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[0296]

S=50dl 10-2416048

zbzko]l AE Yuvs, AZ AE, AE 28F Ev 324 Adelgta A e wEULEHOEEY ANES
23 oA, HME MG, dE B0, Zetoly] MY, 54U AE, 3 24 AES 28T F Ut AE A
d Ulo] FEeEtel=e] 4= 30, 40, 50, 60, 70, 80, 90, 100 o4& EFI 4 Urk. A Fdel A, 3}
oolde] HE (s AE Ad)E, Aok 15009 wEHEel=, 200709 FEd Bl =, 300719
ZY eElel=, 400719 FEHE|=, 50071 FEUQEIE oS EFITH. R TN, AE =
= 1000715 It FEASE|=, 200071 ©o]de] wEHQE|EE T £ vk AE HE(Ee AE
) 3% T g U Zloln MI& ¥ 4 o).
tholl, st o3 ZRAAME AEEA HolHE 45t FAA ®olAl 3E(F) B AE WA &
()9 AZ HolA HxEE H5STH, 7] 42, &3, Wold 3& ofEYyAeld Ee ®olA &AL
A dnk. wgabA, ®olA SEAE WolAE A Ee HESa, WolAl ERAe AEE WHolAE AA
E EE AAAEEA RIS, ugte] ¥olAl &A= B @] Fddd wet o]8E 4 i, ofr|A A
olgt BlolAl EEAEL, A AMEY FAAH Sol 7Ixdt FRHE AEEA T4 FFA 7)Zste] AHEE
T Jdu. WAl 3& ofEFgAlelde] uHAIEA Q] ddi=, https://github.com/Illumina/Piscese] TH® ¥l
d

Dunn, Tamsen & Berry, Gwenn & Emig-Agius, Dorothea & Jiang, Yu & Iyer, Anita & Udar, Nitin & Str
mberg, Michael. (2017). Pisces: An Accurate and Versatile Single Sample Somatic and Germline Variant
Caller. 595-595. 10.1145/3107411.3108203 7]Akell 7RAlE &AFuUAF(I1lumina Inc.) (2] EYol5 Atio)a
A o8k Pisees™o] 9lom, o] F3e] Ag FA ML HWHsHA & HAA Fa= d&Hrt.

olgfgk WolA && ofEy AL b} o] 479 FAFoR APy RS X 5 )

(1) FolAl= gl= ~E]X](Pisces Read Stitcher): BAM(&FL3F Hx1o] = 13 g= 2)9 o= g=&E3 A

AM2z FEZ 2EHATOZHN wo|2E AAAZY. 282 ~E A E BAMC| T},

(2) FolA|= HolA ZZE=AF(Pisces Variant Caller): Z+& SNV, A, 2 2HA1=
]

H =
A, 718 dEE daes, B dgk ok 7y WolA AlF e My g

qul

= WHsks WolA ' dudEs £ 92 VFelH.

bt

(4) dpolrl= wWolA| £]747](Pisces Variant Phase)(Scylla): #]=-¥ Z12]t](read-backed greedy) Z&~EHH
WS AMESle] A2 HolAE 28 SIREFATY 5% dHFHAAER 29, olE FI sk B o

7I5A A3E v5 Agsh 2448 5 . 292 245 VCFeld.

Hrldor e derdow, H2&, https://github.com/Illumina/strelkac]l ZA®E3 T Saunders,
Christopher & Wong, Wendy & Swamy, Sajani & Becq, Jennifer & J Murray, Lisa & Cheetham, Keira. (2012).
Strelka: Accurate somatic small-variant calling from sequenced tumor-normal sample pairs.
Bioinformatics (Oxford, England). 28. 1811-7. 10.1093/bioinformatics/bts271 7]Alell 7RA|H A F1|LfAfe]
olg Wolal 5% o ZelA ol Strelka & o4 F glon, oefd B FA AR, W) ¥ Al
o Huz &AL, Avrt, BrlHoezr mE gt oz F2ZS https://github.com/I1lumina/strelkadl

