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MODIFIED IMMUNE EFFECTOR CELL AND PREPARATION

METHOD THEREFOR

Technical Field
[0001] The present application relates to the biomedical field, in particular to a modified

immunologic effector cell and a preparation method thereof.

BACKGROUND

[0002] Anti-tumor immunotherapies can cause long-term and strong response in a
variety of malignant tumors, can be used to treat many different types of cancers, and exhibit a
broad potential. Currently, anti-tumor immunotherapies mainly include two types of
immunotherapies: immunocyte targeted monoclonal antibody (mAb) therapy and adoptive cell
therapy (ACT). Of those, ACT refers to a therapy relying on returning autologous or
allogeneic lymphocytes which are stimulated and amplified in vitro back into the human body
s0 as to achieve an anti-tumor effect, but such a therapy only produces a relatively good effect
in patients with MHC polymorphism consistency. The CAR-T is a new and effective
MHC-independent adoptive cell therapy. CAR, also known as chimeric antigen receptor, is an
artificial receptor that mimics the function of TCR. It can specifically recognize an antigen on
the surface of tumor cells, so as to target and kill the tumor cells. However, timely and
successful production and infusion of autologous CAR T cells is the biggest obstacle to
implement an effective CAR T cell therapy. For example, if patients were previously treated
with a chemotherapy regimen, the chemotherapy drugs can result in difficult expansion or
decreased function of the T cells of the patients in vitro, resulting in insufficient or
poor-quality CAR-T cell products. Moreover, autologous CAR-T is commonly used in ALL or
CLL patients at present, and its application in solid tumor patients is facing great challenges.
For example, the heterogeneity of tumor antigen limits the application of autologous CAR-T.
In order to increase the flexibility of CAR and broaden the scope of antigen recognition,
universal CAR-T emerges. The main design principle of universal CAR-T cells is to produce
tumor antigen-specific T cells from allogeneic healthy donors. The so-obtained CAR-T cells

exhibit increased amplification efficiency and activity. However, the endogenous TCR of
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allogeneic T cells can recognize the allogeneic antigen of receptor, which will lead to a graft-
versus-host disease (GVHD). At the same time, the expression of HLA on the surface of
allogeneic T cells will lead to a rapid rejection of host immune system (HVGR). Therefore, the
problem of immune rejection response caused by allogeneic cell therapy needs to be further

addressed.

SUMMARY OF THE INVENTION

[0003] The present application provides a modified immunologic effector cell, wherein
the expression and/or activity of a TRAC gene and a HLA-A gene are/is down-regulated, the
expression and/or activity of a B2M gene are/is not down-regulated, and the expression and/or
activity of a CIITA gene are/is not down-regulated, as compared with the expression and/or
activity of the corresponding gene in the corresponding cell which is not modified, wherein the
modified immunologic effector cell is generated by administering an sgRNA targeting an exon
of said HLA-A gene and an sgRNA targeting an exon of said TRAC gene to the immunologic
effector cell which is not modified, wherein said sgRNA targeting the exon of said HLA-A
gene comprises a nucleotide sequence shown in any one of SEQ ID No: 17-18, 91-92, and said
sgRNA targeting the exon of said TRAC gene comprises a nucleotide sequence shown in SEQ
ID No: 1.

[0004] In some embodiments, the modification results in down-regulation of expression
and/or activity of two genes, wherein the two genes consist of the TRAC gene and the HLA-A
gene.

[0005] In some embodiments, the expression and/or activity of the TRAC gene and the
HLA-A gene are/is down-regulated, the expression and/or activity of the B2M gene are/is not
down-regulated, and the expression and/or activity of the CIITA gene are/is not down-
regulated, as compared with the corresponding wild type cell.

[0006] In some embodiments, as compared with the corresponding wild type cell, the
expression and/or activity of the two genes are/is down-regulated, wherein the two genes
consist of the TRAC gene and the HLA-A gene.

[0007] In some embodiments, the immunologic effector cell includes T cell.

[0008] In some embodiments, the down-regulation of the expression level and/or activity
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of the genes includes a down-regulation of expression and/or activity of a nucleic acid molecule
encoding the genes; and/or a down-regulation of expression and/or activity of a protein product
encoded by the genes.

[0009] In some embodiments, the modification includes gene mutation and/or gene
silencing.

[0010] Paragraphs [0010]-]0011] have been intentionally deleted.

[0012] In some embodiments, the allele of the HLA-A gene is selected from the group
consisting of A*02, A*11, A*24, A*30, A*33, A*03, A*01 and A*26.

[0013] In some embodiments, the expression level and/or activity of at most 2 alleles of
the HLA-A gene are/is down-regulated.

[0014] Insome embodiments, the expression level and/or activity of 1 allele of the HLA-
A gene are/is down-regulated.

[0015] Paragraphs [0015]-[0019] have been intentionally deleted.

[0020] In some embodiments, the modification further includes administering Cas
enzyme to the cell.

[0021] In some embodiments, the Cas enzyme includes a Cas protein. In some
embodiments, the Cas protein includes a Cas9 protein.

[0022] In some embodiments, the immunologic effector cells include a nucleic acid
encoding a chimeric antigen receptor (CAR), and the CAR includes an antigen binding domain,
a hinge region, a transmembrane domain, a costimulatory structure, and a primary signal
transduction domain.

[0023] In some embodiments, the antigen binding domain specifically binds to a tumor
antigen.

[0024] In some embodiments, the tumor antigen is selected from the group consisting of:
CD19, CD133, CD123, CD22, CD30, CD171, CA125, C-met, LICAM, EC, DLL3, CD99,
CS1, 5T4, CD138, CS-1 (also known as CD2 subclass 1, CRACC, SLAMF7, CD319 or
19A24), C-type lectin-like molecule-1 (CLL-1 or CLECL1), CD33, epidermal growth factor
receptor variant III (EGFRVIII), ganglioside G2 (GD2), ganglioside GD3, TNF receptor family
member B cell mature antigen (BCMA), Tn antigen (e.g., Tn Ag, GaINAca-Ser/Thr), prostate-

