83W]WGRN HVCRFIGWGR .. GWGRNDRFNY,RFIGWGRNDR,FIGWGR 

πBK2 I c.249T>G lw DLRRSQ NDRF I KIRP 

ESNIDACQI l了VHELAREGNMTTVS ﹝pS

A c.809C>A 
I p.5270 I 270YjYLKTQKATNHVRNLIKALETREPE I NMπVSYLK TVSYLKTQK, 

Y NP MTTVSYLK，πVSYLKT郎，REGNMπVSY I CRC 
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TLKDHRWAV,GLWKAVQI iλVMIFQCPV,SLRKGSLRL,RLS 

KGHECL,RASRVHTLK,TVQRRSLRK,WAVRLGLWK,LWKAV 

QLLK,RSLRKGSLR,RWAVRLGLW,IFQCPVRTL,RTLRAHSL!, 

KNKSKKKRK,KKRKSPI 間，KSPl1 RN LR,RNLRQWPCL,CLRAS 
RVHT,RVHTLKDHR,HTLKDHRWA,AVRLGLW阱，GSRNPT

VQR,NI RQWPCI R,QWPCLRASR,PTVQRRSI. R,VMIFQCP 

VR,FQCPVRTLR,WPCLRASRV,NPTVQRRSL,SKKKRKSPl,L 
RASRVHTL,RKSPITRNL,RQWPCLRAS,HRWAVRLGL .. SKGH 

ECLVM ”GHECLVMIF”VRTLR/-\1一ISL,CPVIULHAH,KDHRWI-\

VRI ,RI SKGHECLV,ClVMIFQCPV,MIFQCPVRTl,Cl RAS RV 
HTI ,LLKGSRNPTV,GLWKAVQLI K,RWAVRI GLWK,I VMIF 

QCPVR,KSKKKRKSPl,KKKRKSPITR,KRKSPITRNL .. ITRNLRQ 

RPAVGLIJGETAGIPAPAYKNKSKKK[p.K I WPC,RNLRQWPCLR,RQWPCLRASR.l ITLKDI IRWAV,TLKD 
336fsJ RKSPITRN LRQWPCLRASRVHTL I H RWAVR .. AVRLGLWKAV,GSRNPTVQRR, RSLRKGSLRL,SL 

KDHRWAVRLGLWK L\VQLLKGSRNPTV I RKGSLRLS,lr!LRAHSLIO.,IFQCPVRl L且，LSKGHECLVM,RVH

TLKDH R叭1,HRWAVRLGI 叭1,LRLSKGHECL,KGH ECLV恥1 悴，F

TT Fl c.1007delA 

p.K336f I QRRSLRKGSLRLSKGHECLVM!FQCPVR 
Tl RAHS! 10.你

IKDRATST!KRMYRDDLERFKEFKA[p.Q 

p.Q'.130 I .530R]RGVAIKFGKFSVKENKQLEKNVE 

QCPVRTLRA,SPITRNLRQW I STAD 

RGVAIKFGK,RFKEFKARG,KARGVAIKF,EFKl-\RGVAl,KEFKA 
RGVA, RFKEFKARGV,EFKARGVAIK,KARGVAI KFG, KEFKAR 

TT Fl c.l589A>G R I DFL GVAl,FKARGVAIKF,RGVAIKFGKF I TGCT 

LDEl-IHNVKNPRVQTSIAVζKLQACA[p. 

p.R761 I R761S]SWAVrGTPIQNNI LDMYSLlKF I Kl QACASWA,L0,ACASWAV,CKI QACASW,SWAVTGTPl,K 
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CGYDSLQH LI NQNSDYl VNG!SU、、JL[p.R

p.R707 I 707H]HHLAI HPHTPKVLEVMLRNSDA I SLNLHHlAL,GISl NLHHL,lHHlALHPH,GISI NLHHlA,ISLNI 

甘I! I c.2120G>A I H I NU.P I HHLAL I STAD 

p.122_ I SELAARWEAEAVAAAKAAAKAEAEA[p 
r fLU I c.367 _368! I 123ins I .122_123insKA]KATAETVAEQVRVDA I AAKAEAEAK,EAKATAETV,AEAEAKATA,AKATAETVA,AEA 
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llKlDSVKQRKVLDIVKfSIRTVLP[p.R7S I TVLPHIWKV,SIRTVLPHl,RTVLPHIWK’的IRTVLPH,KTSIRT

p.R751 I lH]HIWKVPDVEEVNlYRIFNRVFNRLL I Vl.PH,RTVI PHIWKV,TSIRTV叩Hl,SIRTVLPHIW,LPHIWKV

TTLI 7 I c.2252G>A I H I W I POV I UCEC 

flJBA I I p.l146 I EDGVVGLNYSCGNLGRRVNGELQLG[p I LO.LGFLAll,ELQLGFLAl,VNGELO.LGF,GELQLGFLA,RVNGE I ACC,TGC 

lC I c.436C>T I F I .I 146F]FLAllN* I LQLGF,GEL心 GFLAI I T 

I I I SLLMERLSVDYGKKSKLEFAIYPAP[p.Ql I 
TUBA I c.526_5271 I p.Q176 I 76fs]PGLHGRGGALQLHPDHPHDPGTF I AIYPAPPGL,GLHGRGGAL,HGRGGALQL,LQLHPDHPH,FAI 
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DIERPTYrNLNRUGQIVSSITASl[p‘ R24 

flJBA I I p.R243 I 3Q]QFDGALNVDLTEFQHJLVPYPRIHF I LO.FDGALNV,SSITASLQF,ASLO.FDGAL,SLQFDGALNV,ITA 
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TUBB I I p.V102 I V102M]MPRAVLVDLEPGT!\r1DSVRSG I HE.ASGGRYM,GRYMPRAVI ,YMPRAVLVDL,EASGGRYMP 
~~ _________ ! __ _ 

HEASGGRYVPRAVLVDLEPGTMDSV[p. 

TUBB I I p.Rl.19 I R1!9HjHSGPFGQVLRPDNFIFGELRAR I MDSVHSGPF,HSGPFGQVL,SVHSGPFGQV,HSGPFGQVLR 
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p.A340 I A340f]1 rlQELKEKIAYLEAENLEMHDR 
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p.L101 I 01刊FKGRSGDKMIHEKNINQLKSEVQY I llK\IYFKGR,KVYFKGRSG,YFKGRSGDK,FKGRSGDKM,HEEll 
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KKKHQEVQ［且QDPVFQGSDSSGYQSD[

TWIST I I p.H306 I p.凹的Q]QKKKKKKRKHSEEAEFTPPLK

NB I c到8T>A I Q I CSPKR I SSGYQSDO.K 

TXND I I p.R343 I llKSVDWLLVFSLFFLISFIMYATl[p.R34 I FIMYATIQT,IQT的 I RWL,Qf ESI RWLI, Y AT I QT ES I, I MY ATIQ 
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AERSEPTQL\lHTEDDIKEDGIVPL(p.R2 
p.R234 I 34C]CYVKFQNVNSVTIFVQSNQGEEET I GIVPLCYVK,IVPLCYVKF,DG!VPLCYV,KEDGIVPL凹，GIVPL

fXNLl I c.700C>T I C I TR I CVVKF I UCEC 

TVSETQWKV,ESMTLLFEV,TLLFEVFTl,STVSETQWI已SMTL

LFEVF,EVFTIWLIY,QWK\JTVTPR,MTLLFEVFT .. TPRESMTLL 
,SETQW的JTV,TQWKVTVTP, LLFEVFTIW, FEVFTIWL!, MTL 
LFEVFTl,lLFEVFTIWL,STVSETQWKV,TQWKVTVTPR,ESM 

PEPQDVAQCLEVGLFDTPPFYSNST[p.T I TLLFEVF,TU.FEVFT!W,lHVFTIWLl,KVTVTPRESM,EVFTI 

c.1054 ms I p.ns2f I 352fs]VSETQWKVTVTPRESMTLlHVF I WUYS,TPRESMTLLF,RESMTI LFEV,FEVFTIWLIY,SETQWK 

.I＇.！：~~－~－－－L?_g＿~l旦旦控＿＿＿＿＿J__~ ___________ J __ I！~＂：＇.~JX？＿~~－－－－－－－－－－－－－一一一一一一一＿＿j__:{IY.T1_I~~~）＇.~旦旦：！：~－－－－－－－－－－－－－－一一一一一一一一一＿＿＿J＿旦~！~~－－－－－－－－－
FGTEKDKVNCSFYFKIGACRHGDRC[p.S 

U2AF I I I 34Y]YRLHNKPTFSQTIALI NIYRNPQNS 
1 I c.101C>A I p.S34Y I s I YRLHNKPTF,CYRLHNKPTF,GDRCYRLHNK,GACRHGDRCY I LAML 

I I I FGTEKDKVNCSFYFKIGACRHGDRC(p.S I I CESC,LA 
U2AF I I I 34F]FRI HNKPTFSQTIALLNIYRNPQNS I FRLHNKPTF,CFRLHNKPTF,ACRHGDRCFR,GDRCFRLHNK, I Ml .. I UA 
1 I c.101仁＞T I p.S34F I s I GACRHGDRCF I D,UCS 

SLHFPFNKV,HI VI RI RGV,I LRFQQISL,VLRLRGVSI已GI/SKF
PLLR, !SLH FPF N K, RFQQIS LH F.QQIS LH FPF .. RLRGVSKF P, R 
GVSKFPLL, FP LLRFQQ!, FPF N KV\/ AF, LRLRGVSKF, LRGVSK 
FPL, VS KFP LLRF, LH F PFN KVV, RLRGVSKF PL,S LH FPF N KVV, 
L VLRLRGVSK,0.ISLH FPFNI已 KFPLLRFQQI, FQQIS LH F PF, HF 

p.G684 I EDGRTLSDYN!QKESTLHLVLRLRG[p.G I PFNKVVAF,RGVSKFPLLR,ISLHFPFNKV,VLRLRGVSKF,GVS 

立哇立一＿J__ 

一~：巨E一＝＝＝＝＝

刊＿EVEPSD.﹝IE1、IVKAKIQDKEG!PP﹝p.119

1T]TSRGSSLQASSWKMAVLFLTTTSRR 

KQKQKAQD ELSS RPQTLPLP DVVPD[p. 
UBE2J I I p.Gl93 I G193WjW盯HLVQNGIQLLNGHAPGA I VPDWETHLV .• VVPDW盯HLV,DVVPDW盯H l, WETH lVO.N 

三＿＿＿＿＿＿＿＿＿＿＿］＿土主？且三I______ J__:'.L _________ j__：｛！：＿~~＇~－~－－－－－－－－－一一一一一一一＿＿＿＿＿J__9＿~－~：：＿~_r:＿！＿：＇.：｛＿~~＇.？－~~－－－－－－－－一一一一一一一一一一＿＿＿＿＿＿＿J __ ~立在E
LEG NVCLNI LREDWKPV仁f!NSI IY[p.G1 I NSllYDLQY,51 IYDLQYL,TI NSI IYDL,! IYDLQYLF,!YDLQYLFL,I 

UBE2 I I p.G13! I 31D]DLQYLFLEPNPEDPLNKE.L\AEVLQ I !YDLQYLFL,SllYDLQYLF,1 NSllYDLQY,l TINS! !YDL,NS!!YDL 
M I c.392.G>A I D I NN I QYL I TG口
UBE2 I I I EEYPMAAPKVRFMTKIYHPNVDKLE[p‘ 

圍坐－~－－－－－－--L土三~－！＿§三工＿＿＿＿＿LJ？：：~~~＇. ___ J__~§－~JJ.＿＇.＇.~~－！＿：＇.！~，~－9-~~~－~！巴金i旦旦旦旦旦去＿J__~＇.！~~－~！＿~~Lfi~~~~＇.？－~~－~－~－~－~J＿＇.~－~－9-＇.但！：！：＇.：｛＿！＿：＇.~~E＇.！一一一一一一＿＿＿J主~~－－－－－－－－－－
UBE2 I c.33.54_335 I p.R111 I YENSRCYNEMALIRVVO.SMTQLVRR[p. 
。 I .SinsG I 8fs I R1118fs]APRGL * I SMTQLVRRA, TQLVRRAPR,LVRRAPRGL,i\tlTQLVRRAPR I KIRC 

I I I AYRSHGVLDPRLLVGC1WAVLAVHG[p. I 
UBIAD I I I A971「]TGNLVNTYYDFSKGIDHKKSDDR I GTGNLVNTY,AVHGTGNLV,TGNLVNTYY,GTGNLVNTYY,V 

c.289G>A I p.A97T I TL\/ I LAVHGTGNL,HGTGNLVNTY,LAVHGTGNLV I CRC 

I I LP ！芯EHTAKKMKATNEPSLTH M DC[p. 
UBOX I I p.S417 I S417L]LTG P LSH EQKLSQS L EIALASTLG 
5 I c.12.SOC>T I L I SM I HMDCLTGPL.LTGPLSHEQK,THMDCI了GPL

GLLζPALHL,LLCP/-\U才 LV,AU才 LVKPRV,ALVAPRGLL,VU IQ 

NLDPf,MLHSCR!QK,SSSFSKWCR,SFSKWCRP\111,APRGLLC 
PA’KPRVI HQNL,EQMLHSCRl,NLDPTSSSF 
,QKSDFSNN\i旬，NNWNSSTQW.APLAPPALV,GLLCPALHLV. 
LLCPALH LVK, QM LHSCRIQK, TSSSFSKW℃R,SFSKWCRPW 

PIGP!VPFTPIGPIGPIGPTGPAl-\P[p.A52 I L,KWζRPWLEQM,LAPPALVAPf司，GPAAPLAPPl-\,APLAPPA
3fs]LAPPALVAPRGLLCPALHLVKPRVL I LVA,APRGLLCPAL,IQKSDFSNNW,RGLLCPALHL,HQNl.DP 

UBQL I I p.A523 I HQNLDPfSSSFSKW’CRPWLEQMLHSC I TSSS,QNLDP rSSSF,SSFSKWCRPW,LEQMLHSCRl,HSCRIQ 

Bl.CA 

！：＇.~－－－－－－－-L~：｝＿~豆豆豆豆豆＿J__ ！~ ___________ J＿豆豆.~~~£~旦旦~~－~~~I且也豆豆~－－－－－－－－－－－－－－－－－1~~－！＿：＇.~，旦旦些~~~豆豆工.9:.~~＇－9-~I~？.三巨~~L_________________________________ J __ ~！：呂立＝
KHPVLCLFCGAILCSQNICCQEIVN[p.Gl 

p.Gl64 I 647W]WEEVGACI FHALHCGAGVC! FL 

＝＝立哇~！－一＿J__ 
LMQMfRP＼丹Vl.,TSHI MQMrR,CV、TSHlMQM,f﹔PPCW1SH

L,HL~叫QMTRPW’AEGFPPCWT,HI MQMTRPWL 
pP280 I TAUJV『、」 N 〔3N PSPL EALLL\GAEG FPP[r}. I MQMTR’GFPPC~～ TSHL’ FPPC、VVTSHLM’SHLMQMTRPV~,, 

UBR4 I c.84日6de!C I 2fs I P2802fs]CWTSHLMQMTRPWLW I AEGFPPCWTS I STAD 
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p.K212 

UBRS I c.6360de!A 。fs

p.R251 

UBRS c.7551G>T JS 

UBXN p./\276 

J c.827C>T v 

p.0262 
UGP2 c.784G>C H 

UGTl 
Al c.10A>G p.T4A 

UGT2 

Al c.290delA p.N97fs 

UGT2 

B11 c.1340G>T p.R4471 

UGT2 p.P289 

82.8 c.866C>A H 

UGT2 p.M21 

EVLPTKMSY/V\NLKNVMNMQNRQKK 

[p.K2120fs]KGKNSPCCQKKLRVQNQG 

HLLMILLHN* 

LDDTDDGDDNAPLFYQPGKRGFYTP[p. 

R2517S]SPGKNTEARLNCFRNIGRILGL 

CLLQ 

LDQVTGFLGEHGQLDGLSSSPPKKC[P 
A276V]VHSESLIDASEDSQLEAAIRASL 

QET 

AS FYNSGLLDTFIGEGKEYIFVSNI [ p. D2 

KNSPCCQKK,KI RVQNQGH,RVQNQGHI L,VQNQGHLLM, 

LRVQNQGHL .. NQGHLLMIL,MQNRQKKKGK,KGKNSPCCQ 

K, KLRVQNQGH L, RVQN QG H LLM, LRVQNQG H LL, VQNQG 

HLLMl,NQGHLLMILL 

GFYTPSPGK,RGFγfPSPG,RGFYTPSPGK,SPGKNTEARI 

KKCVRSESI 

621一l﹞ HNLGAfVDLYILNHLMNPPNGKR I NIHNLGA 1V,IFVSNIHNL,YIFVSNIHNL,FVSNIHNLGA汁INL

CEF 

MAR[p.T4A]AGW1 SPIPLCVSLLLTCG~ 
AEAGKLL 

EIYHVPFGKERIEGVIKDFVLTWLE[p.N9 

7fs]IDHLLQPFGDSIRRWPK* 

STDLLNALKTVIN DPL YKEN IMK凶［p.R4

471]llQHDQPVKPLDIV\VFWIEFVMPH 

KG 

FQFP H PF LPN I DFVGG LHCKP AKP L[ p. P 
2891-1]HKEMEEFV[)SSGENGVVVFSLG

SVIS 

GATVDLY,KEYIFVSNIH 

ARAGWTSPl,AGWTSPIPL,MARAGWTSPl,RAG叭/TSPIPL

LLQPFGD剖， DFVLTWLEl,TWLEIDH LL, LEI DH LLQP, VLTWL 

El DH L,H LLQP FGDSI, LEIDH LLQPF, KDFVLT仇IL日，QPFGDSI

RRW 

KENIMKLSl,IMKI SllQH,YKENIMKLSl,KENIMKLSll 

HCKPAKPLHK,KPAKPLHKEM 

RVKN llYVL, f FMERVKNl,KN llYVLYF,l IYVL YFDF, VKNllYVL 
FPPSYVPVVMSELTDQMTFMERVKN[p I Y,MEIWKNllY,FMERVKNll,FMERVKNllY,RVKNllYVLY,TF 

.M214月 llYVLYFDFWFEIFDMKKWDQF I MERVKNll,NI IYVL YFDF,llYVI YFDFW,MTFMERVKNl,MER 

KICH 

TGCT 

cu 

BICA 

KIRP 

CRC 

TGCT 

GBM 

B7 c.642.G>A 41 YSEV I VKNllYV,VKNllYVLYF I LUAD 

FNSTlSDAFLQSKMRNIFSGRLTAl[p.El I KLFDILDHY,FSGRLTAIK,SGRLTAIKI ,TAIKLFDIL,GRLTAIKI I 
p.uo2 I [l2K]KLFDILDHYTKNCDLMVGNHAUQ I F,RLTAIKI FDl,Kl一FDILDHYT,IFSGRLTAIK,SGRLTAIKLF,IKI F I CRC,UCE 

一日－豆~~一J__ g＿士5三丘在＝＝＝＝＝＝
I HLQAPSPSL,SLWPuVNMLC,IQHLQAPSP,LO.APSPSLW,AP 

UHRF I I p.11330 I EIPVVVPMQIELLNSS!TI KDDIPP[p. 1日！”SLWPW,SPSI WPWNM,TLKDDIPPSl,SPSLWPWNML,I 

·－－坐｝___ _J __ ~＇.~~~2~－~！~立一L主＿＿＿＿＿＿＿＿＿＿__]_ __ ？.豆豆.l~＇.旦旦旦f史~－~型~~立也~E~；；；~－－－－－－Lg_~－~－g_~~~~~＇旦旦旦.f.:＿~！？＿~－~L~－~：世E~~~~－~i::'.，！：？＿~旦旦旦旦~－－－--1－－~！：呂立一＿＿＿＿, 
CO.CRlTRDATPSRAGRACEGDLVSP[p. 

UMO I I p.M55 I M5591]IGGGLSAATGVTVPGLGTGTAA 

~~：L ______ j___~，J，笠.？.~.三~~_ ___[ __ 2!_ ＿＿＿＿＿一＿___[ __ ~－~－~~－－－－－一一一一一一一一一一一一一一一一＿___[ __ ~－~~~！豆豆豆~：＇.~~＇.豆豆豆~－~：在＇~~豆E江三~－~三.~~豆豆豆竺：已在一＿＿＿＿＿＿＿＿＿＿＿_j__I_~~I_ ____ _ 
UNC9 I c.1334_133 I p叫 I LTMVAYGLVECVESKNPIRPHAPGO.[p. 
到 STC>CG A V445AJANQAEDE叮叮KM* j RPHAPGQAN TGCT 

KLl-\MLLVTL,LAMLLV fLV,t'\MLLV fLVA,MLLV fLVAA,HMK 
AKLAML,KAKLAMLLV,LHMKAKLAM,MKAKLAMLL,AKLA 

YHWWC',.AVAIFTVYLGSSLHMKAKlA(p MLLVT,KLArvlLlVTLV,A「vlLLVTlVAA,MLLVTLVAAA,HMK

IJNC9 I I p叫 i .Vt-I馴MLLVTL AKLAMLL,KAKLAMLLVT,SUIMKAKLAM,LHMKAKLAML 
3B1 c.1492G>A M RGVAP MKAKLAMLLV,AKLAMLLVTL,LAMLLVTLVA CESC 

D FN ISSLSG LLS PAL TES LlVA LPP[p.P49 

, ＿＿立~!S三＿＿J __ ~：~~~盟主＿＿＿J __ ［＇.，~；豆豆豆J_f~1~I~旦旦旦E立：一一一一一＿＿＿＿＿＿＿＿＿＿＿＿__]_ __ ~－~~~主~i'－~~，＇.＇.：.~i'i'＿~I~挂在，~~~~~0－~ff_Y1立~~I－~旦旦旦一－－－-L~I在c9..___ _ 
UPK3 I c.816_8171 I p.G272 I QITQEAVPKSLGASESSY fSVNRGP﹝口，G

A I nsC I fs I 2.72fs1ATGQG你 I YTSVNRGPA I KIRC 

UQCR I I I MLSVA[p.S6A]ARSGPFAPVLSATSRGV I SVAARSGPF,ARSGPFAPV,SVAARSGPFA,AARSGPFAPV,L I 
FSl I c.16T>G I p.S6A I AG.'\LRPlVQ I SVAARSGPF,i-\RSGPFAPVI I ACC 

UQCR 

－－~－~＿｝ ________ L~：I：~？：在＇.＇..豆＿＿＿＿＿＿［一J?:!

Q/-\VRRPLVASVGLWPASVCYSH fD[p.I 

83V]VKVPDFSEYRRLEVLDSTKSSRESS 
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HVW.'\AVCHR;RLPAGPE帥，HARPLG H RA .. i-\AR PTGETV，的
SRGLHA.'\,SSRGLHANl,,l\VCHREELR,E.l\FCPLPRL,ETVK.'\ 
GGSV,0.VI ITPO.HHV,HTPO.HHVWA,LPRLGLGAA,RPLGI IR 
APE,APEGAARPT,TPQHHVWAA,RAASGANRW,AEHARPL 
GH,RGARHGQVH,GQVHTPQHH,EELRSSRGL,GO.VHTPO. 
HHV,AGRLPAGPEA;AARPTGEfVK,TVKAGGSVNR,RSSRG 

HFLREMGQFYEAESCLVEAGRLPAG[p. LHAAIJ,SSRGU IAAHI 1,HTPQHHVWAA,LPRLGLGAAA,RP 
G639fsJ PEAFCPLPRLGLGAAADRAAS LGHRAPEG,TPQHHVWAAV,ELRSSRGUIA,GRLPAGPEAF, 

GAN RWEHAEHARP LG H Ri\PEGAARPT WEHAEHARPL,QVHTPQ卅一IVW”WAAVCH REEL, REELRSS 
p.G639 GETVKAGGSVNRRGARHGOVHTPQH RGL,I RSSRGLHAA,PEAFCPLPRL,GETVKAGGSV,CPLPRLG 

p 7 ！鬥主G fs HVWAAVCH REELRSSRGLHAAH HSG* LGA I KICH 

c.39 40ins MEAPTVE f PPDPSPP[p.S13fs]FGPGP GAAARGAGK, V 1-\RPGCGAA,SVARPGCGA, TPPDPSPPF, VA 
URll p.S13fs CPGSVARPGCGAAARGAGKGGH* R PGCGAAA,CGAAARGAGK ,SVAR PG CG AA I HNSC 

DPTSVA!ASIOSAATFPDPNVKYVF[p.R 
520.]QTENGGO.VMYRVIQVSEGQLDG 

USFl I c.155G>A I p.RS2Q QTEG FQTENGGQV,Cl.TENGGQVMY,FQTENGGQVM I UCEC 

NSf fVELYWSLPEKPNGLVSQYQLS[p.R YQLSHNGNL,QLSHNGNLL,LSHNGNLLF,SQYQLSHNG,SH 

USH2 I c山心 i p.R371 I 叫才 NGNLLFL, YQLSI INGNLL,QYQLSHNGNL,0.LSHNGNLLF,SQ 
A A 9H PNSR YQLSHNGN,I SHNGNLI FL I GBM 

KAHVRWEAPFRPNGLLTHSVLF1 G![p. F 

U叩 i I p.間 I 2泊2369納6的9叩叭州n刊m川川LI山叫＿！＿~仲h VlHGll YV,SVlHG!LY,TGllYVDf叫人 HSVLFTG!l ,HSVlHG! 
A c.7107C>A 9L EETN l Y,SVLFTGI LYV,FTGILYVDPV,LYVDPVGN NY I CRC 

VLDAALE1GQLllMETRKKDG1、WPS[p.

p.A286 A286f]I QLHVM N NN MSEEDEDFKGO. GTWPSTQI H,TWPSTQl HV 
USPU I c.856G>A PGICGL M,TO.lHVMNNNM I CRC 

p.K782f KKRYFDENl-\AE DFE KH ESV EY KPP K[ p. K 
USP1S I c.2344delA I s 782fs]NPL* I VEYKPPKNPl I 5-rAD 

DIPSG1 SKHLQKKAKKO.AKKQAKNQ[p. 
p.R455 I R4550.]0.RQO.KIO.叫iLND!CTIDI IP 

USP16 I c.1364G>A I Q EDSE QAKNQQRQQK,0.0.RO.QKIQGK,AKNQQRQQKI I UCEC 

FKAIKLEYARLVKLAQEDTPPETDY[p.R8 ETDYH LHHV,H LHHVVVYF, YH LH HVVVY, l DYH LHHVV,El 
p.R873 73H]HLHHVVVYFIQNOAPKKllEK fLlE DYH LHHVV,H LHHVVVYFI, YH LH HVVVYF’。rPPETDYHL,T

USP2S I c.2618G>A I H Q DYHLHHVVV I UCEC 

p.R111 EPPKLPSYSTHELζERFARIMLSLS[p.R1 

USP25 I c.3356G>A I 9Q 119Q]QTPADGR* I MlSLSαf PA, RIM LSLS0.1,1 MLSLSQrP,IM LSLSQTPA I CRC 

TLKSGHYICDAYDFEKQIWFTYDDM[p. 
p.R861 R861Q]QVLGIQEAQMQEDRRCfGYIF FTYDDMQVL,MQVLGIQEA,TYDDMQVL心，MOVLGIQEA

USP26 I c.2582G>A I 0. FY k司 HN Q I CRC 

NIRSVVLRHCKKRQSHLRLTLKNNV[p.F LLFI DK LSY,TLKN NVLLF, RLTLKN NVL, LKN NVLLFl,T LKN NV 
81L]LLFIDKLSYRDAKO.LNMFLDllHQN LL刊， LLFIDKLSYR, L TLKNWLLF,KN NVLLFIDK, VLLFIDKLSY, 

USP29 I c.243C>A I p.F81L l K LRLTLKNNVL, RlTLKNNVLL I CRC 

LTEMYYDGFHRSFCDTDDLETVHES[p. 
p.0391 I D391叫 NCIFAFETPEIFRP叫0.RGIH ETVH ESNCI, TVI I ESNCI F,H ESNCIFAF,TVH ESNζIFA,ESNCI 

USP31 I c.1171G>A I N lN FAFET,VHESNCIFAF I CRC 

仁I LKVLPHFESLGKQEKIPNKMSAF[p.R 

USP33 I c.107G>A 
36Q]Q心肌叫叫的SLG I KM叫NHC SAFO.N叫，MSAFQN叫.SAFO.NHCP

I p.R36Q l TC HL I UCEC 
STAPSRNFr fSPKSSASPYSSVSAS[p.L2 

USP4 I c.T75C>G 
p.L259 I 59V]VIA 

I v GFS YSSVSASVI, PYSSVSASVl,S PYSSVSASV, YSSVSASVIA I CESC 

DSYfLKEAELKMGSSLGLCLGKAPS[p.S Ki\PSLSQLF,PSLSOULF,SLSQLFLFF,APSLSQLFL,GKAPSLS 

p.S851 I 8S1L]lSQlHHAMGSDVO.PGTEM帥 QL,SlSQLFlffA,PSLSQI FLFF,KAPSI 50.LFI ,LGKAPSLSQL, 
USP40 I c.25.52C>T I I VEE GKAPSI SQLF,APSl.SQI. FLF,LSQI Fl.FFAM I CRC 

SPAAESLEEPDAAAGLSS1 KKAPPP[p.R 

p.R779 I T79P] PDPGTPATKEGAW叫叫EE
USP42 I c.2336G>C I p PPPS I 叭KAP阱，STKKAPPPPD I ACC 

LFDNYMQQDAHEFLNYLLNTIADll[p‘ 

46 : c.4!0A>G : ~ QE7 : ~~~~﹞K REEKKQEKQNGKlKNGNMNE : TIADll REEK.II. REEKKQEK LlNTIADll R : TGCT 
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EEIERIHREVAFMKTAQVLSKWDPV[p.V 
148月 I LKN RQ.l\EQL VFPLEKEEPAl.l\PI E 

A c.442G>/-\ H I VLSKWDPV仙SKWDPVIL,I州 I me 
SRML.l\KGWMEVQSGDEEDGEEEEE[p 

c.226 _228d p.E81d .E81dei]VL.l\LDMDDEDDEDGGN.l\GEE 
UTP3 巴！ GAG el EEEENl-\DD GEEEEEVU-\L PRl-\D 

VLLFW.l\CFLPFWLWQLLAQYHQAPL[p 
p . .l\289 一A289EjEPRT.l\RIVNYLTTCLTYGNSCA LEPRTARIV,.l\PLEPRTARl,AQYHQ.l\PLEP,HQ.l\PLEPRTA .. E 

UTS2R c.866C>A E NPFL PR11-\RIVNY KIRP 

QKYPPVKFLSEKDRKRILITGG.l\GF[p.Vl 

UXS1 I c.298G>C 
p.V100 I 00心

I L TGR I LITGGAGFL,ILITGG/-\GF叭GSHUDKL I ov 
EAGEGPGWGG.l\HPRICLQPPPTSRT[p‘ 

c.151 叫！ P51S]SFPPPRLPALEQGPGGLWVWGA TSRTSFPPP,RTSFPPPRL八SRTSFPPPI司，SFPPPRLPl-\L,TSFP

VARS I C>AG p.P51S T/WAQ PPRLPA,QPPPTSRTSF I /-\CC 

SLSTGVGYL, H LS LS.l\ WKL, LSAWKLCSA,ATSESCSTI八，LWM
RPPGK,ITQGHSSLK,VAA/\VPLQR,GSGVWRPl-\K,SVGPQT 
CPR,QTCPRSPYR,RWLGVAAAV,GGRRWLGVA,AVPLQRP 
LR,RSQKRKGKR,RWRNGSVGP,RSPYRVCLR,RVCLRSSRL,C 
LRSSRLHL’的SRLHl.Sl.,SSRLHI SLS,TGVGYI. WMR,MTWPR 
STPM .. RPLRPPPPL,CPRSPYRVC,ERRWRNGSV,SLKLRRAD 
L,RLI ILSLSAW,GRRWLGV.l\A,RRWLGVAAA,LGVAAAVPL, 
Al-\VPLQRPL,LQRPLRPPP,AKEPQPREM,CETEASPSL,LSTG 
VGYLW,RSTPMERRW,RRWRNGSVG,PQTCPRSPY,SRl HL 
SLSA,TQGHSSLKL,TEASPSLST,WLGVAAAVPL,SLSAWKLC 
SA,RLH LSLSAWK,TITQGHSSLK,GVA.l\A VPI. QR,STGVGYL 
WMR,GSVGPQTCPR,GGRRWLGVM,LGSGVWRPAK,EM 
HSQKHKGK,KGKRTCETEA,GYLWMRPPGK,RSTPMERRW 
R,IWVRNGSVGPQ,RVCLRSSRL刊，ζLRSSRLH LS,RSSRLH LSL 

MPGG[p.G3fs]RRWLGVAAAVPLQRPL S,SSRLHLSLSA,TWPRSTPMER,EASPSI STGV,QTCPRSPYR 
RPPPPLGSGVWRPAKEPQPREMRSQK V,STITQGHSSL, MPGGRRWLGV, RPPPPI. GSGV,CPRSPYRV 
RKGKRTCETEASPSlSTGVGYI WMRPP CL,MERRWRNGSV,SPSI STGVGY,RRWLGVMAV_,AAAVP 
GKGCGNTV句PRSTPMERRWRNGSVGP LQRPL,LQRPLRPPPP,SLSTGVGYLW,LSTGVGYLWM,GNT 
QTCPRSPYRVCLRSSRLHLSLSAWKLCS WPRST P此1,GPO,TCPRSPY,YRVCLRSSRL, LRSSRLI I LSL,SRL 

1 c.7deiG ATSESCSTiTQGHSSLKLRRADL * H LSLSA W, LH LS LS AW KL,SATSESCSTI I Sll-\D 

CVPKPVDYSCQPWY AGAM ERLQAET[ 

戶服 i p闊的KUNRVNSTYLVRHR fKESGEY RLQ/\ET KLI, KLI N RVNST ,AETKLI N RV, KUN RV NS TY, AMER 
VAV3 I c.2053G>A I K A!S! LQAETK,MERLQAETKL I CRC 

HSVSYPPGAVTEHKVKTDEVVTLTP[p.R 
p.R山︱叫i] H !GPKVSLSPG PEQKYETEGSS1 I仁f PHIGPK,EVVTLTPf竹， LTPHIGPKV,DEVVTLTPH,TLTPI II 

VCAN I c.3374G>A I SH TGF GPKV,VTLTPHIGPK,TPH!GPKVSL,DEVVTLTPH! I CRC 

SSPPATQPTRPPTVEDKEAFGPQAL[p.S 
p.5130 1308C]C f PQPPASTKFHPDINVYllEVRE 

VCAN I c.3923C>G I 8C NK ALCTPQPPA,CTPQPPASTK,KEAFGPQAI C I CESC 

p.355 USNQKQQQQQQQQQQQQQQQQQ H N\J TSWPG K,QQQQQH NVT,QQQQHNVTS,QQQH NVTS 

c.1063 106 I 心5 QH[p.3S5 __ 356insN]NVTSWPGKQVE1 b九九NVfSWPG KQV,QQQQQQQH NV,QQQQQQI I NVT,QQ 
VEZF1 I 4insACA N LRLWEEAVKARKKEAA QQH NI. TSW, QQH NVTSWPG I STAD 

GAEEAGVEEYGPEEDGGEESG/-\EES[p. 
G39S]SPEESGPEELGAEEEMEAGRPRP 

VHL I c.115G>A I SPEESGPEEL I KIRC 

VEEYGPEEDGGEESGAEESGPEESG[p.P 
4SL] LEELGAEEEMEAGRPRPVLRSVNS 

VHL I c.134C>T I PEESGLHL,LEEI GAEEEM,EESGPEESGL 

PEESGPEELGAEEEMEAGRPRPVLR[p.S 

VHL I c.194C>T 
叫V附PSQV!FCNRSPRVVI川 j RPRPVLRL叭

I p.S6SI I LN RPVI RI VN I KIRC 

GAEEEMEAGRPRPVLRSVNSREPSQ[p. 
叫DIFCNRSPR川

VHL I c.22 lT>A I p.V74D I QPYP PSQDiF I KIRC 
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VHL I c.232A>G 

VI-IL I c.236G>C 

VHL I c.245G>C 

VI-IL I c.263G>[ 

VHL I c.266T>A 

VI-IL I c.266T>C 

VHL I c.320G>C 

VI-IL I c.332G>A 

VHL I c.333C>A 

VI-IL I c.343C>A 

z些~－－－－－--L--

EME.'\GRPRPVLRSVNSREPSQVIFC(p. 

N78D]DRSPRVVLPVWLNFDGEPQPYP 

I p.N78D I TLPP I VIFCDRSPR, VIFCDRSPRV,QV!FCDRSPR I KIHC 

MEAGRPHPVLRSVNSREPSQVIFCN[p. 

叫師叫心FDGEPQPYPTL I VIFCNPSPR,SQVIFCNPS,VIFCNPSPHV,QVIFCNPSPH,NPS 

I p.R79P l附附V叫SQV!FCN附，FCNPSPRVVL I KIRC 

GHPRPVLHSVNSHEPSQVIFCNRSP[p.R 

82P]PVVLPV‘WLNFDGEPQPYPTLPPGT 

I p.R82P I GH I RSPPVVLPV,SPPVVLPVW,VIFCNRSPPV,RSPPVVLPVW I KIHC 

LRSVNSREPSQVIFCNRSPRVVLPV[p‘W 

部叫FDGEPQPYPTLPPGTG馴SY I VVLPVL川PRVVLPVL,RVVLPVLL叫附VLPVLL RSP 

I p.W88L l H HVVLPVL i 州：
RSVNSREPSQVIFCNHSPRVVLPV叭／﹝p.L

89H]HNFDGEPQPYPTLPPGTGRHIHSY 

I VVLPVWI INF,RVVLPVWHNF,HNFDGEPQPY I KIHC 

RSVNSREPSQVIFCNRSPRVVLPVW[p‘L 

89P]PNFDGEPQPYP1 LPPGTGRRIHSY 

I p.L89P l HG I VVLPVWPNF,WPNFDGEPQ,HVVLPVWPNF I KIRC 

RVVLPVWLNFDGEPQPYPTLPPGTG[p. 

p.H107 I R州州州HLWLFHD/-\GTHDGL GTGPHll ISY, TLPPGTGPf司，TGPRIHSYI司， LPPGTGPHl,TLPPG

I p LVNQ TGPRl,GTGPHIHSYR 

PV~NLNFDGEPQPYP fLPPG1 GRRIH [p. NYRGHLW凹，TGHR!HNYH,R!HNYRGHL,GTGRRIHNY,lllN

YHGHLW,HNYRGI ILWL.’的GRRIHNYI司，HNYRGHLWLF,RI p.5111 I S11州Y馴叫LFRDAGTHDGLLVN

I N O.TELF HNYRGHLW,NYHGHLWLFR,RHIHNYRGHL,IHNYRGHLWL I KIRC 

PVWLNFDGEPQPYPTLPPGTGHR!H[p. 

p.S111 I 51叫RYRGHLWLFHDAGTHDGLL
I R QTELF 

NFDGEPQPYPfLPPG1GRRIHSYRG[p. 

p叫 j H叫NIWLF悶悶
I N FVPSL 

RYRGHLWLF,TGHRIH R沛，RIHRYHGHL,GTGRRIH肝，IHRY

RGHLW,HHYRGI ILWL,GTGRRIHRYR,HRYHGHLW凹， RIHR

YRGHLW,RYRGHlWI FR,RHIHRYHGHI ,IHHYRGHl WL 

SYHGNLWLF,RIHSYRGNL,HSYRGNLWL,11 ISYRGNLW,HSY 

HGNLW凹，RIHSYRGNLW,SYRGNLWI FH,RRIHSYRGNL,11-1 

SYHGNl l仇ii_

仁rDSLFL叭，TMGFWLTKL,YLCHLSM口，SMLTDSL孔，H LSM 

LTDSL,SLFLPISH亡，FLPISHCQC,HTMGFWLTK,FWL f KLNYL 

,NYLCHLSML,RGHLGSSEM,GFWLTKLNY,EMQGHTMGF, 

LSMI TDSLF,I NYLCHI SM,SSEMQGHTM,SEMQGHTMG, 

MQGHTMGFW,TKLNYLO址，LPISHCQCl.KLNYLCHLSM,M

LTDSLFLPl,FLPISHCQCl,HTMGFWLTKL,GFWLTKLNYL .. RI 

HSYRGHLG,LTKLNYLCHL,MGFWLTKLNY,LPISHCQCIL,SE 

DGEPQPYPTLPPG fGRHIHSYHGHL［口.L I MQGHTMGF,HLSMLTDSLF,HSYHGHLGSS,YRGHLGSSEM 

p.Ll16f I ll6fs]GSSEMQGHTMGFWLTKLNYLC I ,GSSEMQGHTM,MQGHTMGFWL,LNYLCHLSML,CHl.SM 

QPYPTLPP（吉﹝GHHIHSYHGHLWLFR﹛ p.

p.012! I Dl21Y]YAGTHDGI LVNQTELFVPSlNV I RYAGTHDGI ,RGHLWLFRY,WLFRYAGTH,RYAGTHDGl.1,R 

I KIRC 

__ y＿~~＇－－－－－L~：~立l，§＿三！：____ J一＿＇！＿＿
Ll DSlHPl,TMGFWLTKL,Yl CHlSMLT,SMl fDSLFl,WLFR 

DAGHT,HLSMlTDSL,SlFI PISHC,FLPISHCQC,HTMGFWI了

K,FWLTKLNYL,NYLCHLSML,GFWLTKLNY,LSMLTDS凹，LF 
RDAG卡ITM,LNYLC﹜iLSM,RDAGHTMGF,TKLNγLCHL,LPIS

「iζQζl

PTLPPG[ GHHIHSYHGHLWLFRDAG[p‘ I HCQCl,HTMGFWLTKL,GFWLTKLN況，LTKLNYLCHL,MGF

p.G123 I Gl23fs]H fMGFWlTKLNYLCHLSMLTD I WLTKLNY,LPISHCQCIL,HLSMLTDSLF,FRDAGHTMGF,RD 

__ y＿~~＇－－－－－L~：~~z~些＿＿＿J __ 一＿＿＿＿＿＿＿J __ ~－~£~E＇.旦旦旦旦旦？－一一一一一一一＿＿＿＿＿＿＿＿＿J ＿＿在g＿巳I且啞g£~「i己﹜E位~~
PGTGRRIHSYRGHLWLFHDAGTHDG[p 

p.l.128 I .U28H]HLVNQfELFVPSLNVDGQPIFA 

z些~－－－－－－＿］＿土~§＿？.立在一＿___[ ___ ~－－－－一一＿＿＿J一旦~！：~－－－－－－一一一一一一一一一一一一一一一＿＿＿＿_J __ ＇.：！＿~~~-9I~！巳
HSYHGH LNLFRDAGTH DGLlVNCl.TE[p I LVN0.fEFFV,EFFVPSLNV,GLLVNQTEF,LLVNQ1 EFF,NQf E 

p.l13.S I .L135FJFFVPSlNVDGQPIFANITLPVYT I FFVPS,LLVNQTEFFV,NQTEFFVPSL,GLLVNQTEFF,TEFFVP 

__ y＿~~＇－－－－－-1-~：:1:2~主三l____ J __ ~－－－－－－－－－－－－－－L~－~－~－－－－－一一一一一一一一一一一一一一一一＿＿＿＿J __ ~－~~~'.v'. ＿＿＿＿＿一一一一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿J __ ~！~－~－－－－－－－－－－ 
DGLLVNQrEI FVPSI NVDGQPIFAN[p I I FANTTLPVY,TTLP\,YTI K,IFANTTl PV,NTTLPVYTL,QPIFAN 

151.T]TILPVYTLKERCLQVVRSLVKPEN I TTL,PiFANTTLPV,NTTLPV、'TLK,IFANTILPVY,GQPIFANTT

一旦旦~－－－－－－＿］＿＿已
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LLVNQTELFVPSLNVDGQPIFANIT[p.U 

p.L153 I 53PJ PPVYTLKERC !FANITPPV,ITPPV、\'TLK,FANITPPVY,NITPPVYTL.. PIFANITP 

VHL I c.458T>C PV”NITPPVYTLK,IFANITPPVY,t'\NITPPVY fl I KIHC 

TELFVPSLNVDGQPIFANITLPVYT[p.Ll 

p.L158 I 叫V凹LQVVHSLVKPENYRRLDIVR N ITLPVYTV, !TLPVYTVK, TVKERCLQV, YTVKE HCLQV, N ITLP 

VI-IL I c.472C>G I v s VYTVK, TVKERCLQVV I KIRC 

TELFVPSLNVDGQPIFANITLPVYT[p.Ll 
p.L158 58P]PKERCLQVVRSLVKPENYRRLDIVR ITLPVYTPK .. TPKERCLQV,NITLPV＼行PK,YTPKERCLQV,TPKE

VHL I c.473T>C s RCLQVV I KIRC 

p.Q164 LNVDGQPIFANITLPVYTLKERCLQ[p.Q 

VI-IL I c.492delG 154fs}LSG/-\* I TLKERCLQL,KERCLQLSGA I KIRC 

GQPIFANITLPVYTLKERCLQVVRS[p.Ll 

p.L169 I 的附KPENY叫VRSLYEDLEDHPN CLQVVRSPV,LQVVRSPVK,RSPVKPENY,PVKPENYRR,CLQ 

VHL I c.505T>C I P v VVRSPVK,VRSPVKPENY I KIRC 

KERCLQ\i V RS L VKPENYRRLDIVRS[ p. L1 

VI-IL I c.551T>C 
p.L184 I 叫PYEDL印HPNVQKDLER盯QERIA

I p HQ l RLDIVR叭SPYEDLEDH，肌DIVRS PY I KIRC 

LQVVRSLVKPENYRRLDIVRSL YED[p.Ll 
p.L188 88P]PEDHPNVQKDLERLTQERIAHQR 

VHL c.563T>C p MGD YEDPEDHPNV KIRC 

IPISWVCDDDADCSDQSDESLEQCG[p. 

VLDLR I c.592G>A 
p.R231 I R231H}HQPVIHTKC! 

I H KKW LEQCGHQPVI I BRCA 

WLSWMFQKL,WMFQKLVVV,FQKLV\ VMV,NW岱WMF

AQRQKLHHKSEMGTPQGENWLSWM QK,S、WMFQKLVV,MFQKLVVVM,WLSWMFQKLV,WMFQ

p.E359 I 仙6叫QKLVV KLVVVM,NWLSWMFQKL,SWl'v1FQKLVVV,MFQKLVVVM 

VMP1 I c.1105G>C I Q QSYAKR V,ENWLSWMFQK,LSWMFQKLVV,QKI叭/VMVCY I lUAD 

ARLQKADVVAQSRISFPEKELLLLI[p.R8 

VPRB I I p.酬 i 叫QNHLISKGL
P c.240SG>A 0. TA 1,10.NHUSKGL,LUO.NHUSK I UCEC 

W rDIFLPHL,FLPHLR叭rfV,AIKNSV內 TDl,SWTDIFLPI l,IKNS 

VPRB I I p.K939f I CNGRKIRVLRO.KSDHGAYSQSP叫K WTDIFλNTDIHPHI R,SWTDIFl PHl.,IFLPHLRWTV,AIKNS 
P c.2817de!A s 939fs]NSWTDIFLPHLRWfV本 WTD悴，SQSPAIKNSW,IKNS叭ITDIFI I S1AD 

NLTREPSRV,LTREPSRVL,EMFMNLT I司， MNLTREPSR,EPSR

VL k缸，SEGVEAFFM, Fl'v1N LTREPS, VLKSLWKEW, VEAFFM 
NI T,FSEGVEAFFM,LTREPSRVLK,RVI KSLWKEW_,PSRVLKS 

VPSJ.3 I I p捌 j I LGLDVLGN PFG LIREFSEG叫F[p.F2 I LWK,FMNLTREPSR,EGVEAFFMNL,REPSRVLKSL,EPSRVI. 
A c.8647de!T 3fs 883fslMNLTREPSRVLKSLWKEWH* KSLW I STAD 

IMGEKNSSNFMNTTNFQSLRPLPSI[p.R 

VPS13 I I p.R692 I 692QjQILVDI 
B c.207恥A Q VSS j RPLPSIQI以RPLPSIQl,RPLPSIQI 凹， IQILVD馴L I UCEC 

AQADCKLLECRNVTMQSVVKPFSIF[p. 