5~9% 7 Kin, S.. Scheffler, K., Halpern, A.L.. Bekritsky, M.A.. Noh, E., eatberg ooy

Beyter, D., Krusche, P., and Saunders, C.T. (2017). Strelka2: Fast and accurate variant calling for
clinical sequencing applications Z]Alell 7HAl®E LdFu|uprle] gk Wolx] && ofZg| Aol Strelka2™S
o] g8 4~ glow, ol LA FA Wi, WulshA E WAAd Fuz g8, AU, e s ©
= gietd oz, 522 https://github.com/Illumina/Nirvana/wikioll Z2® %3l Stromberg, Michael & Roy,
Rajat & Lajugie, Julien & Jiang, Yu & Li, Haochen & Margulies, Elliott. (2017). Nirvana: Clinical
Grade Variant Annotator. 596-596. 10.1145/3107411.3108204 7]A}oll 7RA1E L FEw|pAalel] o]k WMol F4]/
SHAl & "AAel e Hd8Frt.

- . ™ - - -
&% & Nirvana & ©o]€3% 4 9o, o]t £39 4 diEe, 3

=

i

ojelgt WolAl F4/5& B2, otefel #ol Nirvanaol A LadF 7& 59 dold duds Ve 4
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a. 178 olfolE AMgsY FEEE RE HAAME AE: 71eA FAY A, HolAlet FREHE e HAME
AT Q1A 14 EYE AMEE F 9tk ey, d'e] 1A ZAAY ¢ deumR ) olF 1H4 ofFole
F712 HAAES = dJrk. 174 EfE O(min(n, k lg n)) Aes RE Z28BEE= HALE gEEY, of7])A,
n< EFlo] 7HAe] Foli, kv FEEE 1149 Folth. AAR, ke tiF-Eo] WolAe] gk noll vl HA=
z2b7] wiel, H4 Efe] fra& dEdS 0k 1g n)olth. Al S5 AR 2o Ha1 oo yol e (k-
D/IE &3 €A AYstes e 140 FHd olHeol® AEHE 1H4 oldeolE AT EZA 0(lg n + k)

N

T o3t wabAd, 1000709 A, DGV, ¥ ClinGen
ATk, oAH sv7t FHRHEAE AALES oo Aoz

=
sk 918, didlel RE FEE= AAAE ARRE AT S5S AME ¢ e,

2 AgeE AL =
%, FREE Qo2 o5 F A svo dole] Axgow b & o,

. WE FA WAL uF FAL 28 2 T2 AIAGH F AN f=e] A, s, Hezd wdzd
S oglom dEd 17 ojzlol® AFEd] FEEE SIE AuE & b, 2% WoldE HowA waYsy
97 2 (AuHom) gt s AN}, oAU, o|5E oJW-AA-FA} FnLUFEL AHgte] 74
Ak, BE T4 deleuel At 49 2 4 omm, @A ANE wF FAo ATt %A Ko
Bal7] fla) A e east AE. s, AAE Agste] ol AAE & A (A4A A9
J A= FAE) AAle] AUE ojgololth. dlux A% A fAa7] A, (Hu) 54 AAre]) P
AL, AL AAel P @ T2 AAe] WP Aehe A= shtel AN AEAG. oW AAG AL

d. VEP 7|A] 3+

AL dlolEuo] 2 HAF AHAN(ARA]) B B dlo]EfHo] = (SAdb) T HAE B

e. HE F43 g2 volE
Ao AHstE @xzolry, R AES Ensembl VEP AAIS AAE 93 B w59 HolH AAEAM A}
Sk, AAE B S, BE AARIZE kA ofglolel AtyEar, ofglele] HF et Al Fdel A
v, mebs, 4 24 Foll=, vle] dibd 3k ojels 2Ystar ofol Wi AAe Fdstd frk. (d
“%k vkel Zol) AAIZE wiRFe] Y3 HAle] vl wEE R NirvanadlA FHEE AAAE e Ao
m- wETH(FE detle] 1% e r TR IAd A=),