specific membrane antigen (PSMA); receptor tyrosine kinase-like orphan receptor 1 (ROR1),
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Fms-like tyrosine kinase 3 (FLT3); tumor-associated glycoprotein 72 (TAG72), CD38,
CD44v6, carcino-embryonic antigen (CEA), epithelial cell adhesion molecule (EPCAM),
B7H3 (CD276), KIT (CD117), interleukin-13 receptor subunit a-2 (IL-13Ra2 or CD213A2),
mesothelin, interleukin 11 receptor a (IL-11Ra), prostate stem cell antigen (PSCA), protease
serine 21, vascular endothelial growth factor receptor 2 (VEGFR2), Lewis (Y) antigen, CD24,
platelet-derived growth factor receptor B (PDGFR-B), stage-specific embryonic antigen-4
(SSEA-4), CD20, folate receptor a, receptor tyrosine-protein kinase ERBB2 (Her2/neu), cell
surface-associated mucoprotein 1 (MUCI), epidermal growth factor receptor (EGFR),
neurocyte adhesion molecule (NCAM), Prostase, prostate acid phosphatase (PAP), elongation
factor 2 mutant (ELF2M), ephrin B2, fibroblast activated protein o (FAP), insulin-like growth
factor 1 receptor (IGF-I receptor), carbonic anhydrase IX (CAIX), proteasome (e.g.,
proteasome, giantin factor) subunit B-type 9 (LMP2), glycoprotein 100 (gp100), oncogene
fusion protein (bcr-abl) composed of breakpoint cluster region (BCR) and Abelson murine
leukemia virus oncogene homolog 1 (Abl), tyrosinase, ephrin A-type receptor 2 (EphA2),
fucosyl GM1; sialyl Lewis adhesion molecule (sLe), transglutaminase 5 (TGS5), high
molecular weight-melanoma-associated antigen (HMWMAA), o-acetyl-GD2 ganglioside
(OAcGD?2), folate receptor B, tumor endothelial marker 1 (TEM1/CD248), tumor endothelial
marker 7-associated (TEM7R), tight junction protein 6 (CLDNG6), thyrotropin receptor (TSHR),
G-protein-coupled receptor C-class Group 5 Member D (GPRC5D), chromosome X ORF 61
(CXORF61), CD97, CD179a, anaplastic lymphoma kinase (ALK), polysialic acid, placental
specificity 1 (PLACI), hexose moiety of globoH glycoceramide (GloboH), mammary gland
differentiation antigen (NY-BR-1), uroplakin 2 (UPK2), hepatitis virus A cell receptor 1
(HAVCRI1), adrenaline receptor B3 (ADRB3), pannexin 3 (PANX3), G-protein-coupled
receptor 20 (GPR20), lymphocyte antigen 6 complex loci K9 (LY 6K), olfactory receptor S1E2
(OR51E2), TCRy variable ORF protein (TARP), Wilm tumor protein (WT1); cancer/testis
antigen 1 (NY-ESO-1), cancer/testis antigen 2 (LAGE-1a), melanoma-associated antigen 1
(MAGE-AL), ETS translocation variant gene 6 located on chromosome 12p (ETV6-AML),
sperm protein 17 (SPA17), X antigen family member 1A (XAGE!), angiogenin cell surface
receptor 2 (Tie 2), melanoma cancer/testis antigen-1 (MAD-CT-1), melanoma cancer/testis

antigen-2 (MAD-CT-2), Fos-associated antigen 1, p53, p53 mutant, prostate-specific protein
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(prostein), prostate cancer tumor antigen-1 (PCTA-1 or galectin 8), T cell-recognized
melanoma antigen 1 (MelanA or MART1); rat sarcoma (Ras) mutant, human telomerase
reverse transcriptase (hTERT), sarcoma translocation breakpoint, melanoma anti-apoptosis
protein (ML-IAP), ERG (transmembrane protease, serine 2 (TMPRSS2) ETS fusion gene), N-
acetylglucosaminyltransferase V (NA17), paired frame protein Pax-3 (PAX3), androgen
receptor, cyclin Bl, v-myc avian myelocytosis virus oncogene neuroblastoma-derived
homologs (MYCN), Ras homolog family member C (RhoC), tyrosinase-associated protein 2
(TRP-2), cytochrome P450 1B1 (CYP1IB1), T cell-recognized squamous cell cancer antigen 3
(SART3), paired frame protein Pax-5 (PAXS), proacrosomal protein binding protein sp32 (OY-
TEST1), lymphocyte-specific protein tyrosine kinase (LCK), A kinase anchorin 4 (AKAP-4),
synovial sarcoma X breakpoint 2 (SSX2), receptor of advanced glycation end products
(RAGE-1), legumain, human papilloma virus E6 (HPV E6), human papilloma virus E7 (HPV
E7), intestinal carboxylesterase, mutated heat shock protein 70-2 (mut hsp70-2), CD79a,
CD79b, CD72, leukocyte-associated immunoglobulin-like receptor 1 (LAIR1), Fc fragment of
IgA receptor (FCAR or CD890), leukocyte immunoglobin-like receptor superfamily A member
2 (LILRA2), CD300 molecule-like family member f (CD300LF), C-type lectin domain family
12 member A (CLEC12A), bone marrow stromal cell antigen 2 (BST2), EGF-like modulus-
containing mucoprotein-like hormone receptor-like 2 (EMR2), lymphocyte antigen 75 (LY 75),
glypican-3 (GPC3), Fc receptor-like 5 (FCRLS5) and/or immunoglobulin A-like peptide 1.

[0025] In some embodiments, the antigen binding domain is selected from the group
consisting of a monoclonal antibody, a polyclonal antibody, a human antibody, a humanized
antibody, a single domain antibody, and an antigen binding fragment.

[0026] In some embodiments, the antigen binding domain targets a solid tumor.

[0027] In some embodiments, the solid tumor is selected from the group consisting of:
lung cancer, breast cancer, colon cancer, renal cell carcinoma, liver cancer, non-small cell lung
cancer, small intestine cancer, esophagus cancer, osteosarcoma, pancreatic cancer, skin cancer,
head or neck cancer, cutaneous or intraocular malignant melanoma, uterus cancer, ovarian
cancer, rectal cancer, anal cancer, stomach cancer, testis cancer, fallopian tube carcinoma,
endometrial cancer, cervical cancer, vaginal cancer, vulval cancer, Hodgkin’s disease, non-

Hodgkin’s lymphoma, carcinoma of endocrine system, thyroid cancer, parathyroid cancer,
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adrenal carcinoma, soft tissue sarcoma, urethral carcinoma, carcinoma of penis, pediatric solid
tumor, bladder cancer, renal or ureteral cancer, carcinoma of renal pelvis, central nervous
system (CNS) tumor, primary CNS lymphoma, tumor angiogenesis, spinal tumor, brainstem
glioma, pituitary adenoma, Kaposi sarcoma, epidermoid, squamous cell carcinoma, and T cell
lymphoma.

[0028] In some embodiments, the antigen binding domain targets a non-solid tumor.