VPS13 I I p.的 I G2575WjWQM心DVVEK叩W FSIFWQMAV .. WQMAVSSDV,KPFSIFWQM,WQMAVSSD 
B c.7723G>T 5W DSVFVN VV,FSIFWQMAVS,VKPFSIFWQM,KPFSIFWQMA I LUAD 

SWYHKVPVVEIKGHLDSMNVSLNQE[p SLNQDI NL,YLNLLFRIL,EYLNLLFRl,MNVSI NQEY,NVSlN 

VPS13 I I p.0135 I .D1359YJYLNLLFRILTENLCEGTEDLDK QEYL, NQEYLN LLF.SLNQEYLN LL, YLN LLFRI LT,EYLN LLFRI L, 
C c.4075G>T 9Y VKPR SMNVSLNQEY,MNVSLNQEYL,LNQEYLNL凹，QEYLNLLFRI I CRC 

RTTCPGPCDSQPCQNGGTCVPEGLD[p 

VWA2 I c.950G>/-\ 
P的 i G叫阿

I D ECRV l DDYQCLCP仙YQCLC叫F I TGCT 

LEKVLRRYVQRLQWLLSGSRRLFGT[p.V 

'WA3 I I 9551j ILESK 

A c.2863G>A p.V9551 E ,RLFGTILESK,GSRRLFGTIL I BRCA 

QFIQE﹛立LKYKSKFNFVKFDGQAVAW(p.

側的 i I p.R557 I R557心LAEVNEDN帥的WI悶
B c.1670G>T L 削S I QAVAWL叫，VAWLEQU＼帆GQAVAWLEQL I LUAD 

FSLTSNLSRAHLELNESAWGRLWLE[p. 

p叩尸792GjGPDSAAPDSVVMVTVTAGGR
VV\J/-\7 I c.2375T>G I G EANPVP I RLWLEGPDSA I rnζT 
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LLDGSSSFPASYFDEMKSFAKAFIS[p.K1 

L~NF 
p.K172 I 720N]NANIGPI 

I c.5160A>T I ON PW FISNA,F!SNANIGPR,AKl-\FISNl-\Nl,iSNANIGPRL I BHCA 

MllPRTVSL .. llPRTVSLV .. LTMQRTCLV,QLHHPPCSL,SLPQK 
AM 11.MQRTCLVCL, VSLVLTMQR,KAM llPRTV,RTVSLVLT 

GFDDLSESEDDEDDDCQVERKTSKK[p. M,IPRTVSLVL,KQLHHPPCSL,t'\Ml!PRlVSL,MllPRTVSLV,V 

WAPA I I p.叫 I R522fs]ELKQLHHPPCSLPQKAMllPRT LTMQRTCI V, MQRTCI VCLK,TVSLVLTMQR,VERKTSKKEL, 
c.1564delA s VSLVLTMQRTCLVCLKV' TMQRTCLVCL,KELKQLH H PP I 5-rAD 

EHEYRPPSASARHl\/11-\LNRPO.QPPPP[p 

W帥 j c.913 914! I p內的f I P3州州GPRGVPGLCTDGSSRI RD SSRI RDAPS,RPQQPPPPA,GLCfDGSSRI ,SSRLRDAPSA,RP 
3 nsC s APSADN* QQPPPPAS,SPSGPRGVPG STAD 

APREVVDPSGGRAfLLESIRQ/\GG![p.G GBM,KIR 

I p叭 11叫AKLRSMKERKLEKK0.0.KEO,EQ ROAGGISKA,ISKAKLRS「州，SIRQAGGISK,RQAGGISKAK,ISK C,PRAD, 

3P c.523G>A S VRA AKI RSMK SKCl\/l 

Al LLESIRQAGGIGKAKLRSMKERK[p.L 

：~阿H i ；咐：：Fe＝~~到 i ~~：師38f 的M；~I＇.~ E~ KO.QKEQ民主 RATSQGGHL : SMKERKVEK,RSMKERK＼、iEKβMKERK＇訕IEKK,KlR~MKERKV : ~；A ),TG 

L RF LSTFKPP A YEDVVH RPGTPPPP[ p. P 
138叫 LYCGPRPPLDCFO.那 j L YCGPRPPL,RPGTPPPPL,GPRPPLDCF I STAD 

LEEYVHKRYPGLVKVVRNQKREGLl[p.R 

WBSC p.R228 228C]CARIEGWKVATGO,VTGFFDAHV 
R17 c.682C>T c fflA REGLICARl,UCARIEG‘WK I CRC 

WDFY p.L184 FIFGVPASSGl VVSS!HNVζfEAVF[p.U CTEAVFYYW,YYWECSAAC,EAVFYYWEC,FYYWECSAA,AV 
’3 、 c.552SdelT 2fs 842fs]YYWECSAAC* FYYWECSA,H NVCTEAVFY, TEAVFYYWEC I 5-rAD 

SESLSCI fTFNLPSAAASVO,CLAWV[p.P 
278S]SS/-\PGMF!TGDSQVGVLRIWNVS AWVSS/-\PGM,WVSSAPGMF,WVSSAPGMFl,1-\WVSSAPG 

J c.832C>T RTT MF,LAWVSSAPGM,VO.CLA叭IVSSA I CESC 

p.E841 KSSELEESLLVLPFSYVPD!LKLFN[p.E84 

WDR3 I c.2521G>A I K lKJKFIQLGSDVELICRCLHLLRIHFGQ j KLFNKFIQL,LKLFNKFIQL I CRC 

PGPLQDETLGVASVPSQWRAVQGIR[p 

.W60G]GET KSζ0.f ASIATASASAQJ-\RN 

4 c.178T>G HVDA GETKSCQTA,AVQGIRGETK I ACC 

p.N214 DGLCRIWDTASGQCLKTLIDDDNPP[p. 

WDR5 I c.642delC N214fs]CLL* I TLIDDDNPPC I s·rAD 

EH LSSPWGESSPEELRFGSLTYSDP[p.R 

WDRS p.R837 837S]SERERDQHDKNKRLLDPANTQQ 
9 c.2509C>A s FDDF 仁fYSDPSER LUAD 

KMLTALPPA,MLTALPPAM,ALPPAMTAM,KWNKKMLTA, 

PAMTAMζGY,TAMCGYG爪，MTAMCGY心，WNKKMLTAL,

SQVKWNKKM, KKMLT ALPP, KM LT ALPPAM,AMTAMCG Y 

IKDTRKPTVALSAVAGASQVKWNKK[p. I Gl,MLTALPPAMT,ALPPAMTAMC,MTAMCGYGIR,KWNK 

WDRS I I p.Nl60 I N160fs]MLTALPPAMTAMCGYG!RGN I KMLTAL,LTALPPAMTA,TALPPAMTAM,SQVKWNKKML,V 

__ '_3_一一＿＿＿＿＿J __ ~：：~Z旦史！且一＿＿J＿立一一＿＿＿J __ ~y旦旦~＂：＇.＇.＇：！＿~~~－－－－一一一一一一一一＿＿＿＿＿＿＿J_：＜：~＂：＇.~－~l~~立！..·＼l~~！~.立足~_I_'－~，在：ff.主！~I.且也主§：＇._____________________ J __ ~I.主E
LU\t1QKMKGL,KMKGLASYL,KYKKFKELL,LAQKRKYKK,KFK 

ELLMQK,QKMKGLASY,RKYKKFKEL .. MQKMKGI AS,AQKR 

KYKKF,YKKFKELLM,FKELLMQKM,LPLAQKRKY,LLMQKM 
WDR6 I I p.Q412 I DGDDDESSNEPESREKLEELPLAQK[p‘Q I KGLA,KYKKFKELLM,AQKRKYKKFK,KFKELLMQKM,MQK 

。 1 叫235deiA I fs I 412叫RKYKKFKELLMQKMKGL1\SYL* I MKGLA的，LAQKRKYK阱，RKYKKFKELL,QKMKGL/-\SYL I STAD 

FTNYLPVAF, VI FTNYLPV .. YLPV AFQ凹，FQLVIHSAV,VMWG

RQLK!,QIKSSFGQK,SSFGO,KMGK,AVMWGRQLI丸NYLPVA

FQL,MGKVIFTNY,LPVAFQLVi,LSHQIKSSF,QLViHSAVM,G 

QfWTGGTL,HQIKSSFGQ,IKSSFGQKM,GQKMGKVIF,GKV 

!FTNYLλVIHSAVMW,SAVMWGRQL,KVI FTNYLPV, VIFTN 
YLPVA,YLPVAFQI Vl,HQIKSSFGQK,KSSFGQKMGK .. KMGK 

VIFTNY .. VIHS.l\VMWGR,SAVMWGRQLK,IFTNYLPVAF,NY 

RVFDAGDYSLLCSGPSENGQTWTGG[p I LPVAFQLV,MGKVIFTNYL,AVMWGRQLI位，WTGGTLSHQ!,
pβ262 I .G262fs]TLSHQIKSSFGQKMGKVIFTNY I SSFGQKMGKV,TLSHQIKSSF,FQLViHSAVl\/l,FGQKMGKVI 

WDR? I c.784delG I fs I LPVAFQLVIHSAVMWGRQLKI* I F,VAFQLVIH仙，HSAVMWGRQIλPVAFQLVIH I STAD 
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c.944 96ld CLAISGFDGTVQVYDATSWDGTRSQ(p. 
elATGGAAC p.DGTR DGTRSQ315deljVEPLFTHRGHIFLDGN 

WDR7 I ACGG肌 SQ315 GMDPAPL\JT刊 HWHPCRPRTLLSATN

3 MG del 。 I TSWDGTRSQV I KIRC 

SLLSGGRESVLVEWRDATEKNKEFL(p.P 
2叫QRLG/-\TIEHISVSP

S c.860C>A ON LGATIEH I LUAD 

NQSRl\/lAVSKTVLIPPELKTVEKPNP[p.N 

WDR7 I I p.N110 I 110K﹞間的 TQVFDINGTD叭PRPLYHPD KTVEKPNPK’的KHQVFD,NPKIKTTQV,PKIKHQVF,KIKTT

8 c.330T>A K PL QVFDl,NPKIKTlQVF I cu 
KHQVPEKLIWGDO.DPLSKIPFKILS[p.G 

WDR8 p.G100 100W] WHEHAVSTCHFCVDDTKLLSGS 的LSWHEHA, I LSWH El 11-\V,KI悴的凶W,FKILSWHEH,K!LS

8 c.298G>[ 、F』 YDCT WHEHAV,SKI PFKILSW,FKll S叭IHEHA I LUAD 

WDTC c.861 862! p.M28 RLRVLVATYVfFSPNGTELLVNMGG[p Nl\/lGGGTG凹，VNl\/lGGGTGL,NMGGGTGLFV,VNMGGGT

1 鬥sG 7fs M287fs]G fGLFV* GLF I Sll-\D 

YIDKQPEEALSQAKKSVASKTEVKK(p.K PTTKIC1\EY .. KICAEYSAR,RGGGLLTLK,GGGLLTLKY,CRGGG 

WHSC I c.凹的 I p.心f 14馴NPTfKIC/-\EYSARl DQCR的GLL LLTL,TTKIC/-\EYSA, RGGG L仁fLKY,EYSARTDQC且，NPTTKICA

1L1 Si鬥早A s TlKY那 EY,AEYSARTDQC I srno 

RLLPYPFHV,LLPYPFI IVL,Al\/lPO.MQLQA,AMWEKGWDK,S 

ACPRLLPY, LQ/\U-\MWEK, PYPFHVLl-\L, HVLALEV－汗， l\/lQLQ

ALAMW,EVTFPPGTA,SPISACPRL,CPRI LPYPF,MPO.MQL 
QAL,VTFPPGTAM,Qf叫0.l QAl AM,HPAWLSPIS,LPYPFHVL 
A,LE\JTFPPGT)SACPRLI PY.RU PYPFHVL,LLPYPFHVLA,A 
MPQMO.LQAL,QLQ,ALAMWEK,LAl\/lWEKGWDK,WLSPIS 

CE f DGYLSSSGFLD/-\SDPl-\LO.PPGG[p. ACPR,YPFl1VLl-\LEV,EVTFPPGTAl\/l,HPAWLSP!SA,SPISAC 
G606fsJCHPAWl五PISACPRLLPYPFHV PRLL,LPYPFHVLAL,FPPGTAl\/lPQM,l\/lPQMO.LQALl-\,LO.P 

P悶 I LALEVTFPPGT AM附心LAMWE PGGCHPA,FHVI Al EVTF,LEVTFPPGTA,PQMO.I QAI A「州，Q

WNK4 I c.l816rJelG I fs KGWDK* 民司QLQALAMW,QPPGGCHPAW,QALAMWEKGW I STAD 
SEGSIESC fCDYRRRGPGGPDWHWG[p I仁fSAASS/-\,GPDWllWGAA,WH叭／GAAi\TT, HWGAAl-\Tr L 

p.W16 .＼月V167fs﹞AAA f flTSAASSAGSSWTPG ,AASSAGSSW,SAGSS仇rrPGR,Tfl.TSAASSA,GPDWHWGA

WNTl I c.SOOdelG I 7fs RRGGTCASS* AA,SAASSAGSSW, WHWGAAA TTL, AAA TT LT SAA I STAD 

WNTl I N PYTDRVVERCH CKYHWCCYV f CRR[p CCYVTCRRY,RYERTVERY,YVTCRRYER,YERTVERYV,RRYE 
c.1031G>A Y .C344Y]YERfVERYVCK' RTVERY,CYVTCRRYER,YERTVERYVC I ov 

MMSSMACGS,51\/lAζGS/-\ES,l\/lSSMACGSA,APMMSSM/-\ 

~mn i c.494delG i ~f~16 i ~PN：~i；~~f~c﹞~~；~~~~~~.~：~~（~：~~~G i A亡G，；~~~~~~；~~2：~~~5~~1~：~s~~~~~~~：E; i STAD 

RLCNKTSEGMDGCELMCCGRGYNQF[ 
WNTS I I p.K327 I p.K327E]ESVQVERCHCKFHWCCFVRC 

~－－－－－－－－－J __ 

HTHGVFRGIO.DVRRVPGVAPTLVRS[p. 
S381 fs JG RH LRPVRNAPSCVLT Q,<\AI RD 

WTl 
C山山 I p.S381f I ILSCPTYRCTAGST州HTSVTSRlVN

I 3insCGGTC s GFI VQTSSKDTKGD!QV* 

EDPIHQGl\/llQEPALPPGWEMKYfSE[p 
WWP p.G4S8 .G4'.18A]AVRYFVDHNTRl TTFKDPRPG 
2 c.1373G>C A FESGT 

SDLAPGQSGMDDMKLLEQRl-\EQLM[ 
p.E782 p.E782K] KAERDQPLRAQSKI LFVRSDA 

XAB2 c.2344G>A K SREEL 

p.P410 MOH fFFPGYRKTL凶PEEILLS!El[p.P41

XDH I c.122.8C>T I S OS]SYSREGEYFSAFKQASRREDDIAKVT 

GKl GVLPPP fLPKPKLPKH IKDN KN[p.D 
口附 I 2叫﹜NFSPKV叫SL馴ECKIT1

XIRP2 I c.731SG>A I 9N DQK 

IPGWLISEDKREYl-\VHIAMENNLEK[p.V 

p.V300 I 3008制E!THIKTQAEDM州州
XIRP2 I c.902.3 f>A I 8E TA 
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TLVRNH rsv,CTAGSTLVR,lVRSGRHLR,RSGRHLRPV,SGR 
H LRPVR,L VRNHTSVT;RNHTS\i TSR;HTSVTSRTV,G FlVQTS 
SK,RD!LSCPTV,CVLTQAAIR，。！ LSCPTYR,RPVRNAPSC,TLV

RSGRHL,VRNAPSCVL,TQAAIRDIL,YR仁TAGSTL,TSRTVNE

GF,LVQ!SSKDTK,TYRCT/-\GSTL,RSGRHLRPVR,HLRPVRNA 
PS,STL VRNHTSV, TSRTVNEGFL,TLVRSGRH LI司， RPVRNAPS
CV,APSCVLTQAA,IRDiLSCPTY,VTSRTVNEGF I LAML 

EMKγfSEAV, 的TSEAVRY,Y－﹝SEt'\VRYF；﹝SEt'\VRYFV,WEM 
K~TSEA,YTSEAVRYFV,KYrSEAVRYF,MKγfSEAVRY,EMKY 

的EA凹，WEMKYTSEAV,SEAVRYFVDH I KIRC 

EQLAAKAER,AKAERDO.PL,EQRAEQLAAK I Bl CA 

!SYSREGEY ,LS IEISYSR,SYSREGEYF, ILLSIEISY, IEISYSREG, IS I 
~SREGEYF,LLSIEISYSR,EILLSIEISY,EEILLSIEIS I TGCT 

KDNKNNFSPK,KHIKDNKNNF I SKCM 

KEKEEiTHI I CU 
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SVIHLLQMGQVWRYIRTMYLGiQSQ(p. 
p.R268 R268Q]QRKEHQRRFYWAMMYEYAD 

XKR6 I c.803G>/-\ IQ VNMLRLL MYLG!QSQQR,QQRKEHQRRF I me 
QYPRFLRAHWKFLKTVVNKLFEFMH[p. KLFEFMHKT .. FMHKTHDGV,KTHDGVQDl\/l,KLFEFMHKTH, I 

p.E571 E571K]KTH DGVQDMACDTFll<!AQKC VNKLFEFM卡IK.KTHDGVQDMA,EFMHKTHDGV,Fl\/lHKTH I BRCA,CL 
XPOl c.ll11G>A K RHHFV DGVQ,HKTHDGVQDl'v1 I L 

EPQHIPCVLMAFLDHRGLRHSSAKV[p. KVWSRH\YL.HSSAKVWSR,VWSRTAYLF,S，丸KVWSRTA

p.R541 R541W]WSRTAYLFSRFVKSLNKQMNP SRTAγLFS,AKVWSRTAY, LR}i55AK\i ilV.KVWSRTAYLF,SAK 

XPOT c.1621C>T w F!EDI VWSRTAY,WSRTAYLFSI月， GLRHSSAK\i ilV,AKVWSRTAYL I me 
TSPVLl\/lWVQALDiiLEKMKASGFDF[p. 
S87F]FQVLALSG/-\GQQHGSIYWKAGA FQVLl-\LSGA,MKASGFDFF,SGFDFFQVL,FDFFQVU-\L,KAS 

XYLB I c.260C>T I p.S87F I QQAL GFDFFQV，刷刷SGFDFF,FQVLA凶G/-\G I BLCA 

XYLT2 

RKFESTVNQEVLEILDFH L YGSYPP[p‘YS 
26fsJARQPSRPTGRTPTTRLr,lAPVGSV 
MSCSL仁fO.PSPASACTl\/lPPLLHPQWA

P肘26f I PHSAGLSPGACRPACTCISMTTISRATW 
c.1'.178deiC I s 

GAGEQGRPVRQNMYRGYRPRFRRGP[ 
p.P2'.10 I p.P2.50l] l RQRQPREDGNEEDKENQG 

H L YGSYPPA .. RLl\/lAPVGSV,SLL TQPSPA, Ll\/lAPVGSVM, CIS 
MTTISI司，RTPHRLMA,HRLMAPVG,ASACTMPPL,ISl'v1Trl

SR!\LYGSYPPAI司， PHRLl'v1APV,HSAGLSPGA,RPTGRTPTr,

HPO.WAPHSA,SPGACRPAC,RPAC1'CISl'v1,LLHPQWAPH,G 
SVl\/lSCSLL,MTT!SRATW,MPPI LHPQW,RLMAP句GSVM,I

LTQPSPASA,G LSPGACRP/>,.H L YGSYPPAR, TM PPLLH PQW 
,TGRTPTTRLl\/l,ASACTMPPLL . .SYPPARQPSR,TCISl\/lTTISR, 
TP門fTRLMAPV,QPSPASACTl'v1,HPO.WAPHSAG,APHS/-\GLS

PG,RPACTCISMT,FHLYGSYPPA,PQWAPHSAGL,Srvn flSR 
ATW,MPPLLHPQWA STAD 

YBXl I c.749C>T I L I DETO.GQQ I RFRRGPLRQ,RPRFRRGPI ,RPRFRRGPLR,RFRRGPLRQR I KIRP 

I I p.P226f I SAGTGPGSKGEIV\EDSGQRPRRWCP[p I RWCPHPSST,HPSSTDGGL，ζEt'\PGLPTS,GQRPRRWCPH,R I 
YBX2 I c.6T7delC I s I .P226fs]HPSSTDGGLCEAPGLPTSSSL * I PRRWCPHPS,APGI PTSSSL,RRWCPHPSST,CEAPGI PTSS I STAD 

KTSTPLTS!,S!SPRWPSL,LGWHWAFI汰，WLGWHWA間，IS

PRWPSLL,SWLGWHWAF,AFRKGSPRI司， KGSPRRCWl-\,TPL

TS!SPR，叭IAFRKGSPR,CWACVOAQR,PPGKTSTPI ,SPR叭IP

Sl.lT,SPRRCWACV,LLTCSWLGW，闊的PRRCW,VQAQRW

CGW, WPSLLTCSW, W ACVQAQRW,S ISPRWPSL L, WLGW 
HWAFRK . .STPLTSISPR,SWLGWHWAFR,RWPSLLTCSW,SL 

LGLLVFPYTHQNWEVQYSRDAPLPP[p. I LTCSWLGW,CSWLGWHW/-\F,CWACVQAQIWV;rs1SPIWV 
R131fs]GKTSTPLTS!SPRWPSI LTCSWL I PSL,HWAFRKGSPR,WAFRKGSPRR,APLPPGKTST,LPPGKT 

p.R131f I GWHWAFRKGSPRRCWACVQAQRWC I STPL,SPRWPSLLT亡，WPSLLTCSWL,GKTSTPLTSl,TPLTSISP

＇.！＇.~~｝＿生＿＿＿L~﹔~§＿｝＿9＿~~~－－－J－－~－－－－一一一」－旦.＇！.L~－－－－－一一一一一一一一一一一一一L~捏一一一一一一一一一一一一一一一一一一一一一一一UI.主E
LGLHGTMEK,Tl'v1EKSEGMK,CIHITGMSI ,IHITGMSLL,Sl I G 

RGLGRSDFGRDRGPFRPEPGDGGEK[p. I LHGTM,EKSEGMKSF,CIHITGMSLL,HITGMSI LGl,GMSl I 
YLPM I I p.Ell7 I E1178fs]C!HITGMSLLGLHGTMEKSEG I GlHGT,LlGLHGTMEK,GTMEKSEGMK,MEKSEGMKSF .. MS 

_} _________ J __ ＇.＇.＿~豆豆2豆豆＇：~＿J＿笠三＿＿＿＿＿＿＿＿＿＿］＿＿＿也坐E立~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－L~－~§－~！＿＇.§＿I~｝！旦旦旦旦！I且也L~－~－~~！！I_c.;.臼＿？＿~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－--l－－~:.r:在P
IMHLL YN!CHSCDAGAVLIFLPGYD[p.E6 

~~HD I c.190叫 I ~.E間 I ~4KJKIVGLRDRILFDDKRFADSTHRYQV j ﹔·l~LGYDK川

NREMSKTSGRLNNGIPQIPVKRGES[p. 

C2 c.553G>A 
I p.El85 I E18以﹞K間RQSLPVFEKQEEIVKll

K NK I RGESKFDSF,IPVKRGESKF,KRGESKFDSF,SKFDSFRQSL UCEC 

CPPCSYRYPYPAATKGKGAAGGSWQ[p 
一 Q42HJHRGRGCLPASSPC5AGAASLSF

ZAR1 I c.126G>C I p.011211 PGCG WQH RGRGCL, WQH RGRGCLP ACC 

YQGLEIFFl,KQYQGLEIF,QYQGLEIFF,QGLEIFFIF,TKQYQGL 
TKSSLLLQEIACRSKPITKQYQGLE[p.RS El .. LEIFFIFDT, KQYQGLEIFF,QYQGLEI FFI, YQGLEIFF汗， ITKQ

ZBBX I c.1787G>T I p.R5961 951 j IF Fl F DTN E RLN LLPSH RLECN NSST YQGL日F IFFIFDTNER,TKQYQGLEIF CRC 

KPKINGKVCGQCENKAALLVCLECG[p.E 
151de!JDYCSGCFAKVHQKGALKLHRT 

ZBBX I eiAGA dei TLLQ/-\KS j LVCLECGDY,LLVCLECGDY ST/-\D 

PSLLPPEGELSSVSSSPVKPVRESP[p.S3 

p.5385 I 叫凶SSSPDRLTEDLQSHLNPGDGLM
ZBED4 I c.1154C> T I L ED I RESPLASSS,Rf.SPU\SSSP CESC 
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CKKKFSHKTLLERHVALHSASNG1 P[p.P 

ZBTB2 I I p叫 I 692fs]L州州叫叫WWPi\i
0 c.2075de!C s GPUSAPSAQQSUKSSSSTTT那

APQAWWPAR;HSASNGTPl.,l.APQA\fli W阱，TPl.QAHPQV

, WPARRG PL T, WWPARRG PL, LQAH PQVPA, QAH PQVPAL, 

VPALAPQA＼此， LQAHPQVPAL,ALAPQAWWPA,1-\WWP/-\H

RGP ！λ.APQAWWPAR,APQAWWPAR！司，WPARRGPLTS,LH

SASNGT叭，TSAPSAQQSl.,AQQSlTKSSS,VPALAPQAWW I S1AD 

ZBTB2 

4 c.1819C>A p.l.6071 

ZBTB4 c.786 787! p.L262f 

。 nsA 

ON M r ADQJ-\AN L r LLTQQP EQLO.N LI [p 

.L607 月！SAQQEQTEHiQSLNMIESQMG

PSQT 

QLNFLLENEGVFSDALMVTQDVLKK[p. 

L262fs]TRNVFRN" 

QI QNLllSA,LQNI llSAQ,EQl.QNI llSA,QPEQI QNl II I CRC 

VLKKTRNVF,VI KKTRNVFR,VlQDVl.KKTR I STAD 

VLLQE LHAL, H LRG PLH Q/\, HLHCLSQLP, HVH H LRG PL,QLR 

PQEPHA,HAHPHGIV\A,HGRAALPVR,At'\LPVHVLL,HVLLQ 

ELHA,AAAAH EDPY,EAIHVHH凹，HPPGRPL阱，RPLPTLAPG

;HAEAHRGAA_,HPLQRQVRA,l.QRQVRAQL,RAAI PVRVL,S 

QLPECHPP,RAQAEAQGL,AEAQGLSAV,AQGLSAVPH,SHH 

GGRE.l\A,GEA!HVHHL,AENPHAEAH,AEAHRGAAL,AHRG 

Al-ILPV,GA1\LPVHPL,RQVRAQLRP,AQLRPQEPH,FPDLPG 

Gl\S,DPYRGEAIH,DMFPDLPGGl\,TU\PGRRl\QA,AQl\Et'\ 

QGLSA,GQAENPHAEA,AAAAHEDPYR,AAl.PVHPl.QR,RLR 

CLSQLPE,HVHHl.RGPLH,LQRQVRAQlR;HAHPHGRAAL,H 

GRAALPVRV,RAALPVRVLL,RVLLQELHAL,HLPQSHHGGR, 

ELPPPPPPPFPNDFFKDMFPDLPGG[p. I E.l\HRGAALPV,HPPGRPLPTL,APGRRAQ1\EA,HAEAHRGA 

G342fs]ASGTHQGGERLRCLSQLPECH I l\L,LPVHPLQRQV,RPQEPHAHPH,HPHGRl\ALPV,LPVRVLL 

PPGRPl.PTl.APGRRAOAE 也QGLSAVPH I QEL,EAAAAHEDPY,HO.GGERI RCL,GERLRCLSQL,S[:ll PEC 

LPQSHHGGREAAAAHEDPYRGEAIHVH I HPPG,RRAQAEAQGL,AQGLSAVPHl.,HEDPYRGEAl,iHVH 

HLRGPl.HQL\GQAENPHAEAHRGAALP I HLRGPl.,HQ.L\GQAENPH,AHRGAAlPVH,RGAALPVHPL,R 

ZBTB7 I c.1025 1日2 I p.G342 I VHPLQRQVRAQLRPQEPHAHPHGRAA I QVRAQLRPQ.AQLRPQEPHA,GRAALPVRVL,FPDLPGGAS 

C I 6insG I fs I LPVRVLLQELHAL * I G.AEAQGLSAVP,D阿RGEAIHV I STAD 

TMMTRRTl.l_,SLTPSRLAV,CLTPRTSAA,KMMMMRRTK_,M 

MMMRRTKR,MMMRRTKRR,MTRRTLLTK,GTGGRRMTR, 

TTTKMMMMR,TTKMMMMR且，心1\ATKALPI司，RMTHRTMT

T, MrRR f MTTT, TRRTMTTTK, RTMTTTKM M, MM RR·r KRR 

R,RTKRRRRKR,RRRMTMMTR,MTMMTRRTl.,RTSAATKAL 

;MTT1KMMMM,QTiSQRRP!,RRKRRRMTM,Tl.lTKKTCl.;I 

QTPPGTSL,RRTMTT1KM,TMTTTKMMM,RKRRRMTMM, 

TKALPRQTl.SQRRPIQTP,SRLAVLAIW,TMMTRRTLLT,CLT 

PRTSl-IAT,SLTPSRLAVL,MTRRTMl l TK,KMMMMRRTKI司，

MM MM RR fKRR,MMMRRTKRRR,MMTRRTL仁川，MTHRT

LLTKK,MTTTKMMMMR,TTTKMMMMRR,LTPRTSAATK,T 

SAATKALPR;RTMTITKMMM,MMRRTKRRRR_,MRRTKRR 

RRK,RTKRRRRKRR,RRRKRRRMTM,KRRRMTMMTR,RRR 

! LNAARM LE!QC!VNVCLEIM EPGG[p. D I MTMMTRR, RMTM MTRRTL,MTMMTRRTLL, RTLL TKKTCL 

154fs]TGGRRMTRIHMTTTKMMMM I ,LTKKTζLTPR KTCLTPRTSA,ATKALPRQil,RQTISQRRPl,TP 

RIHKRRRRKRRRM fMMTRRTLLTKKTC I R fSAATKA八PSRLAVU\l,RRKRRRMTMM,RMTRRTMTTT,

ZBTB7 I I p.D154 I LTPRTSAATKAI PRQTISQRRPiQTPPGT I TRRTMTTTKM,RRTMTTTKMM,TMTTTKMMMM,SQRRP 

~－－－－－－－－－－－L~：＇.~－~.9.9.~lg _____ _L_！~－－一＿＿＿＿＿＿＿_L旦旦旦旦旦旦旦控2：一一一一一一＿＿＿＿＿＿＿＿＿.L＇.旦！：~~！！豆I!:!:.
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Ti\司 MTRRTI L,SLTPSRLAV .. CLTPRTSA1\KMMM K司RRTK,M

MMMRRTKR .. l\/lMl\/lRRTKRR .. MTRRTLLTK,TTTKl\/lMMM 

R,TTKMMMMRR,SAATKALPR,RMTRRTMTr,MTRIHMTr 

T,TRRfMl 1 TK,R fM111 KMM,MMRR1 KRRR,R fKRRRRKR 
,RRRMTMMTR,M1 MMTRRTL,RTSAATKAL,MTl lKMM 

MM,QT!SQRRPi,RRKRRRMTM,TI i了KKTCI. ,IQTPPGTSL, R 

RTl\/lTTTKM,TMTTTKMMM,RKRRRMTMM,TKALPRQTI, 
SQRRPIQTP,SRLAVLAIW .. Tl\/lMTRRTL汀，CLTP RT SAA T,S L 

TPSI月LAVL,MTRRTl\tHTfK,KMMMMHRTKR”MMMMRRT

KHR,MMMRRTKHRR,MMTRRTI LTK,MTRHTLLTKK,MTTT 
KMMMMR,TrTKMMMMRR,lTPRTSAATK,TSAATKALPR, 

RTMTTTKMMM，「vlMRRTKRRRR .. llilRRTKRRRRK,RTKRRR 

RKRR,RRRKRRRMTM,KRRRl\/lTMMTR,RRRMTMl\/lTRR,R 
A.l\RM LEIQCIVNVCLEi MEPGGDGG[p. I MTMMTRRTL,MTl\/lMTRRTLL, RTLL TKKTCL, LTKKTCLTPR .. 

US7fs]RRM rnRTM r·r fKM M MM RRT I KTCLTPRTSA,A l KALPRQTI, RQrlSQRRPI, f PRTSAATKA”fP 

KRRRRKRRRMTMMTRRTLI TKKTCLTP I SRI AVLAl,RRKRRR「vlTMM,RMTRRTMTrT,TRRTMTTTK

ZBTB7 I I p.El57f I RTSAATKALPRQTISQRRPIQTPPGTSLT I M,RRTMTITKMM,Tl\/lTITKMMMM,SQRRPIQTPP,IQTP 

s __________ J__~：:i:~豆豆豆豆－－－--1－－~－－－－－－－－－－－－－-l一旦.~~主~－l主I－~~豆：一一一一一一一一＿＿＿＿＿＿＿_j__:?_§I~立－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ -1－笠巳E一一＿＿＿＿, 
SAGGRVPGPLSLPSPESQFSPGDI P[pY 

ZC3H1 I I p.P405 I 4055]SPPGLQLQPRGEHRPRDLHGDLL 

一？＿＇.？_______ J __ ~：L三t3E三I____ ＿［＿＿~ ___________ J __ ~~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－_J－－~－~~~~豆！在~＇~旦旦旦旦＿i:'.~－~~－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－__j一旦~s________ _ 
LMKKQPSKV, KVILIFl MK, VII IFLMKK,FLMKKQPSK,KNPK 

VIL汗，KQPSKVRRK,KVRRKEAHG,RKEAHGL阱， Fl MKKQPS 

NIETTSEDGQVFSPKKGQKKKSIEK[p.Kl KV,KVILIFLMKK,SIEKNVKNPK,IFLMKKQPSK,Ll\/lKKQPSKV 
ZC3H1 p.KlOO 006fsjNVKNPKVILIFLMKKQPSKVRRK R,KVRRKEAHGL,RRKEAHGLPL,QPSKVRRKEA,VKNPKVILI 

3 c.3018delA 6fs EAHGLPL * F, NPKVILIFLM, IEKNVKN PKV I s·rAD 

ZC3H1 c.2102 210 p. ! 701f PVPEPTKPGDPREARRKtRPARTPP[p.T 
8 3insC s 701fsJQEADAKRQRQ叭iQW* AKRQRQWQW,RTPPQEADAK,RPARTPPQEA I STAD 

ZC3Hl p.P825f PKSAKPPAGGKSSQQPSTPQQAPPG[p. RAHi WPTRR,QQAPPGSPS,PSRAHLWPTR,RAHLWPTRRS 

8 c.2473delC s P825fs]SPSRNILWPTRRSS' ,SPSRAHLWPT I STAD 

IQQKQQEEEERARRLAESSKQDREN[p. 

p.E798 I E798K﹞ K間GNWY
ZC3H4 I c.2392G>A I K SIL盯 j SSKQDRENK,KEGDTGNWY I BLCA 

NGKI NLTVFKLLQEH LGEFI FLCEK﹝口ιcs

ZC3H7 p.C575 755 iSFDH KPRM ISKRNKDNSTACSH PV KSFDHKPR扎句， FIFI CEKSF .. EFIFI CEKSF,KSFDHKPRMl,GEFI 

A c.1724G>C s TK FLCEKS TGCT 

GKHVERALLVELN KISLKEEr吐VCEE[p.K9

ZCCH p.K937 37N]N NSPVDQSDFFYEFSKLIFTKGKSP 
C6 c.2811A>T N T NVCEENNSPV KIRC 

KQFFGRVIK .. RAINNKQFF,INNKQFFGR,NKQFFGRVl,AINN 

KGVAFILFLDKDSAQNCTRAINNKQ[p.L KQFFGR,FFGRVIKASl,RAINNKQFFG,KQFFGRVIKA,CTRAI 
ZCRBl I c.228A> T I p.L76F I 76FJFFGRVIKASIAIDNGRAAEFIRRRNY NNKQF I CLL 

DRFKGKYVTYDPDGNVEEYHIEFLG[p.D 

ZCWP p.01411 144N]NPHSRSWIKATFVGHYSITLKPEK ffLGNPHSR,LGNPHSRSW,IEFLGNPI IS,YHIEFLGNPH,FLG 

W2 c.430G>I-\ N CK NPHSRSW me 
PVQVQTLIVVllGMLVLLLDFLGlV[p.H2 

I 6H250 I 叫N Q心i川仇KKMTTFEYLIN G LVQLGQ LL, VQLGQLLI F_. LD FLG LVQ L, LLD FLG LVQ L, FLGL 

C11 c.750C>G VQLGQL,QLGQLLI FH 1,G LVQLGQLU, LVQLGQLLI F I rnζT 
LFVLYLAATNQTTNEWYRGDWAWCQ[ 

C4 c.899G>I-\ 
I p.R300 I p.R300H]I ICPLVAWPPSAEPQVHRNIH 

H SHGLRS j WAWCQHCPL，ζQHC附AW,WAWCQI ICPLV I GBM 

PTAPYLGRSl\/lSYSSQK1\QPGVSETE廿一

ZDHH c.1947 194 p.E651 E651del]VALQPLLTPKDEVQLKTTYSKS ETEVALQPL,TEVALQPLL,AQPGVSETEV.ETEVALQPLL,SET 

cs 9delAG/-\ d巴l NGQPKS EVALQPL,TEVALQPL仁I I s·rAD 

ZDHH p.P316f LKSEKPTWERRLRWEGl\/lKSVFGGPP[p 

C7 c.948delC .P316fs]HSSG* j KSVFGGPPH”MKSVFGGPPH I Sll-\D 

SYSQH l\/l NH RYSYCKREAEEREAAER[p. 

ZEB2 
p.E109 I E1094K]KAR 

I c.3280G>A I 4K SiTPQ I KAREKGHLE,KAREKGHLEP I CESC 
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NNGTVKNANCTSDFEEYFAKRKLEE[p. 

ZEB2 I c.46市＞／－＼
p.R156 I R叫叫

I H APE j 旺HDGHAV，肘。GH/-\VS,KLEEHDGHAV,EEHDGHt'\VSi I CH 

iKHRHPLDHDCSGEGHPTSRAGLM[p.I 
ZFAN 149TjTSRAQAVASTSTVPSP 
02日 c.446T>C p.!149T TSP RAQAVAST,LA/-\fSHAQ/W I KIRC 

ZFC3H p.K385i KKLG EDE EE LS ELQLRLLALQSASK[p. K3 
1 c.1155de!A s 85fs]NGNKKNSR* j QSASKNGNK,LQSASKNGNK I STAD 

RQPISVAP/\RSSATI PGR,SSATLPGRR,SVAPAGPPR,ATLP 
GRRRR,RRRRRWLRR,RHRRQPISV,IMRPTWPGT,TLPGRR 
RHR,WLHRRRQPl,HPNQKPNPP,RPTWPGTSA,LQNGGGS 
RS, HRRQPISVA, RCV! MHPTW’,P iWPGTSAF,QPISVAPAG, 
RSSATI PGRR,ISVAPAGPPR,SVAPAGPPRR,RWl RRRRQPI, 

KGNLSIHMQSDKHLNNMQNI QNGGG GSRSSATLPG,ATLPGRRRRR,RRRRRWI. RRR,RRRRQPISVA 
[p.E763fs]SRSSATLPGRRRRRWLRRRR ;AGPPRRPNQK,IMRPTWPGTS,l.PGRRRRRW呵，RPNQKPN

p.E763f I QPISVAPAGPPRRPNQKPNPPGGARCV PPG,RPTWPGTSAF,WLRRRRQPIS,LRRRRQPISV,LQNGG 
ZFHX3 I c.2287d 巴！G I 5 !MRPTWPGTSAFf* GSRSS, HRQPISVAPA I Sll-\D 

NNMQNLQNGGGEQVFSHTAGAMAA 
c.2330 233 p.V777 [p.V777dei]AAMJ..AAANISSSCGAPSPT 

ZFHX3 2de門GG d巴l KPKTKPlWR HTAGAAAl-\AA PAAD 

LQPSQHPEKKNKLVIKEKEKESQRE[p.R TARCLEGQR,SEGNTARCL,EERVGTRGW,NTARCLEGQR,G 
c.5677 567 p.R189 1893fs]GQRRGGRGQH RSEG NT AR CL QRRGGRGQH,GQHRSEGNT服

ZFHX3 I 8delAG 3fs EGQREEI司VGTRGWF* WF EC 

c.1224 122 p.L408f ASTSSSAEQPLGITQMPKAEVNLGG[p. 
ZFHX4 I S!nsG L408fs]AV* I AEVNLGGAV I s·rAD 

MTSEKHMHNMMLLQQNMKQIQHNL 

p.L811 I H[p.L81 IQHNLHFGL,NLHFGLAPA,KQIQHNLHF,MKQIQHNLHF,K 
ZFHX4 I c.2433G> T I F 仁fGMKL QIQHNLI IFG,IQI INLI IFGLA,LHFGLAPAEA I LUAD 

IAANVNSPGQGMLDSMSLAAVNSKD[ 
p.T166 p.T1663N]NH LDAKE LN KKQTP DLISAQ 

ZFHX4 c.4988C>A 3N PAHHPP NSKDNHLDAK LUl-\D 

LPPQLLQYQCDQCTVAFPTLELWQE[p. QQIJMI IFLAA,ELWQEQQllM,WQEQQHMH~ ，QEQQHM 

p. }H251 I ←H叩仿叫i挖盯凹2詰別5曰叫1 HFL,LWQEQQHMHF,LELWQEQQHMλNQEQQHMHFL,E 

ZFHX4 I c.7533C>A I lQ RPMDMP QQl1Ml IFLAl\,QQHl'v1HFLA/-\QQEQQHMHFL/-\ I LUAD 

SIHTGEKPYECKECGKTFRLRQQLV[p一 R

戶間 I 386C﹞C削HTR酬ECMECWKT仿 RLRQQLVCI 1,QQLVCHQ間，RQQLVCHQRl,LVCHQRIHTR,
ZFP14 I c.1156(> T I c YSQ QQLVCHQRIH I CRC 

MAHGS\'TFRDVAIDFS[p.Q17LjLEEW DFSLEEWEF,RDVAIDFSL .. VAIDFSLEEW,IDFSLEEWEF,LEE 
ZFP14 I c.SOA>T I p.Q17L l EFLDPAQRDLYRDVMW酬SNF WEFLDPA I LUAD 

TGEKPYKCNVCGKHFIERSSLTVHQ[p.R 

1501]llHTGEKPYKCNECGKAFSQSMNL 
ZFP2 I c.449G>[ I p.R1501 l TV I RSSLlVHQl,SSUVHQll,RSSLTVHQll I CRC 

TGEKPYECNECGKTFRVSSQLIQHQ[p.R 
273月 II HTEERYH ECNECGKAFKHSSGLI 

ZFP3 I c.818G>l I QllHTEEHY,HQllHTEER,IQHQllHl 巳HQllH fEEHY I me 
IHNADERRPAPSGGASGDLRAFGTR[p. 

I p.0240 I D240N]NALHLG RAFGTRNAL, GTRNALH LG .. NALH LG FPR, TRNALH LG F, RAF 
L2 c.718G>A N GFPS GTRNALH,GTHNALI ILGF,RNALHLGFPI司， LRAFGTRNAL I LUSC 

RAALRKHLLIHGPRDHVCAECGKAF[p. 

ZFP42 I c.679G>/-\ 
V2271jlESSKLKRHFLVHTGEKPFRCfH I AFIESSKLK,Kl\I 

I p.V2271 l Gζ L峨GKAFIESSKL,IESSKL間才恍CGK/-\FIES I GBM 

HTGEKPFRCTFEGCGKRFSLDFNLR[p.T 
p.T264 254M]MHVRIHTGEKRFVCPFQGCNRR RMHVRI I HG, DFNLl~M HVR, FSLDFN LRM,SLDFNLRMHV, 

ZFP42 I c.791(> T M FIQS RFSLDFNLRM,RMHVRIHTG巳NLRMl IVR!HT I GBM 

c.1772 177 p.R591f IQHERTHTGEKPYECNECGRAFRKK[p‘ R 
ZFP90 I 3i鬥sl-\ 591fs]NQPA* I AFRKKNQPA,RAFHKKNQPA I PRAD 
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QI LRAQAPL,RLGDPGQDV,1.1 RAQAPLL,ALVPGPRSA,RAQ 
APLLFR,LLFRPPCAR,RAQAQGAPR,RAALVPGPR,RAWAP 
GPVA,0.GRAVQPHA,GARRAGPGR,Ri\GPGRGPV,Si\VRV 
RARR,AVRVRARRG,RVRARRGAP,RARRGAPRL,RAGAO.P 
AAA,AGRGRGRRR,RGRGRRRRA,RGRRRRADR,RALPRGP 

QG,QGRYVLRVR .. RVRDH I. QQR,CARG RACRA, RGRACRAQ 
A, RTRRA!\L VP,SARGGG叭iGR,RGHARGRRG,RGRRGRPG
Q,SGPEWRQQR,HAGLQPGAR.LVPGPRSAR,HPGPRRAW 

A,GPRRAWl-\PG”APGPVADAV,RPGQGQGRA,I月AVQPHA

GL, VPSAVRVRA, RRRRADRAI ,RPPCARGRA,APRPGPRAP, 
RPARRTRRA,ARRTRRAAL,RPGQRGO.PE,Hl QQRQQLI ,AR 
AASGPEW,RRAWAPGPV,GO.GRAVQPH,RQQLLRAQ)丸， LR

AQAPLLF ,GPVADAVAA, LP RG PQG RY, QLLRAQAP LL, RVR 
GLAP甘SPGLDR臥LAEATNGEARA[p. I ARRG.l\PR,RSARGGGWGR,RYVLRVRDI址，AVRVRARRGA.. 
E444fs]ASGPEWRO.QRAPGGPQEHQ I RAHRGAPRLG,AGRGRGRRRI司，RGRRRRADRA” HRRl-\DRAL

GGGGGGAGGGPHPGPHRAWAPGPV I PR,RAI PRGPQGR,HVRDHLQQRQ,I LHAQAPLLF,I FRPPCA 
ADAVAAQPRPGQGQGRAVQPHAGLQ I RGR,RGRACRAQAQ,RAPRPARRTR,RTRRAALVPG,RGHA 
PGARRAGPGRGPVPSAVRVRARRGAP I RGRRGR .. RGRRGRPGQR,Al.PRGPQGRY,HAGLQPGARR,H 
RLGDPGQDVRAGAQPAAAGRGRGRR I LQQRQQLLR,WAPGPVADAV,GPHPGPRRAW .. RPGQGQG 
RRADRALPHGPO.GRYVLRVRDHLQQR I RAV,LPRGPQGRYV,HPPCARGRAC,RPGPRAPRPA,I司PAR ！司

QQLLIV\QAPLLFRPPCARGR/-\CR/-\Q}\Q I TRRAA,PARI司IRRAAL,GPRSAHGGGW,QQLLRAQAPL,RO. 
GAPHPGPRAPHPAHRTRRAAL VPGPRS I QRAPGGPQ,RHAWAPGPVA,GQGRAVQPHA,RRAGPGHG 

ZFPM I c.l.330_!33 I p.E444f I ARGGGWGRGHARGRRGRPGQRGQP I PV,VRARRGAPRL,RDHLQO.RQQL,LQQRQQLLRA,RQQLL 
} __________ ＿＿］一
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ZFPM p.P445f 

1 c.1335de!T s 

pYl07 

ZFR2 c.319T>A N 

ZFYVE p.R266 
1 c.797G>A Q 

ZFYVE p.Mll 
9 c.3441G>C 47! 

p.N2119 

ZHX3 c.747ζ＞A K 

APTPSPGLDRKALAEA fNGEARAEP[p. 
凹的fs﹞WPRMEAAASPRRPPGASRWR

RWRSRRRPPSWAPESLGPRPRRGRRR 
RAAPPRPGSRPSCPAPRRAPARCPAS叭j

AWPGPCSFRSTCSGPTRRPPPRRSWPH 

CPSWι：TAGCSRARAHAPAARHPGSSPG 

PPRALRASSAHSPSATSl 1 TTCTSAS fVQ 

AAVRPRTRI PRAGPRRPPARPARPPAS 

PPNPTRRARPRAPERARRGLGARPRPR 
TARAAGAARA1\RARVAPWTTRRTTPA 

ARCARPATSASt'\1-\TRPTPCTSGTTAPRA 

T fHRRADRPRPRD PLG RP R PRPP LP PR L 
CARADAASSTSCTRPAPRPPRRPATPPR 
PSRRGPEAEAEAAPASPI RARPAPRPTA 

PST* 

TTMATYQDSYSYGQSAAARSYEDRP[p. 
Y107N]NFQSAALQSGRMTAADSGQP 

GTQEAC 

GA TVN LSQRTRLL LKVLAISDLVIY[p.R2 

66Q]QTHADRLI INDLFKFLGDASEAYLK 
HF 

VVQGLVVDMEVRKTSIKIPSNRYNE[p. 
M11471jlMKAMNKSNEHVLAGGACFN 

EKADSIJ 

EVREGDHSFINGAVPVSQASASSAK[p. 