ol Aol gk SAdbi=,

f. BZ dlolgulo]~: SAdbE dlolH IHAES BT AmoA A Urt. &F

(FxH g gxlo o] AHEE) dolguo]~e] Z AA7 BE #ddE BE TS ERsES BEE HolH
T 99 k-way Witel os] AAGHET. dlolE] A HdE FE A= T BASHE AT Nirvanad &
o] xJol] A8l A E o] vk, wRe] AMES Akstr] flal, SA Q€ zRko] W] 2YET}. o] ¢l¥ o
o), HF FAd uigk 3td AE w2 A F2E 5 drk. 2y, Ho

o]
HE txadA 7bdstor se, 1
% 34 F7h= Nirvana®] ]l W5 4(AA detge] ~30%= Teddgg)ows AdE g
g, A% 2 A £E2A: Nirvaa® 7% FHGAETE APS AL 2ERA

(S0) (http://www.sequenceontology.org/) AHS wWEr}, Ao wel, A S0A EAIE 2¥Hst SO "
FEst F4 FEHE NS 5 = 7137 Al

ojglet WolA T4 52 WAZE xFT 4 k. dE £, Nirvanaol=, ExAC, EVS, 1000 A% Z2AE,
dbSNP, ClinVar, Cosmic, DGV, ¥ ClinGen¥} & 9|4 HolH T3 E2 F4o] X3 UT). o83k Ho]
Huo]l~E g F&sled, dojgHuo] A2 E ARE AHA o 3t} Aoldt dolH IadoziE A
s Aold =S Agshy] 98 doldk dES FAsGT. oAdE Eof, U X A digfdx e o
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[0310]

[0311]

[0312]

[0313]

[0314]

Ao® AYHW, AE RIAE WAl £EL FAYFANA = AP AN BE F7h YuE e
Z ootk o Bol, muAY F7b Ani, 94 REEe) 49 3 94 RaZo] WolA £F AX AL
wuse (g Bol, ALANE TTT F Yrh. FAHCE EE giroR, nuMe] F7b gue B 9
AN AEEE TR WY A58 F4 A5E 23T 5 A

2 oA ANE TRAEES FAH WolAl BES ¥ A AR dolEE BN AL 2F
o WolAl EEE ool AT MARM AL 98l A deleel vl £99 & Ark. FHow =
EoOigro®, Wolal BH& AGRA B FAHE B AAROR £49 & Aok Ao 4F A g
e 43se f7 A5 FYHEL, AB Pt AF due pEdselse A, F, AT g W
e oetel=e] AA(AE Fol, A, C, G, Dol 71Zse] WSahe 4 F9o) F3E 5 Ak, o] EHol 7]
Zste], AE i, B4 F4 299 5@ olA/RARAAE 2Pk Ao2M A9 + Ak A
Pt f7 #9095 WA/ RARAAE T A0RA A TE AF dus A SR (EE
A EE )R S Ao ¥Y A, BE, AF Ak 54 F4%4 AR/890) ang 5 e AoR
A AEsE 5% FAeldn 4 4 dnh AT dui, 4% SF 0e 4E duRie PEsE w2
SEfel=e St ole] AE AU(NF Fol, Letoln) A& ANAYY] As BA & Yot wop 7AA
o, M AA(E)e vE 4E YuEiHd 4F Ju5g 53 47 a9 ann 2024 49% %
Ak,

I A, AW Ade A wild wEUSEHIES FAske] A4 Ade] due nie REuerels
7 et ool AE Ads ERdom XSGR AdSE AL EFT 4+ Ak 54 TN, 29
AL, AE AG AL el REUeeelsg Rastel ME Adel AL nAe) FEdeeel=rt sht o)
o A Mds} mdHoE AXAEAE ARSE AL LIS £ Ak, S oS, BIR @#S M 5 o,
rEEss 2zadyE & AU A od 488 & A A Sol, & ne dolguolz A 7
g A A9 Adel yeeselse £24 god + Uk, # o viE 49 £U 5+ At vE 449

T, dF B, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, Ei=
30709 FrEeleEel=d & vk a2y, g FddAE 8§ A7Y 8 B wEUQEel = AeE
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