[0029] In some embodiments, the non-solid tumor is selected from the group consisting
of chronic lymphoblastic leukemia (CLL), acute leukemia, acute lymphoblastic leukemia
(ALL), B cell acute lymphoblastic leukemia (B-ALL), T cell acute lymphoblastic leukemia (T-
ALL), chronic myeloid leukemia (CML), acute myeloid leukemia (AML), B cell
prolymphocytic leukemia, blast cell plasmacytoid dendritic cytoma, Burkitt's lymphoma,
diffuse large B cell lymphoma, follicular lymphoma, hairy cell leukemia, small or large cell
follicular lymphoma, malignant lymphoproliferative conditions, MALT lymphoma, mantle cell
lymphoma, marginal zone lymphoma, multiple myeloma, myelodysplasia and myelodysplastic
syndrome, Hodgkin’s lymphoma, plasmablast lymphoma, Plasmacytoid dendritic cytoma, B
lymphocytoma, and Waldenstrom macroglobulinemia.

[0030] In some embodiments, the transmembrane domain includes one protein derived
from a protein selected from the group consisting of CD28, CD3e, CD27, CD3g, CD45, CDA4,
CDs5, CDS, CD9, CD16, CD22, CD33, CD37, CD64, CD80, CD86, CD134, CD137, CD154,
CD19, IL2Rp, IL2Ry, IL7 Ra, ITGAD, CDI11d, ITGAE, CD103, ITGAL, CDI11a, LFA-1,
ITGAM, CD11b, ITGAX, CDl1l1c, ITGB1, CD29, ITGB2, CD18, LFA-1, ITGB7, TNFR2.

[0031] Insome embodiments, the costimulatory domain includes a costimulatory domain
of protein selected from the group consisting of: CD137, CD28, CD27, 0X40, CD30, CD40,
PD-1, ICOS, LFA-1, CD2, CD7, CD160(BY55), LIGHT, NKG2C, B7-H3, CDS, ICAM-1,
GITR, BAFFR, HVEM(LIGHTR), SLAMF7, NKp8O(KLRF1), CD19, CD4, CD8a, CDSp,
IL2RP, IL2Ry, IL7 Ra, ITGA4, VLAL, CD49a, ITGA4, 1A4, CD49D, ITGA6, VLA-6, CD49f,
ITGAD, CD11d, ITGAE, CD103, ITGAL, CD11a, LFA-1, ITGAM, CD11b, ITGAX, CDllc,
ITGB1, CD29, ITGB2, CDI18, ITGB7, TNFR2, TRANCE/RANKL, DNAMI(CD226),
SLAMF4(CD244, 2B4), CD84, CD96(Tactile), CEACAMI1, CRTAM, Ly9(CD229), CD160,
PSGL1, CD100(SEMA4D), CD69, SLAMF6(NTB-A, Ly108), SLAM(SLAMF1, CDI150,
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IPO-3), BLAME(SLAMES), SELPLG(CD162), LTBR, LAT, GADS, SLP-76, PAG/Cbp,
NKp44, NKp30, NKp46 and/or NKG2D.

[0032] In some embodiments, the primary intracellular signal transduction domain
includes a functional signal transduction domain of protein selected from the group consisting
of CD3{, FcRy(FCER1G), FcyRlIla, FcRB(FceR1b), CD3y, CD3s, CD3e, CD79a, CD79b,
DAP10 and/or DAP12.

[0033] Insome embodiments, the hinge region connects the antigen binding domain with
the transmembrane domain, and includes a hinge region of protein selected from the group
consisting of human Ig (immunoglobulin) hinge region, a GS linker, a KIR2DS2 hinge region,
or a CD8a hinge region.

[0034] The present application further provides a method of preparing the modified
immunologic effector cell of the present application, including the following steps:
administering an sgRNA targeting an exon of said HLA-A gene and an sgRNA targeting an
exon of said TRAC gene to the immunologic effector cell which is not modified, wherein the
sgRNA targeting the exon of said HLA-A gene comprises a nucleotide sequence shown in any
one of SEQ ID No: 17-18, 91-92, and said sgRNA targeting the exon of said TRAC gene
comprises a nucleotide sequence shown in SEQ ID No: 1.

[0035] In some embodiments, the modification results in down-regulation of expression
and/or activity of two genes, wherein the two genes consist of the TRAC gene and the HLA-A
gene.

[0036] In some embodiments, the expression and/or activity of the TRAC gene and the
HLA-A gene are/is down-regulated, the expression and/or activity of the B2M gene are/is not
down-regulated, and the expression and/or activity of the CIITA gene are/is not down-regulated,
as compared with the corresponding wild type cell.

[0037] In some embodiments, as compared with the corresponding wild type cell, the
expression and/or activity of the two genes are down-regulated, wherein the two genes consist
of the TRAC gene and the HLA-A gene.

[0038] Insome embodiments, the down-regulation of the expression level and/or activity
of the genes include a down-regulation of expression and/or activity of a nucleic acid molecule

encoding the genes; and/or a down-regulation of expression and/or activity of a protein product
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encoded by the genes.

[0039] In some embodiments, the modification includes gene mutation and/or gene
silencing.

[0040] Paragraphs [0040]-]0046] have been intentionally deleted.

[0047] In some embodiments, the modification further includes administering Cas
enzyme to the cell.

[0048] In some embodiments, the Cas enzyme includes a Cas protein. In some
embodiments, the Cas protein includes Cas9 protein.

[0049] The present application further provides a composition including the
immunologic effector cells of the present application and a pharmaceutically acceptable carrier.

[0050] In some embodiments, the composition includes a cell population, wherein the
cell population includes the modified immunologic effector cell of the present application.

[0051] The present application further provides use of the modified immunologic
effector cells of the present application for preparing a CAR-T cell.

[0052] The present application further provides use of the modified immunologic

effector cells of the present application in manufacture of a drug for allogeneic therapy.




[0053] The present application further provides a method of allogeneic therapy,
including administering the modified immunologic effector cell of the present application to a
patient or subject.

[0054] The present application further provides use of the modified immunologic
effector cell of the present application for allogeneic therapy.

[0055] The present application further provides use of the modified immunologic
effector cell of the present application in manufacture of a drug for treating tumors.

[0056] The present application further provides a method of treating tumor, including
administering the modified immunologic effector cell of the present application to a patient or
subject.

[0057] The present application further provides the modified immunologic effector cell
for treating a tumor.

[0058] In some embodiments, the tumor includes solid and non-solid tumors.