N249KJKPHMNGPUGTVPVLPAGIAQ 
~LSL 
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RMEAAASPR,RVAP叭斤TRR ,STCSG PTRR, RAL RA SSA R, TV 

QAAVRPR .. ATSASAATR,CTSGTTAPR,TTAPRATTR,TSCTRP 
APH,WAWPGPζSF,RSWPRCPSW,ASRWRHWHS,IWVRR 

WRS阱，RWRSHRRPP,RSRRRPPSW,HPRRGRRHR,RGRRH

RAAP,RRRRAAPPR,RSTCSGPTR,PTRHPPPRH,RAHARAPA 

A, RA RAP AAR R ,ALRASSARS, RASSARSPS ,ASSARSPSA,AV 

RPRTRLP,RPRTRLPRA,RTRLPRAGP,RLPRAGPRR,RAGPRR 
PPA,PARPARPPA .. PTRRARPRA,RARPRAPER,RARRGLGAR 

”GAHPRPRT A, RPRPRTAIV\, RT ARAAGAA,T AR/-\AGAAI月，A

AGAARAAR,AAHAAHARV,AARARVAPW,RARVAPWn,n 
RKlTPAA, RTTPAARCA,AARCAR PAT,ATRPT PCTS,A TTRR 

RAD R, RP RPPLPP R ,CTR PAP RP P, RP APR PPRR, P LRARPAPR 

’RARPAPRPT,EARAEPWPR,GASRWRRWR,ESLGPRPRR,S 
L司VCTAGCSR,CTAGCSRAR,QAAVRPRTR,TTPAARCAR,EAA

PASPLR, f fCTSASTV，ζfSASTVQ/\,SASTVQAAV,Wl rRRf 
TPA,EPWPRMEAA,WPRMEAAAS,SPRRPPGAS,CPAPRRA 

PA,APARCPASW_,APAARRPGS,RPARPPASP,APERARRGL, 
RPRT ARAAG, RAAGAARAl\AP叭汀TRRTT,RPATSASAA,RP

TPCTSGT,RPRPRPPLP,APRPPRRPA,RPATPPRPS .. RPSRRG 

PEA,RPAPRPTAP,APRPTAPS f,ARl-\EPWPRM,RRAPARCP 
A,ARζPASWAW,AAVRPIHRL,AEAAPASPL,CPASWAWPG 

’AEAEAAPAS,AEPWPRMEA,LPPRLCARA,STVQAAVRPR,R 

TARAAGAAR,RTTPAARCAR,GTTAPRATTR,TTAPRATTRR, 
STSCTRPAPR,SWAWPGPCSF,RMEAAASPRR_,AASPRRPP 

GA,ASRWRRWRSR,RWRRWRSRRR,RWRSRRRPPS,RSRR 

RPPSWA,RGRRRRN\PP,RAl-IPPRPGS且，GSRPSCPAP且，SFR

STCSGPT,RSTCSGPTRR”SGPTRRPPPR,RSWPRCPSWC,CS 
RARARAPA,RARARAPAAR,RARAPAARRP,AARRPGSSPG, 

RALRASSARS,RASSARSPSA,AVRPRTRLPR,RTRLPRAGPR_, 
RAGPRRPPAR,RARPRAPERA,RPRAPERARR,RARRGLGAR 

P.RGLGARPRPR,GARPRPRTAR,TARAAGAARA,RAAGAAR 

N\R,AARAARARVA,AARl-\IWl-\PW f,RARVAPWl TR, f fHR 
TTPAAR,AARCARPA TS,CARPATSASA,ATRPTPCTSG,RATl 

RRRADR,TTRRRADRPR,RRRADRPRPR,RPRPRDPLGR,RPR 
DP LG RPR_, LG RPR PRPPL, RP RP Pl.P PRL,CTR PAPR PPR, RAR 

PAPRPTA,SWAPESLGPR,CPAPRRAPAR,WAWPGPCSFR,R 
PPPRRSWPR,TAGCSRARAR,SASTVQ/~AVR,DAASSTSCTR, 

SPLRARPAPR,CTAGCSR/-\RA”TT IζfSASTV”C fSASTVQAA’ 
的ASTVQ位AV,WTTRRTlPAA,CTSGTTAPRA,EAEAAPASP

L,EAAPASPI RA,WPRMEAAASP,RPPSWAPESL,RPRRGRR 

RRA,RPGSRPSCPA,RPSCPAPRRA_,APARCPASWA,WPRCP 

SWCT A,APAARRPGSS, PPRALRASSA, RPRTRLPRAG, LPRA 
GPRRPP,GPRRPPARPA,RPARPPASPP,RPRPRTARAA .. RPR 

TARAAGA,APWll Rlrf f P,TP/-\ARCARPA,RPl-\fSASAAT,R 

PTPClSGTT,APRATTRRRA,RPRPRPPLPP,RPPI PPRLCA,A 
PRPPRRPAT,RPAPRPTAPS_ 

W’RRSWPRCPSW,ARAAGAARAA,RAARARVAPW,EPWP 

RMEAAA,AEPWPRMEM丸，AEAEAAPASP .PEAEAEAAPA 

RSYEDRPNF,RPNFQSAAL.ARSYEDRPNF,YEDRPNFQSA 

IYQTHADRL,VIYQTI IADR .. YQTHADRLH .. AISDLVIYQT.LVIY 
QTHADR.VIYQTHADRL 

SNRYNEIMK,IPSNRYNEl,RYNEIMKAM .. IPSNRYNEIM,NRY 
NEIMKAM 

QASASSAKK/\SSAKKPHA,KPHAANGPL,SQASASSAKK,KP 

HAANGPLl,KKPHAANGPL 

ACC 

KIRC 

UCEC 

CESC 

ST/-\D 
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GSYSSAAFMSTRDFLFRNRGFGDAA[p. 

p . .l\112 A112EjE/V\SAQHSLFAASAGGFGGPH EAASAQHSL,AEAASAQI IS,EAASAQHSLF,RGFGDAAEAA, 
ZICl c.335ζ＞A E GIHDA AEN\SAQHSL I LUAD 

GEKPFRCEFEGCERRFANSSDRKKH[p.S 
p.53日5 305LJ LHVHTSDKPYTCKVRGCDKCYTH 

ZIC4 c.914C>T L PSS HLHVI ITSDK,KKHLI IVI ITS,KHLI IVI ITSDK,LI IVI ITSDKPY I CRC 

RIHTGEKPYKCSICEKAFSQKSNVl[p.D3 
p.D352 I 52N]NHEKll ITGKR悶悶NTFIQK

ZIM3 I c.1054G>A I N KN KSNVINHEK,SO.KSNVINH,KSWINHEKl,INHEKIHTGK I me 
ILGKSPMNV,FIAIRKW\,KLIAERGPl,SQTFIAIRI已RSQTFIAI

R, r FIAi RKU,QHKKSI LGK,KSILGKSPM,SFRSQTFIA,AIHKL! 
AE R, KPSFRSQJF, N LIQH KKSI, LIQH KKS! L, F HSQT F IAl,AEH 
GPIDVV,SILGKSPMNV,LIAERGPIDV,IQHKKSILGK,RSQTFI 

GKRAYECDl.CGNTFIQKKNLIQHKK[p.I I AIRK,SFRSQTFIAl,IAIRKUAER,QTFIAIRKLl,KPSFRSQTFl,N 
p.1384f I 384fs]SILGKSPMNVTDVEKPSFRSQTFI I LIQHKKSIL,KKSILGKSPM,SQTFIAIRKl.,RKLIAERGPl,NVTD 

ZIM3 I c.1150de!A I s I AIRKLIAERGPIDVVNVEKPSSGN* I VEKPSF I STAD 

ZKSCA I c.162.1_162 I p.R541f I KCTKCGKAFTRSSTLTl.HHRIHARE[p.RS 
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VGSQPLQDRVLQVPVLAHGGCCRED[p 

ZKSCA I c.598_599A I p.K200 I .K200A]AVV ASRL TPESQG l.LKVEDVAL 

·－－也＿＿＿＿＿＿＿J＿三5主~－－－－－－－－－－－---l－－~＼__________ J__ ~~一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿J_~－~－9-~Y－~~－~E~~－一一一一一一一一一一一一一＿＿＿＿＿＿＿＿J_I＿~立一＝
IPTHAEAGEQEGRI QRKQI仰的IGSR[p.

ZKSCA I I p.R319 I R319Q]QHYCHECGKSFAQSSGLTKHR 
N4 I c.956G>A I Q I RIHTG I NAIGSRQHY,RQHYCHECG,RQHYCHECGK,KNAIGSRQHY I CRC 

ZKSCA I I I MIMTESREVIDLDP[p.Dl3fs]QLRLPRS I QLRLPRSRK,EVIDL.DPQL,RLPRSRKTF,EVIDLDPQLR,DLDP I 
NS I c.39delC I p.Dl3fs I RKTFS* I QLRLPR,REVIDLDPQL,l.Rl.PRSRKTF I STAD 

IVTMTSCLY, YLDPPTCRA,AIVTMTSCL,TMTSCLYL R,A VG R 

GALPR,SYPTYPTHF,TYPTHFSTW,VTMTSCLYL,AIPPHSAS 
Y,SYLDPPTCR,SASYPTYPT,RPAPEPRAV,EPRAVGRGA .. GA 
LPRCSPL,RAIVTMTSC,ASYPTYPTH,THFSTWEPV,HPVGAI 
PPH,YPTYPTHFS,EPVPSDRPA, TEGHP\ GAi, YLDPPTCRt划，
YLRTTEGHPV,VTMTSCLYI R’的YLDPPTCR,AIVlMTSCLY,S

M PEPSLDLLPELrNPDELLSYLDPP[ p.Dl I TWEPVPSDR, RAVGRGALPR,ASYPTYPTH F,PTYPTHFSTW, 
即\8fs﹞TCRAIVTMTSCLYl.RTTEGHPVG I RAl\JTMTSCL,RTTEGHPVGA,RGALPRCSPL,GALPRCSPLR .. 

p.D104 I AIPPHSASYPTYPTHFSTWEPVPSDRPA I GAIPPHSASY,HSASYPTYPT,YPTYPTHFST,RPAPEPRAVG,E 
ZMIZl I c.3144de!C I 8fs I PEPRAVGRGALPRCSPL盯EG' I PRAVGRGAL,PPHSASYPTY,WEPVPSDRPA I PRAD 

c.457 501d 
e!GTGGCTG 
CTGCGGG\ I p.VAAA I LGLPSHAARPSTDFTQAAAAAAVAA[p. 
GζCACTGC I AATAT I VAl-\MATATl-\fATAT153del]LQEKQS 
CACCGCCA I ATATA I QELSQYGAMGAGQSFNSQFI QHGGP 
CAGCCACA I Tl53de I RGPSVPAGMMPTGIGGVMGPSGLSPL 

Z三也！~LL豆SE~~~－－－－－－---l一＝！一－－－－－－－－－－－-L~：~~~！：~~豆豆也I£＿~－－－－－一一一＿＿＿＿＿＿＿＿＿＿_J __ ＇.：：去世﹔但也l＂~旦旦旦在E~~.且也E往日：也！旦~~＇~控告旦旦旦控~~－－J__ 
LURGKGU., YSAPHCASL，κSSRRGKLL,SSRRGKI l.l,RGKl.LIR 
GK, RGKGLLSYS,AH RLLSPRK .. RLLSPRKL V,I RGKGLLSY,CSG 
CKKSSR, IQFH I PAH R .. PAH RLLSPR,APHCASLDi,LPAH RLLS 
P.SPRKLVQVA,LVQVAQKTF,GLLS1 SAPH,HCASLDIQF,ASL 
DIQF H L,LDiQFH LPA,FH LPAH HLL,SLDIQFH LPA,IQFH LPA 
H RL, LLS PRKLVQV, LLSYSAPH CA,SYSAPH Ct'\SL, GCKKSS RR 

SSGMNKMLPS＼月ATAVRVSCSGCKK[p I GK,KSSRRGKLLI品RRGKLI 悶，RGKGLLSYSA,PAHRI LSPRK, 

ZMYM I I p.K34.Sf I .K345fs]SSRRGKLLIRGKGLLSYSAPHCA I LIRGKGLLSY,DIQFHLPAHR,LPAHRLLSPR,KLVQVAQKTF,K 

4 j c.1033de!A l s l SLDIQFHLPNIRLLSPRKLVQVAQKTF* l 間RRGKLL,LDIQFHLPAH j STAD . ~ ~····· 

SGCKKILQKGQTAYQRKGSTQLFCS[p.T I CSILC仁rGY,QLFCSll Cl ,II CLTGYTV,GST[:ll FCSl,TQLFCSll. 
ZMYM I I I 367月 ILCLTGYTVPPARPPPPLTKKTCSS I CL,Ql.FCSILCLT,SILCLTGYTV,KGSTQLFCSl,GSTQLFCSll.,F 

__ ：~－－－一＿＿＿＿J __ ＇.＇.＿~旦旦旦旦去一＿＿ I __ l'.,I~§I!_J __ ~－－－－一一一一一一一一一一一一一＿＿＿＿＿J_ 
TYLRFFPPLQKQESEPDKI [ VGKRK{p.R 

ZMYM I I p.R144 I lA46QJQNEDDEVPVGVEMAEMTDNP 

主一一＿＿＿＿＿＿］＿＿＿~：：~－~－＇？＿？＿~ 

ZMFl! 
TG EKPYKCKECGKAFNQTSH LI RHK﹝口ιR

185月 llHTEEKPYKCEECGKAFMQSSTLT
-, , ι554G>T I p.R1851 I T 
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ZNF12 p.T339f 
4 c.1015de!A ,, 

ZNF15 p.T408 
4 c.1223C>A N 

p.R452 
ZNF16 c.13.54C>T \IV 

ZNF16 
7 c.2048G>T p.R6831 

ZNF17 p.P353 
4 c.10.57C>A T 

ZNF18 

。 c.1202G>T p.R401 

ZNF18 

。 c.1706G>T p.R569 

ZNF18 

。 c.l874G>T p.R62.S 

ZNF19 c.1046G>T p.R3,19 

KU L EKS Pl; I LE KSP I MV, KH KKLI LEK, KG F N HYSFC, FM HYSFC 

GEKPYECQKCGKAFSRASTLWKHKK[p. I QK,KKCKGFNHY .. LWKHKKUL,CKGFNHYSF,LILEKSPINV,IL 
T339fs]LI LE KS Pl NVKKCKGFNHYSFCQ I EKSPI NVK,GFNHYSFCQK, KSPI NVKKCK, TLWKH KKLIL,KKL 
KHEQSHT* I !LEKSPl,VKKCKGFNHY,KCKGFNHYSF I STAD 

RPYECSECGKSFTQNSGLIKHRRVH[p.T 
408N﹞ NGEKPYEζfECGKSFSHNSSLIKH 

QR I HRRVHNGEK,KHRRVHNGE凡RRVHNGEKPY I LUAD 

HTG EKPYKCS DC G KMSQSSS LIQH [ p一R

452叭J]WRIHTGEKPHVCNVCGKAFSYS

SVLR I O.SSSUQHW,QSSSLIO.HWR,S叮叮UQHW I CESC 

TGEKPYEζNECGKVFSYSSSLl'v1VH0.[ p. 
R6831] ITHTGEKPYKCN DCG KAFSDSSQ 
LIV I LMVHO.ITHT,SI MVHQITH,SLMVHQ!THT,YSSSLMVHO.I I CRC 

CDDCGKSFTWNSELKRHKRVH fGER[p. 
P353T]TYTCGECGNCFGRQSTLKLHQR 
!HTG I RVHTGER衍，RVHTGERTYT,KRVHTGE仔rv I rGcr 

TG E KPYECS ECG KSFSRSS H LVSH 0.[ p. R 
40日﹞盯HTGEKPYRCNQCGKSFSO.SYVL

vv I HI VSHO.iTH,HLVSHQITHT,!THTGEKPYR,RSSHLVSHQI I CRC 

TGEKPYECSECGKSFNRSSHLVMHO.[p. 
RS691]!! HTGEKPYECNO.CGKSFSQSYVL 
vv I SHLVMH0.11,RSSHLVMH0.1,SSHLVMH心 I I UCEC 

TGEKPYECSO.CGKSFRO.SSCLTQHQ[p. 
R625 I] ITHTG EKPF ECNQCG KT FSLSARL 
IV I ITHTGEKPF,TQHQITHTG,0.ITHTGEKPF I UCEC 

TGEKPYSCKVCG心L\FNFHTKLTRHO.[p. I 
R3491]!! HSEEKPFDCVDCGKAFSAQEQ I HTKLTRHQl,HO.llHSEEK,TKLTRHQll,llHSEEKPF,HTKLTRH 
LKR I Qll,RHO.llHSEEK,QllHSEEKPF I CRC 

l E NYR N LFSVG lTVCK PG LIT CLEO.[ p. RS 
ZNF19 I I I 90.]0.KEPWNVKRQEAADGHPEMGFH 

~－－－－－－－－－－－L~：L?＿？＿§工在＿＿＿＿＿＿［一＝旦旦旦」－－立在IQ＿＿＿＿＿＿一一一一一一一一一一＿＿＿＿＿＿J旦旦－~~~~~主旦旦旦旦控旦旦旦旦主旦旦旦控~~y＿＿＿＿一一一一＿＿＿＿＿］一－－~
TGEKPYTCI:>AC:;RKSf;SH •JSTLIQHO.[p R 

ZNF20 I I p.R384 I 384C]CIHTGEKPYVCDRCAKRFTRRSDI 

主＿＿＿＿＿＿＿＿J __ ~：｝＿！＿~2~？：＇. _____ I _E ____________ _J一旦一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿＿＿＿］＿＿~旦旦旦旦E巴－~旦旦旦~！＿~且－~~~：：＿~~~！：~主任~~：＇.＿§~~.f::'.______ J_E~－~ 
MTMSKEAVTFKDVA VVFTEEEL[ p.G23 I FTEEEl WLL,EELWLLDI A,EEEL WLLDL, VVFTEEELW, WLLD 

ZNF22 I I p.G23 I W]WLLDLAQRKLYRDVMLENFRNLLSV I LAQRKL,VFTEEELWLL,ELWLLDLAO.R,TEEELWLLDL.EELW 

＝立一一＿＿＿＿＿＿＿］一土豆三空三I________ _L_：＇.~：一一一＿＿＿＿J ＿＿立一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿＿u＿~三旦旦旦~~~~盟主！？＿~主一一一一一一一一一一一一一＿＿＿＿＿＿＿＿＿］＿＿＿~！｝.主E
FLVKVO.TH!,KVO.TH!SVl,Sl ESSPI GV,IPSLESSPL,VKVQrHI 
凹，TH!SVIPSL,VQDWGNPSA,QDWGNPS剖，VEECFLVKV,

ZNF23 I c.366del1 

………c叭 j……………川p叫 I 22山
I s GNPSALIQNγTHISVI I STAD 

NITLQIDPSILQQTLQQGNLLAQQL[p.T 

ZNF23 I I p.T141 I 1410M﹞ MGEPG以PQNSSL叮SDST QLMGEPGLA,AQQLMGEPG,QQLMGEPGL,LMGEPGLAP, 
6 c.4229C>T OM ASVVI AQQLMGEPGL I ST/-\D 

GPLSEQDSVLTTNSSGTQDLTQVMT[p. 
ZNF23 p.5148 S1480LJ LQGLVSPSGGPH EITLTIN NSSL TQVl\/lTLQGL,QVMTLQGLV,TQVMTLQGLV,MTLQGLVSP 
6 c.4439C>T 。L SQV S, TQDLTO.VMTL I CRC 

ZNF24 TGEKPYtCNACGKTFSQRSVLTKHQ[p. HQllHTRVK,SVLTKHQll .. 111 ITRVKAL,RSVLTKHQl,LTKHQll 
8 c.1703G>T p.R5681 R5681J!!H rnVKALS rs• HTI司， KHQllHTRVK,RSVLTKHQl!,HO.llHTRVKA I me 

FQCDKYLKVFYKFLNSNRPKIRHTE[p.K 

I p.K179 I 179NJNKS叭叭叭 KIRHTENKS,RI ITENKSFK,IRHTENKSF,f!TENKSFKCK,RPKI 
4 c.537G>[ N SIY RI ITENK,KIHI ITENKSF I uζEC 

TKEKPYKCEECG KAFN RSSH LTKH K( p. R 
ZNF25 392月 llHTREKAYKCDEYCKAFNWSSAL

7 c.1175G>T p.R3921 TT I !!H rHEKAY,llHTREKAYK,KllHTREKAY’的SH凹的Kl I UCEC 

ZNF25 LITRAISGLE昀Q叫ARRANK叫咖 ] II叩i盯DE仔印圳M叫F刊附川FIVKL川肌VK肌K紅L叫II叫叫IV削叭叫rρ月川A盯叫TA耽TAEll紅叩削E日印叫II

9 c.521G>T p.R1741 174月 llDEFIVKLKELKQW\SPFTLllDDP EllDEFIVKL,RANKDATAEI I CRC 

ZNF26 TG E KPYKCP ECG E! FAHSS NL LR H 0.[ p. R 
3 c.1529G>T p.R51日i 5101]llHTGERPYKCPECGKSFSRSSHLVI I SNLLRHQll I UCEC 
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T AKDP FECK! CG KSFR NSSCLS DH F[p. R3 

ZNF26 I I p.R3 4 
6 c.1031G>A Q 

叫﹞QIHTGIKPYKCKDCGKAFTQNSDL I HFQIHTGIK 
TK TGIKPY I me 
TGEKPYKCKQCGKSFSYSNSFQU-IE[p.R 

ZNF26 I I p.R512 I 叫QTHTGEKPYECKECGKAFS岱
6 c.153SG>A Q RN j FQLHEO.T吭 I CRC 

NSQLIVHQRTHSGEKPYGCNECGKT[p‘ 

ZNF26 c.2700 270 p.F901 F901dei]SQKSILSAHQRTHTGEKPCKC 

8 2delC! r de! TECGKAF KTSQKS!LS,KTSQKSILS/-\ I BHCA 

ZNF27 p.N319 DCGKVFSVFSVLTKHKllHTGTKPY[p.N3 
3 c.957T>A K 19K﹞ KCEECGKGFSIFST仁fKHKll!-11 GEK I iiHTGTKPYK I KIRC 

SWENHTTCQHCHRQFPTPFQLQCHl[p 

ZNF28 I I p.E353 I .E363KJKNVHTAQEPSTVCKICELSFETD 
OB c.108沁A K QVL I Q心HIKNV，叫Hlf側H,C州NVHTA,FQ肌H!KNV I me 

CKICELSFETDQVLLQHMKDHHKPG[p. 

ZN悶 I I p 附 i E400K]KMPYVCQVCHYRSSVFADVET HHKPGKl\ilPY,GKMPYVCQV,llMKDllHKPGK,MKDHHKP 
OB c.1198G>A K HFRTC GKM,GKl\ilPYVCQVC I GBl\il 

的HTGKKPYECKICGKAFCWGYQLT[p.H

ZNF28 I I p.H392 I 3920] GYQLTQHQl,YQLTQHQIF,TQHQIFHTG,GYQLTQllQIF,W 
3 c.1175G>A Q GSS GYQLTQHQl,YO.LTQHO.IFH I me 

EATGSSSWDIQNSFRREKLEQKSPD[p.S 
52L] LKrLQEDSPGVRQRVYECQECGKS 

ZN月2 I c.185C> T I p.S62L l FR I KLEO.KSPDLK I CRC 

VQSSDLTSHQRIHNYEKPYKCSKCE[p‘K I p.K106 I 106N]NSFW川叫QHTHAGKK ENSFWHHLV,NSFWllHLVL,KCSKCEN蚱，CENSFWI IHL,YK 
2 c.318G> T N TCDI CSKCENSF,CENSF叭IHHLV I LUAD 

TGEKL YECATCGQVLSHLSTLKSHl\il [p.R 

ZNF33 I I p.叫！叫QTH1GEKPYVCQECGHAFSEPSS I HMO.THTGE 
3 c.1661G>A Q LRK PY,QTHTGEKPYV I UCEC 

AVNVENFYV,FVNLPSl\ilCl,FYVRNQPSL,Rll ITGENPIVl,HTG 
ENPMNV,EV!QEHSPM,NAVNVENFY,VVNVHKPSF,VHKPS 
FVNL,PSFVNLPSM,QERSP「v1NAV，「v1 NAVNVEN F, VRNQPS 
LHl,LPSMCIEEV,NI PSMCIEEV,VVNVRKPSFV,AVNVENFY 

ECKECGKTFFCQSALTAHQRIHTGE[pιK VR,SFVNLPSl\ilCl,NVRKPSFVNL,YVRNQPSLHl,MNAVNVE 
425fsj N Pllil NVVNVRKPSFVN LPSMCIE NFY,HTGENPMNVV,NAVNVENFYV,KPSFVNLPSl\il,NFYV 

ZNF33 I I p.K425f I EVIQER叫州ENFYVRNQPSLI 11 RNQPSL,QRIHTGENPM,GENPMNVVNV,NVVNVRKPSF,E 
4 c.1278de!A s R* EVIQEHSPM,IQEHSPMNAV,PMNl-\V’NVENF,LPSl\ilCIEEV! I STAD 

TGEKPFKCSECGRAFSQSASLIQH E[p.R 
ZNF35 4021]11H1GEKPYRζNECGKGFTSISRLN 

4日 c.1205G>T p.R4021 R I SASUQHEl,10.HE!!HTG,SLIQHElll刊，QSASLIQHEI I UCEC 

ZNF35 p.0509 GKLFSQHSSLTNHYKIHIEEDSLKA[p.05 
4B c.182SG>A N 09N]N LHV* EEDSLKANL,IEEDSLKl-\N L I uζEC 

RIAGEPSAA,SSGLTATPR,ATPRSWPPA.RPGPSPARl .. GLTA 
DPNSDTLSPGDPKVDPISSGLTATP[p.T TPRSW,ARIAGEPSA,RIAGEPSMA, ISSGLTA TPR,PARPGP 

I p心！叫HSWPP SPAR,TPRSWPPAPI司，APHCSPPPPA,RPGPSPAHIA,SGLTAT 

8 c.389delC 主 RIAGEPSAAAPG" PRS ＼內’，ARIAGEPSAA I S1AD 

FG DSTGWEKSLLNTKH EKIH PAVN L[p. 
H 1860.] QK0.1 ERVLSG KO.EU QH QKVQ 

2 c.558T>A APEQP NI QKC.rrrnV,LQKQTERVL,KIHPAVNLQK 

KRLL YCSLCKVAVNSASQLEt'\H NSG[p. r 

SD c.677C>G 
I p.T226 尸26S]SK川叫心Tl叫做G

S VKG SKHKTMLEA,GSKHKH叫LEA,SQLEAHNSGS,LEAHNSGSKH I l UAD 

GEKPYrCEECGKVFNWSSRL 11 HKK[p. ILDTNSTNV,KLLTSPQSL,LL TSPQSLL, II LDTNST NV,KLLTSP 
P叫 j 叫兒﹞llLDTNSTNVKNVAKLLTSPQSL QSLL,ILDTNSTNVK,SSH仁rTl I KKI, DTNSTNVKNV, LTSPQSL 

ZNF43 I c.7'.12delA I fs LPIR* LPl,RLTTH KKI I LAKLLTSPQSl I 5-rAD 

YKLYKCEECGKAFNKSSILl THKll[p.H28 

p.R280 I 叩G叫CKECAKAFNQSSNLTEH !!CTGEKFY,KllCTGEKF,llCTGEKFYK,CTGEKFYKCK,THKllCT 
ZN F43 I c.838C>T I c K GEK,K!ICTGEKFY,HKl!CTGEKF I UCEC 

ONSQIYHAMAEGLWEQGFLIHPEQC[p 

4 c.916C>T 
I p.R306 I .R306C]CfKFK叫SYRKVRR側PEP

c CIFY I Rf PEQCCTK,CTKFKSLQL,TPEQCCTKF,HTPEQCCTKF I CRC 
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TGEKPYECKQCGKSFSYSATHRIHE[p.R 
262月！TH I G EKPYECQEC G KMHSPRSC 

9 c.785G> T HH I !THIGEKPY,HRIHEll H!,YSA l HRIHE! I me 
ERTHTGEKPYKCKRCGRAFSVSSSL[p.R 

I 6R309 309QJQIHERTHTGEKPYECKQCGKAFH SSSLQIHER,FSVSSSLQl,VSSSLQIHER,RAFSVSSSLQ,FSVSS 
2 c.926G>A HLG SLQ!H I uζEC 

TGEKPYKCKQCSKAFPDSSSCUHE[p.R3 
。11 ﹞ ITHTGEKPYTCKQC G KAFSVSGS LQ 

3 c.902G>T R I CUHEi fl 11,SSSCLIHEl,DSSSCLIHEl,EITHTGEKPY I me 
ECREGFRQSPDCSQPQGAPAVEKTF[p. 

Z叫 I I p.L682 I L682M]MCQQCGKTFTRKKl叫QRI TFMCQQCGK,KTFMζQQCG,APAVEKTFM,MCQQCGKTF, 

5 c.2044C>A M HTGEK KTFMCQQCGK,FMCQQCGKTF I CRC 

TGEKPFECNECGKAFRVNSSLTEHQ[p. 

ZNF45 I I R3761J !! Hf G EKPYKCNECGKAFRDNSS 
4 c.1127G>T p.R3761 FAR I SSLTEHQ!!,TEHQlll ITG,SLTEI IQllHT I UCEC 

SDQSQGFQPSKNAFECSECGKVFSK[p. 
的。仙NKI

4 c.569G>[ KR HQK,GKVFSKIS刊，SECGKVFSKI I LUAD 

FCD N LPKFEGQPSS LP LEN ETD SH P[p.S 

ZN F46 I I p.S650 I 叫TSSNTVKKSQT:
2 c.1948T>A T KA j PTSSNTVKK,DSHPTSSNTV,LENETDSHPT 

TGEKPYEζNVCGKAFSHRKS仁fLHQ[p.R

N附 I I 6411]llHTGEKPYECKECSKAFSQVAHLT 
0 c.1922G>T p.R6411 I KSLTLHO.il,RKSLTLHQl,KSLTLHQllH,RKSLfl.HQll I CRC 

TGEKLFEζKECRKAFKQSEHLIQHQ[p.R 

282月 llHlGEKPYKζKECRKAFRQPAH L 

1 c.845G>T AQ I SEHLIQHO.i,SEHLIQHQll I CRC 

HQRTHTGEKPYKCGICGKGFGDSSA[p. 