[0059] In some embodiments, the tumor is selected from the group consisting of: lung
cancer, breast cancer, colon cancer, renal cell carcinoma, liver cancer, non-small cell lung
cancer, small intestine cancer, esophagus cancer, osteosarcoma, pancreatic cancer, skin cancer,
head or neck cancer, cutaneous or intraocular malignant melanoma, uterus cancer, ovarian
cancer, rectal cancer, anal cancer, stomach cancer, testis cancer, fallopian tube carcinoma,
endometrial cancer, cervical cancer, vaginal cancer, vulval cancer, Hodgkin’s disease,
non-Hodgkin’s lymphoma, carcinoma of endocrine system, thyroid cancer, parathyroid cancer,
adrenal carcinoma, soft tissue sarcoma, urethral carcinoma, carcinoma of penis, pediatric solid
tumor, bladder cancer, renal or ureteral cancer, carcinoma of renal pelvis, central nervous
system (CNS) tumor, primary CNS lymphoma, tumor angiogenesis, spinal tumor, brainstem
glioma, pituitary adenoma, Kaposi sarcoma, epidermoid, squamous cell carcinoma, and T cell
lymphoma.

[0060] Persons skilled in the art can easily recognize other aspects and advantages of the
present application from the following detailed description.

[0061] The following detailed description only shows and describes exemplary
embodiments of the present application. As persons skilled in the art will appreciate, the
present application enables persons skilled in the art to make modifications to the disclosed

embodiments without departing the spirit and scope of the invention involved in the present
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application. Correspondingly, the accompany drawings and description in the specification of

the present application are only illustrative, rather than restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062] The specific features of the invention involved in the present application are
shown in the appended claims. By referring to the exemplary embodiments as detailedly
described below and the accompanying drawings, the features and advantages of the invention
involved in the present application can be better understood. The accompany drawings are
briefly described as follows:

[0063] FIG. 1 shows the Sanger sequencing results of the TRAC gene of the present
application after Sg9RNA editing.

[0064] FIG. 2 shows the TA clone detection results of the TRAC gene of the present
application after Sg9RNA editing.

[0065] FIG. 3 shows the flow cytometric results of the TRAC gene of the present
application after Sg9RNA editing.

[0066] FIG. 4 shows the Sanger sequencing results of the HLA-A02 gene of the present
application after Sg2RNA editing.

[0067] FIG. 5 shows the Sanger sequencing results of the HLA-A02 gene of the present
application after Sg5SRNA editing.

[0068] FIG. 6 shows the Sanger sequencing results of the HLA-AT11 gene of the present
application after Sg10-3RNA editing.

[0069] FIG. 7 shows the Sanger sequencing results of the HLA-A11 gene of the present
application after Sg21RNA editing.

[0070] FIGs. 8A-8B show the results of simultaneous knockout of HLA-A02 and TRAC
in the modified immune effector cells of the present application.

[0071] FIGs. 9A-9B show the protein levels of HLA-A02 and TRAC in the modified
immune effector cells of the present application.

[0072] FIGs. 10A-10D show the mRNA levels of TRAC, HLA-A, B2M and CIITA in
the modified immune effector cells of the present application.

[0073] FIGs. 11A-11B show the protein levels of B2M and CIITA in the modified

immune effector cells of the present application.
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[0074] FIGs. 12A-12D show the protein levels of TRAC, HLA-A, B2M and CIITA in
the modified immune effector cells of the present application.

[0075] FIGs. 13A-13B show the knockout status of TRAC and HLA-A at mRNA levels
in the modified immune effector cells of the present application.

[0076] FIGs. 14A-14B show the protein levels of CD69 and CD137 in the modified
immune effector cells of the present application.

[0077] FIG. 15 shows the co-culture status of the modified immune effector cells of the
present application and NK cells

[0078] FIG. 16 shows the level of IFN-y expressed in the modified immune effector cells
of the present application.

[0079] FIGs. 17A-17D show the protein levels of TRAC, HLA-A, B2M and CIITA in
the modified immune effector cells of the present application.

[0080] FIG. 18 shows the efficiency of the modified immune effector cells of the present
application for infecting the CAR.

[0081] FIG. 19 shows the amplification fold of the modified immune eftector cells of the
present application.

[0082] FIG. 20 shows the killing effect of the modified immune effector cells of the
present application on CD19 positive target cells.

[0083] FIG. 21 shows a dosage regimen for administration of the modified immune
effector cells of the present application.

[0084] FIG. 22 shows the killing effect of the modified immune effector cells of the

present application on the tumor in mice.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0085] Hereinafter the embodiments of the present application are described by
reference to particular examples. Persons skilled in the art can readily understand other
advantages and effects of the inventions of the present application from the disclosure of the
present specification.

[0086] Hereinafter the present application will be further described. In the present
invention, unless otherwise specified, the scientific and technical terms as used herein will

have meanings commonly understood by persons skilled in the art. Moreover, all the terms
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and laboratory operation steps associated with protein and nucleic acid chemistry, molecular
biology, cell and tissue culture, microbiology and immunology used herein are widely used
terms and conventional steps in the corresponding fields. Meanwhile, in order to better
understand the present invention, definitions and explanations of related terms are provided
below.

[0087] In the present application, the term “immune effector cells” generally refers to
immune cells that take part in the immune response and perform the effector function. For
example, the performing effector function can include clearing a foreign antigen or promoting
a response of immune effector, etc. Immune effector cells can include plasmacytes, T cells, B
cells, natural killer (NK) cells, natural killer T (NKT) cells, mastocytes, and bone
marrow-derived phagocytes.

[0088] In the present application, the term “modification/modified” generally refers to
changing cell status or structure and/or change of cell status or structure. The change is usually
in relation to the status or structure of the corresponding cells that are not modified. The
change can include changes in the expression level or function of endogenous cell genes, e.g.,
down-regulating, up-regulating the expression level of endogenous cell genes or not
expressing the endogenous cell genes by means of genetic engineering. The genetic
engineering means can include homologous recombination, CRISPR/Cas9 system gene editing,
etc. The change can also include changes in cell protein expression, structure or function, e.g.,
changes in protein expression, structure or function realized by changing the expression level
or function of corresponding endogenous genes, such as, changes in protein expression,
structure or function realized by regulating protein translation and post-translational
modification. The changes can also include introduction of foreign gene, expression of foreign
protein and so on.

[0089] In the present application, the term “TRAC” generally refers to T cell receptor a
chain constant region (T cell receptor alpha constant). T cell receptor (TCR) generally refers to
a specific receptor located on the surface of T cell that can recognize an antigen binding to a
major histocompatibility complex (MHC) molecule. TCR is commonly composed of two
different protein chains (i.e., a heterogeneous dimer). In humans, the TCR in a majority of T
cells is composed of one alpha-chain and a beta-chain (which are encoded by TRA and TRB,

respectively), and such T cells are called a,p-T cells. In a minority of T cells, the TCR is
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composed of y-chain and 6-chain (which are encoded by TRG and TRD, respectively), and
such T cells are called v,0-T cells. Generally, a,B-T cells account for about 95% of the total T
cells, while v,0-T cells account for about 5% of the total T cells. This ratio varies during the
development of individuals and in diseased states, such as leukemia, and varies between
species. Each chain of TCR contains variable regions and constant regions. In humans, the
gene encoding the a chain (TRA, e.g., information as shown by HGNC:12027) is located on
chromosome 14 and consists of multiple gene fragments, including a variable fragment (V), a
junction fragment (J) and a constant region (C). The TRAC gene generally refers to a gene
sequence encoding the constant region (C) of a chain of T cell receptor (e.g., information as
shown by HGNC:12029), which is located on chromosome 14 (14qll1.2; 14:
22,547,505-22,552,131). Generally, one of the genes of the variable fragments (V) encoding
the N-fragment of antigen recognition domain is rearranged with one of the junction fragments
(J) to produce a functional V-region exon, which is transcribed and linked to the constant
region (C) by splicing, thereby forming a coding sequence of a chain of the T cell receptor.
[0090] In the present application, “HLA-A” generally refers to a class of polypeptide
chains of human leukocyte antigens which are encoded by the HLA-A gene located at human
chromosome 6p21.3 (e.g., information as shown by HGNC:4931). HLA-A is one of the three
major types of polypeptides that constitute MHC Class I molecules on the surface of human
cells, and others further include HLA-B and HLA-C. A heterodimer composed of an a chain
encoded by HLA-A gene and a B chain encoded by B2M gene (B2-microglobulin) is an
HLA-A class MHC I molecule. The o chain encoded by HLA-A gene can include an al
domain, an a2 domain, an a3 domain, a transmembrane region, and a cytoplasmic region,
wherein the al domain, and the a2 domain can be combined with a peptide fragment so as to
present the peptide fragment to the immune cells by the MHC I molecules (e.g., HLA-A class).
In humans, similar to most mammals, the o chain of MHC I molecule is polymorphic, and
there are many variations in the primary structure thereof. By December 2013, there are 2432
known HLA-A alleles in total, which encode 1740 active proteins and 117 inactive proteins. In
the present application, HLA-A alleles can include sequence information of different HLA-A
alleles included in the IMGT/HLA Database Version 3.38.0
(https://www.ebi.ac.uk/ipd/imgt/hla/) and named by the WHO HLA Factor Nomenclature

Committee.
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[0091] In the present application, the term “B2M” generally refers to f2-microglobulin
that is one of the components of the MHC Class I molecule. B2 microglobulin (also known as
B chain) can form an MHC Class I molecule, together with an a chain encoded by HLA. B2M
is generally expressed in all karyocytes. In humans, 2 microglobulin is encoded by the B2M
gene located at 15g21.1 (e.g., information as shown by HGNC:914).

[0092] In the present application, the term “CIITA” generally refers to a transactivator of
major histocompatibility complex Class II (MHC II). The transactivator can be a protein
including an acid transcription activation domain, four LRRs (a leucine-enriched repetitive
sequence) and a GTP binding domain. The protein can be located within the cell nucleus as a
positive modulator of gene transcription of the major histocompatibility complex Class 11
(MHCII), and called as “primary control factor” for the expression of these genes. The protein
can also bind to GTP and transport itself to the nucleus by binding to GTP, where it usually
functions by acetyltransferase (AT) activity in a coactivator-like manner. In humans, the
protein is encoded by the gene located at 16p13.13 (e.g., information as shown by
HGNC:7067), which can produce several isoform transcript variants encoding different
isoforms.

[0093] In the present application, the term "wild-type cell" generally refers to
naturally-occurring or naturally derived cells.

[0094] In the present application, the term "T cells" generally refers to thymus-derived
cells that participate in immune responses mediated by various cells.

[0095] In the present application, the term "nucleic acid” or “polynucleotide” or “nucleic
acid molecule” generally refers to deoxyribonucleic acid (DNA) or ribonucleic acid (RNA)
and a polymer of single stranded or double stranded formats. Unless specifically defined, the
term may include nucleic acids which include naturally-occurring nucleotide analogues that
have similar binding properties to a reference nucleic acid (e.g., showing the sequence
information) and are metabolized in a manner similar to naturally occurring nucleotides.
Unless otherwise specified, the sequence of a nucleic acid can include conservatively modified
variants thereof, such as, degenerate codon substitution, alleles, direct homologs, SNPs and
complementary sequences, as well as explicitly specified sequences.

[0096] In the present application, the term "expression” generally refers to the

transcription and/or translation of a specific nucleotide sequence.
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[0097] In the present application, the term "gene mutation” generally refers to a variation
in the composition or arrangement sequence of base pairs in the structure of a gene, e.g., point
mutations caused by change of a single base, or deletion, duplication, insertion of a plurality of
bases, etc.

[0098] In the present application, the term "gene silencing" generally refers to blocking
the expression of certain genes through regulatory mechanisms. It includes primarily two
types: one is transcriptional gene silencing (TGS) caused by factors like DNA methylation,
heterochromatin, location effect, etc., and the other is post-transcriptional gene silencing
(PTGS), i.e., affecting the expression of gene at the post-transcriptional level by specific
intervention of target RNA. Generally, when a gene is silenced, the expression of the
corresponding gene is down-regulated/reduced. When a gene is knocked out, it is usually no
expressed. For example, the expression of a certain gene disappears in cells if all alleles of a
certain gene are knocked out. Gene silencing is usually considered as a mechanism of gene
knockdown, and the general method for gene silencing can be, ¢.g., RNAI.

[0099] In the present application, the term "endogenous” refers to any substance derived
from or generated within organisms, cells, tissues, or systems.

[00100] In the present application, the term "exogenous" refers to any substance
introduced from or generated outside organisms, cells, tissues, or systems.

[00101] In the present application, the term "antisense RNA” generally refers to a
single stranded RNA complementary to a transcript mRNA (messager RNA). The antisense
RNA can inhibit the expression of gene by binding to mRNA. For example, the binding of
antisense RNA with target mRNA results in an increased sensitivity of the double stranded
RNA molecule to RNA enzyme III, and causes the degradation of the double stranded RNA
molecule. For example, the antisense RNA binds to the upstream untranslated region of
mRNA, so as to directly inhibit the translation of target mRNA.