ZNF48 I c.704G>A 
p.R235 I R235帆HQRTHRGEQPPR川RR I SSAHIKHQR HIKHQ盯HR,KGFGDSSAH叫HQRTH,DSS

I H QPSRA AHIKHQR,KGFGDSSAHI I LUSC 

RTSH ISALl,H ISALIAAI司， RPRTSHIS!\AARGLCSAA,LPRDRR

!CGKGFGDSSARIKHQRTHRGEO.PP﹝口， I PRT,SH ISALIAA,LIAARGLCSA, RQLPRDRRPR, RTSH ISALIA, 
p.P247f I P247fs]DQWCPDGSHLGQPRQLPRDR I TSHISALIAA,AARGLCSAAA,HLGQPRQLPR,SHISALIAAR,L 

~~~~:i:~J __ e~~~－~L~－－－－--1－－~－－－－－－－－－－－－－－L~~~I~－~－~三位旦旦旦旦旦在已！：＿？＿：一一一一一J＿旦E虫~~I.主~L~血~I~＇.：！－~？•ιE旦笠：~~-9.~~－~－~－’－~~~：旦旦旦旦在＿＿＿J __ ~！：捏一＿＿＿＿＿, 
SILEELWKDDEH fRKCGENO.N KPLS[p‘ 

ZNF48 I I p.R138 I Rl38C]CVVFINKKTLANDSIFEYKDIGEI I NQNKPLSCV,l.SCVVFINK,NKPLSCVVF,KPLSCVVFl,NQNK 

土＿＿＿＿＿＿＿＿＿＿! __ _ 

ZMF48 
SGNKPYO.CRDCGKAFTKSS f L fGHQ［口－

R374l111HTGEKPYHCKKCGKAFRHSSGL 

－－~－－－－－－－－－--1－－~：｝＿｝＿~｝，豆三I__ J __ l'.：~~7-：~－~－－LY.:~－－－－一一一一一一一一一一一一－－－－－－－1~？＿？I.立主＇.：！＿9,!＿＿＿＿＿一一一一一一一一一一一一一一一＿＿＿＿＿＿＿J __ ＇.：！＿~~~－－－－ 
PAGESADALGELSGLLN"f fDLACWG[p. 

肌肉8 I I p.R206 I 悶的Q﹞ QLSTPKLLVGDI WNLQALPQN 

－－~一－－－－－－－－L~，§g＿~三且一＿＿＿［＿＿立一一＿＿＿＿＿J旦旦包一一一一一一一一一一一一＿＿＿＿＿＿J ＿＿且已工~－~~－~Y，品已.：！：.~！＜.：~~~~旦旦~~I~！＇.：~1旦旦：I~!S－~~Y.'.一一一一＿＿］一－－ 匹一一
ERTHTGEKPDGCKQCGKAFRSAKYl[p.R 

ZMF49 I I p.R343 I 343Q]QIHGRTHTGEKPYECKQCGKAF I SAKYiQIHG,RSAKYiQIH,FRS.'\KYIO.l,IQiHGRTHT,AFRSAK 

_} ＿＿＿＿＿一＿＿_L~：~Q~豆豆三主＿＿＿ I __ 9: __________ J_J＿~旦旦旦＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿］一＿XJ~豆凹~~~！旦＇.＇.！＿豆~，J_9!!

ZNF49 
2 c.1175仁＞A

ZMFS! 
4 c.242T>G 

ZNF51 
9 c.1291仁＞T

ZNF52 
1 c.1918G>T 

ZNF52 
1 c.809ζ＞A 

CEVCSKAFSRFSHLl rHKRIH[ GEK[p.P3 
p.P392. I 92H﹞ HYKCEECGKAFNLSSQ盯THKl I HT 
H I G I RIHTGEKHY,RIHTGEKHYK,KRiHTGEKHY I LUAD 

PG EEG廿NSFI KARPRDLMTFEDVA[p. 
V81GJGEFSQWEWGQLNPAO.KDLYRE 

p.V81G I VMLEN I MTFEDVAGE,MTFEDW\GEF,VAGEFSQWEW I KIRP 

I CKECGKAFNRASHLTQHQRIHTGEK[p. I 
p.H431 I H43!Y]YFKCKECGKAFMRGSHLTRHQR I YFKCKECGK,QRIHTGEKY,RIHTGEKYF,RIHTGEKYFK_,HTGE 
y I IHTG I KYFKCK .. KYFKCKECG附QRIHTGEKY.QRIHTGEKYF I KIRC 

TSLKM MQAVGGAPARPTGE f ICNQC[ 
p.G54J I p.G540C]G\KYTS LDSFQTH LKTH LDTV I iC N QCCAKY,G EYICN QCC, YI CNQCG\KY,CAKYTS LDSF, NQ 
c I LPKLT I CCAK行SL,GEYICNQCCA I LUAD 

TQKCSO.CEEGFDFPEDLQKHIAECH[p.P 
p.P27日 I 270H]HECSPNEDRAALQCVYCHELFVE 
H I ETS I LQKHIAECHH I LUAD 
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SNLSQHQRIHTGEKPYKCHECDKVF[p. 

IQ 

R279Q]QSSSKLAQHQRIHTGEKPYKCH KVFQSSSKL,FQSSSKLAQKVFQSSSKLA,FQSSSKLAQH,HE 
8 c.836G>I-\ ECDK CDKVFQSS I me 

TGEKPYSCNECGKVFSRNSHLARH R[p‘ 

ZNF53 p.N583 N583KJKIHTGEKPHSCNECGKVFSRNS 
4 c.ll49T>/-\ K HU\R RKIHTGEKPH GBM 

RVFRTYHQVVVHSRVHKRDRKGEED[ p. 

ZNF53 I I p.G663 I 的叫WUNGLDERRGSGSDQESQS
6 c.198恥T w VSRSTT I EEDWLHVGL,DW叫GLDER,GEEDWLHVGL I LUAD 

PYCDHRAAQKGNLKIHLRTHKLGNL[p. 

6 c.556G>[ 
I p.G186 I G186C﹜間的V叫

C RDK RTI IKLGNLC,HTllKLGNLCK,NLCKGRGRVR I LUl-\D 

PSSSH LRECVRIYGG ERPYTH KEYV[p‘ E2 KTFSHSTAL .. TI IKEYVKTF,KEYVKTFSI 1,VKTFSI ISTA .. YVKTF 

ZNF55 I I p間 1 叫nFSI IST叫Hl'v1QTQDGEKFYEC SHSTA,KTFSHSTALF, YTH KEYVKTF, RPYTH KEYVK, VKTFSH 
9 c.850G>I-\ K KA STAL,KEYVKTFSI IS I UCEC 

AFFGPVYYV,VLKPFLFTV,KAFFGPVYY,CMKELTLER,FFGPV 
YYVC, VYYVCl'v1 KEL,SSVLKPFLF，ζGKAFFGPV,GKAFFGPVY 

NLRRHMVVQGGNRPYKCKLCGKAFF[p ,FTVP!EDMR, KPFLHVPl,NVSSVI KPF, KAFFGPVYYV,SVL K 

~NFS6 i c.622delT i ~fλ~V20 i ~~Ef ~~﹞I J~~~~v尸0c~~：~~：－~：~：~~v 
PFLFl'V,FLFTVPIED「州， FFGP\I YYVCM, YYVCMKElTL, VSSV 
LKPFLF,CGKAFFGPVY,GKAFFGPVYY,NVSSVI KPFl,MNVS 

~~－~！＇：f£L~－~－~I－~~~－f'.J.~！~正~~~~~I_Y.~！____________________________________ ___J一旦~！~~－－－－－－－－－
MDAVAFEDVAVNFfQEEWALLGPSQ[ PSQNNI YRY,l I GPSQNNL,SQNNLYRYV,LGPSQNNLY,QN 
口.K26NJNNLYRYVMQETIRNLDCIRMI NlYRYVM,AI LGPSQNNL,11 GPSQNNLY,SQNNlYRYVM,G 

3 c.78G>T WEEQN PSQNNLYRY I CRC 

TGKKPYECKECGKGYTTASYFLLHQ(p.R 

NF57 I I 
3 c.1049G>T p.R35日i

話。l﹞ llHKGGK叫你盯FTlYRNLT I ~LLHQllHK,SYFLLH州州的K,llHKGGKPY,ASYFU H 
R Ql,QllHKGGKPY,TASYFLLHQI，的YFLLHQll I CRC 

PYKCM ECG KSFSYKSS LTCH RRCHT(p. G 
ZMF57 p.G31! 3115 i SEKPYKCN ECG KSFSYKSSLTCH H 

8 c.931G>A s RC Cl IRRCHTSEK CLL 

TGERPFECIECGKAFSNGSFLAQHQ[p.R 

ZNF58 I I 
3 c.1031G>T p.R3441 

叫1]111 ITGEKPYVCNVCGKAF附fl! I SFLAQI IQll,GSF 
v AQHQll I CRC 

YMCNKCGKAFTNRSNLITHQKTHTG[p. 

ZNF58 I I p.E491 I 叫恥的KCGKAFTQRSDLITHQ
5A C叩3G>T D RIH I HQKTHTGDK,KTHTG I CRC 

KSFTSKSQLLVHQPVHTGEKPYVCA[p.E 

ZNF58 I I p.E638 i 悶悶悶AFSGRSN帥Q盯HTGEK
SA c.1912G>A K PYI j VCAKCG叫KPYVCAKCGI們CAKCGKAF,GEKPYVCAKC I CH 

PGSQTGKKQQSTALQASTLAPANL L[ p. 

ZNF59 I I p.P500 I PSOOT附叫心間結VT LL TKAVHLA .. N LL TKAVH L, TKl.\VH LAN L,NLL TKAVH LA, TLA 
2 c.1498C>A T KSSV PANLLT K”LTKl-\VH LANL,1-\PAN LLTKAV I rnζT 

VTKEDQPGHTKDLSGPTKESSKGSP[p.K 

2 c.970A>C 
I p.K324 I 叫QM附KSPRSPLEATRKSIKPSD

Q SP I SSKGSPQMPK,QM附附PR,KESSKGSPQM I TGCT 

TGEKPYECYDCGQMFSQSSHLVPHQ[p 
.R2871Ji!HTGEKPLKCNECEKAFRQHSH 

4 c.860G>[ LTE I HLVPHQll此iiHTGEKP凶，如ILVPHQll I uζEC 
MAAAGGAEGRRADl\/lEAEAM\APER[p 
.E25G﹞ GGGSCVLCζGDLEATALGRCDH 

8 c.74A>G PVζY AEN\AAPERG 

QIVLLRiSK .. KNRGGPMGK,LLRISKPAL,KPALPPPTK,GPl\ilG 
KGGGA,PPTKGKTSL,GKGGGAASM;iKGKTSLQW,GKTSL 

~NF由 i ＂＂封閉G i ~M5' i S峭叭AA叭的Af戶；i~M亂s~~~~弓~；，；Gτ叫~：~~~0叭＇~：6, i ~~習~俗＇f~弓，i￥；，~此~~泌：－＼月ND；丸NG~1間；~~~~~~~（盯~~~·甜P吐A的.1~~仇~s恨~＇； i STAC 

TGEKPYKCEECDKVFSRKST!ETHK﹝口， R3

~NF6! : c.ll69G>T : p.R3901 : ~OllllHTGEKPYRCKVCDTAFTWHSQLA : RKSTIETHKI : UCEC 
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TGEKPYECSECGKAFHSSTCLH.'\HK[p.R 

5 c. 704G>I-\ 
I p.R235 I 235QJKTHTGEK附KQCGKAFVSFNS

Q VRY I STCLHAH叫到叫 I me 
TG E KFYKC EECG Ki-\FKCSSN L TTH K[ p. K 

ZNF62 p.K473 473R]RIHTGERPYKCEECGKAFNQSSIL 
6 c.1418A>G i司 Tr CSSNLT!HKH LUSC 

SQADIP!RSPFGIVKASWLPKFSHA[p‘D 

ZNF63 I I p.D400 I 州NAQKMKRLPTP州州AAS I KFSHAN 
8 c.1198G>A N PRIFP A,FSHANAQKMK,KFSHANAQKM I LIHC 

RLNVLNWLA,WLANNMDDL .. VLNWLANNl\/l,KSRLNVLN I MRSFLQQ馴的 KS吼叫﹝p.G21W 心’，SRLNVLNW化，WLANN MDDLK, KSRLNVLNWL, NVLNWL 
4 c.61G>T ]WLANNMDDLKIN1 D!TGAKEELLDDN ANNM,TKSRLNVLNW I LUl-\D 

SLQ,l\HIKRRHKRARKQVTSASLEKV[p.R 

5 c.460ζ＞T 

I p.心 1154（﹞CPHIAPP0,1 EISDIPKRLQDR 
c SY I SLEKVC附 I UCEC 

NIEKAHECTDCGKAFLKKSQLTEHK[p.R 
1981]II HTG KKPHVCSLCGKAFYKKYRU 

9 c.593G>[ t I SQLTEHKll,llHTGKKPHV,KKSQLTEHKl,SQLTEHKllH I UCEC 

VSCNKSFKKLWSLHEHIKIVHGYAE[p.K 
ZNF65 p.K327 叫NKFS叫KKFYTMAHVRK州 j 川YAENK.AENKF心IVHGYAENK，川Yl-\ENKF,A

2 c.981G> T N VAHT NKFSCEIC I CRC 

ZNF67 TKENIYECSKCGKSFRGKSHLSVHQ[p.R 
4 c.1214G>T p.R4051 4051]llHTGEKPYECSICGKTFSGKSHLSV I SHLSVHQll,KSHLSVHQl,KSHLSVHQll,GKSI一l岱VHQI I uζEC 

TKVN FCKC EE CEKAVNQSSKL TKH K[p. R 

5 c.659G> T 
2201]11YTCEKLYK削DRTFNQFSNLT I KLTKHKl!Y.!IYT 
E ,KHK!!YTCEK木I IYTCEKL Y,SKLTKH Kl!Y汁iKllYTCEKL I UCEC 

PDLllFLEQGKEPWNMKRHEl\/lVEEP[p. 
P43T]TVICSHFSQEFWPEQGIEDSFQK 

6 c.127C>A MIL I HEMVEEPTV,EPTVI臼阱，HEMVEEP fVl,EEP1VI臼HF I LUSC 

PGEKPHKCNVCGRAFIQSSSLVEHQ[p. 

ZNF67 I I R4511J II Hf GEKPYKCNKCDKAFIKRSH L 
7 c.1352G>T p.R4511 WG I SSLVEHQli,VEHQllHTG,SlVEHQllH r I CRC 

FDSLWDYDVKNYKGl\/lPLTCNKNLTH[p 

7 c.392G>C 
I p.R131 I .IU31T]TKDQQHNKSSIHFSL心肌

T DSAH j HTKDQQHNK,CNKNLTHTK I CESC 

TU\NHKHIHAREKPYKCEECGKAFN[p.R 
ZNF68 p.R501 501 W]WSSH LTRHKKIHTGEKL YKPEKC FNWSSH L TR, WSSH LTRHKK,t'\FN叭／SSH LT I司，FNWSSHLTH

。 c.1501C>T w DNN H TGCT 

DTVF1 HKPLLSSHFDQHLLPQRVSV[p.F 

ZN附 I I p.間 I 858C]CK叩LLFt'\QKRTMLEH LKNT 
7 c.25731一＞G C HQS LI PQRVSVC,CKCPSCPI LF I KIRC 

QDSVVFEDVAVDFTQEEWALLDLAQ[p LLDLAQINL,DU\QINLYI司，LDLAQINLY,AQINLYRDV,QINLY

.R411]IN lYRDVM LEN FQN LASLGYPLH RDVM,WALLDLAQl,I LDI AQINLY,AI LDI AQINL,AQINl YR 
9 c.122.G> T TPH DVM I CRC 

TGEKPYRCEECGKAFGQSSSLIHHQ[p R 
3371]llHTGERPYGCRECGKAFSQQSQL 

ZNF? I c.1010G>T I p.R3371 j VR I SSSI IHHQl,SSLIHH0.11,SUHHO.llHT,QSSSLIHHO.I I CRC 

TGKRPYECHECGKDFSRSSSLRKHE[p.R 
244月 llHTGERPYQCKECGKSFNQSSGLS

ZMF70 I c.731G>T I p叫41 l Q I SLRKHEllH,RSSSLRKHEl,EllHTGERPY I CRC 

NLRKHGRTHTGEKPYECKQCGKAFR[p 

ZNF?O I I p.S帥 I s帥州州MHERTHTGE KAFRCASNL,FRCASNLQM,CASNLO,MHER,AFRCASNLO,M 
0 c.1946仁＞G C CEKA ,GKAFRCASN I I CIL 

KHGR fHTGEKPYECKO,CGKAFRSAS[p. 

Z。NF70 : c.l9.54A>C : ~ N652 : ~！~~K H]H LQMH ER fHTGEKPYECKECE : ；~~ ::6~~ ~：，；~：~~~~~~~SASH LO,MH,FRSASH LQM,S : CU 

GRTHTGEKPYECKQCGKAFRSASNL[p. 

ZNFJO ~：，的9有8 i ~~~Ir岫R（字，E旺KP的HA：~~：~的k情＂：：：~：：： i ~肌.~：：岫＂：：：.比：：：紅S陷A皂品w、：限＂：~；CRSASNlKM KN酷的N'R," i ::: 0 c.l961A>G 

ZNF70 
SA c.892.G>A I 
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Mi-\RGQQK[p.18N] NQSQQKNAKKQ,L\ 
6 c.23T>i-\ GQKKKQGH DQKAAA I QQKNQSQQK,KNQSQQKNAK I BLC.'\ 

TG E KPYE CKQCG Ki-\FSCSSSFRM H E[pι 

F70 I I 
9 c.14日3G>T p.R4681 

叫iii-I怔K 附K叫AF叩F I Rl\/lH M乳日研G,SFR奸SFR內附附R馴M附←H旺間叫圳i花凹叫叫E日印叫川II川II

Rl\/l Rl\/lH 日，SSFRMHEllH I UCEC 

iCKKHFTGRSSLIVHQiVHTGEKPY(p.V4 

p.V411 11L] LCGECGKAFSQSAYLIEHQRIHTGE 
ZNF71 c.1231G>T L K YLCGECGKA,LCGECGKAF,YLCGECGKAF,GEKPYLCGEC I LUAD 

ZNF7! p.L 737f SVHTKDQPlKCKRCKRGFRQQNELK[p. 
1 c.2211de!A s L737fs] Ni* I RQQNELKNI I STAD 

EKPYRCEECGKAFSWSASlTKHKRl[p.H 

6 c.788A>T 
I p.1-1263 I 263L] LTGEKPYTCEER 

L KR j 口KH間叮，s口K棚IL,KI I間盯GEK I LUAD 

GKSFHCKSFlTIHQRTHAGKKPYEC[p.N 
ZNF71 p.N594 594月 IECEKTFINKLNLGIHKRTHTGERP

7 c.1781A>T y YECIECEKTF l\/lM 

CRKTFSQKSKLFVHHRTHTGEKPFR[p.C 

ZNF71 I I p.C844 I 叫SN ECRKTFSQKSG酬QRTH
7 c.2530T>A S KP j RSNECRKTF,KPFRSNECRK,RSNECR問S,FRSNECRKTF I MM 

KPSISKSDLMLQCKMPTEEKPYACN[p. 

7 c.945G>C 
I p.W31 I W315CjCCEKLFSYKSS川

SC YG I KPYACNCCEK,YACNCCEKLF I MM 

RVFPHQVGl,GLPHSWI PL,RI TFPSTRV,SVANGlClR,SAFC 
ICSSR,HSWLPLESR,SWLPLESRL,GSRPRCPA仁，SGRRSSAFC

,GARQRRGAH,AFCIζSS Hf司，QiQGl-\RQR且， FTQPHCQGI司， R

PRCPACSG,QPI ICQGRVF,FPI IQVGLPH,LPLESRL TF,CSGR 
RSSAF,KSVANGLCL,l Rl EASAQL,HQGKPGAAS,RRGARDT 

GF,HQVGLPHSW’,TEASPPQGl,I. ESRI TFPS,SVANGLCLRL, 
GLCLRLEASA,CI RI. EASAQL,FTQPHCQGRV,KSVANGlClR, 
SSAFC ICSSR, SAFCI仁SSRR,WLPLESRLTF,SSGSRPRC PA,GS 

LDPKQ!NQPDAf AKP/-\SSKSVANGL[ p. RPRCPACS,RPRCPACSGR,SGRRSSAFC!,SSRRl-\QTQG!\R 
S96fs]CLRLEASAQLCQGRHQGKPGAA ACXfO.GARQR,RVFPHQVGI P,EASAQLCQGR,Tl QEPSSGS 
SPGNPQVPGTEASPPQG盯l QEPSSGSR R,ESRLTFPST跤，EASPPQGI刊，SKSVANGI CL,HQGKPGAAS 
PRCPACSGRRSSAFCICSSRRAQTQGAR P,ACSGRRSSAF,RQRRGARDTG,0.RRGARDTGF,TQPHCQ 

ZNF75 I c的88d I QRRGARDTGFTQPI ICQGRVFPI IQVGL GRVF,GRVFPHQVGL.l IQVGLPHSWL,VGLPHSWLPL,l ISW 
0 el CT p.S96fs PHSWLPLESRLTFPSTRVST* LPLESRL. LESRLTFPST I HNSC 

LLRKH QLI H LGE KQYKCD !CG KVFN [p .S 

I p.5254 I 254肌 KVFNLKRYV,FNLKRYVAR,GKVFNLKRY,KVFNLKRYVA,CG 
5 c.761C>T L GKT KVFNLKRY,DiCGKVFNLK,VFNLKRYVAR,NLKRYVARHR I UCEC 

TGERPYKCGECGKSFNQSSHFITHQ[pιR 

ZNF77 I I p.R423 I 叫伽LGDRPYRCPEC的NQRSH FITHQQIHL.QiHLGDRPY,SHFITHQQl,SSHFITI IQQl,QQIH 
4 c.1268G>A Q FLT LGDRPY,QIHLGDRPYR,SHFITHO.QIH I CRC 

SNEKPFVCRECEMAFRYHCQLIEHS[p.R 

ZNF78 I I p.悶 i 肌肉11 ITGDKPFECQDCGKA間5 HSQll ITGDK,QIHTGDKPF,CQLIEHSQl,QLIEI ISQIH.QLIEH 
01-\ c.1397G>A Q SLVQ SQ If口，SQllHGDKPF,CQLIEHSQIH I uζEC 

FNYKSILIVHQRTHTGEKPFECNEC[p‘G 

ZNF78 I I p叫 14州WKSFSHl\/lS叫1RRTHTGER NECWKSFSI 1, KPFECNECW,CWKSFSH l\/lSG,FECNECWKSF 
2 c.1450G>T W PYKCD ,N ECWKSFSH M, WKSFSH MSGL I LUAD 

KPH N RDIN IFRARl\/lM PCKCDIAGSA[p‘ SAFQGLSU＼司， KCDIAGSAF,iAGSAFQGL,GSMQGLSL,FQGL

I p.C145 I 叫﹞阻 SLMAP,DIAGSAFQGL,CKCDIAGSAF,AGSAFQGLSL,GSAF 
2 c.434G>[ F NVCDK QGLSLM,SAFQGLSLMA,FQGLSLl\/11-\PH I rnζT 

KAFLEKMLVTSNSTHPKGKSYNFN[p.K I p.K247 I 2471﹞叫KYDKSTFllPQNMNPEKS KGKSYNFNT,KSYNFNTFG,GKSYNFNTF,FNTFGENKY,NTF 
2 c.740A>C l HYE GENKYDK,KGKSYNFNTF I CRC 

iRVDAGHKPHEYQEYGEKRNTRKQF[p. 

I p.V\141 I w叫GKTFS KQFGKTFSY,RNTRKQFGK,TRKQFGKTF,KRNTRKQFGK,RK 
9 c.121T>G G DCK QFGKTFSY,KQFGKTFSYC,GKTFSYCHSF I 日LCA

VDAGHKPHEYQEYGEKRNTRKQFWK[ KQFWKAFSY, KAFSYCI ISF,NTRKQFWKA, TRKQFWKAF,KA I I p.T喇叭叫HKISHTGHKPYD FSYCHSFQ,RKQFW’ Kl-\FSY, NTRKQFW’ Kl-\F,WKAFSYCHSF, 
9 c.127A>G p.T43A CKEC KQF叭IKAFSYC I BlCA 
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KAYRISSSLRRHETIHTGEKPYKCK[p.C4 
ZNF79 p.C453 53R]RGKAFIDFYSFQNHKTIHAGEKPY 
9 c.1357 [>C R EC 

N DI DE DLSFPSYIS RFKKH KU PCS [p. P54 
ZNF80 c.1930 193 p.P6114 4SJSHLEFEDERQFNCKSSPCTVGGHSD 
48 1CC>AG s HG 

KHECGECGKSFSKYVSFSNHQRVHT[p. 

ZNF81 I c的6日 i p.G320 I G320E﹞帥YECGECGKSFSKYASF川
4 GG>AA E QRVH 

CGECGKSFSKYVSFSNHQRVHTGKR[p. 
ZNF81 p.P323 P323H]HYECGECGKSFSKY/-\SFSNHQH 
4 c.968C>A i一l VHTE 

GECGKSFSKYVSFSNHQRVHTGKRP[p. 
ZNF81 p.Y324 Y324H]H ECGECGKSFSKYASFSNHQRV 
4 c.970T>C H HfEK 

SGEKPYECKECGKAFS叭ilTC LLRH E[p. R 

ZNF82 I I 5471]llHTGEKPYECLQCGKAFTRSRFLR 
3 c.1640G>T p.RS471 l1 

PGGQ/\SPHLTLGPVLLPPEQGLAPP[p. 

ZNF83 I c.也叫 i A49fs]HCVPEGPAHPTVPHGASRGPP/-\ 
1 nsC p.M9fs PRPASDGQPRWGQHALHTQPCAAA * 

AREAMAGKGRAGGRKCGQRRLKMFS[ 
ZNF83 p.Q617 p.0.617K]KEKWOVYGDETFKRIYQKM 

c.1849仁＞A K KASPHGG 

QAPRVLSAU\DNl\FSPKYLLRLPO.l\[p.E 

ZNF83 I I p.E949 I 叫﹞D f PLPLPIPWGPRHSQDSLCSSG 
l c.2847G>T D WPE 

EGDCRQTLGTLSLGTSSRIVREMDK［口.R

ZNF83 I I p.R139 I 1393Q]QTVKD!SPSAGEHGDCl ms f A 

L一＝＝一一.L
RIHTGEO.PYKCNVCGKVFNYSGNLS[p.I 

ZNF83 I I p.1571 I 571N]NHKR!HfGEKPFQCNECGTVFR 

§＿＿＿一一＿＿J __ ~：｝＿7- ﹞三I?.
QCNECGl一VFRNYSCLARHLRIHTGQ［口．

ZNF83 I I p.K508 I K608QJQPYKCNVCGKVFNDSGNLSNH 

PCT/US2016/033452 

KPYKCKRGK;KCKRGKAFl;RGKAFIDFY,YKCKRGKAF,KRGK 

AFIDF,RGKAFIDFYS,KRGKAFIDFY,KPYKCKRGKA,CKRGKA 
FIDF I TGCT 

KLI PCSSI 1 L, I PCSS H LE F, 1-1 KLI PCSSH, LI PCS SH LE F, H KU PCSS 
HL I TGζf 

HO.RVHTEKR,RVI一ITEKRPY,RVI一ITEKRPYE,QRVHTEKRPY I KIRP 

RVHTGKRI IY, RVHTGKRI IYE,HQRVHTGKRH,0.RVHTGKR 
HY I KIRP 

RVIHGKRPH,RVI ITGKRPHE I TGCT 

WLTCLLRHEI I UCEC 

ALHTQPCAA, HGASRGPPA,ASRGPPAPR, RALHTQPCA, DG 
QPRWGQR,0.PRWGQRAL,ALHTQPCN\A,RALHTQPζAl-\, 

VPEGP/-\HPTV,GQPRWGQRAL,GQRALHTQPC,RPl\SDGQ 
PRW I ST/-\D 

RLKMFSKEK,MFSKEKWQV,QRRLKM陀人FSKEKWQVY,LK

MFSKEKW,KMFSKEKWQV,GQRRLKMFSK,RRLKMFSKEK, 
MFSKEKWQVY,RLKMFSKEKW I LUAD 

RI PQADTPI ,PQADTPI PL,LPQADTPLPL,I RI PQADTPI I CRC 

z立一一＿＿＿__]_ __ ~：｝，§.且在：~~__ ___[ ＿＿且一一一一＿J＿＿♀｝！巳I一＝＝＝一一一一一一一一一一一一一一一－－－－－L~L~＿！：豆豆9£:'.Lc.?._9_9_~：！.＿~~~~'.v_'.L~｝＿！：＇.I.豆豆豆巴巴.~~－~＇.~：＇..豆豆豆~Y.____ J __ ~－~－~ 
TGQKPYKCNVCGKVFNDSGNLSNHK[p 

ZMF83 I I I .R6301]! IHTGEKPFQCNECGKVFSYYSC 

__ §＿一－－－－－L~：｝＿~~~豆三~__ JJ？..：~§.三Q＿＇.」一：一旦旦－－－－一一一一一一一一一一一一一一一一＿＿＿＿J5＇.＇.~工~~~££＿＿＿＿一一一一一一一一一一一一一一一一一一一一一一＿＿＿＿＿J.＇.：！＿~~~－－－－ 
TGDKPYKCNECGKAFIERSKLVYHO.[p.R 

ZNF83 I I I 854 月 INHTGEKPYKC!ECGKAFGRFSCLN I KlVYHQINH;HQ!NHTGEK’的KLVYHQl,INHTGEKPY;KLVY
立一一＿＿＿＿＿＿L~：三？＿？｝＿§三工＝＝＝＝︱一＝位

ZMF84 

TGEMPYKCIECGKVFNS f'f fl.ARHR[p,R 

757月 llHTGEKPYKCNECGKVFRYRSGLA

J一一＿＿＿＿＿＿J一~＇.~三7-2.豆三I一＿J__ ~I.三.！L_j__：＇..＇.＿一一一一一一一一一一一一一＿＿＿___J一豆：！－~－在E立.~＇.一＝＝－＝＝一一一一一一一一一一一一一＿＿＿J一些~~－－－－－－－
LTRHRRLHTGEKPYKCNDCGKTFSQ[p. I FS印SSL\i Y, KTFSQ!SSL，印SSLVYHR,ISSI VYHRR,TFSQISSI 

ZNF81 I I p.M42 I M423月 ISSL\i VH RRLHTGEKPYKCEECD I V,SQISSL VYH,KTFSQISSLV,SQISSLVYH R,QISSL VYH RR,TF 
5 I c.1259G>A I 31 I EAF I SQISSLVY,GKTFSQISSL I CLL 

I I I AHLACHHRIHTGEKPYKCNECGKTF[p. I KTFHHNSVL,GKTFHHNSV,FHHNSVLVl,KTFHHNSVLV,TF 
ZMF84 I I p.R925 I R92.SHjHHNSVlVIHKTIHTGEKPYKCN I HHNSVLVl,CGKTFHHNSV;HHNSVlVIHK;GKTFHHNSVL,F 

5 I c.2774G>A I 1-1 I ECGK I HHNSVLVIH I PRAD 

I I I ECKECGKVFRHKFCLTNHHRMHTGE[p. 
ZNF88 I I p.Q405 I Q406R]RPYKCNECGKAFRDCSGLTAHL 
。 i c.1217A>G I R I LIHT I HHRMHTGER,HRMHTGERPY KIRC 

c.1085_108 I p.V362 I VMSQWSRSASRNRRHVTEEADVTVG[ 

－－－空L___ _J __ ~l＇.！土豆一一一J__ ~： __________ ___J一＝丘Y.'.~§＿？＿﹛.~J::
NF﹔EESMSGI可，1一〔：FLEYKPTVEE!VK[p.R1 

p.R154 I .54C]CLQLKYAIYAYREPHYYYQFTARYH I IVKCLQLKY,C!.QlKY A!Y,EEIVKCLQL,CLQLKYAIYA, !VKCLQ 
ZPBP I c.460C>T I C I A I LKYA,KCLQLKYAIY,VEEIVKCLQL I GBM 
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Exα·mple 5 

[004181 Recurrent :Mutations for Cancer Subtype Specific Immunogenic compositions. 

The Cancer Genome Atlas (TCGA) contains comprehensive large-scale genome sequencing data 

from tumor samples to catalo學le genetic mutations responsible for cancer. Tumor-specific 

neoantigenic peptides for use in an immunogenic composition can be selected based on a number 

of criteria. The 面前 crite1ia is based on gene expression. The fraction of patients (per tumor type) 

who express the gene at> 10 transcripts per million was determined. Estimates assume a random 

assortment of HLA type vs. mutation status of each gene vs. gene expression (per tumor type). 

National yearly incidence was used to quantif>’ the population that could be treated with each 

peptide. Peptides 丸;vere ranked by expected population. The results of the analysis is shown in 

Table 9. 

Table 9 
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FRGl P.1157V (uc003izs.2) 

SSCMGSMNR 

AESKIMFATL 

WLHKRGKYIK 

ILCATYVKV 

ALLASNSCFV 
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1732 

1731 

1717 

1715 

1698 

I c伽e叫 Cancer

Breast Cance「

Breast Cance「

I B「east Cance「

Prostate Cancer 

Mela non羽

HLA.A11.0l 

！叫A31.01
HLA.A68.01 

HLA.B40.01 

HLA.B44.02 

HLA.A03.01 

HLA.A02β1 

I HLA.A02.02 
HLA.A02.03 

HLA.A02β6 

HLA.A02.0l 

HLA.A02β3 

HLA.A02.06 
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FRGlB p.L52S (uc010ztl ‘ 1) 

PIK3CA P‘ N345K (uc003fjk之）

AP3Sl p.K41fs (uc003krl.2) 

PIK3CA p.N345K (uc003fjk.2) 

KRAS p.G12A (uc001「gp.1)

HRAS p.G12A (uc0011pv.2) 
NRAS p.G12A (ucO的wgu.2)

CDC27 p.D555E (uc002ile.3) 

GATA3 p‘ H435fs (uc001ijz.2) 

SASNSCFIR 

的LCATγVKV

ETFHLVSEM 

KVNIRDIDK 

VVGAAGVGK 

TLWHLQKEV 

ESKIMFATL 

1685 

1679 

1635 

1620 

1613 

1577 

1573 
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Prostate Cance「

Breast Cance「

Pane「eatic Cance「

B「east Cance「

Coio「ectal Cance「

Lung 
Adenoca「cinoma

Coio「ectal Can＜：位「

8「east Cance「

HLA.A11.01 

HLA.A31.01 

• i l.A.A33.01 
HLA.A68β1 

HLA.A02.01 

HLA.A02β3 

HLA.A02.06 

HLA.A25β1 

HLA.A26.01 

• i l.A.A26.02 
HLA.A26.03 

HLA.A68.01 

• i l.A.A68.02 
HLA.A69.01 

HLA.B15.17 

HLA.A03.01 

HLA.A11.01 

HLA.A30‘01 

HLA.A03.01 

HLA.A11.01 

卡i l.A.A02.01 

HLA.A02.02 
I HLA.A02.03 

HLA.A02‘06 

HLA.A68.02 
I HLA.B08.01 
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CTNMH p.T41A (ucOlOhia.l) ATAPSLSGK 

CDC27 p.D555E (uc002ile.3) HLQKEVALSV 

PIK3CA P‘刊 1047L (uc003fjk.2) ALHGGWTTK 

υBC p‘ R73L (uc002gyy.3) RLRGGMQIFV 

PEX1 p.1370fs (uc003ulγ.2) KMRRPVCYK 

412 

1536 Prostate Cancer 

1530 I Color前tal Cancer 

1513 I Breast Cane 

1474 I p叫a心ncer

1456 Prostate Cance「

HLA.A03.01 

HLA.A11.01 

• i l.A.A30.01 
HLA.A31.01 

HLA.A68.01 

HLA.A02.01 

HLA.A02‘06 

HLA.A03.01 

HLA.A30.01 

卡i l.A.A02.01 

HLA.A02.06 

HLA.A03.01 

HLA.A11.01 

HLA.A30‘01 
HLA.A31..01 
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H)53 p.C238Y (uc002gi仇2)

ANAPC1 p.T537A {uc002thi.2) 

FRG1B p.A53T (uc010ztl.1) 

RNF43 p.G659fs (uc002iwf.2) 

AP3S1 p.K41fs {uc003krl.2) 

PIK3CA p.H1047R (uc003fjk.2) 

P!K3CA p.H1047R (uc003fik.2) 

TTIHYNYMY 

APKPLSKLL 

LTSNSCFIR 

TQLARFFPI 

ETFHLVSEMK 

ARHGC1VVTIK 

ARHGGWTIKM 

1454 

1449 

1447 

1442 

1440 

1426 

1426 
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Coio「ectal Cance「

Pane「eatic Cance「

Prostate Cancer 

Coio「ectal Cance「

Prostate Cancer 

Pane「eatic Cance「

Breast Cance「

Breast Cance「

HLA.A01.01 

HLA.All.01 

• i l.A.A25.01. 
HLA.A26β1 

HLA.A26.02 

• i l.A.A26.03 

HLA.A29.02 

HLA.A68.01 

HLA.A80‘01 

HLA.BlS.17 

HLA.B07.02 

HLA.All.01 

• i l.A.A31.01. 

HLA.A33.01 

HLA.A68.01 

HLA.A02.01 

HLA.A02.02 

HLA.A02‘03 

HLA.A02.06 

HLA.A23.01 

HLA.A30‘01 

HLA.A31..01 

HLA.A69.0l 

HLA.B08.01 

HLA.B08.03 

• ll.A.B15.03 
HLA.B38β1 

HLA.B39.01 

• ll.A.B40.0l 

HLA.B40‘02 

• i l.A.Al1.0l 

HLA.A68.01 

• ll.A.B27.05 

HLA.B27.05 

GATA3 p.S408fs (uc001ijz.2) I QPVL叭／TIPPL I 1421 I Breast Cance「 i HLA.B07.02 
F一一一一一一一一一一一一一一一一一一一－一一一一一一一一一一一一一一一一一~－－－ - 叫

FRG1B p.f\50P (uc010ztl.l) I MPLLASNSCF I 1374 I Prostate Cance「 i HLA.B07.02 

WASH3P p.G175S (uc002cdi.2) I p叫e Can 
HLA.B08.01 ISKAKLRSM 1337 

VVASH2P p.C11.7.SS (uc002tkh.2) Melanoma 
HLA.B15.17 

卡IRAS p.G1.3R (uc﹛）。 llpv.2)
VVGAGRVGI\ 1324 I Co!…I Cance「 HLA.All.01 

NRAS p.G13R (uc009wgu.2) 
HLA.A30.01 
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ACADS p.R330H (uc﹛）。ltza.3)

HRf\S p.G12D (ucOOllpv.2) 

KRAS p.G12D (uc001「gp.1)

NRAS p.Gl2D (uc009wgu.2) 

KRAS p.G12S (uc001「gp.1)

卡IRAS p.G12S (uc:0011pv.2) 

NRAS p.G12S (uc009wgu.2) 

TP53 p.Al59V (uc002giη1.2) 

HLA-A p.Q78R (uc:003nol.2) 

C1ATA3 p.H435fs (uc001ijz.2) 

ZMIZ2 p.VAAAAATATATATATl53del 

(uc003tlr.2) 

GIGYF2 p.Q1005del {uc002vtj.3) 

FRG1B p.L52S (uc010zt;1.1) 

RLLTWHAAM 1321. 

LVVVGADGV 1284 

KLVVVC1ASGV 1278 

RVRVMAIYK 1271 

IEREGPEYW 1271 

LQRSSLWCL 1248 

ALQEKQSQEL 1226 

KLSGWGNVSK 1204 

LSASNSCFIR 1190 
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Prostate Cance「

Pancreatic Cancer 

Colo「ectal Cance「

I Bl叫der Cancer 

I Prostate Cance「

Breast Cance「

Pane「eatic Cance「

Pane「eatic Cance「

I Prostate Cancer 

HLA.A02β1 

HLA.A02.02 

• i l.A.A02.03 
HLA.A02β6 

HLA.B08.01. 

• ll.A.B15.0l 
HLA.Bl5β3 

HLA.B15.17 

HLA.A02.06 

HLA.A68.02 

HLA.A69‘ 01 

HLA.A02.01 
卡i l.A.A02.03 

HLA.A02.06 

卡i l.A.A03.01 

I HLA.All.01 
HLA.A30.01 

HLA.A31.01 

I HLA.B44.02 
HLA.B44.03 

HLA.A02.06 
卡ll.A.B15.01

HLA.B15β3 

卡i l.A.A02.01 

HLA.A02.03 

卡i l.A.A03.01 

HLA.All.01 

I Hl.A.All.01 
HLA.A68.01 

AKTl p.E17K (uc:001γpk.2) I I I I Hl.A.A02.03 
I WLHKRGKYI I 1172 I Breast Cance「 i

AKT2 p.E17K (uc002onf.2) I I I I HLA.B08.01 

PEX1 p.1370fs (uc003uly.2) KLGQllMKK 

RAC1 p.P29S (uc003spx.2) FSGEYIPTV 

GATA3 p.H435fs (uc:001ijz.2) 1MKPKRDC1Y 

1165 Prostate Cancer 

1152 Melanoma 

1151 8「east Cancer· 

HLA.A03.01 

HLA.All.01 

HLA.A02.01 

HLA.A02β2 

HLA.A02.03 

• i l.A.A02.06 

HLA.A68.02 

HLA.A69.01 

HLA.B15.01 

HLA.B15.03 
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FBXW7 p‘ R465H (uc003ims.2) TVHCMHLHEK 
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1142 Co!o「ectal Cance「

HLA.A03.01 

HLA.All.01 

HLA.A68.01 
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TSPAN4 p.L92V (uc001isd.1) 

TP53 p.R158L {uc002gim.2) 

NRAS p.G12V (uc009wgu.2) 

KRAS p.G12V ﹛uc001「gp.1)

GATA3 p.5408fs (uc001ijz.2) 

CTNNB1 p.S37F (uc010hia.1) 

LTFFLLLLV 1140 

RVLAMAIYK 1136 

LVVVGAVGV 1130 

HMSSLSHISA 1127 

YLDSG!HFG 1121 
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Prostate Cancer 

Lung Squamous Cell 

Carcinoma 

Pancreatic Cancer 

Breast Cance「

Uterine Corpus 

Endometrial 

HLA.A02β1 

HLA.A02.02 

• i l.A.A02.03 
HLA.A02β6 

HLA.A68.02 

• i l.A.A69.0l 

HLA.B15‘ 17 

• i l.A.A03.0l 

HLA.A11.01 

HLA.A30.01 

HLA.A31.01 

HLA.A68.01 

• i l.A.A02.03 

HLA.A02.06 

HLA.A68.02 

HLA.A69‘01 

HLA.A02.01 

HLA.A02‘03 

HLA.A02.06 

HLA.A02‘01 
HLA.A02.02 

Carcinoma I HLA.A02.06 

I I I Uterine Corpus I HLA.A02.01 

CTNNB1 p.S37F (uc010hia.1) I YLDSG!HFGA I 1120 I Endometrial I HLA.A02.03 

CTNNB1 p.S37C {uc010hia‘ 1) YLDSGIHCGA 

SF3B1 p.K700E (uc002uue.2) GLVDEQQEV 

KRAS p.G12R (uc001「gp.1)
VVVCJARGVG K 

NRAS p.G12R {uc009wgu.2) 

EGFR p.L858R {uc003tqk.2) KITDFGRAK 

TP53 p.E271K (uc002gim.2) NLLGRNSFK 

TSPAN4 p.L92V (ucOOllsd.l) FU.l.LVVFL 

TSPAN4 p.L92V (uc0011sd.1) LLVVFLLEA 
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Carci「1oma

Uterine Co「pus

1111 Endometrial 

Carcinoma 

1099 Breast Cance「

1082 Pancreatic Cancer 

1054 
Lung 

Adenoca「cinoma

1046 Bladder Cance「

1044 Prostate Cancer 

1044 Prostate Cancer 

HLA.A02‘ 06 

HLA.A02.01 

HLA.A02‘ 03 

HLA.A02.06 

HLA.A02‘ 01 

I HLA.A02.02 
HLA.A02.03 

HLA.A02‘ 06 

卡i l.A.All.Cl1. 

HLA.A03.01 

HLA.A11.01 

HLA.A30.0l 

HLA.A03‘ 01 

HLA.A68.01 

HLA.A02.01 

HLA.A02.02 

HLA.A02‘03 

HLA.A02.06 

HLA.A02‘01 

HLA.A02.02 

HLA.A02.03 

HLA.A02‘06 
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TSPAN4 p.L92V (ucOOlisd.1) 

TSPf\N4 p.L92V (ucOOlisd.1) 

TSPAN4 p.L92V (uc001isd.1) 

TSPAN4 p.L92V (ucOOlisd.1) 

ARFGAP3 p.N299fs (uc003bdd.2) 

FRG1B p.110T (uc010ztl.1) 

RBM14 p.AAAAAAA286del 

(uc009yrj ‘ 2) 

LLLLVVFLL 

FLLLLVVFLL 

LLLVVFLLEA 

LLTFFLLLLV 

LEIAEVLFHI 

TALKSGYGK 

AT AAA VT AA 

1030 

1027 

1027 

1027 

1024 

1020 

1020 
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I p圳的 Can

I p刷品叫！可ce「

Prostate Cancer 

Prostate Cancer 

Prostate Cance「

Prostate Cance「

Pane「eatic Cance「

HLA.A02β1 

卡i l.A.A02.06 

HLA.A02.01 

HLA.A02β6 

HLA.A02.0l 
HLA.A02β3 

HLA.A02.06 

HLA.A02β1 

HLA.A02.03 

• i l.A.A02.06 

HLA.B40.01 
HLA.B44.02 

HLA.Al1..01 

HLA.A68.0l 

HLA.A02.02 

HLA.A02.03 
HLA.A02β6 

HLA.A68.02 

• i l.A.A69.0l 

KRAS p.Gl2S (uc001「gp.1) I I I I 

I I I I HLA.A03.01 
HRAS p志125 (uc0011pv.2) I VVGASGVGK I 1019 I Colo「ectal Cance「 i

I I I I HLA.A11.0l 
NRAS p.G12S (uc009wgu.2) I I I I 

UBC p啥 Ll49R (uc002gyγ.3) STLHLVLRR 

PIK3CA p.N345K (uc003fjk.2) ATYVKVNIR 

ERBB3 p.Vl04M {uc001sjh.2) RMVRGTQVY 

C:iATA3 p.H435fs (uc001ijz.2) AESKIMFAT 

FRG1B p.L52S (uc010ztl.1) ALSASNSCF 

TP53 p.E271.K (uc002gim.2) LLGRNSFl<V 

416 

1014 

1007 

990 

984 

982 

978 

Prostate Cance「

Breast Cance「

Colo「ectal Cance「

Breast Cance「

Prostate Cancer 

Bladder Cancer 

HLA.A11.0l 

HLA.A31.01 

HLA.A33.01 

• i l.A.A68.0l 

HLA.A11.01 

• i l.A.A31.0l 
HLA.A33β1 

HLA.A68.01 

HLA.A03β1 

HLA.A29.02 

• i l.A.A80.0l 
HLA.Bl5β1 

HLA.B15β3 

HLA.B15.17 

HLA.B40.01 

• ll.A.B40.02 
HLA.B45β1 

• ll.A.B15.01 
HLA.Bl5β3 

• i l.A.A02.0l 
HLA.A02.02 

HLA.A02.03 

HLA.A02‘06 
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HLA.A02β1 

TP53 p.E271K (uc002girn.2) NLLGRNSFKV 969 I Bia帥「 Cancer
卡i l.A.A02.06 

HLA.A26.02 

FRGlB p.A11T (uc010ztl.1) TLKSGYGKY 969 I Prostate Cancer 
I HLA.A29.02 

HLA.B15.01 

HLA.B15.03 

NFE2L2 p.E79Q (uc002ulh.3) QLDEQ-[GEFL 966 
I Lung Sq開rnous Cell HLA.A02β1 

Carcinoma HLA.A02.06 

HLA.A02β1 

HLA.A02.02 

TP53 p.K132N (uc002gim.2) ALNNMFCQL 955 I Bladder Cancer 
I Hl.A.A02.03 
HLA.A02β6 

HLA.B15.01 
卡ll.A.B15.03

HLA.A01.01 
卡i l.A.A26.01. 

HLA.A26.02 

MAP2K1 p.P124S (uc010bhq.2) NSSYIVGFY 943 I Me!anorn 
I HLA.A29.02 

HLA.A68‘ 01 
HLA.A80.01 
HLA.B15β3 

HLA.B15.17 

HLA.A02.01 

HLA.A02‘ 02 
HLA.A02.03 

HLA.A02.06 

HLA.A11.01 

TSPAN9 p.SSOL {uc001qlp.2) ATFSPSFPL 937 I Me!anorna 
I HLA.A30.0l 

HLA.A31.01 
HLA.A68β2 

HLA.A69.0l 
卡ll.A.B15.03

HLA.B15‘ 17 
HLA.B58.01 

HLA.B15β3 

HLA.B39.01 

SF3B1 p.K700E (uc002uue.2) QEVRT!SAL 936 I Breast Cance「
i • ll.A.B40.0l 

HLA.B40‘ 02 
HLA.B44β2 

HLA.B44.03 

HLA.A03.01 

ZNF91 p.R333H (uc002nre.2) FSHSSTLAK 907 I Prostate Cancer 
I HLA.All.01 

HLA.A30.0l 
HLA.A68.01 ----------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------- --------------------------------

FNBP4 p.TT58del (uc009γlv.2) APSAAHTA 905 Prostate Cancer HLA.B07‘ 02 

FNBP4 p.TT58del (uc009ylv.2) APSAAHTAV 905 Prostate Cancer 卡ll.A.B07.02
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RAC1 p.P29S (uc003spx.2) YTTNAFSGEY 901 I Meianon 
I HLA.A01.01 

HLA.A68.01 

HLA.A03β1 

HLA.A11.01 

ACADS p.R330H (uc001tza.3) LT叭／HAAMLK 896 I p刷品叫！可ce「
HLA.A31.01 

HLA.A68.01 

HLA.A03β1 

I Lung Squamous Cell 
TP53 p.C242F (ucO。2gim.2) I SSFMGC1MNR 889 卡i l.A.A31.Cl1. 

Carci「1oma
HLA.A33.01 

HLA.A68.01 

HLA.A02β1 

CNPY3 p.17 18LL>L (uc003ota.3) LLLLPAPEL 878 I p圳的 Can
卡i l.A.A02.06 

HLA.A02.01 

CNPY3 p.17 l8l.L>l. (uc003ota.3) LU.LLLLLPA 876 I p叫如 Cancer
HLA.A02.06 

卡i l.A.A02.01. 

CNPY3 p.17 18LL>L (uc003ota.3) LLLLLLLPA 876 I p叫a心ncer
HLA.A02.06 

HLA.A02β1 

CNPY3 p.17 _ _18LL>L (uc003ota.3) LLLLLPAPEL 876 I p圳的 Can
卡i l.A.A02.06 

HLA.A02.02 

卡i l.A.A02.03 

ZMIZ2 p.VAAAAATATATATAT153del I p…叫cerAAAAAVAAL 855 HLA.A68.02 
(uc003tl 「.2)

HLA.B07.02 
HLA.B15β3 

HLA.B15.17 

PODXL p.28 30PSP>P (uc003vqw.3) SPSPSQNAT 852 Prostate Cancer HLA.B07‘ 02 

PODXL p.28 30PSP>P (uc003vqw.3) SPSQNATCr鬥 852 Prostate Cancer 卡ll.A.B07.02

HLA.A26.02 

AP3S1 p.K41.fs (uc003k「1.2) H LVSE fVI KM F 849 Pancreatic Cancer 卡ll.A.B15.0l

HLA.B15β3 

卡i l.A.A26.02 

STl\1.9 p 啥 D89N (uc003nyv.2) NPIFRFSSL 849 I Melanoma 
I HLA.B07‘ 02 

HLA.B08.01 
卡ll.A.B39.0l

HLA.A02.01 

卡i l.A.A02.02 

NUF2 p.S340L (uc001gcq.l) N LF KR LfVI IV 845 I Colo削心nce「
HLA.A02.06 

HLA.B08.01 

FRG1B p.f\53T (uc010ztl.1) ALLTSNSCF 833 I P刷版 Can的
HLA.B15.03 
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TP53 p.A159P (uc002girn.2) 

FRG1B p.K13N (uc010zt;1.1) 

GATA3 p.H435fs (uc001ijz.2) 

UBC p.L149R {uc002gyy.3) 

ACADS p.R330H {ucOOltza.3) 

GATA3 p.H435fs (uc001ijz.2) 

MAP2K1 p.P124S (uc010bhq.2) 

ACADS p.R330H (uc001tza.3) 

RXRA p.S427F (uc004cfb.2) 

RXRC-l p.S428F (ucOOlgda.2) 

RVRPMAIYK 

IALNSGYGK 

VPFDLHFCR 

STLHLVLRRR 

LLTWHAAML 

ATLQRSSL＼九f

VLHECNSSYI 

RLL.T叭／HAAML

RLPALRFIGL 

Lung 

Adenoca「cinoma
820 

791 Prostate Cancer 

791 Breast Cance「

789 Prostate Cancer 

789 Prostate Cance「

782 Breast Cance「

779 Melanoma 

773 Prostate Cancer 

771 Bladder Cance「

HLA.A03.01 

HLA.A11.01 

HLA.A30.01 

HLA.A31.01 

HLA.A68β1 

HLA.A03.01 

HLA.A11.01 

HLA.A30.01 

• i l.A.A31.Cl1. 

HLA.A68.01 

• i l.A.A33.01 
HLA.A68β1 

HLA.All.01 

HLA.A33β1 

HLA.A68.01 

HLA.A02β1 

HLA.A02.02 

• i l.A.A02.03 

HLA.A02.06 

• ll.A.B15.l7 
HLA.B57.01 

HLA.B58.01 

HLA.A02β1 

HLA.A02.03 

• i l.A.A02.06 

HLA.A02.01 

• i l.A.A02.03 

HLA.A02.06 

• i l.A.A02.01 
HLA.A02β3 

HLA.A02.06 
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TSPAN9 p.SSOL {ucOOlqlp.2) LLSAANLVI 

CTNNB1 p.S33F (uc010hia.1) YLDFGIHSGA 

CTNNBl p.S33F (uc01.0hia.l) YLDFC-liHSCJ 

419 

759 

755 

754 

Melanoma 

Uterine Corpus 

Endornetrial 

Ca 「cinorna

Uterine Corpus 