[00102] In the present application, the term "siRNA” generally refers to an
abbreviation of Small Interfering RNA or Short Interfering RNA. SiRNA is a class of double
stranded, noncoding RNA molecules with a length of about 18-28 base pairs, which can cause
the degradation of mRNA by the complementary binding with mRNA, thereby interfering
with the expression of specific genes. In some embodiments, siRNA can be a product obtained

by treating a long double stranded RNA or shRNA with Dicer enzyme. In some embodiments,
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siRNA enters a cell and forms an RNA induced silencing complex (RISC) with another protein,
the sense strand is degraded, and the antisense strand binds to a complementary target
sequence, thereby achieving gene silencing.

[00103] In the present application, the term "shRNA” generally refers to an
abbreviation of short hairpin RNA, that is, “short hairpin RNA”. ShRNA usually includes two
short reverse repeat sequences spaced by a loop sequence to form a hairpin structure.
Generally, it can further include 5-6 T bases as the transcription terminator of RNA
polymerase III. In some embodiments, shRNA can enter cells via viral vectors or plasmids,
and be transcribed under the action of polymerase II or polymerase III. The transcripts are
exported from the nucleus (usually through Exportin 5), and then transported to RISC after
Dicer treatment. The sense strand is degraded, and the antisense strand can be combined with a
complementary target sequence, thereby achieving gene silencing.

[00104] In the present application, the term "CRISPR/Cas system" generally refers to
a group of molecules including RNA-directed nuclease or other effector molecules and gRNA
molecules, which can direct and realize the modification of nucleic acid at the site of targeting
sequence by RNA-directed nuclease or other effector molecules, e.g., inducing degradation of
the target sequence. In some embodiments, the CRISPR system includes gRNA and a Cas
protein, e.g., a Cas9 protein. The system including Cas9 or a functional variant thereof is
called “Cas9 system” or “CRISPR/Cas9 system” in the present application. In some
embodiments, the gRNA molecule can be complexed with the Cas molecule to form a
ribonucleoprotein (RNP) complex.

[00105] In the present application, the terms "gRNA molecule” or “guide RNA”,
“instruction RNA”, “direct RNA”, “guide RNA molecule”, “gRNA” can be used
interchangeably, and generally refer to a nucleic acid molecule that can promote directing the
RNA-directed nuclease or other effector molecules (generally combined with gRNA
molecules) specifically to the target sequence. In some embodiments, the directing is achieved
by the hybridization of a portion of gRNA with DNA (e.g., via a gRNA guide domain) and the
binding of a portion of gRNA molecule with an RNA directed nuclease or other effector
molecules (e.g., at least through gRNAtracr). In some embodiments, the gRNA molecule
consists of a single continuous polynucleotide molecule, which is herein referred to as a

"single guide RNA" or "sgRNA" or the like. In other embodiments, the gRNA molecule
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consists of a plurality of (e.g., two) polynucleotide molecules that can be associated with
themselves (generally by hybridization), which is herein referred to as "double guide RNA" or
"dgRNA", etc.

[00106] In the present application, the term “Cas protein” generally refers to an
enzyme responsible for cutting DNA in the CRISPR/Cas system. It can include enzymes from
CRISPR/Cas system Types I, 1I, and 111, e.g., Cas3, Cas9, Cas10.

[00107] In the present application, the term "Cas9 protein" generally refers to an
enzyme from the bacterial type II CRISPR/Cas system and responsible for cutting DNA. Cas9
can include the wild-type protein and functional variants thereof.

[00108] In the present application, “allele” generally refers to various forms of
variations in gene sequences on loci. Locus, also known as gene site or site, refers to a fixed
position on a chromosome, such as the location of a gene. The arrangement of loci in a
genome is called genetic map.

[00109] In the present application, the term "chimeric antigen receptor (CAR)"
generally refers to an antigen receptor fused by fusing an antigen binding region of an
antibody which recognizes a tumor associated antigen (TAA) or a binding fragment of other
target molecules with an "immune receptor tyrosine-based activation motifs (ITAM, typically
CD3( or FceRly) of an intracellular signal domain. For example, the basic structure of CAR
can include an antigen binding domain of a tumor-associated antigen (TAA) or other target
molecules (typically, an scFv originated from the antigen binding region of a monoclonal
antibody), an extracellular hinge region, a transmembrane region, and an immunoreceptor
tyrosine-based activation motif (ITAM) of an intracellular immune receptor.

[00110] In the present application, the term "binding domain” generally refers to a
domain that (specifically) binds to a given target epitope or a given target site of a target
molecule (e.g., an antigen), interacts with the given target epitope or the given target site, or
recognizes the given target epitope or the given target site.

[00111] In the present application, the term "specific binding" generally refers to a
measurable and reproducible interaction, such as, the binding between a target and an antibody,
which can determine the presence of a target in the presence of heterogeneous populations of
molecules (including biomolecules). For example, antibodies that specifically bind to targets

(which can be epitopes) are antibodies that bind the target(s) with greater compatibility,
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affinity, easiness, and/or duration than other targets. In some embodiments, the antibody
specifically binds to an epitope on a protein that is conserved in proteins of different species.
In another embodiment, the specific binding includes but is not limited to exclusive binding.

[00112] In the present application, the term "transmembrane domain” generally refers
to a polypeptide or protein which is encoded at a DNA level by an exon including at least an
extracellular region, a transmembrane region, and an intracellular region. The transmembrane
domain generally includes three different structural regions: N-terminal extracellular region,
middle conserved transmembrane extension region, and C-terminal cytoplasmic region. The
transmembrane domain may further include an intracellular region or a cytoplasmic region.

[00113] In the present application, the term ‘“hinge region” generally refers to a
region located between the binding domain and the transmembrane domain in the CAR
structure. The hinge region usually comes from IgG family, such as IgG1 and 1gG4, and some
from IgD and CD8. Generally, the hinge region has a certain degree of flexibility, which
affects the spatial constraints between the CAR molecule and its specific target, thereby
affecting the contact between CAR T cells and tumor cells.

[00114] In the present application, the term "costimulatory" generally refers to a
source of the second signal of lymphocyte activation, which is usually generated by an
interaction of costimulatory molecules on the surface of immune cells (between T cells/B cells
or between antigen presenting cells/T cells) involved in adaptive immunity with their receptors.
For example, the complete activation of T cells depends on dual signaling and the action of
cytokine. The first signal of T cell activation is derived from the specific binding of its
receptors with the antigens, that is, the recognition of T cells to the antigens; and the second
signal of T cell activation is derived from the costimulatory molecule, that is, the interaction of
the costimulatory molecules of the antigen presenting cells with the corresponding receptors
on the surfaces of T cells.

[00115] In the present application, the term “costimulatory domain” generally refers
to an intracellular portion of the corresponding receptor of the costimulatory molecule, which
can transduce a costimulatory signal (also known as the second signal). For example, in
CAR-T cells, the costimulatory domain derived from CD137 (or receptors of other
costimulatory molecules) can be activated after the binding of the extracellular binding

domain in the CAR structure with the corresponding antigen, thereby transducing a
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costimulatory signal.