Endornet計划

Ca 「cinoη1a

HLA.A02.01 

HLA.A02β2 

HLA.A02.03 

• ll.A.B15.01 
HLA.Bl5β3 

HLA.B15.17 

HLA.A02β1 

HLA.A02.03 

• i l.A.A02.06 

HLA.A02.01 

• i l.A.A02.02 

HLA.A02.06 
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PTEN p.R130G (uc001kfb,2) 

RXRA p.S427F (uc004cfb.2} 
RXRG p.S428F (uc001gda.2) 

NOTCH2 p.P6fs (uc001eik.2) 

JMY p.PPPPPPPPPPPP8Hdei 

(uc003kfx.3) 

JMY p.PPPPPPPPPPPP8Hdel 

(uc003kfx.3) 

ACADS p.R330H (uc001tza.3) 

C:iATA3 p.H435fs (uc001ijz.2) 

OGFOD1 p.G477fs (uc002ejb.2j 

HERC2P3 p.f\803V (uc001γtg.2) 

C1QB 

p.GPKGPMGPKGGPGAPGAP90del 

(ucOOlbgd.2) 

SLC38A10 p.1071 107211>1 

(uc002jzz.1) 

UBB p.1188fs {uc002gpx,2) 

UBC p啥 11.91.T (uc002gyy.3) 

UBB p.1188fs {uc002gpx,2) 

UBC p啥 11.91.T (uc002gyy.3) 

CTNNB1 p.D32N (uc010hia.1) 

FRG1B p.Kl3N (uc010zt;1.1) 

NBPF14 p.R25C (ucOOleqf.2) 

IARS2 p.R832C (uc001hrnc.2) 

PIK3CA P‘刊 1047R (uc003fjk.2) 

GTGVMICAY 

LPALRF!GL 

MPALRRSAV 

LPPTPPPLPV 

SPLPPTPPPL 

LLT叭iHf\f\MLK

RSSIMKPKR 

FLLLTLPKV 

RVRDMKCLM 

ESGDYKATQK 

GLNPLPDVQV 

IPPTSRGSSL 

PPTSRGSSL 

YLNSGiHSGA 

ALNSGYGKYL 

KLCPQLAENK 

VIVCSFAPI 

KQMNDARHG 
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Uterine Corpus 

Endornetrial 

Ca 「cinorna

Bladde「 Cancer

Bladde「 Cancer

Pancreatic Cancer 

Pancreatic Cancer 

Prostate Cance「

I Breast Cance「

I Pa悶悶atic Cance「

Pancreatic Cancer 

I Pancreatic Cance「

Pane「eatic Cance「

I Prostate Cancer 

Prostate Cancer 

Uterine Corpus 

Endometrial 

Carcino付ia

Prostate Cancer 

Pane「eatic: Cance「

Melanoma 

Breast Cance「

HLA.A29β2 

HLA.B15.01 

卡ll.A.B15.l7

HLA.B07.02 

HLA.B08.01 

HLA.B07.02 

HLA.B08.01 

HLA.B07β2 

HLA.B07.02 

HLA.A03.01 

HLA.A11.01 

HLA.A68‘ 01 

I HLA.A30.01 
HLA.A3L01 

HLA.A02.01 

I HLA.A02.02 
HLA.A02.03 

HLA.A02.06 

HLA.A30.01 

HLA.B07.02 

HLA.B15.l7 

I HLA.A68‘ 01 

HLA.A02‘ 01 

HLA.A02.03 

I HLA.B07.02 

HLA.B07.02 

HLA.A02‘ 01 
HLA.A02.03 

HLA.A02.06 

HLA.A02.01 

HLA.A02.03 

HLA.A03.01 

HLA.A11.01 

HLA.A02.01 

HLA.A02.02 

HLA.A02‘03 
HLA.A02.06 

HLA.A68.02 

HLA.A69‘01 

HLA.BlS.03 

HLA.B15.03 
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Uterine Corpus HLA.A02β1 

CTNNBl p.D32N (uc010hia.1) YLNSG!HSG 658 I En伽1的1 HLA.A02.02 

Ca 「cinorna 卡i l.A.A02.03 

SIK3 p.950 951QQ>Q (ucOOlppy.2) QEγQELFRHM 653 I Pancreatic Cancer 
HLA.B40.01 

HLA.B44.02 

HLA.A02.01 

IARS2 p.R832C (ucOOlhmc.2) ILDVIVCSFA 651 Me!anoma HLA.A02.03 

HLA.A02β6 i 

AP3S1 p.K41fs (uc003krl.2) RETFHLVSEM 650 Pancreatic Cancer HLA.B40.01 

Uterine Co「pus
HLA.A03.01 

PPP2Rlf\ p.P179R (uc002pyp.2j I RfVIVRRAAASK I 649 I E叫ometrial
卡i l.A.All.01. 

Ca 「cinoma--------------------------------------------------------------------------------------------------------------------------- ---------------------------------- -------------------------------------------------- －－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－刊ZfVI IZ2 p.VAAAAATATAT ATA T153del 
AAAAAAVAAL 641 Pancreatic Cancer 卡ll.A.B07.02.

(uc003tlr‘ 2) 

HLA.A30.01 

HSD17B7P2 p.N175S (uc010qex.l) Sf\RKSNFSL 637 I Prostate Cancer 
I HLA.B07.02 

HLA.B08.0l 

HLA.B15.17 

HLA.A03.01 

ARL16 p.G6R (uc002kbf.2) RVACJRRALSR 632 I Me!anoma 
I HLA.All.01 

HLA.A33‘ 01 

HLA.A68.01 

GATA3 p.S408fs (ucOOlijz.2) TTPPLQHGHR 623 I B陀的t Ca附e「
I HLA.A33.01 

HLA.A68.01 

f\P3S1 p.K41fs (uc003k「1.2) FHLVSEMKM 619 I Pa悶悶atic Cance「
I HLA.B38.0l 

HLA.B39.0l 

HLA.A02‘ 01 

HLA.A02.03 

PLEKHA6 p.V328fs (uc001hau.2) I SI fVI MSWM叭 i 613 I Color位叫ancer
HLA.A68β2 

HLA.B07.02 

HLA.A02β1 

LZTSl p.RTQDLEGALRTKGLEL.43;2del 向LEV j 帥︱…ic HLA.A02.02 

(uc003wz「.2) HLA.A02.03 

HLA.A02β6 i 

HLA.A03.01 

HSD17B7P2 p.N1.75S (uc010qex.l) WTSSRSARK 607 I Prostate Cancer 
I HLA.A11.01 

HLA.A30.01 

卡i l.A.A68.01 

RB ！＼月 14 p.AAAAAAA286del 
GAAATAAAV 606 Pancreatic Cancer 

HLA.A02.03 

(uc009γ「j.2) HLA.A68.02 

HLA.A69.01 

HLA.B07.02 

TP53 p.R249M (uc002girγ1.2) 606 
Lung 

MPILTliTL I Adenocarcinorna HLA.Bl5.03 

卡ll.A.B39.01

HLA.B53β1 

42 ] 
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IRF2BPL p.114 115QQ>Q 
QLNHVDGSSK 605 Prostate Cancer 

HLA.A03β1 

(uc001xsy.2) HLA.A11.01 

HLA.B40.01 

POLI p.D17del (uc0021fj.3) EEDAEAWAM 599 Prostate Cancer HLA.B44.02 

HLA.B44.03 

HLA.A03.0l 

HLA.A11.01 

ZNF780f\ p.Q600H (uc010xvh.1) HMHURHQK 594 I Prostate Cancer 
I HLA.A30β1 

HLA.A31.0l 

卡i l.A.A33.01 

HLA.A68.01 

FRCJlB p.ilOT (uc010ztl.l) LSDSRTAl.K 589 Prostate Cancer 卡i l.A.All.Cl1. 

PARG p.A584T (uc001jih.2) EETEAQHLY 585 Prostate Cance「
HLA.B44.02 

HLA.B44.03 

HLA.A02.06 

HLA.B08.01 

GATA3 p.S408fs (uc001ijz.2) SSLSHISAL 573 I Breast Cancer ！叫B15.03
HLA.B15 」 17

卡ll.A.B39.0l

EGFR p.L858R (uc003tqk之） FGRAKLLGA 564 
Lung 

I Adeno臼川nom; HLA.B08.01 

TP53 p.間9M （心恥.2) I RMPILTllTL I 563 I ~：g 
HLA.A02.0l 

HLA.A02.03 
A enoca「c1noma

HLA.A02β6 i 

CDC27 p.DS55E (uc:O。2ile.3) EVAl.SVLSI\ 

GATA3 p‘ H435fs (uc001ijz.2) MFLKAESKI 

FRG1B p.Kl3N (uc:010zt;1.1) RIALNSGYGK 

CTNNB1 p.G34R (uc010hia.1) YLDSRIHSGA 

FRGlB p.LS2S (uc:010zt;1.1) LSASNSCFI 

557 Colo「ectal Cance「

554 8「east Cance「

546 Prostate Cancer 

Uterine Corpus 

530 I Endometrial 

Carci「1oma

528 I p叫做 Cancer

HLA.B40.01 

HLA.B44.02 i 

HLA.A11.01 

HLA.A68β1 

HLA.A23.01 

HLA.A03.0l 

HLA.A11.01 

HLA.A02.0l 

HLA.A02.03 

HLA.A02‘06 

HLA.A68.02 

HLA.Bl5.l7 

HLA.B58嚕。1

AXIN2 p.W663fs (uc002jfl.2) I TPAPPPVPT I 520 I Colo「ec:tal Cance「 i HLA.B07.02 

一些－亨－！巴L
FCGBP p.A2493V (uc002omp.3) RPC-JLHRFVV 

Example 6 
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{00419] Therapeutic targeting of recurrent mutations expressed in genes containing 

extracellular domains. Tumor-specific mutations present in greater than 1 ~·~ of a population of 

cancer patients may be targeted with a dmg or therapy that recognizes the tumor冒specific

neoepitope resulting from the mutation. The mutation is prefer討）］ y within an extracellular 

domain. The drug or therapy is an antibody、 antibody fragment, antibody dmg conjugate, 

aptamer, CAI豆、 or T cell receptor. The antibody or fragment thereof may be humanized, fully 

humanized，。r chimeric. The antibody fragment may be a nanobody, Fab多 Fab', (Fab')2多 Fv,

ScF九九 diabody勻 tri.abody可 tetrabody, Bis間scFv勻 minibody守 Fab2, or Fab3 fragrnent. 

[00420] A recurrent mutation that may be targeted is FGFR3 :p. S249C. Fibroblast grn\.'v吃h

factor receptor 3 (FGFR3) is a protein that in humans is en叫：ided 1;)y the FGFR3 gene. FGFR3 

has aiso been designated as CD333 (cluster of differentiation 333). The full-length protein 

includes an extracellular region, composed of three immunoglobulin-like domains、 a single 

hydrophobic membrane吟panning segment and a cytoplasmic tyrosine kinase domain. The 

mutation occurs in the extracellular domain of the protein. The mutation is present in 6.92%i of 

bladder cancer (BLCA) patients analyzed and l .12~o of lung squamous cell carcinoma (LUSC) 

patients analyzed. 

[00421] Another recuITent mu臨tion that may be targeted is ERBB3:p.Vl04M. Receptor 

tyrosine-protein kinase erbB-3, also known as HER3 (human epidermal grmvth factor receptor 

3), is a membrane bound protein that in humans is encoded by the ERBB3 gene. ErbB;3 is a 

member of the epidermal growth factor receptor (EGFR/ERBB) family of receptor tyrosine 

kinases. The mutation is present in 1. 72°句 of colorectal cancer (CRC), 2.86月'ii of colon 

adenocarcinoma (COA［封情 2.42~"0 of stomach ai;lenocarcinoma (STAD）、 and 2.06°/o of cervical 

squamous cell carcinoma and endocervica! adenocarcinoma (CESC) patients analyzed. 

[00422] Another recurτent mutation that rnay be targeted is EGFR:p.L858R The epidennal 

grmvth factor receptor (EGFR; ErbB-l ; HERl in humans) is the cell 圍surface receptor for 

members of the epidermal growth factor family (EGF-farnily）。f extracellular protein ligands. 

The mutation is present in 3.24°/o oflung adenocarcinoma (LU；入D) patients analyzed. 

{00423] Another recurrent mutation that may be targeted is 瓦1UC4:p.H4205Q. Mucin 4 （~1UC 

4) is a mucin protein that in humans is encoded by the MlJC4 gene. This gene encodes an 

integral membrane glycoprotein found on the cell surface, although secreted isoforms may exist. 
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The nmtation is present in 2.3°1（。 。f prostate adenocarcinoma (PRAD), 2.31 月台 of bladder 

urothe!ial carcinoma (BLCA), and 7.14~;Q of uterine carcinosarcoma (lJCS) patients analyzed. 

[004241 Another recurrent mutation that may be targeted is PDGFRi\:p.R483fs. Platelet­

derived growth factor receptor, alpha polypeptide is a protein that in humans is encoded by the 

PDGFR,~ gene. This gene encodes a cell surface tyrosine kinase receptor for members of the 

platelet-derived growth factor family. The mutation is present in 1.92% of prostate 

adenocarcinoma (I吼叫 patients anal﹜叫

[00425] Another recurrent mutation that may be targeted is TMEM52 23 ___ 26LLPL>L 

Transmembrane protein 52 is encoded by the TMEM52 gene. The mutation is present in 1.53%; 

of prostate adenocarcinoma (PRAD) patients analyzed. 

[00426j A肌）ther recurrent mutation that may be targeted is PODXL 28 30PSP>P. 

Podocalyxin-like protein l is a protein that in humans is encoded by the PODXL gene. The 

mutation is present in 1.53% of prostate adenocarcinoma (PRAD), 15.56% of adrenocortical 

carcinoma (ACC), and 3.57% of uterine carcinosarcoma (UCS) patients analyzed. 

中＊ * 

{00427] Having thus described in detail preferred embodiments of the present invention、 it is 

to be understood that the invention defined by the above paragraphs is not to be limited to 

particular details set forth in the above descri;Jtion as many apparent variations thereof are 

possible without departing ;from the spirit or scope of the present invention ‘ 
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vVHAT IS CLAIMED IS: 

1. A pharmaceutical composition comprising at least one neoantigenic peptide and a 

pharmaceutically acceptable carrier, each at least one neoantigenic peptide comprising a tumor­

specific neoepitope capable of binding to an HLA protein in a subject, each tumor-sp的ific

neoepitope comprising a tumor-specific mutation present in a tumor, wherein: 

(a) the composition comprises at least one neoantigenic peptide comprising a 

tmnm可pecific mutation present in a tumor in at ]east l ~o of subjects in a population of subjects 

suffering from cancer; 

(b) the composition comprises at least one neoantigenic peptide comprising a 

tumor-specific neoepitope which binds to an HLA protein present in at ]east S~o of subjects in 

the population of subjects suffering from cancer; and 

(c) the composition comprises at least one neoantigenic peptide capable of 

eliciting an immune response against a tumor present in at least 5角色 of the subjects in the 

population of subjects suffering from cancer. 

2. The pharmaceutical composition according to claim l 勻 wherein the population of 

subjects is suffering from adrenocortical carcinoma (ACC), bladder urothelia! carcinoma 

(BLCA), breast invasive carcinoma (BRCA), cervical squamous cell carcinorna and endocervical 

adenocarcinoma (CESC), colon adenocarcinoma (COAD), Chronic lymphocytic Leukaemia 

(CLL), colorectal cancer (CRC), Diffuse large B-cell lymphoma (DLBCL), glic削astoma 

mu!tiforme (GBM), head and neck squamous cell carcinoma (HNSC）、 kidney chromophobe 

(KICH), kidney renal clear cell carcinoma (KIRC), kidney renal papilla叮1 cell carcinoma 

(KIRP), acute rnyeloid leukemia (LAML），﹞iver ﹜lef﹜atοcellular can;inorna (LIHC), lung 

adenocarcinoma (LUAD）、 lung squamοus cell carci 

ovarian serous cys1;adenocarcinoma (OV), pancreatic adenocarcinoma (PAAD), prostate 

adenocarcinoma (PRA.D), rectum adenocarcinoma (READ), skin cutaneous melanoma (SKC於I),

stomach adenocarcinoma (STAD), testicular germ cell tumors (TGCT), thyroid adenocarcinoma 

(THCA), uterine corpus endometrioid carcinoma (UCEC), or uterine carcinosarcoma (UCS). 

3. The pharmaceutical composition according to claim 1 or 2, wherein the 

population suffering from cancer was treated with, is being treated with, or is selected to be 
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treated \vith ibrutinib, erlotinib, imatinib‘ gefitinit入 crizotinib, trastuzurnab,~'enmrafenib, 

RAF/MEK inhibitor or antiestrogen therapy. 

4. The pharmaceutical composition according to any of claims 1 to 3, wherein the 

tumor-specific mutations comprise splice-variant mutations、 point mutations, and/or t全ameshift

mutations. 

5. The pharmaceutical composition according to any of claims 1 to 4, wherein the at 

least one neoantigenic peptide comprises at least one neoantigenic peptide derived from a long 

peptide region flanking and including the tumor specific mutation, and wherein all contiguous 

segments within the long peptide are included. 

6. "I、he F}harr 

tumor-specific mutations are present inοne or more genes listed in any of、 the Tables. 

7. The pharmaceutical composition according to any of claims l to 6、 wherein the 

composition comprises at least one neoantigenic peptide as defined in any of the Tables. 

8. The pharmaceutical composition according to any of claims 1 to 7, wherein the 

tumor-specific mutations are present in one or more genes encoding a protein selected from the 

group consis1;ing of Program1τned Death-

'I：司yrosine Kinase (B"I、K）、 Epidermal Grm.vth Factor Receptor (EGFR), BCR 

HER2, EML4-ALK, KRAS, ALK, ROSI, AKTl, BRAF，﹞＼！IEl<i汀，﹞＼！IEK2可 NRAS, RACl, and 

ES l之l

9. The pharmaceutical composition according to claim 8、 wherein at least one tumor-

specific mutation is derived 丘。m alternative splicing of PD-Ll or A.R. 

10. The pharmaceutical composition according to claim 9, wherein at least one tumor冒

specific mutation is derived from splice variant sPD-Ll, AR四Vl or AR-V7. 

11. The pharmaceutical composition according to any of claim 1 to 8可 wherein the 

tumor-specific mutations comprise drng resistance mutations. 
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12. The phannaceutical composition according to clairn 11 勻 wherein at ]east one 

tumor-specific mutation is a drug resistance mutation selected from the group consisting of 

BTK/C峙的多 EGFR/T790M多 BCR冒A.bl月31 況， BCR-Abl/Y253H, BCR 

Abi足﹔：255V步 c-kit/T67C見 PIK3CA/E545K, PIK3CA/E542K, HER2/G776(YVMA), 

HER21宜545玄， EML4-A王K/Gl269A, KRAS/Gl2V/D, ALK/Ll 196M, ALK/G1202R 

ALK/Sl206Y, ALK/1151T(ins), ALK/}<"l 174C, ROSl/C泣。32民 AKTl/El 7位 BRAF/V600E,

MEK1/Q56P, l'vlEKl/E203K、 MEKl/Cl21S, MEKl/V60E, MEK1/Gi28V, wrEK1/V154I, 

MEK1/Pl24S勻 I\1EK1/Pl24L守 NRAS/Q61K/L/R, NRAS/T5位， MEK2/Cl25S, RAC1/P29S勻

ESR1/S463P’ ARJV534E, ARJ}>535H、 AR/L536Q, AR/L536R, ，久R/Y537C、 AR/Y537S,

AR/Y537N‘ AR, D538G and AR, F876L. 

13. The phannaceutical composition according to any of claims 1 to 12、 wherein the 

at least one tumor-specific mutation has an incidence of at ]east 50。 patients a year in the 

population of subjects suffering 丘。m cancer, and wherein the at least one mutation comprises a 

mutation listed for the population in Table 9. 

14. The pharmaceutical composition according to claim 13, wherein the at least one 

neoantigenic peptide comprises at least one peptide listed in τable 9. 

15. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering frorn CLL; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of SF3Bl:p.K700E, M\'D88:p.L273P, 

NOTCHl :p.P2514息， ABCA11P:p.E901D, AHNF 

4吐王芋TAK:p.丸712201, AH手JAK:p.Hl203N步 ANKRD30A:p.A232V, APOOL:p.Il38L, 

EGR2:p.H397N可 MKI67:p.H2213D可 NRAS ﹔p .Q61R, PLIN4:p.M691V‘ XPOl:p.E571玄，

ZCRBl :p.L76F多 ZNF700:p.N652H, ZNF700:p.Q654良多 ZNF844:p.D458H, AHNAK:p.A4046V, 

ANKRD36:p.P337R, Clorfl70:p.T203I, CAST:p.D639E, EGR2:p.E369K, GPR123:p.L630P勻

IKZF3:p.Ll62民 l'v1lJC4:p.P4224R多 OR9Ql :p.M34L, PKD2:p.Y486F, PRAMEFl 1 :p.Rl04Q, 

S\7NJ1 :p.I681F, TP53 :p.R248Q, TP多3:p.R248v九九 TRPV2:p.L627del, ZNF254:p.S498A, 

ZNF732:p.A459T, ZNF749:p.E530Q, ZNF845 ;p.M423l, ABCA 11P:p.G900E, ACRC:p.E243D, 

ACRC:p.A244V, ACSL3:p.T188S, ，位＞A1\,1TS2:p.D948N, AGAP6:p.Sl27I、
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AHNAK:p.A2114G可 ANKRD36:p.D1014Y, AR1D3A:p.G5多Ofs, ARID4A:p.D l 154E, 

ATP2B4:p.R183H, ATR1'1Ll:p.Ll244F, BNC1:p.Y937N多 BRA.F:p.K60lN, BTLA:p.Q861乏，

Cl4orfl 77:p.G90V, C2orf44:p.N456K, C3orf15:p.R552Q, CACNA2Dl :p.Y376N, 

CALD1 :p.E340K, CCDC15:p.P488H, CCDC79:p.N44Cn、勻 CCNB3 ﹔p.A932I﹔ CD109:p.LA70Q,

CD209:p.Ql89L, CKAP2:p. 中684K, CMAl :p.I8 I玄， CMIP:p.A230T, CNTNAP4:p.I12F, 

CRYM:p.*315K、 DICERl 勻p.E1705K’。PCRl 勻p .L716P, ErF3A：’p.M10931勻 EJF4G3 ﹔p.R8H,

ETFDH:pJ281F, E九九＇ SR1 :p.Y656C 、 F5:p.L1332P、 F5:p.L1253F, FA]\t150A:p.H3 l 71支，

FBXL13:p.Sl02民， FBXW7 ﹔p.R465H, FHLl :p.D 184五， FIUP1 :p.I522K, FRG1B:p.Q39K, 

GNBI:p.I80T, GPR110:p.R443G, GPR98:p.Y6152F, HDGFL1:p.188_189ins1丸，

IGF2BP2 ;p.T186S, Jl,lR2 ﹔p.L364此， KIAAl 109;p.IA680P, KRAS:p ‘ G13D, KRTAP19間

l :p.G61 S, MAF:p.G53fs勻 MAGECl:p.L609H, MAP2Kl:p.K57N, ME主） 12:p. L36R, 

MED12:p.G中iS, METAP2:p.Y137N, :NIETTL9:p.Y57F, MGP:p.Vl5L, MKI67:p.R2222K, 

MUC16:p.T110051、 MUC4:p.S3941N, MUC4:p.S394 l G勻 MUC4 ﹔p.V3091I「 MUC4:p.S295 l y勻

MUC4:p.A2841S, l\/IUC4:p.S2760A、 MUCιl :p.T2335M, J\/flTC4:p.Tl627K、 MUC4:p.Tl547S’

MUC4:p.H1133Q, MYD88:p.M240T, NEDD4L:p.Pl 94del 勻 NEFH:p.S704T可 NRG4:p.G2lfs,

OR2A25:p.S105C, OR4C16:p.Y63F多 OR4N4:p.L150fs多 PABPC1:p.K254此， PI\VILl :p.P372缸，

PLCD3:p.E499fs守 PLEKHB1 :p.S146P, PPIL4:pS382R守 PRD於14:p.*802玄， PRG4:p. ﹞＼1675日可

PRKAR! :p.P104H多 R3HDM2:p.S592G多 R3HDM2:p.S588N多 R3日DM2:p.R206九九九

RPS2:p.R200G多 RPTN:p.G364S, SF3Bl:p.K666E, SF3Bl:p.N626Y多 SF3B l :p.Y623C, 

SIX3:pJ27L叫 SLC39A7 ﹔pL456鼠、 SLC6人9 ﹔p .R94K, TFG:p.A382V勻 TGOLN2:p.K83l支，

TGOLN2:p.T80S多 TLR2:p.D327V, TNKS2:p.T619函， TP53 :p.R273H多 TP53:p.C242F,

TP53:p.Rl75l土 TWISTNB:p.H306Q、 UBXN7:p.A276V, WDR78:p.N110K, XIRP2:p.V3008E, 

ZNF382:p.Hl86Q, ZNF'578:p.R306H, ZNF578:p.G31 l S, ZNF578:p.H334良多 ZNF700:p.S649C,

ZNF705A:p.D298N可 ZNF836 ﹔p.K608Q勻 and ZNF836:p.已71N.

16. The phannaceutical composition according to clairn 15 可 wherein at least 17.49%) 

of subjects in the population have the at least one tumor可pecific mutation. 

17. The pharmaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from BLCA：、 and
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(b) the at least one turn or-specific nmtation comprises any cornbination of 

mutations selected from the group consisting of PIK3CA:p.E545位 FGFR3:p.S249C,

曹雪3:p.R248Q、 PIK3CA:p.E542瓦， RXRA.:p.S427F, ZNF814:p.D404E, FBXW7:p.R505G多

NOTCH2:p.P6fs, TP53:p.E285K, ANKRD30A:p.A353P, C3orf70 ;p.S6L, EFCAB6 ;p.R379K, 

ERCC2:p.N238S, FAM47C:p.Q22雪E, FOXQ1:p.Sl35L, 王五，A-A:p.Q78R、 MUC4:p.H420多Q,

OTUD4:p.T90呵， SLAMFl 勻pS277fs, SPRED3:p.S128del, TMC02:p.S15鳥、 TP53:p.R280T,

TP53:p.E271 瓦， TP53:p.Al59V多 ZNF706:pJ8N, ZNF706:p.R3P、 ACACB:p.E2318Q,

ACPP:p.E321K, ACRC ﹔p.A264V守 ADAMTS2 ﹔p.23 ___ 24insL, AFF3 :p.E9 l 9K可

AHNAK:p.S4150F、 AHNAK:p.D2889H、 AHNAK:p.Vl 940人、 ALX4:p.R126Q,

ANKRD 12:p.E627K勻 ANKRD32 ﹔p.T999N, AR1DlA:p.S614L, ASXL2 ;p.117 _ __1l8SS＞乳

ATP12A:p.R858C, ATP9A:p.R519Q, BCAS3:p.T2141叫， BPl:p.l～1255!, CACNG8:p.V146G, 

CAMSAPl :p.T466fs、 CDC27:p.I91函， CDKNlA:p.E中ifs, CEP192:p.S20多8L, CGB8:p.Tl8A、

CHRNA3:p.L23del勻 CHST4 ﹔p .D352N, CUP1 :p.S1018fs, COX6Al:p.S81勻 CREBBP:p.D1435f-L

CRIPA.K:p.M48fs、 CSPGS:p.Dl 19N, CU正i :p.E485玄， DLCl:p.S741T, DLL3:p.D318H, 

DOPEY2 ;p.E1196K, ECMl :p.E266K 守 EEF1A2:p.Y418S, EEF2K:p.E673K, EMILINl:p.R27G, 

ERBB2:p.S310F, ERBB3:p.M9日， EI之BB3:p.Vl04L多 ERBB3:p.D297Y, ERCC2:p.Y14C, 

FAM155A﹔p.Q86del 守 FAM43B ﹔p.E272del, FASTKD3:p.Q625E, FBX到17:p.S546L,

FGFR3 :p.R248C多 FGFR3:p.G3801支， FGFRLl :p.H479函， GBEl :p.M587I多 GIMAPl­

GIMAP5:p.S311C、 GNA曰：p.R200G多 H1FOO:p.A214fs、 HEATR7B2:p.El 109瓦

HIST1H1D:pJ81M多 HRAS:p.Gl2D, HRCT1:p.H92P, ILF3:p.E484K, KCNK2:p.S6＼月人

KIAA0907:p.Q446P, KIF23:p.E350K, KLFS:p.Sl 18L, KLf立的：p.D185G, LAfvIA4:p.E639K、

ULRAl :p.H4 l OY、 LlLRI至 l :p.L479del, LLGL2:p.P955此， LPlN1 :p.S974L, LRRC16人.p.D227N勻

LRTM2:p.Sl39L, LURAJ>lL:p.55 56insGGG、 MAGECl :p.P553del, 

MNl :p.S4721’, MUC7:p.Al91 V，﹞＼！IVP:p.E412玄， NBPFlO:p.E3455K ‘ 

NFE2L2:p.R34G, NOS1AP:p.Q306de!, OR2'1、35:p.V319缸，
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做PABPC3 :p.K333fs, PAX3 :p. S l 97L, PBX2:p.E70K, PBXIPl :p.H729del‘ PCDPl :p.E537K勻

PEX1 :p.I370fs, PHLDA3 ;p.E82K, PLEKHM2 ;p.S459L, PLVAP:p.A321V, POU主3日：p.L372F,

POTEC:p.R477Q, PPL:p.H326Y, PPPlR的A:p.El96K, PRDM16:p.E271Q, 

PRIC285:p.El289Q, 

RA.D雪 1C:p.Dl67N,

PRMT8:p.S31P, PUF60:pS396L, RAB11FIP4 ;p.S596L, 

RAD51C:p.Y224誼， RALGPSl:p.R381Q、 RARS2:p.R6C,

RBM26:p.P644A, RERE﹔p.Kl76N守 RXRA:p.S427Y, SERP那JA12:p.R21 l G守 SF3B 1 :p.E902K 守
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SLC6A9:p.R243稿人 SLC9A5:pJ_ 47F, SPESP1 :p.F121I一句 SRPRB:p.Gl4S可 SYN2:p.A34del, 

SYTL2:p.I440M, TAB3 :p.R211T, TAF1B:p.R.292C多 TAOK2:p.L981 del、 TAS1R3:p.E5251乏，

TAS2R9:p.El63Q, TBC1Dl:p.S7呵， TBC1D2B:p.R920Q, TFPI2:p.R222C多 TM的曰：p.S15vV,

TMEM131 :p.K640兒， TMEM19:p.G33 lfa, TP53 ;p.R.273C, TP53:p.R248W, TP53:p.Rl 75H, 

TP53:p.Kl32N, TRA1Vll:p.E41Q, TSKS:p.E雪 l3K, TTN:p.C2093 雪G, lJBOX5:p.S417L, 

UGP2:p.D262H, VGF:p.E433K, X1丸B2 ﹔p .E782K, XYLB:p.S87F, ZC3H4:p.E798K, 

ZNF208:p.K852E多 ZNF208:p.I647S多 ZNF626:p.G198E, ZNF749:p.Q457E, ZNF761:p.H373R, 

ZNF799:p.T43A勻 ZNF799:p.W41 G, ZNF799:p.E589G, ZNF844 ;p.P503R, ZNF845:p.M423T可

ZNF845:p.T479M 、 ZNF860:p.H464R多 ZNF'878:p.S181R、 ZNF91 :p.R333H多 and

ZNF91 ;p.H305R 

18. The pharmaceutical composition according to claim 17、 wherein at least 26.92~0 

of subjects in the population have the at least one tumor可pecific mutation. 

”, The pharmaceutical composition according to any of claims 1 to 14, wherein: 

(a) the population of subjects is suffering from a neoplasia; and 

(b) the at least one tumor間specific mutation comprises a frameshift mutation 

resulting from an insertion of at least one nucleotide in the coding sequence of GATA3. 

20. The pharmaceutical composition according to claim W多 wherein:

(a) the popula位。n of subjects is suffering from BRCA; and 

(b) 1;he at least one tumor可－speci日C mutation co位1prises any C(} 

fl咱ameshi 、t mutations selected from the grοup consisting of GATA3:p.L328fs, GATA3:p.N334fs, 

GATA3:p.L344自勻 GAT1丸3:p.H40。此， GATA3:p.S408fa, GATA3:p.S430起， GATA.3 :p.H434缸，

GATA3:p.H435fs多 and GATA3:p.S408自

21. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of sub.Jee;ts is suff erinεfrom BRCA; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of PIK3CA:p.Hl047R, PIK3CA:p.E54弦，

PIK3CA;p.E542K, AKT1:p.El7K, TP53:p.Rl 75H, PIK3CA:p.N345K勻 PIK3CA:p.Hl047L,

SF3Bl:p.K700E, GATA3:p.S408函， PIK3CA:p.E726K, TP53:p.Y220C, TP53:p.Hl93R, 
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PIK3CA;p.Q546R, TP53:p.R273C可 TP53 :p.R248\i九r, TP53 :p.R273 日可 TP53:p.Il95T, 

TP53:p.Hl791支， FGFR2:p.N549K, NUP93:p.E14K, PIK3CA:p.(A20R, PIK3CA:p.E453K, 

PIK3CA:p.Q546玄， TP53:p.V216M、 TP53:p.Cl 76F, CDHl:p.E243玄， ERBB2:p.L755S、

KRAS:p.G12V、 PIK﹔3CA:p.E545A, TBL1XRl:pJ14lfs, TP53:p.G266E, TP53:p.R248Q勻

TP53:p.Yl63C, TP53:p.Cl41Y、 TP53:p.Gl08函， ACPP:p.R43\V, AKT2:p.I289瓦1,

ARHGAP9 ;p.Rl37C, C9orf174:p.R 136W, CDC42BP1丸，：p.P67YI、情 COL12Al:p.S395L, 

CRISPLDl :p.R222耳、7, CT47Bl:p.234 243EKLTEEATEE>E多 CYP1A2:p.V483:M,

DAB2JP:p.El61K可 DGKB:p.Sl3L, DMD ;p .Kl772N, DPEPl:p.VllL, ERBB2:p.S310F可

ERBB2:p.D769Y, ERBB3:p.E928G, ESYTl :p.R816W, FAMl 79A:p.A831T, 

FAM58BP:p.A70T, FMN2 ;p S751F勻 GALNTL6:p.K567del勻 GATAJ ﹔p.L328品，

GATA3 :p.N334起， GATA3:p.L344此， GATA3:p.H40。也多 GATA3:p.S408品， GATA3:p.S430起，

GATA3:p.H434fs多 GATA3:p.H435fs多 GDAP1:p.T307A, GRB14:p.A300T, GUCY2C:p.G549C多

IL17B:p.R34九九i' KCNB2:p.R231H, KIF1B:p.Rl320＼九九 KIF26B:p.Vl 113孔1I, KLF4:p.K434Q, 

LY9:p.I69L, MAP2K4:p.Sl84L, MAP2K4:p.S2雪 lI, MAP2K4:p.T261fs, MAP3Kl :p.L318fs, 

MAP3K1 :p.I76lfs勻 MAP3K1 :p.V1346del, MAP3Kl:p.L1384品， MAPK13 ﹔p.E315玄，

MA.PK4:p.Vl OOM, MARCH5:p.Rl 70C, MBP:p.El20K,;MEFV:p.R377H, METTL15:p.Q53E, 

MS4A4A ;p V99M, MUC17:p.R4415H, MYH6:p.T847M, MYO多B ﹔p.A405V, NARS2:p.P240R勻

NLGN4X:p.D382N多 NLRC4:p.R288協七 ORl 3G 1 :p.R258日， OR2AK2:p.V451多 OTOF:p.T388M,

PACSIN2:p.Q33 l誼， PALM2-AKAP2:p.A299T, PCDH19:p.R286C, PCDHGC5:p.D664N, 

PIK3C人﹔p.R88Q, PIK3CA:p.E1 lOdel, Prl五3CA:p.K11 lde1, PlK3CA:p.PVPHGLEDL447del, 

PIK3CA:p.L45多函、 PIK3CA:p.Ml004I, PIK3CA:p.Ml043I, 

PU五3Rl :p.KPDL567del 勻 PREX2:p.R363Q, PRRX1:p.A196V多

PIK3CA:p.Nl044Y, 

PTEN:p.V3 l 7fs勻

RGSL1:p.V222I, RUNXl:p.R142品， RUNXl :p.D96函、 SCN2A:p.R36E之 SLC25A32:p.Q83E,

SLC25A45:p.Gl06C, STRA6:p.Q68R, STX6:p.H153D, TBX3:p.H187Y可 TFPT:p.S252C,

TINAG:p.R332＼丸，： TMEM71 :p.R63Q, TP53 :p.E286K多 TP53 :p.R282＼頁人 TP53:p.V272:M, 

TP53:p.S241 此， TP53:p.C238品， TP53:p.C238F可 TP53:p.C238Y, TP53:p.Y234C, TP53 ;p.Y220S‘ 

TP53 ;p.R209fa, TP53:p.G199V, TP53:p.L194良多 TP53 ;p.Hl 93L, TP53:p.Hl 93Y, 

TP53 :p.Vl 73L, TP53 :p.Vl 73M, TP53 :p.K132N, TP曰：p.Rl 10函， TUBDl:p.A200V,

VLDLR:p.R23 l日， VWA3A:p.V955I、 VWF:p.Kl72（肘， XP01:p.E571K, and 

ZNF268:p.F90 ldel. 
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22. The phannaceutical composition according to clairn 21 可 wherein at least 36.04%) 

of subjects in the population have the at least one tumor可pecific mutation. 

23. The pharmaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from COAD：、 and

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting otXRAS:p.Gl2D, BRAF:p.V600E, 

KRAS:p.G 12V, ACVR2A:p.K435品， GRB l 4:p.KKK295de1’ SEC63:p.L532fs勻

TG.FBR2:p.El25函、 ATR:p.K77l 函、 ICA1 :p.N204fs多 KRAS:p.Gl2C, TP53:p.Rl75H, 

ABCA8:p.R842Q, ACTL7B:p.R354H, ACVR2A:p.K435也可 AIM2:p.K340fs, ALG2:p.S302Y, 

ANKIBl ;p.Kl44fs, ARSG:p.V1311, ATPlOD:pJ之311H, AX!N2:p ,~V663fs, C5orf30:p.D4N, 

CACNG3:p.Vl34I, CASP5:p.K78此， CC2D2A:p.Rl284C, CDH10:p.E349K, DN可vITl :p.E432K, 

DOCK2:p.G1701豆、 DOCK5:p.El77K, EGR2:p.R390H, ERBB3:p.V104M多 FAM135B:p.R884H,

FBXW7:p.R雪。SC, FB:JCW7:p.R465H, Ff宜＞Cl:p.R254引人 FOXLl:p.N89K, HCN4:p.R525誼，

HLA四D﹞＼！IA:p.E84K可 HTR3B ﹔p .R236C, ITGA4:p.T673M勻 KIF18A﹔p.Rl7C, KIF20B ﹔p.E991玄，

KLHL5:p.R326C、 KRAS:p.Al46T, KRAS:p.Gl3D, LPHN3:p.Rl 183Q, l'v1AP2K4:p.R287H, 

MAPK81Pl :p.L217品， MFSDS:p.R280Q勻：MUC16:p.R8606H, MY06:p.Dl 180N勻

NAA25:p.S807Y, NBPF!4:p.V44L, NRAS:p.Q61K, NJ之ASp危Gl31乏， PAX3:p.1、424扎·1,

PG 

PLXNA3 ﹔p’～Tl4fs勻 POSTN:p.R508C、 PTPRU :p. D 1434N多 PYG02:p.Ql50fs勻 RBBP7 ﹔p.E274K,

SFPQ:p.R611Q, SGSMl:p.F l l l 7L, SLC2雪A40:p.R96Q, SLC8Al :p.R43 l巨，

SUTRK3:p.S2981勻 SPATA22:p.Sl50L, SUN3:p.El28K, TGFBRl:p.S241L, TP53 ;p.R273H, 

TP53 :p.R273C多 TP53:p.1至248＼丸，： TRPV5:p.R492H, USP40:p.S851L, VPS13C:p.Dl359Y, 

ZBTB24:p.L607I, ZNF434:p.R306C可 ZNF443 ﹔p.R30 日， ZNF484:p.Rl38C可 and

ZNF770:p.S441P. 

24. The pharmaceutical composition according to claim 23, wherein at least 27.14~;Q 

of subjects in the population have the at least one tumor-specific mutati。11.

25. The pharmaceutical composition according to any of claims l to 7, wherein: 

(a) the population of subjects is suffering 在om GBrv生， and
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(b) the at least one tumor-specific nmtation comprises any combination of 

mutations selected from the group consisting of HSDl 7B7P2:p.Nl 75S, IDHl :p.RB2H, 

EGFR:p.A289V, EGFR:p.G598V多 WASH3P:p.Gl 75S, ZNF814:p.D404E, RPSA:p.Ql llE, 

NBPFl O:p.E3455K, TP53:p.R248Q勻 BRAF:p.V60。E, EGFR:p.A289T, PRB2:p.N230del 勻

RGPD多：pPl 760A多 TP53:p.Rl 75H, CHEK2:p.K373E, EGFR:p.Rl08K, EGFR:p.R222C, 

PIK3CA;p .E545K, PIK3R1 :p.G376R, POTE﹔C:p.K507！三， SDHAP2 ﹔p.Vl95E,

SLC6A10P:p.K88N, TP53:p.R282W, TP53:p.R273H多 CD3EAP:p.K219del, DST:p.Rl46C, 

EGFR:p.A289D, EGFR:p.H304Y, FRG1B:p.S71 ]\J, GOLGA8DP:pιAl 16且 KRTAP午

11 :p.Rl21K多 KRT1九i斗－ l l:p.S481丸， l'v1AP3Kl:p.P324L, OGDH:p.178此， PODXL:p.Sl62缸，

PSPH﹔p.Vl4況， SPINTl ﹔p.A抖的人 TP53:p.R248\V, TP53:p.G245S, TP53:p.Y220C, 

TP53:p.R158H, TSHZ2:p.A222T, UBC:p.L149I乏， ZDl封－IC4:p.R300H, ZNF844:p.R447P’ 

AASS:p.T878fs、 ABCC 10:p.R570引人 4位＞A1\,129:p.V20多L ADAMTSS:p V雪24M,

AGAP3:p.R766明i' AICDA:p.Yl44l芋， AK7:p.Al59V、 AK8:p.D243A多 AN02:p.R334C,

AOXl :p.A507V、 ARHGAP5:p.M691L, CALNl :p.V231I, CAR.i"\11 :p.A202V, 

CD163Ll ﹔p.V721M守 CD1D:p.L25ts可 CD209 ﹔p.A283T, CDH18 ;p.Al95T, Cll,P2:p.V553M’ 
CIZl :p.L89P’ CLOCK:p.L123品， COL6A5:p.T2224M, CSF2RB:p.G298S, CS﹔此1D3:p.El 71K, 

CYP2D6:p.H352R, DCAF 12Ll :p.R335日可 DCAF12L2:p.R246H, DPP10:p.V1831勻

DPYl 9L2Pl :p.R378Q多 DQXl :p.RSOSH, DRDS:p.S2751丸， DVL2:p.V66G, EFCAB6:p.R379瓦，

EGFR:p.L62R、 EGFR:p.R252C、 EGFR:p.P596S, EGFR:p.P596L, EGFR:p.G598A, 

EGFR:p.E709K, EPHA 1:p.A184T, ERC2:p.R20H, ESPNP:p.R627Q、 FAM126日：pR382H, 

FBN3:p.V886I, FGF14:p.T229M、 FLG2:p.Hl901此， FLG:p.R2886H多 FLNA:p.Vl240M、

FOXGl:p.H57del, FPR2 ;p .R54Q, FRG1B:p.K13N, FRG日子p.A53T, GABRA6:p.V314l, 

GJB3:p.Rl60H多 GLT8D2:p.Al78V多 GRf..1I3:p.R183C多 HERCl :p.R2330H, HNF'1B:p.T417;M, 

HTRA3:p.Q403R勻 IDH1 :p.Rl32G, IFNA10:p.L80I午， rFNA10:pV79A, J日D﹞＼！Il D:p.R313H, 