[00116] In the present application, the term "primary signal transduction domain”
generally refers to an amino acid sequence within a cell that can generate signals which
promote the immune effector function of CAR-containing cells such as CAR-T cells.
Examples of the immune effector functions in, e.g., CAR-T cells can include cell lysis activity
and auxiliary activity, including cytokine secretion. In some embodiments, the primary signal
transduction domain transduces the effector functional signals and directs the cells to perform
the specialization function. Although the primary signal transduction domain can be used in its
entirety, it is not necessary to use the entire chain in many cases. As for the use of a truncated
portion of the primary signal transduction domain, such truncated portion can be used to
replace the intact chain, as long as it can transduce the effector functional signals. The term
“primary signal transduction domain” is thus intended to encompass any truncated portion of
an intracellular signal transduction domain that is sufficient to transduce the effector
functional signals.

[00117] In the present application, the term "tumor antigen” generally refers to a
molecule that is expressed on the surface of a tumor cell in its entirety or as a fragment and
can be used to preferentially direct a drug to the tumor cell (e.g., proteins, saccharides, or
lipids). In some embodiments, the tumor antigen can be a marker expressed by both normal
cells and cancer cells, e.g., genealogical markers, such as, CD19 on B cells. In some
embodiments, the tumor antigen can be cell surface molecules with over-expression in tumor
cells, e.g., 1-fold, 2-fold, 3-fold, or more over-expression, as compared with that in normal
cells. In some embodiments, the cell surface molecules are abnormally expressed in tumor
cells, e.g., including deletion, addition, or mutation of molecules as compared with the
corresponding molecules expressed in normal cells. In some embodiments, the tumor antigen
can be exclusively expressed on the surface of tumor cells in its entirety or as a fragment (e.g.,
MHC/peptide), and not synthesized or expressed on the surface of normal cells. In some
embodiments, the CARs in the present application can include an antigen binding domain
binding to the MHC-presenting peptide, such as, an antibody or a fragment of antibody. In
general, endogenous protein-derived peptides bind to major histocompatibility complex (MHC)
Class I molecules, and are recognized by the T cell receptors (TCR) on CD8+T lymphocytes.

MHC Class 1 complexes are constitutively expressed by all the karyocytes. Virus specific
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and/or tumor specific peptide/MHC complexes can be used as a unique class of cell surface
targets for immunotherapy. (see, e.g., Sastry et al., J Virol.2011 85(5):1935-1942; Sergeeva et
al., Blood, 2011 117(16):4262-4272; Verma et al., J Immunol 2010 184(4):2156-2165;
Willemsen et al.,, Gene Ther 2001 8(21):1601-1608; Dao et al., Sci Transl Med 2013
5(176):176ra33; Tassev et al., Cancer Gene Ther 2012 19(2):84-100).

[00118] In the present application, the term "monoclonal antibody” generally refers
to antibodies obtained from a population of substantially homogeneous antibodies. Namely, all
antibodies constituting the population are the same, except for potential natural mutation
and/or post-translational modification (such as isomerization and amidation) that may be
present in a very small amount. The monoclonal antibody is highly specific and targets a
single antigenic site. Unlike typical polyclonal antibody preparations containing different
antibodies targeting different determinants (epitopes), each type of monoclonal antibody
targets a single determinant on the antigen. In addition to their specificity, the advantages of
monoclonal antibodies rely on that they are synthesized from hybridoma cultures and are not
contaminated by other immunoglobulins. The modifier "monoclonal” indicates that the
antibody obtains characteristics from a population of substantially homogeneous antibodies,
and should not be interpreted as requiring generating an antibody by any specific method.

[00119] In the present application, the term "polyclonal antibody” generally refers to
a composition of various antibody molecules. The polyclonal antibodies can bind to or be
reacted with a plurality of different specific antigen determinants on a single antigen or
different antigens. The variation degree of antigenic specificity of the polyclonal antibodies is
located within the variable regions of a single antibody constituting the polyclonal antibodies,
such as, in the complementary determining region (CDR) 1, CDR2, and CDR3 regions. For
example, the polyclonal antibodies can be prepared by immunizing animals with target sSFGFR
or a part thereof. For example, the polyclonal antibodies can be prepared by mixing multiple
monoclonal antibodies with the desired target SFGFR specificity.

[00120] In the present application, the term "human antibody" generally refers to an
antibody with variable and constant regions derived from the sequence of immunoglobulin of
human germ line. Human antibodies are well known in the prior art (e.g., please refer to van
Dijk, M.A. and van de Winkel, J.G., Curr.Opin.Chem.Biol.5(2001)368-374). The human

antibodies can also be generated in transgenic animals (e.g., mice) which can generate a
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complete or selected set of human antibodies in absence of generated endogenous
immunoglobulin after immunization (e.g., Jakobovits, A. et al., Proc.Natl.Acad.Sci.USA
90(1993)2551-2555; Jakobovits, A. et al., Nature 362(1993)255-258; Brueggemann, M. et al.,
YearImmunol.7(1993)33-40). The human antibodies can also be generated in a phage display
library (e.g., Hoogenboom, H.R. and Winter, G., J.Mol.Bi0l.227(1992)381-388; Marks, J.D. et
al., J.Mol.Bi0l.222(1991)581-597). The term “human antibody” can also include antibodies
modified in the constant regions.

[00121] In the present application, the term "humanized antibody” generally refers to
an antibody which includes sequences of heavy chain variable regions and light chain variable
regions derived from non-human species (e.g., mice), but in which at least a portion of the VH
and/or VL sequences have been changed to be similar to the human germline variable
sequences. For example, the term "humanized antibody" is an antibody or a variant, derivative,
analogue or fragment thereof that can bind to a related antigen with immune specificity and
includes a framework region (FR) which includes substantially an amino acid sequence of a
human antibody and a complementary determining region (CDR) which includes substantially
an amino acid sequence of a non-human antibody. In the context of CDR, the term
“substantially” means that the amino acid sequence of CDR has at least 80%, e.g., at least 85%,
at least 90%, at least 95%, at least 98% or at least 99% identity with an amino acid sequence
of CDR of a non-human antibody. The humanized antibodies include substantially at least one,
typically two variable domains (Fab, Fab’, F(ab’)2, FabC, Fv), wherein all or substantially all
CDR regions correspond to the CDR region of a non-human immunoglobulin and all or
substantially all framework regions are frame regions with consensus sequence of human
immunoglobulin. In some embodiments, the humanized antibody can further include at least a
portion of a constant region of immunoglobulin (Fc), typically a constant region of human
immunoglobulin.