JPHl :p.A395T呵， KEL:p.、r41 1 ﹞叫， KIAA0907:p .R516缸， KIAA1704:p.D88del, KLK6:p.Rl20H一，

KRAS:p.G12D, KRTAP4-7 ;p.L121V, KRTAP牛7:p.L148V, KR TAP弘4:p.S 13 lC守

LAT2:p.Ll8\I克7, UM！五2:p.R203日， LUM:p.R330C，民11COLN3:p.Vl4日，：MCrAT4B:p.T444P,

MUCl 7:p.V77~性，孔fUCl 7:p.3204 320多insP, MY01D:p.Tl09瓦f，瓦1Y06:p.Q914fs,

NAP1L5:p. 140 141E至~＞E, NF1 :p.Fl658此， NHP2Ll :p.R84C, NLRPS:p.R737＼九r,

:N'PTXl :p.A263T, NlJFIP2:p.Q29del, ODF4:p.R61C、 OR11Hl2:p.Hl54P, OR2A7:p.V18I, 

OR2Hl ;p.V287I, OR2T 12:p.Rl 84H, ORSD 13 :p.R236C勻 OR5P2:p.A100V, OR6N2:pιR293C勻
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PASDl:p.A236de1, PCDH11X:p.T486M, PCDHB13:p.P221L, PDGFRA:p.E229K, 

PDGFRB:p.S650L多 PHC3:p.T35del, PIK3C2B:p.R287品， PIK3CA:p.﹞＼fl V, PIK3CA:p.R88Q, 

PIK3CA:p.M1043V, PIK3CA:p.Hl047R多 PIK3Rl :p.K379N, PODNLl :p.Al 多OV,

POTEE:p.Vl 66民11 、 POTEG:p.Rl36H, PRKCD:p.G432缸， PROKR2 ﹔p.V297I, PTEN:p.Cl36Y, 

PTEN:p.Sl 70N, PTEN:p.Rl 73H、 PTEN:p.T277I多 PTEN:p.V3 l 7品， PTPN14:p.E716del,

民3HDM2 勻： p.412 4日QQ>Q多 RAB 11 FIP5 :p.Rl 70日勻 RASAL3:p.R82H, RB1:p.N316缸，

RDH8:p.A198V, REN:p.15 _16LL>L, R~IBP2:p.R830日， SCA.Fl 1 :p.E926鼠，

SCN7A:p.Rl358H, SCNNlG:p.R.564日勻 SDHAP2:p.R31C, SDHAP3:p.A66T勻

SEMG2:p.R292C, SH咒語2:p.R318C多 SHB:p.A4601、弓 SIGLEC10:p.T250rl/I多 SLC13A5:p.Q273P,

SLC17A9:p.V324l勻 SLC22A9:p.R407Q, SLC26A3 :p.V8位，鈍，C5A3 :p.A302此，

SLC9A4:p.R63 l 日勻 SPAMJ:p.R346Q, SPEN:p.E803fs, SPTAl:p.A2011V勻 StJSD5:p.T5131叫，

STu'El :p.R8468H、 TARSL2:p.G366D、 TAS2R4l:p.A255T, TAT:p.R367H, TFPI2:p.R206C、

THSD7B:p.R90C, TMEM147:p.A92V多 TMEM156:p.R81C、 TMPRSS6:p.V302I,

TNFSF9:p.A232T, TP53:p.C238F, TP53:p.C238Y, TP53:p.Y234C多 TP53:p.V216~性，

TP53:p.Hl79R, TP53:p.Tl55N可 TRAPPC10:p.Kl33fs, TTN﹔p.R21402稿人 TTN;p.Vl6403M, 

TUBBP5:p.Vl 02M, TYRPl :p.T352品， UBC:p.R73L, UGT2B28:p.P289H, USH2A:p.R3719H一，

\VASH6P:p.L21 l V可 ZFP42:pV227I, ZFP42 ;p.T264M, ZNF 181 :p.V305G, ZNF280B:p.E400K, 

ZNF534:p.N583K, ZNF563:p.W208鼠， ZNF844:p.F487L多 and ZPBP:p.Rl54C. 

26. The pharmaceutical composition according to claim 25, wherein at least 34.36% 

of subjects in the population have the at least one tumor-specific mutation. 

27. The pharmaceutical composition according to any of claims 1 to 7、 wherein:

(a) the population of subjects is suffering from HNSC; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting ot'PIK3CA;p.E545K, PIK3CA﹔p.E542玄，

TP53:p.Rl 75H, PIK3CA:p.Hl047良多 TP53:p.R282九九九 TP53 :p.R248Q多 TP53:p.R273H一，

TP多3:p.R248v九T, TP53:p.G245S, RHOA:p.E40Q多 EP300:p.D1399N, E五支生S:p.Gl3V、

MB21D2:p.Q311E, NFE2L2:p.E79Q勻 TP53:p.Hl 79Y勻 FBXv九r7:p.R505Cr、 HIST1H2BF:p.E77K勻

E故AS:p.Gl2D, MAPKl:p.E322K, :N'FE2L2:p.D29誼， TP兒：p.P278S多 TP曰：p.C242F,

TP53 :p. Y220C, TP53:p.Hl93I有 TP53 :p.Hl 79R勻 TP53:p.Vl571立， TP53 :p.Rl l OL, 
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AKNADl :p.K620R, ANXA6:pιR231Q, AP1G2 ﹔p.D243 ﹞＼1 守 ATADS:p.D441N, 

ATP6AP2:p.El 19Q多 B2﹞叫：p.﹞、1 日， BCL11A:p.E579K、 Clorfl 72:p.Y30fs多 C701f57:p.E301乏，

CCDC13 多：p.E313K, CDH12:p.P706T多 CDH7:p.Q225瓦， CDKl 1B:p.E79del, CDKN2A:p.H83Y, 

CHCHD4:p.T79於1 en之H1A﹔ p.S250I, CLSTN2 ﹔p.P759L雪 CRB1 :p.L628fs勻

DENND5B:p.Gl023五， DN.位至5:p.Ql 797E, DSP:p.Rl60G, EDA:p.L58F, EFCAB6:p.El002玄，

ELF4:p.S415L, EP300:p.C1164九九 EPHA3 :p.T8021豆、 EP!-li丸6:p.D952H, El支BB2:p. i~1916I, 

ESRRA:p.D219N, FA:rvn 01A:p.I89del, FBX024:p.rl/I553V, FCAR:p.V233M, 

GPANKl :p.Y35 l 此， GPR20:pV30旺， GPRASPl:p.S706L, GPRIN3:p.R633fs守 GRID2:p.T649f、趴

GRM3:p.F682L, GUCY2F:p.S404L, HCRTR2:p.D!OOY, HISTl日3C:p.K37l咕，

HIST1H4C:p.R68P, HLX:p.S12T, HOXDlO ;p.Yl51 C可 HPS3:p.K812N, HRAS:p.Gl2A, 

HRAS:p.Gl2S多 IFT140:p.E664K, INPPLl :p.T493M 、 lTGA 10:p.R669Q, ITGB 1:p.D158N, 

KIAAl 429:p.D l 526N、 KIAA1429:p.Sl38F多 KPRP:p.E553函， KSR2:p. T多多SM,

LING02:p.P4 l OT, LPCATl :p.Vl87del, MAGEB3:p.V75A勻 MAP3K7:p.E524Q勻

MAP4K3 :p.P657品， MAP9:p.K485N, MARS2:p.R481Q，瓦1BOAT7:p.R424\V,

MUC16:p.R12774H, MUC5B:p.T4388﹞叫， Fν1YHll:p.E993K, MYOCD﹔p.T493孔·1,

MYOrvn :p.R63Q, NANOS3:p.Sl83L, NCOR1:p.Rl561Q, NCO﹔Rl:p.Q169E多 NCRl :p.D213N多

NFE2L2:p.E79K, ODZ1:p.R366M, OPN1M\V:p.A285T, OR2M2 ﹔p.A95fs勻 OR2M3 :p.M273I勻

。R2T33:p.R120S、 OR6Vl :p.1248缸， PABPC5 :p.P58L多 PACSINl :p.E359瓦，

PIK3CA:p.Ml043V, PIK3CA:p.Hl047L, PIWILl :p.V699M, PLINS:p.430 43 linsNG, 

PLXNA3:p.P58S, PRB1:p.R274fs, PRSS1:p.D107N, RACl:p.A159V, RGS7:p.L21 息，

RPAl:p.R31誼， RPL18:p.Rl 78函， SFI1:p.R821Q, SLC35D3:p.*417S多 SLC5A7:p.G336C、

SMARCA4:p.P913L, STAT3 ;p .D66l V勻 SYCP2:p.K474N, SYT6:p.R249H, TBX21 :p.E494K, 

THSD7 A:p.Rl 046C, THSD7 A:p.C728F, TrvIC3 :p.R934S, TMTC2:p.T409R, TP53 :p.E285K, 

TP53:p.C275F, TP53:p.R273C, TP53:p.G266E, TP53:p.G262V, TP53:p.R249S可 TP53:p.G245V,

TP53:p.C238F, TP53:p.:M237I, TP53:p.Y236C多 TP53:p.Y236D, TP53:p.Rl 96P’ 

TP53 ;p.PHHERC177de1, TP53 ;p.Vl73L, TP53:p.Vl73M, TP53:p.Y163C, TP53:p.Pl51T勻

TP53:p.Vl43M 、 TP53 :p.P58fs、 URI1 :p.S13息， ZNFl 77:p.K384N, ZNF750:p.S96fs多 and

ZZZ3:p.RSQ. 

28. The pharmaceutical composition according to claim 27、 wherein at 1 east 21. 61 ~o 

of subjects in the population have the at least one tumor可pecific mutation. 
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29. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering from KIRC ; and 

(b) 1;he at least one tumor可－speci日C mutation co位1prises any C(} 

mutations selected frc}m the grοup consisting of 1九T1屯 SH3P:p.Gl 75S步 九／罣宜~：p.L89誼，

VHL:p.Sll l N勻 1九TDR52 勻p.Vl227G、 KRTl :p.552 559YGSGGSSY>Y多 KRTAP1-l:p.S34C了，

PALM2-AKAP2:p. l 075 _1076insEA、 ZNF8!4:p.D404E, DOPEY2:p.Y2048S, 

KAT2B:p.\Vl 11fs, PABPC1:p.El56fs, PCDHGC5:p.G599V, PIK3CA:p.E545~立

RJ之AD:p.A278E, Sl1之PA:p.Dl31del 、 UQCRFS 1 :p.I83V, VHL:p.P45L, VHL:p.V74D, 

VHL:p.R82P, VHL:p.Ll 16fs勻 VHL:p.Ll58V, VHL:p.Ll69P, WDR73:p.DGTRSQ315de1’ 
ABCA3:p.E95D, ABCC5:p.L1090fs、 ACADS:p.R330H, ACAN:p.G952E：勻 ACSM2A:p.L402缸，

ADAL\!123 :p.K380rv生 ADH1A:p.Dl54V多 AFF3: p. SA620del多 AGAP6:p.D69fs、 AGAP7:p.E7lfs、

AHNAK:p.5 6insE, AIDA:p.K247l\吐， ALASl:p.G302R多 ANAPC16:p.R95fs勻 ANK2:p.N453S勻

A:N'KRD36:p.K378R, A.RHGEF5:p.E487G, ARSD:p.AGV234del, ARSD:p.A234G, 

ATP2Al:p.G704C, ATP7A﹔p.Q990fs守 AVIL:p.G299此， AXDNDl:p.EQ99ldel守 BAPl :p.N78S, 

BAJ>! :p.:MH多 BLM:p.H660Q, BJ\t1PER:p.RIAL444del多 BRKl :p.K70Q, BTRC:p.I416M, 

Cl6orf55:p.Dl 18A, Cl9or臼3:p.K102E勻 C20orfl32:p.E382D, C2ort71 :p.1225 1226insS‘ 

C6orfl32:p.173 182PPPLLLEPPP>P、

CCDC120:p.I8V、 CCR多：p Sl85I, 

CASP5:p.R23缸， CATSPER4:p.T425l咕，

CCZl :p.E214D, CD7:p.Pl 74fs、 CDANl:p.L646此，

CDH23:p.F1 l32Y多 CDKSRAP2:p.Hl592Q勻 CENPB:p.E410V多 CERCA~ν1:p.A85缸，

CHEK2:p.K373E多 CHITl :p.P284fs, CLCN2:p.645 645R>RR、 CUJLl :p.G463R、

CNTNAP4: p. Y 436S多 CUL9:p.Dl 726E, CWC25:p.K364E, CXorf51B:p.V43L 

DDX39B:p.F149fs多 DIRASl :p.G79C呵， DISP2:p.F1021S多 DNMBP:p.T78P，﹔DOCK8:p.Al 77fs, 

DPCRl :p.H383N, DPCR1 :p.L768del可 EGFR:p.L838M, ENPEP﹔p.F289C可 ESPNP ﹔p九九7122fs,

FAM105A:p.H126N多 FAJ'v1186A:p.IPPQAQELEIPL1556de!, FA.l\1194B:p.EEEEYL135del, 

FAM22F:p.S69ldel勻

FAM47C:p.P388S, 

FGFR3:p.P716H、

FAJVl22F:p.P690品， FAM4 7A:p.LRPEPPETGVSH23 5del勻

FAM78人：p.W192L, FBX034:p.Q294起， FGFR3:p.R57lfs勻

FMN2 :p .AIPPPPPLPGA956del、 FOXD4L4:p.C405缸， FUT6:p.Sl40fs,

GJA l :p.A3 l l 此， GOLGA5:p.L492I, GPM6人:p.A50V, GPRINl :p.231 239RKEDPGSLR＞民，

GR1心的1B:p.P356H, GREBl:p.S344Y、 GRNI6:p.A718函， GUSB:p.L501V多 GUSB:p.C500R、

HBB:p.F86C勻 HDAC6:pιG977D, HEXDC:p.T482P, HNF1B:p.N302K可 HNRPLL:p.M327V勻
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HRC ;p .P439fs勻 HSFX2:p.D92E‘ IL1RAP:p.F50C, IVL:p.EQQEGQLKHP167de1’ 

KANK4:p.S253P、 KCNJ! 8:p.E378瓦， KIA1九175 l :p.K97N, KRTl :p.SSYGSGG557del, 

KRT2:p.L299＼布， KRT4:p.F154品， KRTAPlO冒6:p.49 ___ 49P>PSCCAP、 KRTAP5-7:p.Cl20Y多

KRTAP9-2:p.CCQP140del, LARS:p P185fs勻 LCPl :p.P445fs, 

LOC33865l:p.PHRSHSPP\VS102del, LRCH2:p.D717G, LTA4H:p.Fl07L, LYST:p.Q710H, 

MAFA:勻p.207 208HH>H, MAGE;Cl :p.P239del, MAP2K5:p.Q445JζMAPKAPK2:p.T214息，

MARCKS:p.K152fs多 MED12L:p.P207l S、 MEGF6:p.A582鼠， MGST3:p.Gl43fs,

MLXIPL:p.S790民， MOCOS:p.S849P, MST1R:p.M464V，：此＇iTOR﹔p.Cl483F, MTOR:p.Ll460P可

MUC16:p.Pl 1260A, MUCl 7:p.R1227fs多 rvHJCl 7:p.H1228鼠， l'v1lJC2:p.1480_1481 insI, 

MUC6:p.P1569品，：MY03A﹔p.N525S守 NBPF3 ﹔p.D491V守 NCOR1P1 :p.L52P, 

NDUF1生4L2:p.G3缸， NEFH:p.651 651K>KAKSPEK, NES:p.V611L, NFAT5 ;p.Q906E, 

NOXOl:p.G3品，了、張2Cl:p.S270I, NSMCE2:p.Q31函，了、屯JDT21 :p.W13函， ODZ2:p.\V628fs、

ONECUTl :p.L424M, OR 1 OA3 :p.F73V、 OR4F4 ﹔p.El5G、 OR4N2 ﹔p.Ll50缸， OR51B5:p.A66fs勻

OR7Cl:p.Fl04此， PABPCl:p.Y408F多 PABPCl:p.K333此， PABPCl:p.Al81T, 

PABPC3:p.Pl91T, PALLD:p.A996T, PAL﹞＼！12回AKAP2:p.Gl 118品， PARD6A:p.G84fs,

PASK:p.T6泣， PCDH15:p.C1713F, PCNT:p.Gl36S, PGM5:p.G426fs多 PGPEP1L:p.Rl64鼠，

PIK3C2B:p.Fl473L多 PIK3CA:p.Nl044K可 PIK3RS:p.L371R, PITR孔il:p.P816T勻 PLIN4:p.T347I,

PODXL:p.28 30PSP>P, POLR1C:p.K332Q, POTED:p.I214V, PPM1E:p.R31 1九九九

PRKCE:p.Ql57fs, PROXl :p.V225D, PRRC2C:p.P 1883T, PRX:p.P雪49L, PSD3:p.T563P, 

PTCHl :p.P689H, RANBP3:p.L386九九f 勻 RASGEF 1C:p.Al88T, RGPD6:p.F946L多 RHEB:p.Y35N,

Ril\/IBP3 :p.A396de1, RIN3 :p.L449V, RLTh/I:p. S雪OlL, RNF17:p.S351C, RlJNX2:p.P466H多

SCAFl :p.P208息， SDKl :p.K508島、 SECISBP2:p.D608E, SERPINB3:p.S209C, 

SESTDl :p.B06:M, SFRP4:p.P325缸， SH﹔3KBP1 :p.P563fs多 SIPA1L3:p.G7771丸，

SLC13A2:p.L493品， SLC16A9:p.CVLLGG470de1, SLC25A5:p.A118T, SLC44A5:p.V70F, 

SLC4A8:p.N229K, SLC52Al :p.G370del’ SLC52A2:p.G399函、 SLC6AlOP:p.K88N,

SLC6Al4:p.A85也可 SLC9B l :p. V446fa, SON:p.VLESSAVT1359del可 SP8:p.Gl65del勻

SPAGl :p.353 _354insD, SPATA9 ;p.Cl89F, SPEG﹔p.A992fs、 SPTB:p.Tl 8641, SRA 1 :p. Vl 1 OL句

STAT6:p.P3 雪4起， STK11IP:p.Al55E, STXBP3:p.E279G, SVIL:p.M93T, S\'N-:El :p.R8468S, 

SYNJ2:p.K832T, SYNPO:p.G619品， TAOK2:p.Q899品， TAS2l主38:p.I3 l l T, 

TBC1D12:p.F608Y, TBClDl :p.H277R多 TBC1D3:p.A雪 56起， TBC1D3C:p.A495缸，

TBC1D3F:p.A556fs‘ TCF7:p.H 140P可 TDRD 1 O:p.W276C, 在一ffiAP3 :p.KSS lR勻
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nν1EM102:p.A110P, TMEM161B:p.Ll42P, TMEM230:p.Dl40G可 TJV[E心i47:p.G87S,

TRDN:p. *730Y, TTBKl :p.Tl 065S, l.JBE20:p.Rl l l 8函、 lJBR5:p.Tl306缸， lJPK3A:p.G272缸，

旺立pG39S，司ll立p S65L, VHL:p.N78D, VHL:p.R79P、 W立：p .\V88L, VHL:p.L89P、

VHL:p.Rl 07P, VHL:p. S 1111ζVHL:p.H115N, VHL ;p Dl2l Y, VHL:p.G123缸， VHL:p.Dl26fs,

w五p.Ll28H，司ll立p.Ll35F，司ll立pI151T、 VHL:p.Ll53P, VJ立：p.Ll58P, VHL:p.Ql64fs, 

VHL:p.L l 84P、 VHL:p.Ll88P，間；ASH6P:pJ 15_316insAPP,~VASH6P:p.T201M, 

WvVP2:p.G458A多 ZCCHC6:p.K937l判， ZFAND2B:p.Il49T, ZFR2:p.Y107N多 ZNF273 :p.N319K, 

ZNF462:p.S650T‘ ZNF516 ;p .A256D‘ ZNF519 ;p .H431Y‘ ZNF687:p.F858C, ZNF732:p.E227Q勻

ZNF880:p.Q4061支， ZP3:p.V362此， and ZRANB 1 :p. *735fs. 

30. The pharmaceutical composition according to claim 29, wherein at least 6% of 

St州的ts in the population have the at least one tumor叩ecific mutation. 

31. The pharmaceutical composition according to any of claims 1 to 7、 wherein:

(a) the population of subjects is suffering from LAML; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of NPMl :p.W288品， DNMT3A:p.R882H,

NPMl :p.L287品， IDH2:p.R140Q多 IDHl :p.Rl32C多 FLT3:p.D835Y, DNMT3A:p.R882C, 

FLT3:p.600 ___ 60linsFREYEYD, IDH1:p.R132H, NRAS ﹔p.Gl3D勻 U2AF1:p.S34F, KIT:p.D816V可

FLT3:p.D835E, IDH2:p.Rl72K, NRAS:p.G12D, WT1 :p.S381缸， ABTB1 :p.L249fs, 

DNwIT3A:p.R736H、 FLT3:p.D835H, KRAS:p.G12D, NPMl:p.L287fs, NRAS:p.Q61H, 

NRAS:p.Q61K, PHACTRl :p.V251缸， RBBP4:p.E330K, RUNX1 :p.Rl35G、 and U2AF1 :p.S34Y. 

32. The pharmaceutical composition according to claim 31, wherein at least 47.45% 

of subjects in the population have the at least one tumor-specific mutation. 

33. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering frorn LUAD; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of KR..AS:p.Gl2C, KRAS:p.Gl2V多

ECrFR:p.L858訣， U2AF1 :p.S341午， KRAS:p.Gl2A、 TP53 ﹔p.R158L勻 KRAS:p勻Gl2D,

PIK3CA:p.E545瓦 TP曰：pR273L, EGFR:p.ELREA746制， K孔AS:p.G13D, A2ML1 :p.S654fs, 
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BRAF:p.G469V, CTNNB 1 :p.S37F‘ EGFR:p.G719A可 KRAS:p.Gl3C可﹞＼！IYOF:p.G165fs,

EGFR:p.S768I多 FAM47C:p.G948＼丸，： KRA.S:p.Q61L, l'vIYH10:p.Ll091 品， NRAS:p.Q61L,

OR4C3 :p.Hl30函、 PI的：p .V22F, R，位＞50:p.D69Y, RITl:p.M90I, TP53:p.C275F, 

TP53:p.R249於1, TP53 :p.R249G勻 TP53 :p.R248P勻 TP53 :p.Rl 75日， TP53 :p.Yl 63C, 

TP53:p.Al59P, TP53:p.Vl57F, TP53:p.Gl54V、 ABCB l :p.R467L, ACBD3 :p.R224L, 

ACTA l :p.G275 {::, ACTN2 ;p .D893Y勻 ADAM30:p.Q741H, ADAMTS14:p.G238C了，

ADAMTS20:p.R1251 S多 ADAMTS20:p.R541 L, ADAl\1TS5 :p.L549l'v1、 ADA1\1TS9:p.G659＼九人

ADCY2:p.P1016T可 ADCY5:p.G623C, AFP:p.A182G, AHDCl:p.Pl55Q勻

AKAPl :p.LDR1'1EEG317del多 ALKBHI:p.K137E, ANK2:p.Q3076L, ANKRD44:p.G339C, 

AN03:p.A41S, AP1Gl:p.R723L, APBB2:p.T243ts可 APOB:p.L973：此1, APOBR:p.R840L, 

AQPlO:p.Q26 l L、 ARAP3:p.R1226L, ARFIP2:p.R86L, ARHGAP36:p.P16H, 

ARL13B:p.R358L, ASCC2:p.R36雪L ASPM:p.S240F多 ASXL3:p.Pl470Q、 ATRN:p.P 197Q、

AVIL:p.G64W, AXDND1 :p.WlOl R多 B3GAT1:p.R125 L勻 BARX2:p.R68P, BCL9L:p.G980C, 

BCOR:p.Nl459S, BEND2:p.P536Q多 BMSl:p.G455V、 BRA.F:p.V600E, BRAF:p.G466V, 

BRD9 ;p.G330W, BRFl:p.V469L, BR\VD3:p.Hl6(]]\J, BTRC ;p.G260W, Cl lorf68 ;p.Vl35L, 

Cl5orf2:;J.V753F, C15orf2:p.G906W 、 Cl 8orf8:p.M61I, ClGALTl :p.G299V, 

Clorfl73:p.Gl454S, Clorfl73:p.S688Y, Clorf87:p.R541L, C2orf53 ﹔pP272日勻

C3orf立O:p.R740L, C7:p.R687S多 C7orf58:p.Gl40W, C7orf58:p.R238L, CACNAlA:p.S772Y, 

CACNA1D:p.Rl073L, CACNA1E:p.R2089Q, CACNA2Dl:p.A352E, CACNG3:p.R232W, 

C1丸DPS:p.R959S勻 CALB2:p.R258C了， CAMK2B:p.Gl31V, CARD11 :p.Il065rv生，

CCDC 111:p.R4l7L、 CCDC14l:p.El204V, CCDC19:p.R279L多 CCDC19:p.R207L、

CCKAR:p.L271M, CD1B:p.W4U勻 CDH10:p.S577訣， CDH1 O:p.R472℃ CDI刊）：p.R128S勻

CDH18:p.A72l S, CDH20:p.P433H, CDH6:p.Q237K, CDK13:p.R880S, CDK4:p.R24L, 

CELF4:p.A309P, CFDPl :p.Pl29也可 CHNl :p.K264N, CHRNA4:p.S396R勻 CHRNA9:p.P361Q,

CLCNKA:p.Pl24Q, CLEC12B:p.W217L, CLK4:p.R68L, CNTFR:p.D252Y、 CNTN6:p.R807M,

CNTNAP2:p.F395L, COL19Al ﹔ p.P538Q守 COL5A2 ﹔p.G612＼九7, COL5A2:p.G516＼元F勻

COL9Al:p P211Q, CPE:p.P290Q, CPNE8:p.Ql27日， CPSF4:p.P219Q、 CRIPAK:p.Sl80fa,

CROT:p.Q580H, CRTC3:p.S363L, CSJ\/由2:p.P1855Q, CS1vID3:p.T2810N, CSMD3:p.P2727T, 

CSMD3 ;p .Q174日情 CUBN:p.G596C了， CtJLAB ;p .R91S, CUL7:p.L37l F勻 CXCL9:p.K l 22N, 

CXCR4:p.E345Q多 CXorf59:p.R198~性， CYPl lB l :p.R498G, CYP27Al :p.P l 12Q、

CYP2B6:p.A444E, DACH2 ;p.R539L, DCC:pιR446H, DDX56:p.R3291句 DEFAl:p.W90C可

439 



WO 2016/187508 PCT/US2016/033452 

DENND2A:p.R688Q, DENND2A:p.R499L, DMBT1 :p.Rl521L, DNAH5:p.R3822L, 

DNAH9:p.S29931丸， DNAI2:p.V231L, DPP6:p.L757F, DSG4:p.Rl28L, DST:p.A44!0S, 

DZIP3 :p.M322L, EBF3 :p.R23 l S, EFCAB4B:p.E265Q、 El丑IADH:p.Q704H、

ELA VL2:p.L2631午， EMR1 :p.R493H, ENAH:p.R514L, ENPP1 :p.G738E：勻 EPB41L3:p.A896S,

EPG5:p.R2289L, EPHAl :p.Gl 11 V, EPHB6:p.R337H, EPRS:p.Vl 151L, ERBB2:p.S310Y, 

ERBB2:p.774_775insAYV孔1I, ERBB2 ;p.776 _776G>VC、 ERN2:p.T295K, FAM120日，：p.P467H,

FAM127C:p.F52L, FA11/Il35B:p.W240C, FAM210B:p.Ll 12F, F1久M47A:p.R690L,

FAM47B:p.科Tl63C, FA此147B ﹔p .L567F, FAM5C:p.R457G, FAM70B:p.P277T可

FAM7lB:p.L583M, FA﹞、175A6:p.R304S, FANI75A6:p.P54L, FA:M75Dl :p.Rl265S, 

FARPl:p.R2991~ FATl:p.R4359L, FAT3 ;p .Rl266日勻 FAT3:p.Gl899V, FAT3:p.H3574N, 

FBX018 ;p.Ml44I, FBX03 l ﹔ p.G443fs、 FCGBP:p.A1022S, FCRL2:p.V505L, FERD3L:p.P92H, 

FGB:p.E339Q多 FGFR2:p.El 16瓦， FGFRLl :p.R243L, FGFRLl :p.V274L, FKBPL:p.R320L, 

FLG2:p.G1545V多 FLG2:p.L572F, FLG:p.P3254H, FLCr﹔ p.P2466Q、 FMN2:p.P992T,

FOLHl :p.A643S, FOXREDl :p.Rl36L, FRABl :p.C382F多 FRG2B:p.Dl42Y,

FR孔1PD 1 :p.El093Q可 FSHB:p.T43N‘ GABRA5:p.Q224K, GADU :p.L352I, 

GAL3ST3:p.A271S, GALNT14:p.D234E多 GAS8:p.R313S, GATA3:p.M443l, GCDH:p.R82C, 

GEM:p.R268L’, GFRAL;p Q308K ‘ GIT2:p.R123I一句 GJB4:p.R22S, GLB 1L2:pJ407M勻

GLOD4:p.Q223fs, GNAOI :p.P283Q, GPN~IB:p.Il 74M 、 GPR137B:p.G240C,

GPR158:p.P762T, GPR98:p.G4307\V多 GRB7:p.R239L, GR圭亞l:p.G608vV, GRIDl:p.R683L, 

GRJK1 :pJ之368Q、 GRMS:p.P895息， GTF2El ﹔p.R192L句 II;3F3C ;p.R131L d勻 IIA02:p.H12N, 

HCNl:p.P23 lQ, HECWl:p.Al83S, HGF:p.M686T, HIPl :p.R940L, HIST1HlE:p.R25P’ HLA-

DMA:p.A236鼠、 I{ OXA5 :;:) (:}llC, 1 { S3ST:; 

HSPA13:p.V85L, HSPBA.Pl:p.R282L, HTRS1九：p.W298C, IGHMBP2:p.R6的S、 IL2:p.Rl03M,

IL2RA:p.G61\九九 IL32 ;p .P215T, INGl:p.A220S, INMT:p.G56V勻 ITGA8:p.G616C, 

ITGAD:p.L528缸， ITGAX:p.R283H, ITIHl :p.G254v九f多 ITIH2:p.L842V, ITK:p.R29L, 

ITPR2:p.P358Q, JMJD1C:p.R1198S, KCNA1:p.G376C ‘ KCNH8:p.M455I, KCNJ3:p.L430F可

KCNK18:p.G23V, KCNK2:p.Rl66L, KEAPl:p.G603W, KEAP1 :p.R260L, KEAPl:p.Sl44F勻

KI直﹜RBS2:p.S203L, KIAA12日：p.Pl203Q, KIAA1549:p.Ll272F多 KIAAl 755:p.Ql08誼，

KIFl 5:p.E252Q多 KlF9:p.G480R, KIRREL:p.G604℃ KLF5:p.E419Q、 KRAS:p.Q61H,

KRTAP10-12:p.R64P, KRT，叩27-l:p.Ml24I, KRTAP4，多：p.C91F, KRTAP手l:p.Sl93Y多

L1CAM:p.R632S, L3MBTL4:p.\V162L, LAM[Al :p.Dl030Y勻 LAMB 1 :p.T1610fs‘ 
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LAMB4:p.G1239九九九 LAMB4 ﹔p.G588稿人 LEFl :p.I53V守 LEKR1 :p.Q450K, LIM2 ;p.Sl50T, 

UJ可：pP236Q, LPHN3 :p.E740D, LPPR4:p.R527S多 LRFN5:p.N132K、 LRJ>!B:p.G3563C,

LRP2:p.M4039I、 LRRC4C:p.Q10L, LRRIQl:p.\V792L, LRRTM4:p.S243Y, MAGEA10:p.R7H、

MAGEC2:p明f l09C, MAGI1 :p.G1156V多 MAGI2:p.Pl044T, MAK:p.P373Q勻

MAP2Kl :p.K57N, MARCHI l :p.Rl93L, :NIEPE:p.Gl4此， l\/IKI67:p.Rl08 l S, 

MKRN3 ﹔p.P448日勻 MLL3 :p.N393K、 MLL3:p.Q356K, MMRN1 :p.A1013S, MOGAT2:p.Q66缸，

MXRA5:p.D324Y,;MYH4:p.T790M,;MYH8:p.Rl 117C呵，﹔MYH8:p.H1006N多 l'v1Y05B:p.R708L,

MY07B:p.P2040H, MY09B:p.R941’, MYT1L:p.P351Q, NAA1l:p.Tl84K, NAB1:p.L72F可

NAVl :p.R938L, NBPF15:p.G665E, NCA1\12:p.G698C, NCAPD2:p.R220L, NDST3:p.V427I, 

NEK2:p.R239S, NFIA:p.L294F‘ NLRP3:p.R157C‘ NOTCH2:p.R2105L, NR4A2:p.R314L, 

NRG1:p.丸，＇481L多 NRXNl:p.R813S多 NRXNl :p.A660S勻 NRXN3 ﹔p.P23 日勻 NRXN3 ;p.Rl03C, 

NTM:p.G333C, NUAKl:p.Gl73C, NYAP2:p.P437L, ODZ3:p.P218Q, OIT3:p.R雪。8S’

。OEP ﹔p.R101C, OPNlL九九i:p.P283H, ORIOH4:p.扎的 99!, OR10Jl:p.Ll57Q、 OR l OXl :p.L298l, 

OR10Zl:p.L205F, OR14A16:p.G160C, OR2A25:p.M80I, OR2AG2:p.G249\V, 

OR2AK2:p.\V37℃ OR2日2:p.L205F勻 OR2J2:p.G234＼九入 OR2Ll3:p.M106I, OR2Ll3:p.T242A, 

OR2L3:p.MII, OR2L3:p.L67I, OR2L8:p.R121C多 OR2L8:p.Rl71S, OR2]\t12:p.Fl 77L’ 

。R2﹞＼！I2:p.F323L, OR2M5:p.V2051’, OR2Tl2:p.M2581~ OR2T27:p.D 11 Y可 OR2T33:p.Pl65Q勻

。R2T34:p.C246F, OR2T6:p.V2日L OR4Cl2:p.D309Y, OR4Cl2:p.M279l, OR4Cl6:p.Ll62M’ 

。R4M2:p.Al 19S, OR4M2:p.Al61S, OR雪 l Vl :p.P298T多 OR5AS1:p.M3妞， OR5B12:p.S289C,

ORSI至 l7:p.M266I勻 OR5Dl4:p.H246N, OR5Dl6:p.P264T、 OR5D18:p.Rl23H、 OR5F1 :p.C}44\T’ 
。R5J2:p.A36S、 OR5Ll :p.T275N, OR6C65:p.Il 54品， OR6C75:p.G94＼九人 OR6K2:p.P79Q步

。民8D2 ﹔p.R306M，。R91心﹔p.R289W, OR9G9:p.Rl69L，的RX7:p.P142Q，的RY10:p.TlOK,

P2RY10:p.V196L, PABPC5:p.R99S, PA.PPA2:p.P91 Tl、弓 PA.PPA2:p.Pl 706日， PBLD:p.P55Q,

PCDHlO ;p .R587S, PCDH10:p.V986L, PCDH11X:p.Rl01 位， PCDHAC2:p.A742\

PC可DHB5:p.P649S弓 PCD﹔HGC5:p.Kl2N、 PCDHGC5:p.P684H, PCLO:p.P3946T, 

PCMTDl:p.R271M ‘ PDPR:p.G793＼九九 PDYN:p.Gl91W, PDZD2:p.R565S, PDZD8:p.S980G可

PFKM:p.Rl 18S, PIGM;p.R225L, P!K3CA:p.E542K, PIK3CG:p.Vl65I, PIU主人： p.S29lfa,

PLCE1:p.G564C, PLCLl:p.M564I, PLEKHA6:p.Rl10L, PNKP:p.Gl 74＼九人 POGZ:p.G75＼九九

POLE:p.l主573L多 POM121Ll2:p.P231T, POM121Ll2 ;p.P242H, POTEE:p.V288M, 

POTEM:p.S78R, POU3F3:p.D321Y, PPT2:p.R265L, PRD~海116:p.Pl 036L, PRELP:p.D20 l Y、

PRPF40B:p.Rl60S, PRPF6:p.R763L, PTEN:p.R2341~ PTPN11:p.G503V, PTPN13:p.E2067K勻
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PTPRJ:p.G334＼九7勻 PTPRT:p.R928L守 PTPRU﹔p.P559S守 PXDNL:p.P 1456T可 QSOX1 :p.R401L, 

QSOX2:p.R683L, RAB13:p.Rl67L, RAB8A:p.G20\V多 RAPGEFLl :p.R356L, 

RBM19:p.G390\V, RCLl :p.Pl 12Q、 REG1B:p.W57L, REG3A:p.Sl50L, REG4:p.Gl lOV、

RIMS2 ;p .R55L, RIT2:p.R85L, RLN2 ;p S138C, RNF20:p.P529Q多 RORB:p.G94＼九i'

RPL10L:p.K187T、 RPRD2:p.R97S多 RTNl:p.Sl03\V, RlJNX2:p.R337M、 RYR2:p.K2413N,

R YR2:p.M4334l, RYR3 :p.P1670T, S 1 OOPBP:p.R5 L勻 S 1PR1:p.L104F, SAGE1:p.H298Q, 

SALLl:p.E965K, SALLI :p.R898＼丸，： SALL4:p.R187L, SBSPON:p.G133 ＼九九 SCAF8:p.G740C, 

SCG2:p.P252Q勻 SCML4:p.L261F, SCN2A:p.T 155K勻 SEC24D:p.A50fs, SEC61A2:p.Gl26V‘ 

SERPINA12:p.D253Y, SERPINA9:p.l'v1414I, SEJ之PINC! :p.R45L, SGIPl :p.R502L, 

SH3GL3:p.R1741’, SH3PXD2A:p.S7591’, Sl:p.Vl217F, SKORl :p.Y883C, SLC1A2:p.F348此，

SLC24A5:pJ之35S勻 SLC25A48:p.R1 OIS, SLC35E2:p.R201L多 SLC39A12:p.C628S, 

SLC39A6:p.R53L, SLCι：！ A5:p.I533V, SLC5Al :p.G53＼頁正， SLC5A7:p.G442V, 

SLC6All ﹔p九九7299L, SLC6A2:p.S354C, SLC8A 1 :p.G433C、 SLIT1:p.R14601勻

SLITRK5:p.R68L, SLITRKS:p.Rι：！ 68~哇， SLITRK6:p.N741K, SORL1:p.R205L, SOSl:p.N233Y, 

SOX9:p.E75K勻 SPAG16:p.V4391’， SPIN4 ﹔p .Yl 71 C, SPRR2D:p.P30fs, SPTAl :p.G2367C, 

SPTA.1 :p.D2243 Y多 SSX3:p.P127T, ST18:p.H778Q, STAC3:p.Gl 17＼九九 STOML3 :p.D86Y, 

STX2:p.Rl 071、 SUMF2:p.G110E, SUN3:p.P339Q, SV2C:p.P60Q, SYNDIGl:p.Dl35Y可

SYNEl :p.K8632E多 TARS2:p.E199K, TAS2R16:p.Ql 77H、 TCOFl :p.K2641支， TCTE! :p.S127l, 

TD02:p.Ql97H多 THSD7A:p.G810\V, THSD7A:p.R801L, TIFAB:p.D43五， TIGD4:p.S312F,

TLL1 :p.P53Q, TMPRSS11E:p.G259C、 TMTC1 :p.A864D, TMTCl ﹔p.G212V、 TMX3 ﹔p.Rl51C,

TNNI1:p.R67L, TNR:p.L692I, TOP2A:p.R736L, TP53:p.R337L, TP53:p.E285K、

TP53 ;p.R283P, TP53 ;p.D281N, TP53:p.C277F, TP53:p.V274F, TP53:p.1之273H, TP53 :p.l255F勻

TP53:p.R249S, TP53:p.M237I, TP53:p.S215I, TP53:p.C176F、 TP53:p.Rl !OL多 TP53:p.G105C,

TP53:p.P72fs, TPO ;p .E558K, TRAF6:p.R502S, TRI民142:p.Ql27K ‘ TRIM48:p.A93D,

TRIM4:p.R398L, TRIM51 :p.W131C多 TRIM9:p.R337S, TRIJ'v1Ll :p.H399Q、 TRPJ'vB:p.G298v九／多

TSCl:p.G378C勻 TSG10l:p.R276S勻 TSHZl:p.K501N可 TSHZ3:p.G677V可 TTF2:p.R761 S勻

TUBA3C:p.Ql 76fa勻 UBAC1 :p.K330N, UBE2J2 ﹔ p.G193 ＼布， UBR1 :p.G1647九九九

UGT2B7:p.M214I, \ J\iIPl :p.E369Q，九／于S l3B:p.G2575vV, VSTM2A:p.G75V, 

VWA3B:p.R557L, WBPl 1 :p.P227缸， WDR52:p.G612C, WDR59:p.R837S, WD！支持：p.P287Q多

嗎TDR88:p.G 100＼布， ZCCHC5:p.G335＼九九 ZFHX4:p.L811F, ZFHX4:p.Tl663N, 

ZFHX4 ;p .H2511Q, ZFP14:p.Ql7l一句 ZICl:p.Al 12E, ZNF154:p.T408N, ZNF223:p.G23＼元F勻
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ZNF295:p.S732C勻 ZNF322:pιKl06N, ZNF385D ;p.T226S, ZNF454 ;p.Sl90I, ZNF492:p.P392H, 

ZNF521 :p.G640C呵， ZNF52l :p.P270H多 ZNF536:p.G186C多 ZNF536:p.G663v九／多 ZNF644:p.G21 ＼九九

ZNF716:p.H263L, ZN'F71 :p.V411L, ZN'F782:p.G484＼九九 ZNF83l:p.Q617玄， ZNF98:p.C492F, 

and ZS＼克rIM2:p.S2 l4Y. 

34. The pharmaceutical composition according to claim 33, wherein at least 33.42% 

of subjects in the population have the at least one tumor-speci益c mutation. 

35. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is sufferinεfrom LUSC; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of PIK3CA:p.E545K, TP53:p.Rl58L, KRTAP多回

去p.GCG47del勻 NFE2L2:p.E79Q, CDKN2A:p.Dl 08Y, DHX9:p. V40G, 

MAFA:p.207 ___ 2081宜主＞H, NFE2L2:p.R34Q, PBX2:p.Y262F, PIK3CA:p.E542瓦 TP曰：p.R273L,

TP53:p.C242F, TP53 ;p.R l 75G, TP53 ;p.Y163C, TP53:p.Vl57F, AICDA:p.R13 lG勻

ALPK2:p.D53N, ANKFNl :p.l'v128瓜多 ARJ>ClA:p.F212L, ASXL2:p.S108!L, Clorf74:p.D254N, 

C3orf30:p.D227五， CCDC121 ;p .\V397I一句 CHN2:p.I43M, CLEC4C:p.Rl79L, CLN3:p.G206S, 

CNTN5:p.Tl 78N多 COL12A l :p.G2753C多 CPS 1 :p.T855K, CSMD3 :p.Tl 0941乏，

CSMD3:p.Q691 玄， DDXll :p.R167T可 EGFR:p.L861Q, EME1 :p.D570H, EP300:p.Dl399N勻

ESYT3:p.S574F, FAM135B:p.L648此1, i工人﹔此1135B ﹔ p.Q285H, FAM47 A:p.G372九九「勻

FBXW7:p.R雪。5G多 FGFR3:p.S249C, GALNT13:p.G358C多 GN正3L:p.K20N, GPC5:p.R347L, 

HCN1 :p.A714S, HCNl :p.R659L, HCNl :p.G499V, HCN1 :p.P326T, HERC2P3:p.A803V’ 
HE豆豆DC:p.T482P, HIST1H3B:p.E74瓦， HIST2H2BE:p.G54D, IFNA10:p.V79A, IL7R:p.S54L, 

INADL ;p .Pl340A ‘ ISX:p.C2F可 ITGAX:p.R685H‘ ITPRl:p.El883Q, KCNN3:p.80 81insQQ勻

KEAPl :p.G480W多﹔KEAPl :p.R470C多 KEAPl :p.Vl 55F, KIAAl 751 :p.L63F, 

KIAA2022:p.C345F可 KIR3DL2 ﹔pK229E, KLF5:p.E419Q, LAMA4:p：此112931,

LMLN:p.Gl99C, LRJ>2:p.A516V多 LR.I之C66:p.F458L, LSG 1 :p.R517L, LUrvI:p.R31 OL, 

MB21D2:p.Q311E, MCHR l:p.S306F多 MKRN3:p.G270V多 MUC16:p.Nl I 多94K,

NFE2L2:p.G81S, NFE2L2:p.G31A, NFE2L2 ;p.L30F, NFI~﹔2L2:p.D29H, OR2B 11 ﹔p.GlOV勻

。R2T2:p.Fl3V, OR4K2:p.C254F, OR多 1F2:p.R67P, OR51Sl:p.R159Q, OR5Dl8:p.T271玄，

OR8H2:p.Ll66F, OR8J3:p.S160L, OR8K3:p.K235N’ PCDHBl:p.N568K, PHIP:p.Il6811叫，
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PIK3CA;p.E726K, PIK3CA:p.Hl047R, PLCE1 :p.G439C, PRSS57:p.E39Q, PYHIN1 :p.G148A, 

RANBP6:p.I984L, RBMXLl :p.G305C, REG!B:p.M67I, RGS6:p.九九1366L, RNF5:p.Tl36L 

RPl:p.S1771L, RRP的：p.L214F多 RYR2:p.E71 l玄， SA1＼，宜﹜3:p.Q206H、 SLITRK3:p.R214L,

SON:p.S908L, SP4:p.El ldel, STKl l:p.G279fs, TARBP1 :p.L782V, TBCD:p.R476C, 

TJ\;1PRSS11F:p.R274Q, TP53:p.R337L, TP53:p.E271K, TP兒：p.R267P, TP53:p.G245V, 

TP53 勻： p.Y234C, TP53:p.Y220C, TP53:p.H214R多 TP53 :p.H l 93L, TP53 :p.Hl 79L, 

TPTE:p.l'V154 日多 TRHvI7 :p .L3 3 2I, TTN :p. T3 2425l'v1、 Z:FP36L2:p.D240N、 ZNF208:p.H883Q, 

ZNF48:p.R235H, ZNF626:p.K473R, ZNF676:p.P43T, ZZZ3:p.R162Q. 

36. The pharmaceutical composition according to claim 35, wherein at least 7.87% of 

subjects in the population have the at least one tumor-specific mutation. 

37. The pharmaceutical composition according to any of claims l to 7, wherein: 

(a) the population of subjects is suffering from OV; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of TP53:p.R273H, TP53:p.Y220C多 TP53 :p.R248Q, 

TP53:p.Rl75H, TP53:p.R273C, TP53:p.I195T, TP53:p.R248＼九7勻 TP53 :p.R282v九r,

TP53:p.Cl 76Y, TP53:p.V157F, TP53:p.S241F多 TP53 :p.Hl 791丸， TP53:p.G245S, TP53:p.Hl93R, 

ADCY2:p.V888I, B2M:p.MlV, BAPl:p.R227C守 CYP4Al i ﹔p.Vl85F守 DNAI－的﹔p.R3197Q勻

GART:p. i五8()7fs多 GRJN2B:p.R519Q, HRNR:p.M1 fs, KLHL29:p.L716兒， KRAS:p.G-12V勻

MGA:p.R2435Q, MY03A:p.N525S, N"PAS2:p.Q201R、？＼弓L~S:p.Q61R、 PDAP1:p.K5虹、s,

PGAPl :p.F565C勻 TP53 :p.S3 l 5fs, 

TP多3:p.G266V, TP53:p.G266R, 

TP53 :p.C275Y勻

TP53 :p.D259Y、

TP53:p.G245V, TP53:p.G244C, TP53:p.C238fs‘ 

TP53:p.V216l\哇， TP53:p.S215R多 TP53 :p. Y205C、

TP53:p.Yl63C, TP53:p.Al59V, TP53:p.K132N‘ 

WNT! l:p.C344Y, and ZNF295:p.E885A. 

TP53:p.R273L 

TP53 :p.P250L, 

TP53 :p.Y236C守

TP53 :p.Ll 94R, 

TRPC7:pιD210九九

TP53:p.V272rv生，

TP53:p.G245D、

TP53 :p.Y234C守

TP53:p.Pl91del, 

UXSl:p.VlOOL, 

38. The pharmaceutical composition according to claim 37, wherein at least 22.78% 

of subjects in the population have the at least one tumor-specific mutation. 

39. The pharmaceutical composition according to any of claims l to 7, wherein: 
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(a) the population of subjects is suffering frorn READ; and 

(b) the at least one tumor-speci日c mutation comprises any combination of 

mutations selected from the group consisting of KRAS:p.Gl ;2V, TP53 :p.R273H多

KRAS:p.A146T, KRAS:p.G~12﹝〉勻 TP53 :p.Rl 75日勻 AKAP9:p.L3482I, APBA1 :p.E624K, 

BAG5:p.D439N, Cl 7orf97:p.E230D、 CDH23 :p.F l 77L, CERS3 :p.E95D, DNAH5 :p.R982誼，

ERBB2:p.V842I, GABRB3:p.D500N, KRAS:p.Gl3D, KRAS:p.G12C, KRAS:p.G12S, 

LRP6:p.R675。’ MACFl :p.F722L,;MBOAT2:p.R43Q, l'v1Y01D:p.E246K, NLRC4:p.E409K, 

NRAP:p.E327K, NRAS:p.Q61 玄， PCDH15:p.R15521, PIK3CA:p.N345K, PIK3CA:p.E545K, 

POLE:p.S459F, PPP2R2B:p.P326L多 S﹞\t1AD4:p.R361H, TP53:p.R248丸N, ZFP2:p.R150l, and 

ZNF563 :p.K26N. 

40. The pharmaceutical composition according to claim 39、 wherein at least 20. 51 ~o 

of subjects in the population have the at least one tumor可pecific mutation. 

41. The pharmaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from SKCM; and 

(b) the at least one tumor-specific nmtation com pr臼es any corn bi nation of 

mutations selected from the group consisting of BRA.F:p.V600E, NRA.S:p.Q61R多

NRAS:p.Q61K, HSDl 7B7P2:p.Nl 75S, BRAF:p.V600K, DISPl :p.G7321-勻 IDH1 :p.Rl32C可

NRAS:p.Q61L, MUC16:p.P5119S, RAC1:p.P29S, W ASH3P:p.Gl 75S勻 AGAP9:p.l～1248V勻

Cl5orf23:p.S24F, DNAH多p.D3236N多 SPTLC3 :p.R97K, TMC多：p .R276C, CFB:p.R314瓦1,

FRG1B:p.A50P, fNMT:p.S212F, LOC649330 ;p.G93E, MAP2Kl :p.P124S, RGS7:p.R44（了，

STK19:p.D89N, ADAM30:p.G97L, ARL16:p.G6R、 AruvrC4: p .E22玄， BRAF:p.K601E,

CAPN13:p.P40多 S, CD1C:p.R89C, CLCC1 :p.P406Q, CNU..T5:p.S379F, DNAI－的﹔p.R742Q可

EEFIB2:p.S43G, FRG!B:p.I59V, GABRG1:p.E205K多 IARS2:p.R832C, IL32:p.D218缸，

ISX;p.R86C, KLHDC7A:p.E635K, NAPlIA ﹔p.P285Q守 NBPFlO ﹔p.Q908E, OR2A5:p.S71L, 

OR4E2:p.R226Q多 OR.4Ml:p.G41E, OR4;M2:p.S268F, OR4N2:p.G41E, OR51B2:p.S163L, 

PCDHGC5:p.R293C, PCLO:p.R4133C、 PHGDH:p.Gl73L, POTEG:p D多 lN, PPP6C:p.R301C、

PRAMEFl l :p.C84S, PSG9:p.E404K, PTPRB:p.Dl 560N, RNFl 52:p.P95S, SPAG16 ;p.P488S, 

SPATA8:p.El8K, TAFlA:p.Rl 72M多 TCEB3C:p.E308K, THSD7B:p.El26K、 TTN:p.El2129K,

XIRP2:p.D2439N, and ZNF83 l :p.Rl393Q. 
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42. The phannaceutical composition according to clairn 41 可 wherein at least 90.91%) 

of subjects in the population have the at least one tumor可pecific mutation. 

43. The pharmaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from UCEC ：、 and

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of RPL22:p.Kl 5缸， PTEN:p.R130G多

PTEN:p.Rl30Q勻 KRAS:p.Gl2D, KRAS ;p Gl2V勻 PIK3CA:p.Hl047R, PJK3CA:p.R88Q可

PIK3CA:p.E545K, PTEN:p.V3 l 7fs多 :FGFR2:p.S252W, PIK3CA:p.E542K多 CTNNB1:p.S37F,

POLE:p.P286R, PPP2RlA:p.Pl 79民， CTNNBl:p.S37C, KRAS:p.Gl3D, CTNNB1 :p.D32N, 

CTNNB 1 :p.S33F、 CTNNB 1 :p.G34R, KIAA2026:p.R574C二 LIMCH1 :p.R806fs, 

PIK3CA:p.H1047L, ALPK2:p.K523函， CTNNB 1 :p.S33C, FBX\V7:p.R505C, HPD:p.R284fs、

KRAS:p.G12A, PIK3CA:p.R93Q, POLE:p.V411L, TP53:p.R248W多 ABCAl 1P:p.R385I, 

ABil :p.K445N、 ACSM2B:p.Kl95N, APOB:p.:F3102L, ASCC3:p.Rl36Q, Cl2orf4:p.R335Q, 

CCDC132:p.R838C勻 CHD4 ﹔p.R975日可 CSDEl :p.R220C, CTNNB l :p.D32Y, CTNNB 1 :p.S33Y, 

CTNNBl:p.T41I, EXOCI:p.R588C、 FBX九九＇7:p.R465H, :FGFR2:p.N549K, FUBPl :p.R430C, 

GEN ]:p.S509L, IK ﹔p.E夕。此， KIF20B:p.E54玄， MAX:p.H28R, MBOAT2:p.R43Q勻

METTU4:p.R298P,;MFGE8:p.Dl 70N, MS4A8B:p.S3L, NSMCEl :p.D244N多 OXRl :p.El22K, 

PCDH19:p.E530K, PIK3CA:p.Rl08巨， PIK3CA:p.N34 多K、 PIK3CA:p.C420R,

PIK3CA:p.Q546P勻 PIK3CA:p.Q546l支， PTEN:p.Rl30L, RBL2:p.E127K, RXFP1 :p.S223Y, 

SF3Bl:p.R957Q, SLC20Al:p.P328fs, SOX17:p.S403I、 TNS l:p.Q659del, TP53 :p.R273H、

TP53:p.R273C, TP53:p.R248Q, TTN:p.D16823N勻 TXNL1 :p.R234（了， ZFHX3 ﹔p.Rl893fs勻

ZN:Fl 80:p.R625I, ZNF257:p.R392I, ZNF354B:p.D609N, ZNF43 :p.R280C多 ZNF'709:p.R468I,

ZNF765:p.S254L, ABCA5:p.Rl476Q勻 ACVR1 :p.R206H, ADADl :p.Sl 1 I ’, ADAM9:p.R256Q, 

ADD3:p.E570K, ADGB:p.Sl l24L, AGXT2:p.R502C呵， AJ\1BN:p.S225Y、 ANKDD1A:p.R24H,

ARHGEF33 :p.R46l勻 ATPlOB:p.Ll304I, ATP2Cl :p.E724K, ATP9A:p.R290Q守 ATR﹔p.Rl814fs可

AVL9:p.F34L, BMPE！之p.R241Q多 BTN3人2﹔pE153K, Cl4orfl 18:p.R279I勻

Cl 4orfl 66B:p.F230L, C3orf23 :p.R2 l 7C、 C3orf62:p.Rl85Q, CACNA1C:p.S710L, 

CAGEl:p.E539K, CARDlO:p.KE272del, CCDC144A:p.Sl264L多 CCDC l 68:p.D5020Y, 

CCDC36:p.R209I, CD55:p.E156瓦， CEP44:p.S253L、 CIITA:p.E728K, CREBBP:p.P2094L, 

CTNNBl:p.S37 A, CTTNBP2:p.S420L, DCT:p.R532Q, DIAPH2:p.El21K, DLG2:p.S6241~ 
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DNAHl O:p.Rl 888Q, DNAH14 ;p.Rl367C, DN AH7 :p.R296 l Q守 DNAH8:pιR1347H, 

DNAJC!3:p.E1248K, DNMTl:p.E51 瓦， DST:p.Sl767Y, DYNC2Hl:p.E883D, E﹔MRI:p.R631Q多

EPHX4:p.R282Q、 ERCC6L2:p.L445I, FlO:p.El l 7K、 FA1Vll55B:p.El58K, F A1VI83B:p.R206Q、

FARP1 :p.S383L, FAT3:p.A4159T, FBXW7:p.R689W, FBXW7:p.R465C, FBXW7:p.G423V, 

FNl :p.R290C, FZD6:p Rιl 16Q、 GA.BRA3:p.R73H多 GABRA..4:p.R460Q, GALNTL2:p.E395玄，

GFAP:p.A233T, GGA2:p.A63V, GIGYF2:p.R227日， GNP尸I'AB:p.Rl189Q, GPRl 12:p.S1283Y, 

GPR98:p.1至4142\1九f多 GRIA3:p.S646Y, GR:N品：p.E363D多 Hl'vlCNl :p.Sl33Y, HSPA4L:p.R483C, 

HTR2A:p.S219L，仔HS7:p.R940C，那JTS7 ﹔p .Rl06I, ITM2C:p.El67K ‘ JAKMIP2:p.R283I, 

KCND3:p.S438L, KCNS2:p.D211N, KDM1B:p.F361L, KIAA0556:p.L330I, 

KIAAl 147:p.Al49V, KIF23 ;p .Rl50Q, KIF27:p.K925N, KIF9:p.R594Q可 KLHL13 ﹔p.E213玄，

KLHL28 ﹔p.E33K、 LIN9 ﹔p.Rl83W, LRBA:p.E2103K, LRP2:pJ之24321, MAGI2:p.L450M, 

MC5R:p.Al09T, MEGF 10:p.Sl053L, MKI67:p.Tl664fs、］＼恆LNl :p.F485L, M闊的1 :p.F917L, 

MSH4:p.E730K, MTOR:p.S2215Y勻 MUC7:p.S336L, l'VIYBPC2:p.1之646H, N4BP2L2:p，民506C勻

NAPSA:p.Rl21Q, NCOA7:p.E369D, NCRl :p.R258v九九 NEKll :p.R374Q, NHEJl :p.R109Q, 

NNMT:p.E233K可 NOTCH4:p. 15 16LL>L, NPY1R:p.A37 l T‘ NRAS:p.Q61R’。GDHL:p.R57C,

OMAI:p.R445Q多 OPRMl :p.R462C, OR4Cl2:p.F248L, OR5AK2:p.K89N、 OSBPL6:p.R577Q,

PCDHAC2:p.Kl38N, PCDHB12 ;p .R289C, PCDHGC5:p.A70T可 PIK3CA:p.R38日勻

PIK3CA:p.E39K多 PIK3CA:p.El 10del, PIK3CA:p.Kl 11巳 PIK3CA:p.Q546K,

PIK3仁生：pMl043V多 PIK3CA:p.Ml04咒， PL1且也G3:p.R201Q, PLXNAl:p.El295玄，

PONl :p.R306Q, POTEE:p.R303 I 勻 POTEF:p.K674N, PPP2R1A:p.S256F、 PPP2R3B ﹔p.F310L雪

PRA..L\fl :p.A268T、 PREXl :p.El246K, PRKCQ:p.A324V, PTEN:p.Rl ﹔30P多 Pv故L4:p.A358T,

RAI2:p.S385Y, RBM39:p.T353I, RELN:p.F2722L雪 RFPL1 :p.Rl48Q、 ROB02:p.D1018N,

ROSI :p.R245l, RPS6KA6:p.S394Y, RSBNl :p.E572K、 RYRl :p.A2576T, SACS:p.R2906Q, 

SCAPER:p.R366Q, SELP:p.R429稿人 SENP7:p.S673Y, SEPHS1 :p.El3K, SFRP4:p.R232Q, 

SGKl :p.K367del, SIXl :p.E191K、 SLC!OA7:p.S261L, SLC12A2:p.R828。’

SLC16A 14:p.R495Q可 SLC7A2 ﹔p.R322＼九r, SMCR8:p.El 75K ‘ SOS l :p.N233Y, SPOP:p.ESOK勻

STRN3:p.K218N, STXBP6:p.D92N, St凡，T1E1 :p.R77Q、 SUN3:p.L1241, SUSD1 :p.R343C, 

S\7N1\-1:p.R516Q, TAFl :p.R843＼九九 TDRD3 :p.R322Q, T且也＞A:p.Sl941L, TLN2:p.S208L, 

TMEM161B:p.R315Q, TMPI之SS3:p.R16Q, TP53:p.Y220C TPTE:p.S423L雪

TRANK.I :p.E846瓦， TRPC5:p.S490L, TRPM3:p.R429W, TSSK1B:p.E301K, TTLL7:p.R7雪 lH,

TT]\1:p.S203 l 7L, TTN:p.E6404K ‘ TTN:p.R4434Q, TTN:p.R2506Q, UGT8:p.El02K ‘ 
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USFl :p.R52Q, USP16:p.R455Q守 USP25:p.R873日勻 USP33 ;p.R36Q, VPRBP:p.R802Q, 

VPS13B:p.R692Q多 九九＇DR65:p.:Fl lOC、 YTHDC2:p.El 85K, ZFYVEl :p.R266Q, 

ZKSCANιl:p.R541此， ZN'Fll 7:p.R的7I, ZNF180:p.R569I, ZNF195:p.R59Q, ZNF254:p.Kl 79N、

ZNF263:p.R51 OI勻 ZNF333:p.R554Q, ZNF354B:p.R402I, ZNF442:p.R309Q, ZNF454:p.R376l, 

ZN:F485:p.R374I, ZNF488:p.R206Q, ZNF559:p.E284K, ZNF594:p.R287I, ZNF61 l :p.R390I, 

ZNF645:p.R154C了， ZN！司649 ﹔ p.R338Q多 ZNF649:p.Rl 981, ZNF674:p.1之4051, ZNF675 ﹔p.R22肘，

ZNF678:p.R564I, ZNF732:p.R354I, ZNF780A:p.R466Q多 ZNF823:p.R547I, ZNF836:p.R854I, 

ZNF836:p.R630I勻 ZNF84l:p.R757I, and ZNF98 ;p .R370L 

44. The pharmaceutical composition according to claim 43, wherein at least 67.74% 

of su峙的ts in the population have the at least one tumor叫）的ific mutation. 

45. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering 仕om ACC; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of ZFP~!f! :p.EPL444del 、 GARS:p.P42人，

ZNF517:p.V349A, LRIGl:p.L24V, CCDC102A﹔p.R96＼九九 OPRDl:p.C27F, SOWAHA:p.R124P, 

LACTB:p.MSL, TOR3A:p.Fl 3L, Z:FPMl :p.E444品， ZNF787:p.D367del, LRIGl :p.L26V, 

IRX3 :p.L422P, TRIOBP:p.Hl 300R, Tl耳主AlC:p.Ll46F守 ZFP於1 l:p.P445fs勻

ZFPMl:p.446 447LA>P, TPO:p.S398T, USP42:p.R779P、 ERCC2:p.D312N勻

GLTPD2:p.D209E, OTOPl :p.LLW104del、 RINL:p.P402L, AfvfDHDl :p.S3G, 

ASPDH:p.Q266I乏， KCNK17:p.S2lG勻 TMEM247:p.Ql28E, MUC5B:p.D682G’ 

。BSCN:p.R4516＼九九 F ALVf 184B:p.R784\V, SEMA多Bp九7840D、 ZNF598:p.E25G、

ADAD2:p.G44E守 C1orfl06 ;p.R538C, ZARI :p.Q42日可 PANK2 ﹔p.Gl26A勻

PODXL:p.28 _30PSP>P, SALL3 :p.L593 V多 THEM4:p.Ll 71丸， C2or指 l:p.T315P,

z
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疋

IUR CIN 
FAM109A:p.GGG156del勻 FPGS:p.I22V‘ HHIPL1 :p.V692A, 

PLEC:p.Rl386。’ SYT8:p.R373＼頁人 TAF5:p.S130A, TMEM189-

lJBE2Vl:p.N6D, UQCRFSl:p.S6A、 B3GNT6:p.L316品， CCDClO多：p.P499T, CLIC6:p.Q298E, 

IDUA:p.T374P, NOTCH2:p.Cl9\I克7, RGS9BP:p.A96S, RR.EB l :p.G783V, SP8:p.Gl65del 勻

\VDR34:p九九r60G, Cl9orf10:p.G12R, CELSR2:p.16 17insP, :F.心!f75Cl :p.71 71H>HLVSQRH, 

GPRIN2 ;p.R446H, KBTBD 13 :p.A81 V, OGFl主：p.S557T, PODXL:p.30_30P>PSP, 
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BHLHE22:p.L62Q, C斗。吋］2:p.G32瓦 C5orf65:p.Q245民， KNDC1:p.V806D, KRTAP10-

6:p.49 49P>PSCCAP, LRPl 1 :p.P92良多 MAP1S:p.S411C, NOL9:p.S58A多 RASIPl :p.R601C, 

RGI\個：p.S63R, SARJ\/IJ :p.R23P多 TSC22D2:p.A419T、 ZNF628:p.T230A, ZNF814:p.A337V、

AATK ;p.A541 T, BTBDl 1 :p.G265A, CRIPAK:p.C1431ζKCTD3 ﹔p.F9V多 KRT8 ﹔p.S59A勻

MUC5B:p.S681G, NCOR2:p.1846 _ __1847insSSG, OGFR:p.E556K多 APOE:p.Cl30R’

C1 Oorf95:p.A85S勻 C13orf33:p.R59G、 CRIP AK: p. C 17 41丸， FAM18B2 ﹔p.C51 Y多 GL口，p .P998L, 

GLTSCR2:p.Q389R, HECTD2:p.P19A, IRF2BPL:p.123 _l25QQQ>Q, 

MEX3C:p. 179_J82AAAA>A, NEFH:p.EE658del, RNF149 ﹔p.S9G可 RNF222:p.Al33T勻

SEZ6L2:p.R74P、 TNIP2:p.R73G多／九i之RDC4:p.T79A、 B3GNT6:p.P330函， BAGI :p.G45R, 

C22orf26 ;p.P28L, CHDH:p.E40A, COQ2:p.V661句 CTGF:p.H83D, DLEU7:p.A83V, 

EPPK1 :p.D2378H, FAM86C1 :p.R30P, FZDl:p.93 94insP、 GPRIN2:p.V241M,

GPXl:p.11 13AAA>A多 HES3:p.P96T, JMJD4:p.AllV多 KANK.3:p.R359瓦 LPPR2:p.Al86S、

NEFH:p.665 666insEE, NOM1:p.R24G, RNF39:p.G263C, SCRT1:p.Sl33A勻

S:N'EDl :p.Ll228立 TTLLll:p.122 123insKA, ZCCHC3:p.Al59del, ZNF219:p.QP233del, 

ASB 16:p.T249A可 ASB2:p.H515P, ATP9B:p.S39G, AVL9:p.G7此， Cl7ort'96:p.L63V,

C19orf29:p.A499V, CRB2:p.T1110:M多 CRIPAK:p.Pl 731支， CRIPAK:p.I190L,

CSGALNACT2 ;p.L362F, CTBS ;p.LAL3 ldel, CTNNBl :p.S45P, DMRTl :p.S45T可

DOK7:p.G461D, FBRSLl :p.A836V, FEZ2:p.P50L, FRG! :p.Sl 69N, HSD! 7Bl :p.G313S, 

IBA雪7:p.Sl30R, KIF1A:p.E917D、 KRTAP弘i :p.160 160Q>QPSCGSSCCQ, 

LURAP1L:p.55 56insGGG, NMU:p.A19E, NMU:p.A18E, NOXAl:p.D6E：勻 NPTX1 :p.G100D, 

PLIN5:p.R30佩r, TBP:p.95 _96insQ、 TJVIEM200C:p.S498G、 TNXB:p.V706函， VARS:p.P51 S、

ZC3H12D:p.P405S勻 and ZZEF1 :p. 丸，r30A.

46. The pharmaceutical composition according to claim 45, wherein at least 20~o of 

subjects in the population have the at least one tumor-specific mutation. 

47. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering from CESC; and 

(b) 1;he at least one tumor可－speci日C mutation co位1prises any C(} 

mutations selec可：ted from the group consisting of、 PIK3CA:p.E545K步 PIK3CA:p.E542玄，

MAPK 1 :p.E322K, EP300:p.D l399N, ERBB2:p. S3 l01午， E交lBB3 :p.V104M, KRAS:p. G 12D, 
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ANKRD12:p.E721Q勻 ANKRD36:p.Ml 144T勻：MICA:p.G318此， PIK3CA﹔p.E726玄，

PTEN:p.RBOQ, ABCDl:p.S606P’ ACTL7B:p.E211K, ADA.~！21 :p.Fl29C, 

ADALvITS12:p.Pl053A, A.K.Tl:p.El7K, AN苦；：.LEl:p.V643L, AN03:p.M好6I, AO.吐-I:p.R326T,

APOD:p.S1151.句 ASCC l :p.H207Y、 ATM:p.S800F, AURKA:p.S387L, BAGS:p.M286I勻

Cl2orf43:p.E28Q, Cl6orf3:p.G6雪 S, C3orf70:p.S6L, C4orf21 :p.ESOOQ多 CALB2:p.K60N’

CALCB:p.R81T, CCDC152 ;p .El 53Q, CCDC53:p.R58C, CDC27:p.P242S, CFHR5:p.R441H, 

CLOCK:p.L123fs多 CMYA5:p.E2733K多 CNTRL:p.Pl85S多 CSHLl :p.Rl 17Q, CSMD3 :p.H952Y, 

CTNNB l :p.D32G可 CTS曰：p.E254Q守 DHPS:p.F49L, DMPK ;p.R44H, DNAH14:p.F622fs可

DNAH3:p.E3367Q、 DNAH8:p.E587D, DNASE!Ll :p.D212N多 ECE2:p.D254J判，

FAM71B ﹔p.H445D守 FAM73A:p.G23V, FAS:p.E261K, FBXW7:p.R505G勻 FBX\V7 ﹔p.R465C,

FEZF2:p.E82K, FKBPL:p.El61Q, FMNLl:p.E927Q, GPATCH3:p.E275Q, GPR142:p.R304T, 

GPRIN2:p.TlOOP, GRAJVID2:p.Il23M, HERC2:p.S329F, HGF:p.G229A多 HIF3A:p.A72T、

HIST1Hl B:p.K 188N, HISTl H2AL:p.R30P, HIST2H2AC:p.R30P, HLA-C:p.N104位 HLA­

DPBl:p.G114fs, HRt-Hl:p.G2539S，到VS:p.R799K, JPH3:p.Q433H, JUP:p.S627L, 

KIAA121 l :p.R308fs勻 KIAA121 l:p.E309此， KLK.2 ﹔p.E161瓦， KRAS ﹔p.Gl3D勻 KRAS:p.Gl2V,

LIN9:p.E23 l 瓦， LOC151174:p.P90S、 LRRC37A3:p.A406D, LRT﹞叫2:p.Ll 76V, l'v1EPE:p.S30T, 

MUC12 ;p.R2634C, MUC4:p.S2936I.句 :MYOM2:pιD988N, NFE2L2 ﹔p.D29日勻

NOTCH2:p.R2298＼九人 NPIPLl :p.P250L, NRSA2:p.E80K、 NY1九P2:p.Rl97。’ OBSLl :p.El642瓦，

OR13C2:p.L9V, OSBP:p.Q721H, PAOX:p.Hl07Y、 PD且T:p.E500K, PIA曰：p .D460N, 

PLEKH02:p.E351Q、 PNRCl :p.R73C, PPP4Rl :p.L5971午， PREP:p.F469L、 PRKDC:p.Q3568E,

PSI\-1E3 :p.R23 l \V多 RAJ，~tiP6:p.R915v九九 RCAN2:p.D440N, RN'PC3:p.El16fs, SD HAP l :p.H66Y、

SDHAP2:p.S37fs, SERPINA3:p.K158N, SE！之PINA4:p.R98C, SFl :p.R255 ＼九九 SGSM1 :p. i三818K勻

SIMI :p.V213M, SLCl OA4:p.F281L, SLC25A5:p.I79F、 SLC35G2:p.K62缸， SLC4A9:p.R617C,

SLC02Al:p.M479I, SND1:p.Q38瓦 SPATA17 ﹔p.R72玄， SRSF12:p.Sl50C, TADA2B ;p.E67K, 

TCTEX1D2:p.S74L, TEDDMl :p.l'v1166I多 TEX! 5:p.E1652Q, Tl'v1C2:p.E92D, 

T]\!IEM13l:p.El319Q, TNKS2:p.T619fs, TNSl ;p.Q659de1, TP53:p.E285K, TRAF3:p.S9F勻

TRIM61 :p.K98N, TRPMI:p.M996I, TUFT1 :p.LlOlF, U2AFI:p.S34F, UNC93日 l :pV498M勻

USP4:p.L259V、 VCAN:p.Sl308C多 WDRl 7:p.P278S, ZBED4:p.S385L, ZEB2:p.El094玄，

ZFYVE9:p孔fl 1471, ZNF16:p.R452＼九T, ZNF677:p.R13 lT, and ZSWIM4:p.E407K. 
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48. The phannaceutical composition according to clairn 47可 wherein at least 23.71%) 

of subjects in the population have the at least one tumor可pecific mutation. 

49. The pharmaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from CRC; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected 丘。m the group consisting of KRAS:p.G12D, KRAS:p.G12V多

BRAF:p.V600E, KRAS:p.Gl3D‘ TP53:p.Rl75H, PIK3CA:p.E545K勻 FBXW7:p.R465日勻

KRAS:p.Al46T, PIK3CA:p.H1047R, TP53:p.R248W, CDC27:p.D555E, Sl'v1AD4:p.R361 日，

TP53:p.R273H, KRAS ;p .Gl2C, NRAS:p.Q61K ‘ ERBB2:p.V842l, ERBB3:p.V104孔·1,

FBX＼可7:p.R465C, Prl五3CA:p.R88Q勻 PIK3CA:p.E542K、 TP53:p.R273C, TP53:p.G245S, 

AXIN2:p.G665fs, Cl6or品多：pTl06N, C20orf26:p.Rl088Q, DN可vITl :p.E432K, 

FBX明i7:p.R505C、 E-lLCS:p.E362K, HPSE2:p.K58N, KrF14:p.R598Q, KIF18A:p.R17C, 

KIF20B:p.E991K, KLHL多：pR326C, KLK2:p.P57T, KRAS:p.Gl2A, KRAS:p.G12S, 

LPI－扑B:p.Rl 183Q, LRP6:p.R675Q, MYH8:p.R1048Q, NRAP ;p.E327K, NRAS:p.Gl2C, 

PIK3CA:p.N345瓦， POSTN:p.R508C, PPP2R1A:p.Rl83W, PTEN:p.Rl30Q多 RA.Fl :p.S257L, 

SDKl :p.Tl 181：此1, SGS：此11:p.Flll7L, TCF7L2:p.R482此， TP53 :p.R282v九r, TRIM23 :p.R289Q可

UGT8:p.E102瓦， ZNF491 :p.R343Q, A2;M p.R732Q, AADACL4:p.A266T, ABCA8:p.El 158瓦，

ABCA8:p.R842Q, ABCA8:p.A696T, ABCB8:p.R345H多 ACACA:p.Rl 73 lC多 ACADM:p.F48C,

ACOT9:p.R50Q, ACPP:p.R l 05Q、 ACTL7B:p.R354H, ACTL9:p.R33 l 日， ACVRl :p.S290L, 

ADALv130:p.S314Y, ADMB2:p.R多多9Q、 ADALVITS l 6:p.D817N, ADA1v1TS4 :p.Rl 56＼九人

ADCY5:p.R66 l H, AGMAT:p.V31 J！叫， AGPAT4:p.A2In、勻 AKA.Pl 2:p.El282K勻

AKAP9:p.L3482I, ALB:p.S294L, ALDH1Ll:p.A8701、弓 ALG2:p.S302Y, AMOTLl :p.R676Q, 

AMPD l :p.K502N, AMPH:p.R292九九九 ANKRD6:p.R479C可 APB Al :p.K730N勻 APB Al ﹔ p.E624玄，

APC:p.E847fs多 APC:p.Fl354缸， APC:p.:Ml413缸， APOB:p.R3136C, APOB:p.A43V, 

APPLl :p.R668＼九九 AQPEP:p.A309T, ARF4:p.Rl49H, ARFGEFl:p.Dl632N勻

ARHGAP32:p.1三1253K, ARHCrAP36:p.R128（了， ARHGAP36:p.Al47V, ARHGAP5:p.D890fs勻

ARNTL:p.T395M, ARPP21 :p.R338H、 ARSG:p.V13 日， ASCC3:p.Rll97Q, ATP10D:p.R311誼，

ATP6VOA4:p.Rl91Q, ATP9日：p.R265Q, AXDND1 :p.E930D, AXIN2:p.科i663fs, B2M:p.L13息，

B3G，吐，NTl:p.Rl45Q、 BACHl :p.R538Q, BAG多：p.D439N多 BBOXl :p.Fl 76＼人

BCL2Ll i ;p R91Q, BCL7A:p.T52M, BCLAF1 :p.R37fs‘ BEND5:p.Rl98C勻 BICD2 ﹔p.Rl62日可
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BLVRA:p.S44L, BMP3:p.R344\V, BNC2:p.R512＼九九 BRPFl :p.R66C, BR九九TD3:p.R787C,

BTBD7:p.S436L, BlJB1B:p.F996L, BZRAP1:p.Vl627I, Cl 1 o的O:p.Rl 11 lC, 

Cl4orfl01 :p.E295K多 C14orfl02:p.Dl 15N, Cl4orf10多：p.RlOOI, C 的orf2:p.V488I、

Cl5orfD:p.D340N, Cl6orf87:pJ乏的 H, C1RL:p.L351fs、 C22orf40 ;p.P32fs, C3orf39:p.R333丸九九

C5orf30:p.D4N, C5or至4:p.Rl 14Q, C6orfl 70:p.K724T、 C7orf63:p.AlOT, CACHD1:p.S720Y, 

CACNAlA 勻：p.T665M, CACNA2D3:p.A332l司、 CACNB2:p.R608H, CACNG3:p.Vl34I, 

CACNG3:p.A138V、 CACNG5:p.Gl21R, CADM1:p.S190L, CADPS:p.A1073T, 

CAPR亦已pEl3K可 CARD 11 :p.R423Q‘ CASC 1 :p.R54Q‘ CASP14:p.R5丸N, CBFB:p.El52K勻

CC2D2A:p.R1284C多 CCDC18:p.K615N, CCDC60:p.R230日， CCDC81 :p.R259I, 

CCDC88C:p.Pl85lfa, CCKBR p丸7236M, CD10l:p.D283Y‘ CD l 01 :p.R594Q勻 CD180 ﹔p.N228T,

CDC14B:p.R375C, CDCA 7L:p.P405息， CDH 1 O:p.E349K, CDH12:p.D674N, CDH20:p.A 134\T, 

CDH23:p.F l 77L, CDH2:p.D547Y, CDH9:p.F523L, CDK16:p.Rl08C, CEACA1vi5:p.L640I, 

CEP152:p.E21K, CERS3:p.1三95D, CHD4 ﹔p.R.975日， CHD5:p.A801 T, ClZl :p.V668A勻

CLEC18A:p.R423H, CLTCLl:p 也R481VV, CMAS:p.Rl lOQ, CN官If l:p.Rl02\V, 

COBLLl:p.K732N, COL14Al:p.R1082I, COL17Al ;p.Pl004L, COL4A6:p.L5多OI,

COL6A3 :p.D2792N, COPB 1 :p.R425C, COR02A:p. *526R多 COX15:p.L86I, CSMDl :p.S781 Y, 

CTCFL ;p .E423K, CTDNEPl:p.El26K, CTTNBP2:p.Rl64C可 CYP4B l :p.E434D勻

DACH2:p.R539C呵， DBC1:p.V216I, DBF4B:p.S254Y、 DCHS2:p.F2149L, DCLK2:p.S549Y, 

DDil :p.R275Q, DENl'·ffHA:p.P357且 DENNTI4C:p.Rl081Q, DHTKDl:p.R410Q, 

DISPl :p.R763C, DKK2:p.R230日勻 DKK4 ;p.R203Q, DLCI:p.A350V勻 DLCl :p.E222D, 

DMD:p.R3195且 DNAH多：p.R982誼， DN，位曰：p.R224Q多 DNAH9:p.Dl 547N多

DNAJC24 ;p.E61K, DNM1:p.A251T, DN此1T1 :p.El531 Q勻 DNMT3B ﹔p.R92九九；＇

DOCK! O:p.A1830V多 DOCKl:p.E864瓦， DOCK2:p.G170R, DOCK3:p.Rl l83C, 

DOCKS:p.E 177K, DOKS:p.R.274\i九r, DPP8:p.G165R‘ DPYE}Ll :p.F378L, DUOX2 ;p.F880L, 

DVL2:p.A60 i 品， EBAG9:p.El 871乏， EBF3:p.G255品， EDNRB:p.L450R, EGR2:p.R390H多

EHD3 :p.E44K可 EIF2Cl :p.Rl39Q勻 ELF3:p.F305fs勻 ELMOD2:p.T14H肘， E：此1R2:p.S75L可

ENAM:p.R373H, ENOX2:p.1之356＼九r, ENTPD7:p.E327K, EPG5:p.D369N, EPHB2:p.R392H, 

ERCC6:p.V780I, ERCC6L:p.R50多Q, ERRFil :p.A421 T, ESCO I :p.R300Q, ETV6:p.R369\V, 

F8:p.S2269Y, FAM123B:p.Fl73此， FAM135B:p.R884H, FAM169B:p.K165N, 

FA1\,1l 70A:p.E56K, FAJV1171B:p.D459N, FAM181A:p.Rl09H多 FA.i'v15B:p.R402C多

FBX011 :p.A432V, FBX\V7:p.R689＼九入 FBX\V7:p.S582L, FBXW7:p.Rl4Q可 FGF14:p.A236V可
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FHDCl:p.R254＼九7勻 FHOD3 :p.A225T, FHOD3 :p.E813玄， FM03 :p.F5 l OL, FNDC l :p.R652H, 

FOXKl :p.R354＼九九

GABRA4:p.R460Q, 

FOXN3 :p.P96島、 FPGT-TNNI3K:p.R455H多 FZD3 :p.D367N, 

GAB RA多：pSl26N、 GABRB3 :p.DSOON, G蛙，NTL5:p.R262I,

GJA l :p.R362Q勻 GLRA3:p.L4541, GLRA3:p.F1321勻 GOLGA4 ﹔p.Ql536H, GP2:p.S41 1句

GPC6:p.A214T、 GPLDl :p.R717Q多 GPR125:p.Rl 13Q, GPR156:p.F754L, GPR158:p.D566N, 

GPR21:p.1之216H、 GPR61 :p.A62T, GPR98 勻p.R4142＼九九 GP RC SA﹔ p.＼弓OI, GRAP2:p.E69D, 

GRIA1 :p.R218C, GRIA2:p.R845Q、 GR1\17:p.R679Q, GTF3A:p.K306N、 HA01:p.Rl72C,

HARS2:p.Rl68H守 HBB:p.F42L, HCN4:p.R525H, HDAC5:p.A1044T, HGF:p.S467Y勻

HIPK4:p.R280H, HLA-DMA:p.E84K多 JThlfG20A:p.E248D, HPS3:p.S468L, HRSP12:p.R120Q, 

日S3ST1 :p.E287K勻 HTR3B:p.R236C守 HTR5A﹔p.Rl52C, HTT:p.Dl548N可 HYDIN:p.Rl 187C, 

HYDIN:p.R939Q勻 HYDIN:p.R45 l Q勻 HYOUl :p.R158（二 IFTl 72:p.A944V多 IG.l:p.R77Q,

ILl 7RA:p.Q803品， ILlR.J呼口pT647M，立3:p.A90T，且多RA:p.L47I, INPP5D:p R咒3Q、

INPP5K:p.R263C二 IRAK3:p.R267Q勻 IREB2 ﹔p.R419Q多 ITGA4:p.T673M勻 ITCrA4:p.F90。L

ITIH5:p.A912T多 ITK:p.El96K多 JAGl :p.A462T, JA.Kl :p.V310I, KALI :p.V303I, 

KBTBD8:p.V549l勻 KCNA3:p.A415V, KCND3:p.S438L, KCNMB4 ;p.F209L, 

KCTD20:p.L314fs多 KDELC! :p.L447I, KIAA0528:p.R181 Q、 KIAA0556:p.R1082＼九人

KIAA1109:p.S4937Y可 KIAA1804 ﹔p九叫74l\!f, KIAA1804:p.R477丸N, KIF16B:p.Rl45Q勻

KIF26B:p.Al 114V、 KPNA4:p.R29Q, KRAS:p.Kl 17N多 KRAS:p.Q61L, KRAS:p.Q61K, 

KRT6B:p.Ll97P, LlCAfvI:p.Tl86M, LALBA:p.A4 l T、 LA1v1A4:p.A558V, LBXl :p.Rl 76\V, 

LPAR4:p.Rl45Q勻 LRPl B:p.K2623N, LRP2:p.R3043C, LRP2:p.S737L叫 LRRC l 8:p.R2 l 8＼九r,

LRRC3 l :p.K23T, LRRC7:p.Rl389H、 LZTS2:p.Pl00函， MACFl:p.S292L, MACF1:p.F722L、

MAI~﹔L:p.R345 （了， MAGEEl:p.V380M, MAGI1:p.Rl198(:; MAPl B:p.E2046D, 

MAP2:p.K530N, 

MAPK8IP1 :p.L217fs, 

METT'L 16: p .R200Q, 
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METTL21A:p.Rl 74Q, rvIETTL6:p.F56L, 

]\t1AP7D2:p.R487C, 

MECOM;p .R969C, 

l'v1FF:p.Rl62C, 

MFSD5:p.R280Q,]\HA3:p.Q356H, MMAA:p.R326C, MORCl :p.Dl 13Y, MORC2:p.R740日勻

MPDZ:p.L804l，民tRl:p.S46L，：此1RPL47:p.L2341, MS4A8日：p S3L, MSH4:p.K464N, 

MSH6:p.Tl085fs, MSH6:p.Rl095H, J\;fUC16:p.R8606H, MYH13:p.D3l1N, l\/1YH7:p.Rl689C, 

MY01D:p.E246K, MY03A:p.N525H, MY06:p.Dl 180N勻 MY09A:p，民2179Q,

MY09A:p.R167Q, MYOZ2:p.E251玄， MYT1:p.E226K, NAA25:p.S807Y, NC.Al\到：p.R474＼九人

NCOA4:p.R562Q, NEB ;p .D5434N, NEB:p.Ll59 日， NEB ﹔p.E1214K, NEDD9:p.A798T勻
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NEDD9:p.A316T勻 NEKl:p.R608C, NFASC ﹔p.＼弓5位， NiNL:p.Rl366C可 NLRC4:p.D593N,

NLRC4:p.E409K、 NLRP4:p.V229I, NLRJ句：p.R392H、 NME9:p.E75K多 NOLC 1 :p.T428M, 

:N'PCl :p.E451K, NPSRl :p.R235Q、 NRAS:p.Q61L, NRAS:p.G13R, NRAS:p.Gl2D、

NRG2 ;p .T246M, NTN4 ;p .E59K、 NUB l :p.R373Q, NUDTl S:p.S83Y, NUF2:p.S340L 

K屯了P88:p.A302V、 ODZl:p.R2556\I九九 OGDI丑pA427T多 OGFRLl :p.E427玄， OLFM4:p.Kl32N,

OPRMl ;p.R353H, OR10A3:p.S93Y, OR2M3:p.R235H, OR52Wl:p.R133C, 

OR5AU1 :p.R312日， ORSB 17:p.Rl 63H, OR8S 1 :p.A99V多 OSTN:p.Rl 1 5。’ OTOLI :p.V431I’ 
。TUD3:p.R277I, PAN3:p.S580N, PANK3:p.R260I, PAX3:p.T424：此1, PCBP1:p.Ll02Q勻

PCDHlO:p.V477﹔M多 PCDH15:p.Rl 5521, PCDHAC2:p.A519T, PCDHAC2:p.E190K, 

PCDHAC2:p.A266T勻 PCDHAC2:p.A156V, PCDHAC2:p.E271K ‘ PCDHAC2:p.A736V, 

PCDHB5:p.D5 l y勻 PCDHB8:p.D235N, PCDHGC5:p.S289L, PCDHGCS:p.V662孔11,

PCNXL2:p.Rl35Q、 PCOLCE2:p.A348V多 PCOLCE2:p.R87H, PDE4B:p.S417L, 

PGAMI:p.R240H, PHF3:p.R14101, Pli丸 S2:p.S5191勻 PfGR:p.A580T, PIK3CA:p.D350G, 

PIKJCA:p.E545A, PIK3CA:p.E5'' 

PKHD1Ll:p.Fl8561’, 

PLEKHA6:p.V328缸，

PLA2G4A:p.E443K, 

PLEKHG4B:p.E384K多
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PLSCR3 :p.E77K 守 PLXNCl:p.S462L, PLXNC1 :p.R819C, POLA1 :p.E603D可 POLE:p.S459F可

POLE:p.丸，r411L, POLQ:p.R860Q, PPP2R2B:p.P326L, PPP2R5C:p.S259Y, 

PRA1VfEF4:p.R248H、 PREXl :p.V731I, PRKAA2:p.R407Q, PRKAR.2B:p.S309L, 

PRKCI:pJ之480C, PRKRA:p.K122N多 PSG8:p.R397（了， PSG8 ﹔p.R320C, PSMD12:p.R201Q, 

PTPDC 1 :p.R430\V, PTPN12:p.R765Q、 PTPN曰：p S887L, PTPRD:p.Ll053I, 

PTPRU:p.Dl434N、 PXDN:p.P856鼠、 PXDNL:p.T1312：此1, QRSLl:p.S226L村民AB7Ll:p.R79W,

RALGAPAl :p.R398C多 RANBP2:p.Rl23 l C多 RBBP7:p.E313K, RBBP7:p.E274瓦，

RBFOX2 ;p.A340T, RB]\!IXL1 :p.R331 Q, RHOBTBl :p.T464：此主 R1MS2:p.R599Q, 

RIN3:p.S708L, RLBPl :p.D281N, RLBPl :p.A72V, RNASET2:p.Al27V, RNF113B:p.Al 72V, 

RNF150 ﹔p.R236Q可 RNF150:p.S208L, RNF43 ;p.S216L, ROR2 ﹔p.D672N守 RPL6 ﹔p.Fl93C可

RPS6KA5 ;p .E166K, RSP02:p.R28C, RUVBLl:p.E431 k、 RUVBU :p.Rl 17C勻

RWDD2B:p.R254H, RXFP3:p.Rl 13C, RYR.3:p.R.2705Q、 SAGE I :p.R229C, SCFD2:p.R545稿人

SCML4:p.Rl 94Q, SCN10A:p.Tl570l、·1, SCNl l A:p.A 16881司司 SCNl lA:pV1289I, 

SCNl 1A:p.V566I, SC1.JBE2:p.V342M, SEMA3A:p.D81N, SEMA4D:p.R252Q、

SEPHS 1:p.R371 Q, SEZ6L:p.S207L, SFPQ:p.R611Q, SFSVv AP ﹔p.S617Y勻 SGCG:p.A220V可
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SGCZ ;p.I41M, SH3TC2:p.R89C守 SIGLECl i ;p S363F勻 SIPA1L1 :p.Rl063Q, 

SIPA lL 1:p.S1227Y, SLC12Al :p.S292L, SLC22人15:p.S20lL, SLC24A2:p.Al 34＼仁

SLC25A40:p.R96Q, SLC2A7:p.A65T、 SLC30A9:p.R194H, SLC33Al :p.S542L, 

SLC35F3:p.A280T、 SLC39A 7:p.R382C, SLC43A 1:p.P1331勻 SLC43A3 ﹔p.R216日勻

SLC44A5:p.Rl85H多 SLC6A2:p.A562T多 SLC8Al :p.R43 l誼， SLFN12L:p.F232fs, 

SUTRKl 勻p .R52H, SLITRK3:p.S298L, SMAD2:p.R321Q, SMARCA4:p.R38 l Q, 

SOCS5:p.S464L、 SOI之BS1:p.Vll56M, SORBS 1 :p.F570L, SORCS2:p.R320＼元7'

SOX6:p.R719稿人 SPATA22:p.S 150L, SPEG:p.A944V勻 SPTB:p.R86C守 SPTBN4:p.Al993V可

STl:M2:p.R572。’ STT3B:p.D583Y, SULT1C4:p.R85Q, SUN3:p.El28K, SlJPT6日：p.A957T,

SYNEl:p.Il249L, SYNEl:p.Rl70W勻 SYNE2:p.K3103N, SYNGR4:p.Rl 69Q, SYT7 ;p.T349M, 

TANK:p.S3801勻 TAS1R2:p.R270C, TAS2Rl :p.F183L, TCF7L2 ;p.R488C, TDRD10:p.S322L, 

TECTB:p.L2鈍， TEKT5:p.R401H, TGFBRl :p.S241L, THAP5:p.S287Y, THSD7B:p.R90H、

TLLl :p.T153M, TLL2:p. S872L句 I於19SF2:p.R91H, TMCC3:p.R110H, T~位~Ml32A:p.R481C勻

TJ\;1EM132D:p.R578vV、 TMEM仿Ap.Rl89Q, TMEM74:p.Rl25Q, Tl\/IPRSSl 1A:p.S288L, 

TNIP2 ;p.Al39T, TOP2B:p.R656H, TOX:p.S354L多 TP53:p.G244D, TP53 ;p.Rl75C, 

TPO:p.A826T, TPR:p.S2155L多 TPTE2:p.R258Q, TPTE:p.S423L多 TRAKl :p.D627N, 

TRAPPC 11 :p.R568Q, TRIM23 ﹔p.R396Q可 TRll'ν144:p.D331N 勻 TRIO:p‘民661丸N, TRPAl :p.K54N守

TRPC5:p.S490L, TRPM6:p.R995H, TRPM7:p.R1862C, TRP﹞\t17:p.R843Q多 TRPSl:p.Rl 125九九九

TRPV5:p.R492H、 TRRA.P:p.R351 多1九九 TSHZl:p.R88H性， TTC21A:p.S270Y、 TTN:p.R2279雪C,

TTT'、＇： p.R3193Q, TTN:p.R328H, TlJBA3D:p.R243Q, TUFT1 :p.A3401、多 TXNDC15:p.R343Q,

lJBE2NL:p.R8祉， UBIADl:p.A97T多 UGT2Al :p.N97fs、 USH2A:p.F2369L, USPl 1 :p.A286T、

USP25:p.Rl 119Q、 tJSP26:p.R861Q, USP29:p.F81L, USP3l:p.D391N, USP40:p.S851L勻

UTP14A:p.＼心 481, VAV3:p.E685瓦， VCAN:p.Rl 125H, VPS l3C:p.D1359Y, 

1元TBSCRl 7:p.R228C’ 嗎7DR3 ﹔p.E841K, WDR52 ;p.Al57T, XKR6:p.R268Q, XPOT:p.R541 九九r,

YTHDCl:p.R267Q, YTHDC2:p.E634K, ZBBX:p.R596I多 ZBTB24:p.L607I、 ZC3Hl3 :p.Rl 03Q, 

ZC\VPW2 ﹔p.Dl44N守 ZEB2:p.R156H, ZFHX4:p.E237D勻 ZFP14:p.R386C勻 ZFP28:p.R525I,

ZFP2:p.R 150!, ZFP3: p.R273 I, ZFP90:pJ之330Q、 ZHX2:p.V790I勻 ZIC4:p.S3051勻

ZIJV13:p.D352N, ZKSCAN4:p.R319Q, ZMYM4:p.Rl446Q, ZNFl 17:p.Rl85I, ZNF167:p.R683I, 

ZNF180:p.R40 日， ZNFI 9:p.R349I、 ZNF205:p.R384C, ZNF236:p.S1480L, ZNF248 ;p.R568I, 

ZNF259:p.Rl 741, ZNF266:p.R512Q多 ZNF266:p.R344Q多 ZNF280B:p.E363K、

ZNF283 :p.R392Q, ZNF32 ;p.S62L, ZNF345:p.R82Q, ZNF345 ;p.R334I, ZNF350:p.R310Q勻
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ZNF434:p.R306C, ZNF439:p.E239D, ZNF439 ;p.R262I, ZNF443 ;p.R301I, ZNF445:p.L682﹞叫，

ZNF470:p.R64 日， ZNF471 :p.R282I, ZNF"484:p.Rl38C呵， ZNF528:p.R279Q, ZNF563:p.K26N, 

ZNF573:p.R350I, ZNF583:p.R344I, ZNF585A:p.E638K, ZNF58雪Ap.E491D、

ZNF625:p.R235Q, ZNF652:p.K327N, ZNF677:p.R45 日， ZNF678:p.R368l, ZNF699:p.R4日，

ZNF70:p.R244I, ZNF770:p.S441P、 ZNF774:p.R423Q、 ZN-P782 :p .K24 7T、 ZNF7:p.R337I, and 

ZNF83 l :p.E949D. 

50. The pharmaceutical composition according to claim 49, wherein at least 56.65% 

of su峙的ts in the population have the at least one tumor叫）的ific mutation. 

51. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering 仕om DLBCL; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected 丘。m the group consisting of EZH2:p.Y641F多 MYD88:p.L273P,

BCL2:p.G33R勻 CARDl i ﹔p.E626玄， ADCY2:p.A87V可 BCL2:p.Nl72S, BCL2:p.H20Q, 

BRA_F:p.K601E, BTGl :p.L31F多 CACNAIE:p.Rl458C, CARDI l:p.E93D, CD79B:p.Yl97D, 

CD79B:p可＂ 197H, CREBBP:p.Rl446H, GRIDl:p.E622K, HISTlHlC ﹔p.A65V勻

HIST! Hl E:p.G 1331丸， HIST1H3B:p.A48S, KRAS:p.Gl3D多 MYD88:p.S251N,

PABPCl:p.R94C, PIJ\!Il:p.L164F, PIM1:p.Ll84F, POU2F2:p.T239A多 POU2F2:p.T239S,

RELN:p.R2971 Q、 SLC25A48:p.A67T, Sl吋AT6:p.D4681-{, I F、：F ﹔p.L 7F, and 1、1之AF7:p.Rl lH. 

52. The pharmaceutical composition according to claim 51, wherein at least 13. 79% 

of subjects in the population have the at least one tum。r-specific mutation. 

53. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering 白。rn KICH; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of ACR:p.W279C, AG蛤-J:p.1284 ___ 1285VT>A, 

C7o付立5:p.R384fs, CAMSAP1 :p.T466fs, CBWD6:p.El02fs、 DOCK8:p.L111 lfs, 

EBPL:p.Q196P, EBPL:p.Ll89V多 GFMl :p.Al 7fs、 GOLGA6L6:p.D570E, ITGA5:p.A48D, 

LUZP2:p.Sl54此， MTMR9:p.K193缸， MUC 16:p.P10452fs, MUC4:p.S2832P, ODF2L:p.K407息，
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RHBDD3:p.G34fs勻 RILPLl :p.S358民， TAS2R30:p.L236品， TRRAP:p.A973S‘ L耳主R5:p.K2120fs,

lJRGCP:p.G639品， ZNF98:p.人222T, and ZSWIM6:p.Q610fs. 

54. The pharmaceutical composition according to claim 53 、 wherein at least 50% 。f

subjects in the population have the at least one tumor-specific mutation. 

多 5. The pharmaceutical composition according to any of claims l to 7, wherein: 

(a) the population of subjects is suffering frorn KIRP; and 

(b) the at least one tumor-speci自C mutation comprises any combination of 

mutations selected from the group consisting of FAM18B2:p.C51Y, ZNF598:p.E25G勻

NEFH:p.E645K、 EEF1B2:p.S43G、 NEFH:p.AKSPEKEE652del多 OBP2B:p.K61N, SKI:p.A62G, 

Cl4orfl26:p.R6\V, KRT8:p.S59A、 ACSBG2:p.I250M, ASIC2:p.R46L, 

CSGALNACT2:p.L362F勻 FRG1B:p.A50P, IDlJA:p.H33Q, KRTAP4-5:p.S74（了，

SCAFl l:p.E926fs、 SY可J2:p.A34del, ZNF814:p.R322K、 BMS 1 :p.E878D、 n～1Y:p.P822T、

KIF1A:p.E917D, KRTAP4-7:p.S57P, LAMAS:p.L2223R, LRPl:p.Pl058T, ~位~Dl6:p.H449Q勻

MlJC2:p.T1488P’﹔MUC5B:p.D682G多 NACA2:p.R75K多 NEFH:p.665_ 666insEE, 

OR2L8:p.S20lfs可 RGPDS:p.P1760A, RRN3:p.P1 lS, RRN3:p.R9C守 STAG3L2 ﹔p.L81此，

ZNF814:p.G320E多 ACP6:p.V29G, AHNAK2:p.S2166F, AHNAK2:p.Pl215S, AJ>1Gl:p.I782fs多

AQP2:p.N68T, BAIAP2L2 ;p.V396M, BMP6:p.Q1181-勻 BSTl :p.G36A, CDRl :p.V31A勻

CLDN7:p.S l 72A多 CUP1 :p.Sl018此， COL18A1 :p.G884缸， CROCC:p.A355P勻

CTAGE15P:p.A364V, CUBN:p.I2816M, DMRT2:p.T106S, DPY19Ll:p.V249L, 

DSPP:p.Dl047N、 EBPL:p.L189V勻 ElF4Gl :p.E465del, EXOSC2:p.Rl lP, FAM216A:p.P36S, 

FCGR2A:p.V222G, FMOD:p.S331R, FOLR2:p.Ql 12R, FRG1B:p.L20P多 GAGE2B:p.9 lOinsY、

GDPD5:p.G593也可 GIMAP8:p.A544S, GLUD2 ﹔p.R300G勻 GL

HOXD8:p.Q67H步 IER5:p.R194G、 IL25:p.C168fs多 JSRPI:p.V92A, KRAS:p.G12D, KRTAPl 圍

l:p.Y86C可 KRTAP牛 i 1:p.U61V, LTBPl :p.Ll63P, MAML2:p.Q591K, MAPK7:p.A501D, 

MEF2A:p.P99S, rl/IET:p.H1094Y, l'vlET:p.Ml250T、 MSTl :p.N435fs多﹔此1UC2:p.Tl582R,

MUC2:p.Tl 7221, MUC4:p.A4222T多 MUC4:p.T2335M, MUC4:p.Pl 138L, MUC5B:p.Sl098A、

MlJC5B:p.S3431N, MYH7:p.A 1487T、 NBPF1 O:p.R39息， NBPF10:p.Y638S勻

N~FH:p.654 654S>SPEKA.KS, PARG:p.A584T、 PBX2:p.Y262F, PIP4K2A:p.R219K, 

RUM:p.S471P, RlJNX2 ;p .Q71E, SGK223:p.1之63S, SMARCB 1 :p.L365fs勻 SRCAP:p.Q 1875缸，
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TBC1D2B:p.R920Q可 TCF7L2:p.R482也可 TMEM131 :p.K640也可 TMEM60:p.K77fs, 

TPPP:p.R30瓦， TRJ>V3:p.A218E, TTBK2:p.C83W 、 UBXNl l :p.S510G, lJGTlAl :p.T4A, 

UTS2R:p.A289E多 YtiXl:p.P250L, ZNF514:p.V81G, ZNF516:p.A256D, ZNF68l:p.K405Q、

ZNF814:p.D404巳 ZNF814:p.P323日， ZXDB:p.（：泣。6R 勻

56. The pharmaceutical composition according to claim 55, wherein at least 42.24% 

of subjects in the population have the at least one tumor-speci益c mutation. 

57. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering from LIHC; and 

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of TP53 :p.R249S, CTNN'B 1 :p.D32V, 

CTNNB 1 :p.D32G, CTNNBl :p.S33P, CTNNBl :p.K335I, CTNNI至 1 :pJ－日6P, E圭亞； 1Al:p.T432L,

GNAS:p.R844C, OR2日：p.Vl37L, TP53:p.Hl93R, ATXNl:p.Q217誼， cs孔的3:p.F2383fs多

CTNNBI:p.D32N, CTNNB1 :p.S.DC, CTNNB1 :p.G34V多 CTNNBl:p.S45P勻

CTNNBI:p.N387K, DHRS4:p.I218T, DNM2:p.E378D、 F5:p.Q426L, GALNTL5:p.A45T, 

GPX1 :p.P77R羊， GRM8 ﹔p .R852C, IDHl:p.R132C, KIF26B:p.A2033T, KRT8:p.S59A, 

LOC100132247:p.T532P, NEB:p.D3854H, PIK3℃A:p.H1047R, SOLH:p.R714H多

TP53:p.Rl58日可 TP53:p.V157F, and ZNF638 ;p .D400N. 

58. The pharmaceutical composition according to claim 57步 wherein at least 6.57°句 of

subjects in the population have the at least one tumor-specific mutation 勻

59. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering from Ml'vl; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting ofNRAS:p.Q61R, KRAS:p.Q61H, KRAS:p.G13D’ 

？、1RAS:p.Q61K, BRAF:pV600E守 NRAS:p.Q61H, NRAS:p.G 13 民， ZNF717:p.＼元131sc,

ATP13A4:p.V431G, DNAJC12:p.R135K勻 IRF4:p.Kl23R, KRAS:p.Al46T、 KRAS:p.Q6ll支，

KRAS:p.Gl2A, KR.A.S:p.Gl2D, ZNF717:p N多94I, ACTG l:p.A.22立 ARL6IP1 :p.M75L, 

BEND2:p.E630K, BRAF:p.G469A, CDHR.l:p.R218G勻 DIS3 ﹔p.R780K, DMXL2:p.D2412E, 

DNAJC10:p.I80K, EGRl:p.Q9H, FGFR3:p. 中807S，芷﹜Hl:p.Rl32C，立6ST:p.P216誼，
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INTS12:p.M1V守 KRAS:p.K117N, KRAS:p ‘ A59G, KRAS:p.Gl2R, MAX:p.R36＼九r,

MLL5:p.G492五 NBPFl:p.E8101乏， NRAS:p.Q61L, NRAS:p.Gl2D, ODF2L:p.E294K, 

P.位H2:p.Tl 1ι悍， PNLIP:p.T37M, PRDMl :p.S588C、 PTPNl 1 :p.E76K, PTPN14:p.E286K, 

RB此16:p.V675G多 SCN10A:p.Rll42日， SRGAP1 :p.T61 此1, SUSD1:p.T168P, TAS2！之16:p.V23 汀，

TINAG:p.E403瓦 TRIP12:p.Ll 775P、 and ZNF717:p.C844S. 

60. The pharmaceutical composition according to claim 59, wherein at least 23 .9~o of 

subjects in the population have the at ]east one tumor四specific mutation. 

61. The phannaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from PRAD; and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of HSDl 7B7P2:p.N175S多 RGPD5:p.P1760A,

FRG1B:p.L52S, EEF1B2:p.S43G, FRGlB:p.IlOT、 FRG1B:p.A53T, LRRC37A2:p.T 102S, 

NBPF1 O:p.E3455K勻 PTH2 ﹔p.L22V、 CYP2D7Pl ﹔p.S32A多 FAM47C:p.N648D,

MAP3K9:p.E38del’ MUC4:p.H4205Q, CHEK2:p.K373E多 FRG!B:p.Al lT, FRGIB:p.ASOP, 

日LA-J:p.Rl24v九7, KRTAP1-5:p.I88T, KRTAP4四9:p.D18V, NPIP:p.A271V勻 PDGFRA:p.R483fs,

ZNF780A:p.Q600日， ZNF845:p.R925H, ZNF91 :p.R333 日， AR.FGAP3 :p.N299缸，

BTN2A3P:p.P3S勻 FNBP4:p.TT58del‘ HLA間A:p.Q78R‘ LOC554223:p.RAPW扎1EQ147del ‘

PODXL:p.28_30PSP>P, POLI:p.Dl 7del, SPOP:p.Fl 331勻 SYN2:p.A34del,

TJ\;1EM雪2:p.23 __ _26LLPL>L, UBC:p.Ll49R, ZNF208:p.I647S, ZNF799:p.E589G, 

ZNF814:p.D404E, ASTN2:p.I之2ldel, B4GALNT1 :p.G88品， C 16ort74:p.S21 del, 

CCDC的：pH458P, CD209:p.Rl29v可， CNTNAP1:p.S102好多 DBRl :p.54 l ___ 542DD>D、

FAM22F:p.S69ldel勻 FRG1B:p.D32V, FRG1B:p.I34T, FRG1B:p.N55D勻 FRG1B:p.I59V可

FRGIB:p.S71N, Kl:F25:p九九忠民 KRTAJ:－，午ll:p.U61V, KRTAP4-ll:p.泌的3V, KRTAJ斗圍

l 1:p.R51K勻 KRTAP4品pSl53Y‘ LILRB5:p.S598P, LMOD2:p.E124del可 LOC645752:p.L40P,

LRP1:p.Pl058T, LRRIQ3:p.K244品， LURAPIL:p.55 56insGGG多 MLLTIO:p.V463E,

MYOCD:p.Q310del多 NBPF10:p.Nl369D, OTlJD4:p.T90呵， PARG:p.A584T, PEXl:p.1370起，

POTEC:p.K507E, POTEC:p.R477Q多 POU4F2:p.68_69insG, PRG4:p.T417P, SDHAP2:p.R31C勻

即OP:p.F 133C, SPOP:p.vV13 lG、 TINID4:p.T l 52del多 TJ\;1EM121 :p.P299del多 TP53:p.G24兒，

UBC:p.R731勻 UBC:p.1191T, ＼九TASH3P:p.Gl 75S、 ZMIZ l :p.D l 048缸， ZNF709:p.T413 I, 
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ACADS:p.R330日勻 ADA孔1TS7:p.Kl357fs勻 AFF2:p.R597H, AGAP6:p.Sl27I, 

AK302238:p.A44T呵， AJC302879:p.Q19!R, ALDH1A2:p.R85C多 ANAPC1:p.T537A多

AN-XRD36C:p.H438R, AP4B l :p.R276v九九 ARFGAP2:p.S38N, BBS9:p.F268fs、

BC139719:p.Ll33 訣， BRAF:p.G4691丸 C22orf43:p.Dl71del, CANT1:p.K131 氏、 CHD3:p.E35del勻

CLEC4A:p.R209H, CNOT3:p.E20K, CNPY3:p.17 18LL>L, CNTNAP3B:p.S317T, 

CNTNAP3 日，：p.M1247I, CTNNB1 :p.T41A, DDX10:p.D788del多 DLCl :p.S741 T, 

DPYl 9L2:p.M210V, EDC4:p.S617del多 EFCAB6:p.R379K多 ERC2：﹜J.927 928HH>H, 

FAMl 11B:p.S269品， FEM1A ;p .L620l肘， FHOD3 :p.A632品， FLJ43860:p.L850fs勻

FMN2:p.G59del’ FNBP4:p.914 915PP>P, FRGl:p.E86del 、 FRG1B:p.K13N, FRGIB:p.P42Q, 

GABRBl:p.R416℃ GABRR2:p.A368V可 GAGE2B:p.9 lOinsY, GOLGA8DP:p.N84H, 

GOT2:p.R355W, GPATCH4:p.K210fs, HDGFL 1 :p.188_189insA, HLA-DQB2:p.G250S, HLA-

DQB2:p.R247H, IDHl :p.Rl32H，且27:p.El76侃， IRF2BPL:p.123 ___ 125QQQ>Q, 

KANK3:p.DGDS489del, KlAA1462:p.858_859SS>S勻 KRTAP4-l l:p.S48l支， KRl可AP4-7:p.S57P,

KRTAP4-8:p.C95S, LPHN3:p.R826H, LRPlO:p.Ll ldel, LRP5:p.Sl609P, LRRC16B:p.R787\V, 

MAS1L:p.R324G, MECOM:p.R915Q, MED12:p.L1224F, MED12L:p.Q2115de1’ 

MESP2:p. GQGQGQGQ 195del’ MGAT4C:p.T345l、1, :MLEC:p.E238del, MSLNL:p.T68P多

MUC7:p.Sl 73P勻：MYC:p.Q37del, NBPFlO ;p .N440D‘ NLRP6:p.E61 ldel, NOX3:p.C404fs勻

。RHvn:p.V69I, OR7E24:p.L7品， OTUD4:p.A153del, PANK2:p.T417缸， PCLO:p.S496P,

PCNT:p.Sl62G多 PCSK9:p.23 24insL, 

PRAMEF8:p.R3 l 9H, Pl訂）M7:p.M387L,

PTPRF:p.Rl l 74Q、 ROB03:p.RS1367del、 們
3
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POU4Fl :p.Hl08del, 

PTPRD ;p.Rl323C, 

RPTN:p.G296S、

RTL 1 :p.152 152E>EE：勻 SH之PA:p.V233l, SLC2A6:p.A230D, SLC8A2:p.E710del, 

SMG7:p.E846fs多 SNAPC4:p.S542del, SP8:p.Gl65del, SPOP:p.F133I多 SPOP:p.F133V,

SPOP ;p.Fl02C, SPOP﹔p.Fl02V守 SRSF11:p.G17此， SRSF4:p.K396del可 SSPO:p.S4198此，

S'I、AG3L2:p.L8 lfs多 STK19:p.Rl8鼠， TBC1D2B:p.R920Q, TBC1D9:p.P1233T, 

TCHH:p.Pl 158民， TCOFl :p.Kl366d叫， TNRC 18 :p .2664 ___ 2665 S S>S勻 TP53 :p.R248Q勻

TP53:p.Rl75H, TP53:p.C141G, TSPAN4:p.L92V勻 tJBXNl 1 :p.GPGPGPSP504deL 

UTP3:p.E81del, \VASH3P:p.L187V, ZAN:p.P717L, ZAN:p.L878P、 ZFP90:p.R591品，

ZNF76 l :p.H373R勻 and ZNF91 :p.H305R. 
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62. The phannaceutical composition according to clairn 61 可 wherein at least 39.85%) 

of subjects in the population have the at least one tumor可pecific mutation. 

63. The pharmaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of subjects is suffering from ST蛙k and 

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of I仔仔43:p.G659品， BZRAPl :p.Pl416缸，

XYLT2:p.Y526fs, LARP4B:p.Tl63fs‘ PGM5:p.I98V, ZBTB20:p.P692品， ARID1A:p.Gl848fs,

FHOD3:p.P334fs多 KIAA0182:p.Tl20缸， ATP6丸，＇ 181 :p.Y383缸， PIK3CA:p.H1047R,

FR孔1D扎扎：p.P100多起， PIK3CA:p.E545K, CDC14A:p.Nl23fs, KRAS:p.Gl3D勻：MLL2:p.Tl72fs,

BCORLl:p.Sl679fs, PLEKHA6:p.V328兒， C9orfl 31 :p.P342fs多 CD4:p.Q164缸，

FBXW7:p.R465C多 GNG12:p.T68此， IRS4:p.G591品， JARII﹜2:p.V422fs、 KIAAO 195 :p.I902fs、

MBD6 ﹔p.P732fs勻 MVK:p.Pl38鼠、 PA﹔此1Rl :p.GlOlfs, WNT16:p九九T165fs、 ZNF43:p.N25lfs勻

ABCA6:p.L306缸， ADAfvI28:p.K73fs多 AOC3:p.L79品， ATP2Al:p.R819品， B2M:p.L13fs,

C6orf89:p.P58也可 CNTLN:p.Kl30多fa, CR2:p.V206fs‘ DYRK4:p.K468fs勻 ERBB3 :p.Vl 041肘，

GLil :p.W272品， KRAS:p.G12D, MLL2:p.T172品， MSH6:p.Tl 085fs多 NLK:p.Cl90鼠，

ORS]\.B:p.T89fs, PAX6:p.P375fs‘ PTEN:p.L265此， RABGAPl :p.K928fs可 RAD51AP2:p.T316fs勻

SVIL:p.Gl 862fs多 TP53 :p.R273H、 WNK4:p.G606fs多 ARID1A:p.P2139缸， AXIN2:p.G665品，

Cl3orf33:p.R67品， ClQTNFS:p.P308fs, CELSRl:p.G614fs, CRYGD:p.G159fs, 

DCHSI :p.R235品， DDC:p. I433fs、 EDNRB:p.Y383品， EPHA2:p.P460起， FOXN3:p.P96缸，

E直﹜AC4:p.P90lfs, INF2:p. S咒7品， KIRREL2:p九7649fs、 KLF3:p.Il04函， KLHL14:p.P23 lfs、

MAP7D3 ﹔p.Q308fs勻 OTX2:p.R44兒， PAFAH1Bl ﹔ p.K302fs, PLAGL2:p.P10缸， POLM:p.P97fs,

PRPF40B:p.I31品， RALGAPB:p.T379fs多 SBNOl :p.Nl 139缸， SERPINil :p.L81缸，

SH3KBP1 :p.L574也可 SLC12A7:p.H686也可 SLC27A3:p.P643fs, TBX4:p.S370fs勻 TP53 ﹔p.R273C,

TP53:p.Rl 75H, TRAJ'v11Ll:p.R345此， 1九TBPl :p.P138品， ABCC4:p.L883島、 AKAP13:p.K2785品，

ALDH3Al :p.P562品， ALPK2:p.L356此， ARFGEFl ;p .Pl552fs‘ ARID1A:p.Gl848fs勻

AVPRl A ;p.F35 l fs勻 B1丸X:p.M38品， Cl4orf43:p.P313品， ClQTNFS:p.G194起， C7or鈞。：p.Ll 79fs勻

CDC25C:p.K322品， CETN3 :p.K63函， CHD3 :p.P597fs多 CTCF:p.K202fs、 CTSC:p.FlO鈍，

DDXl 7:p.Gl63自勻 DLGAP3:p.G377缸， EBF3:p.G255fa, FHDCl:p.FlOOfs勻 FIUP1L:p.K749缸，

FLNB:p.\V多29缸， GBP7:p.Gι的 lfs、 GCC2:p.E700函， GPR16l:p.G雪 17品， I\VSl:p.S802缸，

KIAA0240:p.K895品， KIAA1967:p.P415品， LRRC43 :p.D558品，：MACF 1 :p.R707fs勻
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MBD6:p.G780品，：MLL3 :p.F4496品，：MPRIP:p.A35 lfs可 MUC6:p.2129 2130SS＞乳

NOX5:p.P467此， OPTN:p.P24品， OR4K5:p.Fl 77鼠， PIK3CA:p.N345K, PIK3CA:p.E5421乏，

PLA.7NA1 :p.P1016函， PJ\J'PL1生7:p.Pll99函， PODN:p.I301函， PPP2R3B:p.T389缸，

PRSS36:p.L680fs, RGL2:p.G203品， RHOQ ﹔p.Vl90島、 RNF111 :p.R771 息， RTN2 ﹔ p.P313fs勻

SALL4:p.＼巾95fs、 SBF l :p.Pl076fs, SETDB2:p.R715fs多 SNAPC2:p.T292fs, SPG20:p.F232fs, 

SRCAP:p.Pl876fs, STAT2:p.P489息， TCHP:p.E172息， TP53:p.R282W多 TP53:p.R248Q,

lJSP21 :p.K474缸， WDR7:p.G262fs多 ZBTB7C:p.E157缸， ZFC3日 1 :p.K385此， ZNF124:p.T339鼠，

ZNF626:p.Kl 15也可 ADNP2:p.S322品， AGAP1 :p.G127fs, ALDH2:p.L286f、趴

ARHGAJ布：p.D890缸， ARHGEF17:p.A615品，／九RID1A:p.Y1324缸， ART! :p.1243品，

ASCL4:p.D35fs守 ATXN2L:p.G998品， B3GNTS:p.F3。此， BCKDHA﹔p.H37fs勻 BCl，呵，：p.P1127fs,

BEND3 :p.D265品， BNC2:p.S575l支， BRD3:p.P24兒， Cl2orf~ 1:p.P4235fs, C1R:p.P216起，

C7orf49:p.G130品， CA2:p.I14虹、s, c，屯BP5:p.Rl45fs, CASDl:p.F78lfs、 CASP8:p.R47lfs、

CCDC153 ;p .P200fs, CD93:p.D280也多 CROT:p.L32息， CSF3R:p.P468缸， CTCF:p.K202fs勻

ERBB2:p.S310F, FA1Vf46D:p.S69R多 FBN3:p.G601此， FBX021 :p.Fl44fs、 GAS6:p.Gl50fs,

GLYRl :p.G380此， GXYLT1 :p.L223fs可 HAUS6 ﹔p.S530fs守 IGF2R:p.Tl314fs句：ITGB 1 :p.L378I, 

KDM3B:p.P1316品， KIF13A:p.Kl 115此， KLF3:p.S224缸， LARP1:p.A223品， LRPl :p.G1488缸，

LRPl:p.Gl488此， MAGEE2 ﹔p.Q45fs勻 MAMSTR:p.P162此， MAPK15:p.Q51 lfs勻

MLL2:p.P647缸， Ml1CS2:p.P22品， l'vlTGl :p.Ll05缸， MTG1:p.H327鼠，﹔MTIF2:p.Nl09缸，

NID2:p.Rl035函， PAX2:p.P395品， PCCA:p.R230H多 PDZD2:p.Rl0lfs, PFKP:p.M593品，

PIK3C人﹔p .R88Q, PLA2GlB:p.L53fs, PLAU:p.R20lfs, Pl＼位~PA l :p.P208鼠、 POPl :p.K750缸，

PTCHl:p 也Pl307fs、 PTPRT:p.P 1075fs多 RDBP:p.P6品， RN孔1T:p.K392fs、 ROB02:p.Pl080fs、

RUNDC3B:p.L6fa, SDADl :p.K275fs、 SLC10A6:p.G109品， SNAPCl:p.D21 lfs勻

SPATA5Ll :p.C685品， SPTAl :p.Kl 732T、 STAT5B:p.P367島、 SYT4:p.Ml品， TAF1L:p.K851缸，

TAP2 ﹔p.L75此， TBLlXRl:p.Nl26fs勻 THEMIS:p.K406此， nν1EM79:p.Pl61 此， TP53:p.C176F,

TP53BP2:p.K69鼠， TP53RK:p.Ll 74鼠， UBQLN2:p.A523fs多 lJHRFIBPl :p.I1330起，

VPRBP:p.K939品， VPS13B:p.T56品，＼VASF3 ﹔p.P305fs守 YLPM1:p.Ell78fs勻 ZC3Hl3:p.Kl006fs勻

ZC3Hl 8:p.P825缸， ZC3H4:p.E779Q, ZNF48:p.P247品， ZNF608:p.A465fs, ZNF878:p.S238fa, 

ZSCAN18:p.P225fs、 ABCB1:p.R527fs, A.BCB6:p.G318函， ACACB:p.G255fs, ACPl :p.Q123品，

ACTL6A:p.L88鼠， ADAMTSIA:p.G778品， AGI至L5:p.I420品， AHI1 :p.K303缸，

AKAP9:p.M3743fs、 AKD l :p.R1209fs、 ANKRD40:p.D99E, ARHGEF多：p.S I 雪 12fs、

ARID1A:p.Kl07lfa, ARID3A:p.S557G, ARPP21 ﹔p.1130起， ASPN:p.F67此， ASXL3 :p.E873fs可
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ATP6VlC2 ;p .R312品， BEST3 :p.P444此， BRAF:p.P403品， BR孔iS i ;p.Gl07fs‘ BTBD 11 :p. T45 lfs, 

BTBDl 1 :p.A56l V, Cl lorf9:p.S26l 函、 Cl4orfl 02: p .R90函、 C 14orf43:p.Q36缸，

Cl 雪。rf52:p.G98fs, Cl9o吋立l:p.R262C 、 Cl9orf70:p.P多Ofs, C20orf160:p.P46品， C3:p.P890缸，

CADPS2:p.N468fs勻 CASC3 :p. S232F, CASC3 :p.P603L多 CASC3 :p.P645L, CASC3 :p. S6581勻

CASKIN2:p.P727品， CBLLl :p.El38缸， CBLN3 :p .P69f s、 CCDC108:p.Pl 164fs, 

CCDC148:p.K420起， CCDC 153 :p.P200起， CCDC l 69-SOHLH2:p.K 1621之情 CCDC88A:p.K677缸，

CD1E:p.F85V多 CD3EA.P:p.K218fs多 CDHl l:p.K357T, CDHI:p.D254Y, CDH23:p.V403I, 

CFI:p.K37fs, CHPF2:pιD645fs, CIC:p‘民507品， CIC:p.A1114品， CIC:p.Al l 14fs勻

CLSTN! :p.T615M, CNBDl:p.L396P, CNGA4:p.K5lOT, CNOT6:p.S248品，

CNTROB:p.R920fs守 COL9Al :p.P283fs, CPAMD8:p.P784缸， CR1L:p.L79也可 CRB 1 :p.F630V, 

CSMD1:p.L3410V, CTNNA3:p.K856兒， CTNNDl :p.1447鳥多 CTSD:p.P89息， CUX1 :p.A439息，

CYP7B 1 :p.K332T, DAB2IP:p.D994此， DN，吐II 1 :p.T87 lfs、 DNAH8:p.Kl688fs、

DNAJCl ;p K193fs勻 DNM2 :p .P791 fs、 DSTN:p.FlOl fs, DYRK l B:p.Q545缸， EAF2:p.V109fs勻

EDNRB:p.Al04V, EEAl :p.N570品， EFHAl :p.F290fs、 EGRl :p.P332fs, EIF4G3 :p.K563fs, 

ELK3:p.S 173此， ENTPD2:p.G204fs勻 E0JV[ES:p.G332品， EPHA10:p.P868此， EPHB6:p.G54f泣，

EPHXl :p.Pl32fs多 EPPK! :p.G2015fs多 ERBB4:p.Ml缸， ESFI:p.T99品， EXOSC8:p.L160缸，

FAMl 13B:p.R51 此， FA]vn l 6A:p.L441 此， FA﹞＼！Il35B:p.S645R今 F AM151A:p.P l l 7fs勻

FAMl 93A:p.D428品， FAM193人p.D428品， FAM214B:p.A42品， FAM40B:p.R740C,

FALv170B:p.Sl9L, FASTKD1:p.K3品， FBX'VY7:p.R479Q, FBX\V9:p.G298fs, FER:p.L474fs, 

FERMl可2 ﹔p.K152fs, FGGY:p.C﹜138缸， FIGNL 1 :p.K309缸， FLG:p.K159鳥多 FLNB:p九九7529息，

FOLHl:p.S雪01缸， FYB:p.G324品， GABRD:p.Q412品， GALNTLl :p.W3 l 7fs, GANA.B:p.L23fs、

GCDH:p.L389fs, G!MAP7:p. V276fs, Ci!PC3:p.G227此， GLI3 ﹔p.Pl033fs, GLIPR1L2 ﹔ p.G92fs勻

GNPNATl :p.F54品， GON4L:p.Ml34缸， GPATCH4:p.K21 O鼠， GRK4:p.K22品，

GTF3Cl :p.S767此， GTF3C4:p.E562也可 H2AFY2 ﹔p.Kl44品， HCFC1Rl:p.P83品， HCRTR2:p.S9fs,

HCRTR2:p.S9缸， HDLBP:p.G747fs多 HECA:p.R333fs多 HIVEl可p.H554缸， HIVEP3 :p.P534缸，

HLA-C:p.P209fa, HOOKl ;p .L36lfs, HOXD8:p.Pl22品， HTT:p.G697fs‘ IBTK:p.Kl213fs勻

IDE;p.K37fs, IFTl 72:p.A837T, INPPLI :p.A974fs勻 INPPLl :p.Pl 154鼠、！NSM2:p.rl、533fs勻

卦HS12:p.L14fs, 1NVS:p.R815品， JPOll :p.S84社、s, IRJ{6:p.A425V, ISG20L2:p.P288fs, 

ITGB8:p.A7為， JARID2 ﹔p.C﹜394鼠、 JHDMJD:p.R97fs、 KBTBD6 ﹔p.C﹜442fs、 KCNC 1 :p.K455缸，

KCNH2:p.G149A, KCNJlO:p.P102品， KCN1\-1B2:p.N15 l瓦， KCTD2l:p.T6主iI,

KIAA0586:p.Al592也可 KIAA1009:p.F406fs, KIAA1109:p.El588fs, KIAA2026:p.K690fs勻
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KIF26日p.S 1065fa, KIF6:p.L204此， KIRREL:p.P335fs勻 KLC2:p.T568fs勻 KRAS:p.Q6 日－I,

KRAS:p.Gl2S多 MAN1Cl:p.G4引起、 rvL九P!A:p.P2063品， MAP2:p.K1472缸，

M必3Kl2:p.R449del、 MA.P7Dl:p.A80品， MGST2:p.Kl02fs, MKI67:p.Tl664缸，

MKL1 :p.P307fs, MLL2:p.P2354fs, rv位L2:p.L656fs、 MLL2:p.P647fa, MLL2:p.L1877fa, 

MMP3:p.I64此， MPDZ:p.K1582fs, MTUS2:p.Rl00多1九九 MUC16:p.A6156T、 MYB:p.R48lfs, 

MYEOV:p.L269缸，？』1IYH11:p.K1263del, MY018A:p.P209缸， MY07A:p.I539缸，

MYOCD:p.G226鼠， NAA16:p.H514缸， NBEA:p.V2247缸， NCAPD﹔3:p.Q909缸，

NCAP曰：p.T466品， NCOR2:p.Pl308此， NEFM:p.A213V, NEK8:p.V690也可 NF1 :p.T676fs勻

NHLRCI:p.F204缸， NKD1:p.P286品， NPR3:p.Y138H, NT5﹔M:p.P206fs多 NUFIP2:p.R224缸，

NUP210 ﹔p.L135此，﹞＼1YNRIN:p.Gl l3f忌， OBSCN:p.G997品， OGDH:p.Y948品， OR4Cl6:p.Sl35民，

ORS l A 7: p. Ll 24訣， OR7Cl:p C179品， OSBP2:p.H627缸， OTOF:p.El304K, P2RXI:p.R20起，

PALB2:p.M296函， PALB2:p.N280fs、 PAN直l :p.K400fs、 PAPD4:p.C22雪fs、 PAPPA2:p.Il683fs、

PARP15:p.K461缸， PARP4:p.K847息， PCDHl O:p.N118品， PCDH10:p.P225鼠、 PCGF3:p.H63fs勻

PELI2:p.Gl97fs, PHACTRl:p.V251此， PHACTR2:p.S237fs、 PHACTR4:p.S354此，

PHKB:p.K642也可 PIAS3:p.Hl 16此， PIGO:p.P787品， PIGT:p.A346此， PIK3R3:p.孔134 lfs, 

PITPNMl :p.P295品， PKN2:p.K76品， PLA2G曰：﹔J.v九1230缸， PLAGl:p.Kl84鼠，

PLEKH01 :p.T254品， PLOD3 :p.R297fs守 PLOD3 :p.P296品， PLXNA2:p.P464fs勻

POLQ：﹔J.L1430鼠， PPARGCIB:p.P135品， PPL:p.P454fs多 PPM1H:p.P226缸， PPP1R12C:p.P372品，

PREX2:p.R多62fs、 PRICKLE4:p.Ql09fs、 PRKAR1B:p.P87品， PRKCG:p.R345C,

PR孔irrn:p.S28fs、 PROX1 :p.F592缸， PRRG3:p.Rl63fs, PSD2:p.G256品， PTCHD3 :p.F588缸，

PTPN4:p.N319fs多 PTPRC:p.Q895H多 PW稿于2B:p.S84fs、 PYG02:p.Ql50fs、

RABGAPl:p.K928fs, RB1CCl:p.Nl 171 鼠、 RBM6:p.R96兒， RHOA:p.Y42℃ RIMS1 :p.R71G勻

RTh/IS2:p.V401 品， RING1:p.G17！品， RINTl :p.L107鳥多 RNF43:p.Pl 16fs多 ROB02:p.Kl293品，

RPS6KA6:p.Kl09品， RRSl :p.N45fs守 RSF l :p.K386fs守 RUSC2 ﹔p.P486fs守 RXFP3 :p.A60V, 

SAFB:p.W798fs、 SCARFI :p.R614Q多 SCLT1:p.Kl09缸， SEJ支PINB!2:p.Ql68此， SGK3:p.L61缸，

SGOL2 ﹔p.E407此， SIGLI三Cl :p.P3 l 8fs守 SIKl:p.Q678fs勻 SLC16A6:p.G98fs可 SLC25Al7 ﹔p.F28fs可

SLC26A7 ;p 1629缸， SL﹛：：32A1 :p.V494I, SLC4A3:p.L106lfa多 SLC7A 10:p.Pl57fs, 

SLC9A2:p.T746品， SLITRKl:p.K45fs、 SND l :p.H72 lfs多 SOATl :p.F64fs, SORBS2:p.El 158fs, 

SOX7:p.L309fs, SPA.GI 7:p.Ql264品， SPTY2Dl :p.P485fs, SRCIN1 :p.P865息，

SREBF2:p.H763fs、 SRRT:p.Gl白色， STAB 1:p.Pl120fs多 STRJ征＞A:p.R333fs, STX2:p.K252fs、

SV2A:p.El38fs, SYCP2:p.M176fs, SYNJ2:p.Pl 11 lfs, TAS2R1O:p.Ll96fs勻
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TBC1D22B:p.Al75fs, TEAD2:p.P298品， TFE3:p.G482此， TGM6:p.T358fs勻 TIM孔144:p.K83fs,

Tll\1P3 :p.Al 99品， TLR4:p.L498V, Tl'v1EM132D:p.P206鼠， TrvIEM41A:p.Fl 56鼠，

TNIEM41日p.F230函、 TMTC么

I可P53 ﹔p.Pl52fs、 TRIPll ﹔ p.K54 lfs勻 TRPAl ﹔ p."I、673fs, TRP~ν18:p.H765fs, TTFl :p.K336fs, 

TTil:p.R707H, TTN:p.E15192D, U2AF2:p.L175fs, UBC:p.G684缸， UBR4:p.P2802fs,

UPI芳：） El033D、 UPK2:p.P49鳥、 USPl3:p.H 16兒， USP15:p.K782fs, VASH1 :p.G3息，

VEZFl :p.355 _356insN、 VPS l 3A:p.F2883島、 WAPAL:p.R522fs多＼VDFY3:p.Ll842鼠，

\.VDR59:p.N160品，＼.VDRS:p.N214品，＼VDR60:p.Q412品，＼VDTC 1 :p.M287fs守

\VHSC1Ll:p.K418fs多 WNT1:p.Wl67品， XII支P2:p.El007D、 YBX2:p.P226品， YIF1A:p.Rl3 l 品，

ZBBX:p.El51del, ZBTB40:p.L262此， ZBTB7C:p.G342fs, ZBTB7C:p.D154品，

ZC3日 18 ﹔p .T701 品， ZDHHC5:p.E651del, ZDHHC7:p.P316fs、 ZFHX3:p.Rl 893缸，

ZFHX3:p.E763fs, ZFHX4:p.L408函、 ZHX3:p.N249玄， ZIJ\B:p.I384此， ZKSCAN雪p.Dl3fs、

ZMYM4:p.K345fs、 ZNF236:p.T141。此1, ZNF23:p.F122fs, ZNF334:p.K426fs, 

ZNF358:p.T130品， ZNF701 :p.L296fs、 ZN'F7 l l :p.L 737fs, and ZNF83 l :p.A49fs. 

64. The pham1aceutical composition according to claim 63, wherein at least 48.79%; 

of subjects in the population have the at least one 仇m1or可pecific mutation. 

65. The phannaceutical composition according to any of claims 1 to 7勻 wherein:

(a) 1;he population of subjects is su1：、 ring frc 

、(b) the at least one tumοr-specific mutation comprises any combination of 

mutations selected f]'(:}m the group consisting of FAM18B2:p.C5 l Y, BTN2A3P:p.P3S, 

MUC2:p.G l 715S多 NBPFIO:p.L44V, SP8:p.Gl56S, DCP1B:p.Q252H, DEK:p.E41D, 

ERCl:p.K692R, FAM104B:p.D75H, FRG1B:p.M49V‘ KRTAP10-10:p.V234M, 

LRRCCl:p.A6V, NRAS:p.Q61R多 PNPLA4:p.L223P、 ANKLE 1: p.C644缸， ANKLEl :p.C644此，

KIT:p.D816H, KIT:p.D816Y‘ MUC2:p.Tl597I, PSMDl l :p.A5V, RHPN2:p.V73孔－1,

RUNX2:p.Q71巳 SP4:p.E7K多 TUBA1C:p.L146F, ZNF814:p.Y324H, 4久D，久此1TS17:p.N572T,

ATRX:p.Kl936R, BCLl 1B:p.E535D, BJ\;1P2K:p.Q460H, BMP2K:p.H487Q、 Cl2orf32:p.D60V,

C22orf43:p.K19E, CDC27 ;p.N57H, CDC27 ﹔p.P242S勻。DXll ﹔ p.K208fs, EBPL:p.Ll89V, 

EZH2:p.K510R多 FALv186A:p.A141 T、 GAS2L2:p.D189A, GRID2IP:p.LS754del, 

HGC6.3 ;p.E171G, KIT ;p.D816V, KIT:p.N822Y, KIT:p.N822K、 KRAS:p.Q6ll支，
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KRAS:p.Gl2V, KRTAP卜1:p.Il16V勻 LRR.C37BPl:p.Yl66D, MEF2A:p.R127Q, MFF:p.S7F, 

MSTl :p.R347W 、 wflJC4:p.S3048L, rl/HJC6:p.H2000Q、 MlJC6:p.Pl977H, NAT10:p.I393T’ 

。PL1生H:p.A900D, PIEZ01:p.Q749E, PRAMEF4:p.F300V, RBM10:p.El84D、

SERfNC2:p.Tl21P, SPfN2A:p.M150V, SRRM2:p.A2257S, SSBP3:p.K6R, ZNF680:p.R501\九i 勻

ABCC8:p.Y512C、 ABCC9:p.L466立 ABCDl:p.Hl69Q, A.BL2:p.P19T、 ACVR2B:p.R48C,

AHDC1:p.P33兒，／主HNAK2:p.L1640M, ALPPL2:p.W31S, AMMECR1:p.G77C, 

ANK3:p.Dl322E、 ANKHD1-EIF4EBP3:p.G60S多 ANKRD! 1:p.Y2015S多 ANKRDl l:p.K369R, 

ANKRD多O :p.V637M, APBB3:p.L450P, ARHGAP24:p.T35A, AR.ID4B:p.Gl076A勻

AR.MC3 :p.A514T, ARRB2:p.T99P、 ATAD5:p.I305V多 ATXN3 :p.305 306insQQQQQQQ, 

AVPRlB ;p G39R, AXDND 1 :p.E994Q, BAI2:p. A23 l G, BEST3 ;p.P383L, BIRC6:p.V414L, 

BfRC8:p.A225M, BRWDl :p.Kl3 l 9訣， BTN2A2:p.Ll5F, C12orf51 ;p.A2644T, 

Cl2orf65:p.K143T, Cl6orf62:p.L244I, ClQBP:p.T22雪L Clorfl67:p.Sl23G, C5orf三5:p.Y4F,

CACNA1E:p.G2080S, CAPNSl:p.LV303del, CCDC159 ;p.A332S, CDKAL1 :p.P4091勻

CDYL:p.V48A, CDYL:p.A60G, CELSR2:p.Ll 7P, CHD4:p.E138D, CK，叩5:p.G576A,

CLCC1 :p.K52R‘ CMTM8:p.S26T, CNKSR2:p.P249L, CNTN5:p.I501 T, COG5:p.H617民，

COL15A1 :p.K7081丸， COL6A3:p.A2378D, CRYGB:p.R143G多 CSGALNACT2:p.L362F,

CUL4A:p.I438F, CXXC1:p.Ql56H, CYP19A1 :p.F406L, DCLRE1B:p.F28I可 DDX11 :p.A376T可

DDXl 1 :p.E680D多 DEPDC5:p.R1525Q多 DLC! :p.S741T, DNMT1:p.R995。’ DOCKl 1 :p.Ql69E, 

DSPP:p.Dl047N, E2F7:p.I91 S、 EBF l :p.D353G, ECI2:p.K55R, EEF1A2:p.Y418S, 

E!F3J;p.A8G, EML6 ;p.K805R, EPASl:p.S474T, EPRS:p.L1335I, 

FA1\,1101B:p.L雪P, FAJvil04A:p.MlR, FALvil 10D:p.R71H, 

FAM186A:p.CT1492E, FAM194B:p.Yl39日， FAM21B:p.P1231 S, 

FAM46B:p.H4161孔、 FAM48Bl :p.I499V, FA.l\148B 1 :p.A516P、
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FAM86C2P:p.C120Y, FBXL14:p.V48G, FRMPD3:p.Q832del勻 FRS2:p.L47S, GDF多p .E 105fs, 

GPNMB:p.C3fs多 GPT2:p.RlOP多 H2A_FV:p.Ql25R多 HDLBP:p.R503C, HERC2:p.R2129C多

HIST1H2BJ:p.Kl3R, HLX;p .N231K‘ HMGB3:p.El98D‘ HSF4:p.Rl69v九r, HSF4:p.S491P勻

HYAL4 ;p.D222N, !N080E:p.P206鼠、 fNTS4 ﹔p.S460A, IQCF6:p.R3H, ITPRl :p.Ml 5691, 

ITPR3:p.R1698G, KANSL3:p.G376E, KCNA4:p.E627del, KDM5A:p.P423S, 

KDM6A:p.Y362息， KIAA0020:p.K631豆、 KIDfNS220:p.N851 S多 KrT:p.叭T557G,

KLHDC2:p.vV32時， K孔且＼.S:p.A146T, KRAS:p.Q61誼， KRAS:p.Q61L, KRAS:p.Gl2A, 

KRAS:p.G12R可 KRBA1 :p.R839G, KRTAP牛8:p.T63S, L2HGDH:p.P44ldel, LAMC3:p.Pl 74Q勻
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LHCGR:p.L16Q, LOC401296:p.Ll44﹞叫， LPHN2:p.F906I, LRP12:p.G31 OC勻 LTB4R:p.F73L,

LTBP3:p.L35del, LUC7L3:p.S148T, LYPD4:p.T64K多﹔MA.l\1LD1 :p.Q572L, l'v1AP4K2:p.R341G多

MAPK7:p.A多OlD、 MAT2A:p.El66G、主iffiD12L:p.Cl292Y、 MESP2:p.Q182E,

MEX3C:p.R534S’ MIEl主2:p.Ll3H芋，於1LL5 :p.Y66C, MLLT3 :p.177 178SS>S勻

MMS19:p.Dl005N, l\/IRPS25:p.E119del, MSH6:p.D576A, MTIF3:p.G65E, MUC17:p.Ml807T, 

MUC17 勻：p.T2279N, MUC17:p.G2474S, MUC2 勻pγrPSPP1475del勻瓦HJC2 ﹔p.T1568M,

MUC2:p.Tl580﹞判， l'v1lJC2:p.Tl 7041, l'v1UC2:p.Tl 706M, MUC4:p.Hl 117D, MUCSB:p.Rl 097H, 

MYEF2:p.K323E, MYEOV:p.L302H, MY1一時：pA785V, MY01A:p.N584K, NAP1L3:p.P353R勻

NAVl :p.114331咕， NCAMl :p.E131 G, NEB:p.D3107N多 NEFH:p.V670E, NELL2:p.G170D, 

NHS:p.D1561N可 NKD2:p.H447del‘ NSDl:p.T461R‘ NT多C3:p.A3P勻 NYAP1 :p.P480S, 

OBSCN:p.A908T、 OR10Jl:p.R244Q, ORlS2:p.M298I, OR2L3 ;p.K294R, OR6K6:p.F3 l 1 L, 

PABPC3:p.V325品， PBX2:p.Y262F, PCDHB4:p.P2何F, PCMTDl:p.V281A, PCP4Ll:p.K64R、

PDE3A;p.A98E, PDIA.6 ;p.N56K, PDS5A:p.Ll309F, PHLD人2﹔ p.R28S, PIGR:p.Vl83G, 

PIK3CA:p.E545瓦 PIK3CD:p.C381R、 PKDl :p.T938M, PLEKHMl :p.A895V, 

PLEKHNl :p.A600D勻 PLXNDl:p.R367L, PMS2:p.K651R, PNMA3:p.E200G, POTEF:p.S112G, 

PRA.MEF8:p.I448V, PRDM2:p.E278D, PRODH:p.L527V多 PRPF3 l :p.R289＼頁L

PSI\1E4:p.N495D, PTGRl :p.E40A, PTPRB:p.Q726H, RABGEF1 :p.N207D, RAC1 :p.P34R勻

RANBPl 7:p.M900I, REV3L:p.A30S、 R:FC3:p.I82N、 RFC3:p.K296N, RI.MBP3:p.Ql 154R, 

RPL19:p.R151C多 RPL5:p.R泊的， RPTN:p.M538I, RRAD:p.A278E, RYRl :p.D668Y, 

RYR2 ﹔p.L20231午， SAFB:p.G799V多 SCRIB:p.G332V, SDK1 :p.Y2146C, SEC16A:p.T443K, 

SEC31B:p.P90多 S, SELO:p.R565Q, SELP:p.A297T, SI:p.I1681K, SLC2A7:p.H268Q、

SLC37A 1 :p.V528I, SLC38A 1 :p.GlOOl支， S：此1ARCA2 ﹔p.Dl 158A, SMARCAS:p.rl、 156fs勻

SMC3 :p.E970。’ Sl'v1G1: p. P2696日， SNR1'、rp200:p.A2l29G, SPIN2B:p.Ml50V, 

ST6GALNAC1:p.S354N, STAMBPLl:p.Yl43H, STARD8:p.G662A, STON1-

GTF2A1L:p.N451S, SYrvIPK:p.A336G, TAS2R8:p.W98C多 TCHH:p乳TJ016R, TET1:p.Tl472S, 

TIA此1l:p.G247：此1, TNSl:p.Pl83S, TOR1AIP2:p.G146R‘ TPRX1 :p.S216P, TPRXl :p.S200P勻

TRMl可61 A:p.S244I、 TSPAN4:p.L92V多 TTFl :p.Q530R多 UBE2M:p.Gl31D, tJBR5:p.R2517S, 

UGT2Bl l:p.R447I, UMODLl:p.M559I, UNC93A:p.V445A, USP46:p.Ql37R, 

VWA2 ﹔p.G317D、 VWA7:pV792G, WASH3P:p.L187V多 WNTS日：p.K327E：‘ WRN:p.E510D,

？江﹜H:p.P410S多 ZAN:p.S755P, ZC3Hl 1A:p.I777T, ZC3H7 A:p.C575S, ZDI丑IC1l:p.H2多OQ、

ZFHX：中p .D3239N, ZKSCAN3:p.K200A勻 ZMYJVI4 :p. T3 671勻 ZNF174:p.P353T勻
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ZNF322:p.Y353C勻 ZNF592 ﹔p.K324Q守 ZNF592 ﹔ p.P500T, ZNF782:p.Cl45F勻 ZNF799 ﹔p.C453R,

ZNF804B:p.P644S, and ZNRF3:p.R889W. 

66. The pharmaceutical composition according to claim 65, wherein at least 51.61% 

of subjects in the population have the at least one tum。r-specific mutation. 

67. The pharmaceutical composition according to any of claims l to 7, wherein: 

(a) the population of subjects is suffering frorn THCA; and 

(b) the at least one tumor-speci自C mutation comprises any combination of 

mutations selected from the group consisting of BRAF:p.V600E, NRAS:p.Q61R守

HRAS:p.Q6!R, NRAS:p.Q61K多 OTUD4:p.T90鈍， HRAS:p.Q6!K、 NLRP6:p.E611G,

AKT l:p.El 7K, AN-XMYl :p.N30泣， ATP6VlA:p.L237P, CYP l 9A.l :p. S l 13I, 

DCUN1D4:p.L275P, DGCR8:p.E518K, DLCl :p.S741 T, DNAH1O:p.C18531午， ElF1 AX:p.G9D, 

FA1\,175D多：p.L222P, FCGRT:p.P40A, KRAS:p也Q61K, LMX1B:p.Q285del, MAS1L:p.R324G, 

MED15:p.S35I, i~1EGF6:p.Y393C, ODZ2:p.A 1529V多 OR5L1 :p.Rl22H, OR6K6:p.F311L, 

OTX1:p.D315N多 POTEE:p.S75G多 SCN51九：pD1978H, TOP2A:p.Kll99E多 and

TSG10l:p.K265R 

68. The phannaceutical composition according to clairn 67可 wherein at least 69.88%) 

of subjects in the population have the at least one tumor可pecific mutation. 

69. The pharmaceutical composition according to any of claims 1 to 7, wherein: 

(a) the population of subjects is suffering from UCS：、 and

(b) the at least one tumor可pecific mutation comprises any combination of 

mutations selected from the group consisting of TP刃p .R248Q, ZNF814:p.D404E, 

BTN2A3P:p.P3S, FBX九九17:p.R465C, FRG1B:p ‘ G65且 MUC4:p.H4205Q, NBPF10:p.V99F, 

PIK3℃久：﹔J.E545K, PIK3℃久：pH1047R多 PPP2R1A:p.Pl 791支， DDXllL2:p.叫28Q,

FBX九九17:p.R479Q, FRGlB ﹔p.Kl3N可 FRG1B:p.L52S, HSD17B7P2:p.Nl75S, KRAS:p.Gl2V勻

LOC283788:p.S37G多 TP53 :p.R273H、 TP53:p.S241 Y, ADAJ'v1TS!2:p.E359瓦，

BCL2Ll l:p.Ll87函、 CDC27:p.L46。此， CI王EK2:p.K373E, ESP:N'P:p.Wl22函， FB:JCW7:p.R689\V,

FBXW7:p.R505G勻 FBXW7:p.R465H, FCGBP:p.V4019M, FRG1B:p.IlOT, FRGlB:p.D32V, 

FRG1B:p.R37瓦， KRAS:p 也Gl2D, LOC100233156:p.R21C、 LOC283788:p.I46M,
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LRP1B:p.Ll392F, MAMLD1:p.Q572L, MST1P9 ;p.L319P, I\1UC4 ;p.A2390T, 

MlJC4:p.G2172S多 NBPF10:p.E3455K多 PIK3CA:p.G106V、 PODXL:p.28_30PSP>P’ 

POTEC:p.R477Q多 PPP2RlA:p.Rl83v九r, PPP2RlA:p.S219L, PTPN18:p.TG378del、

RGPD3:p.N756D, RPL13AP20:p.G107R吋 SAMD4B:p.R477＼九7, SMAP1 :p. i三 169fs,

TP53 :p.Hl 93R, TP53 :p.Hl 79R, TP53 :p.Rl 75H, TlIBBP去p.Rl19H, and U2AF1:p.S34F. 

70. The pharmaceutical composition according to claim 69、 wherein at least 16.07% 

of subjects in the population have the at least one tumor-specific mutation. 

71. The phannaceutical composition according to any of claims 1 to 7勻 wherein:

（的 the population of sul可jects is suffering from PA1久D﹔ and

(b) the at least one tumor-specific mutation comprises any combination of 

mutations selected from the group consisting of RBM14 ;p.AAAAAAA286del, KRAS:p.G12D, 

JMY:p.PPPPPPPPPPPP8 l ldel, RIOKl :p.D69del多 LCE2A:p.SSGGCCGSSSGGCC47del、

KRAS:p.G12V、 C1QB ﹔p.GPKGPMGPKGGPGAPGAP90del’ ZFHX3:p. V777 del 勻

DBR1 :p.541 542DD>D, AEBPl :p.Ki 133del多 KRAS:p.G12R, 

AP3Sl:p.K41品，

RFXl:p.386_401GGGGGGGGGGGGGGSG>G, 

RBM47:p.495 502AAAAAAAA>A勻

MLL2:p.AEGPHLSPQPEELHLSPQ792del多

AXDNDl:p.EQ99ldel, HERC2P3:p.A803V, RGPD3:p.N756D, FNDCl:p.Dll80del勻

ANAPC 1 :p.T537 A, IRS4 ;p.21_22AA>A, G1GYF2:p.Q1005del, NCOA3:p.Ql253fs勻

SIK﹔3:p.9到＿＿＿951QQ>Q、 GPR6:p.AAAAATAAGGPDTGEvVGPPA36del, NBPF 12:p.Dl323fs, 

SHROOM4 ;p.1156_1157EE>E, ZMIZ2:p.VAAAAATATATATAT153del’ 
DGKK:p.PAPP4ldel, LZTSl:p.RTQDLEGALRTKGLEL432del, CASQ2:p.395 .. _396DD>D, 

DCP lB:p.251 252insH, ESPNP:p.296 3 l 7PPPPSFPPPPPPPGTQLPPPPP>P勻

KBTBD6:p.T403K、 NBPF16:p.D449品， ANKRD36C:p.H4381丸，

ESPN :p.PPPPPPSFPPPPPPPGTQLPP430del, FCGBP:p.A2493V, KRAS:p.Q6日－I,

NCOA3:p.Q1276dei 、 OR2'1、2:p.C203缸， TMCC1:p.Q565L, BCKDHA:p.Gi29fs多

ESPNP:p.H64fs, GNAS:p.R844H多 N13PF14:p.R25C, OGFODl :p.G477fs、 RBM12:p.P693S,

SLC38Al0 ;p.1071_1072II>I, SORBS2 ﹔p.P866S勻 TP53 ﹔ p.R248九九；， TP53 ;p.R175H, and 

lIBAC 1 :p.E269del. 

469 



WO 2016/187508 PCT/US2016/033452 

72. The phannaceutical composition according to claim 71, wherein at least 50司令 of 

sul可jects in the population have the at least one tumor-specific mutation. 

73. The pharmaceutical composition according to any of claims l to 72, wherein the 

composition comprises at least 2, 3, 4、 5, 6, 7步 8, 9, 10多 11 、 12、日， 14, 15，峙， 17、 18、 19 or 20 

neoantigenic peptides. 

74. The pharmaceutical composition according to claim 73, wherein the cornposition 

comprises 15 的 20 neoantigenic peptides. 

75. The pharmaceutical composition acco日ling to any of claims l to 74, wherein each 

neoantigenic peptide is from about 5 to about 50 amino acids in length. 

76. The pharmaceutical composition according to any of claims l to 75, wherein each 

tumor-specific neoepitope binds to I 立，A-A，自B or -C with a Ko of less than 多OOnM‘

77. The pharmaceutical composition according to any of claims 1 to 76, which is an 

immunogenic or vaccine composition. 

78. "I可he pharmaceutical ct一J﹜I

immunomodulatοr or adju丸1ar1 t. 

79. The pharmaceutical composition according to claim 78、 wherein the 

immunodulator or adjuvant is selected frorn the group consisting of poly-ICU三， 1018 ISS, 

aluminum salts, Amplivax多 AS15、 BCG、 CP-870多893 多 CpG7909, CyaA, dSLIM、（J:M圍CSF, IC30多

IC3 l, Imiquimod ‘ ImuFact IMP321 可 IS Patch, ISS可 ISCOMATRIX, Juvlmmune勻 Lip。Vac可

MF59‘ monophosphoryliipid A, Montanide IMS 1312‘ Montanide ISA 206, Montanide ISA SOV勻

Montanide ISA回到， OK-432, OM-174, OM司 197-MP-EC、 ONT，位豆， PepTel®, vector system’ 
的丈iA microparticles, resiquimod、 SRLl 72, Virosomes and other Vims-iike particles勻 YI立自 17D,

VEGF trap, R848多 beta-glucan, Pam3Cys, and Aquila’s QS2 l stimulon. 
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80. A method of treating or preventing a tumor in a subject in need thereat: 

comprising administering to the subject a pharmaceutical composition according to any of claims 

1 to 79. 

81. The method of claim 80, wherein the pharmaceutical composition is administered 

as a combination therapy with an additional cancer therapy. 

82. The method of claim 81, wherein the additional thereapy is a check point 

inhibitor. 

83. The method of claim 8L wherein the additional therapy is surgery, chemotherapy’ 

。r a targeted therapy. 

84. A method of prophylactic cancer treatment comprising: 

(a) selecting a cancer dmg for a patient in need thereof: the drug selected from 

the group consisting of ibrutinib, erlotinib, imatinib, gefitin泊， crizotinib多 trastuzumab多

~'enmrafenib, RAFiMEK inhibitors可 and antiestrogen therapy; and 

(b) administering prophylactically to the subject, a pharmaceutical 

composition according to any of claims 1 to 79 wherein the at least one neoantigenic peptide is 

derived from drug resistant mutations associated with the selected cancer dmg. 

85. A method of tr取ating or preventing a tumor in a population of subjects in need 

thereof, comprising administering to a subject an agent comprising an extracellular ligand­

binding domain recognizing a turnor-specific neoepitope comprising a tumor可pecific mutation 

having an incidence of at least 1 ~o of subjects in the population. 

86. The method according to claim 豹， wherein the agent comprises an antibody, 

antibody fragrnent, antibody drug coηjugate, aptarner, CAR’。r T cell receptor 

87. The method according to claim 86, wherein the antibody or antibody fragment is 

humanized, fully humanized多 or chimeric. 
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88. The method according to clairns 86 or 87, wherein the antibody fragment 

comprises a nanobody, Fab多 Fat夕，（Fab')2多 F＼九 ScFv, dial可ody, triab。dy, tetrabody多 Bis吋cFv,

mini bod九九 Fab2, or Fab3 fragment也

89. The method according to any of claims 85 to 88, wherein the tumor回specific

mutation comprises a mutation listed for any population in Table 9. 

90. The method according to any of claims 85 to 88、 wherein the tumor可pecific

mutation is within a gene containing an extracellular domain. 

91. The method according to claim 90多 wherein the tumor-specific mutation 

comprises FGFR3 S249C, ERBB3 Vl 04﹞叫， EGFR L858R, ~1UC4 日4205Q‘ PDGFRA R483fs, 

TME﹞、152 23 26LLPL>L’。r PODXL 28 30PSP>P. 

92. The method according to claim 90, wherein the tumor可pecific mutation is within 

the extracellular domain. 

93. The method according to claim 92, wherein the tumor-specific mutation 

comprises FGFR3 S249C or ERBB3 Vl04此f
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