[00122] In the present application, the term "single domain antibody” generally refers
to a class of antibodies in which a light chain of antibody is deleted and a heavy chain variable
region is contained. It is also known as nanobody due to its low molecular weight. Single
domain antibodies were initially found in camel family animals, and then similar antibodies
were found in nurse shark, big star shark, skate and other cartilaginous fishes. For example,

antibody in which the light chain and the CHI1 region of the heavy chain constant region of a
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conventional antibody are deleted is called heavy chain antibody (HcAb), which are
ubiquitous in all kinds of camel family. For example, a heavy chain antibody called as Ig new
antigen receptor is abbreviated as IgNAR, which is composed of two identical heavy chains
including five constant regions and one variable region. The variable regions of the heavy
chain antibody are merely composed of the variable region of the heavy chain of the antibody.
Like the Fab of a conventional antibody, the variable region can specifically bind to an antigen,
so that the heavy antibody can play the same role as a conventional antibody.

[00123] In the present application, the term "tumor” generally refers to a neoplasm or
solid lesion formed by abnormal cell growth. In the present application, the tumor can be a
solid tumor or a non-solid tumor. In some embodiments, a visible lump that can be detected by
clinical examinations such as, X-ray radiography, CT scanning, B-ultrasound or palpation can
be called solid tumor, while a tumor that cannot be seen or touched by X-ray, CT scanning,
B-ultrasound and palpation, such as leukemia, can be called non-solid tumor.

[00124] In the present application, the term "CD” (i.e., Cluster of differentiation),
also called differentiation population, generally refers to cell surface molecules used to
recognize immune antibody labels. CD molecules have many applications, typically as
important receptors or ligands of cells. Some CDs can participate in the signal cascade of cells,
thereby changing the behavior of cells. Some CDs are independent of cell signal transduction,
but have other functions, such as cell adhesion. Until April 21, 2016, the total number of
human CD molecules is 371, such as, CD28, CD3e, CD45, CD4, CD5, CDS, CD9, CDl16,
CD22, CD33, CD37, CD64, CD80, CD86, CD134, CD137 and CD154 used as the source of
transmembrane domain, and CD137, CD28, CD134 (0X-40) and CD278 (ICOS) as the source
of costimulatory domain in the present application.

[00125] In the present application, the term "pharmaceutically acceptable carrier”
generally refers to a pharmaceutically acceptable substance, composition, or vehicle involved
in carrying, storing, transferring, or administering a cell preparation, e.g., liquids, semi-solid or
solid fillers, diluents, osmotic agents, solvent, or encapsulating substances. The
pharmaceutically acceptable carrier can include a pharmaceutically acceptable salt, wherein
the term “pharmaceutically acceptable salt” includes salts of active compounds prepared by
using a relatively nontoxic acid or base, e.g., sodium chloride, depending on the cell nature of

the present application. The pharmaceutically acceptable carrier can further include organic
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acids (e.g., lactic acid), bioactive substances (e.g., polypeptides, antibodies, and the like) and
antibiotics (e.g., penicillin, streptomycin), etc. The pharmaceutically acceptable carrier can
further include a hydrogel, such as, a hydrogel containing polyacrylamide. The
pharmaceutically acceptable carrier can include storage solution, cryopreservation solution,
injection, etc., which can be used for cells. In general, the pharmaceutically acceptable carrier
can maintain the activity of the cells carried by the carrier without hindering its therapeutic
efficacy. The pharmaceutically acceptable carrier can also contribute to the storage,
transportation, proliferation and migration of cells, and is suitable for clinical application.

[00126] In the present application, the term "composition” generally refers to a
composition suitable for administration to patients, human patients. For example, the
composition of the present application can include the immunologic effector cells of the
present application, and optionally a pharmaceutical acceptable carrier. In some embodiments,
the acceptable ingredients of the composition are nontoxic to the recipients at the dose and
concentration as used. The composition of the present application includes, but is not limited
to, liquid, frozen, and lyophilized compositions.

[00127] In the present application, the term "allogeneic therapy" generally refers to a
therapy of administering organs, tissues, cells, etc. which do not come from the subject or
patient to achieve a therapeutic purpose.

[00128] In the present application, the term "include/including" generally refers to
encompassing clearly specified features, but does not exclude other elements.

[00129] In the present application, the term “about” generally refers to a variation
within 0.5% to 10% of a given value, e.g., a variation within 0.5%, 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, or 10% of a given
value.

[00130] In an aspect, the present application relates to a modified immunologic
effector cell, wherein the expression and/or activity of the TRAC gene and the HLA-A gene
are/is down-regulated, the expression and/or activity of the B2M gene are/is not
down-regulated, and the expression and/or activity of the CITA gene are/is not
down-regulated, as compared with the expression and/or activity of the corresponding genes in
corresponding cells which are not modified.

[00131] In another aspect, the present application further provides a method of
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preparing the modified immunologic effector cell of the present application, including the
following steps: as compared with the expression and/or activity of the corresponding genes in
corresponding cells which are not modified, down-regulating the expression and/or activity of
the TRAC gene and the HLA-A gene in the immunologic effector cell, not down-regulating
the expression and/or activity of the B2M gene, and not down-regulating the expression and/or
activity of the CIITA gene.

[00132] In the present application, the modification results in down-regulation of
expression and/or activity of two genes, wherein the two genes consist of the TRAC gene and
the HLA-A gene.

[00133] Immune Effector Cells

[00134] In the present application, the immune effector cells can include plasmacytes,
T cells, B cells, natural killer (NK) cells, natural killer T (NKT) cells, mastocytes, and/or bone
marrow-derived phagocytes.

[00135] In the present application, the plasmacytes refer to effector B cells/antibody
secreting cells, which can include proto-plasmacytes, proplasmacytes, Russell bodies, Dutcher
bodies, flame-like cells, etc.

[00136] In the present application, the B cells refer to all types of B cells except
plasmacytes, such as, pre-B cells, immature B cells, mature B cells, activated B cells, etc.

[00137] In the present application, the T cells can include: helper T cells (Th) that can
assist in humoral immune and cellular immunity; suppressor T cells (Ts) that can suppress
cellular immunity and humoral immunity; effector T cells (Te) that can release lymphokines;
cytotoxic T cells (Tc) that can kill targets; delayed type hypersensitivity T cells (Td) that can
participate in the action of Type IV allergy; amplifying T cells (Ta) that can act on Th and Ts
to expand the immune effect; virgin or natural T cells that can differentiate into effector T cells
or memory T cells upon exposure to an antigen; and memory T cells (Tm) that can remember
specific antigen stimulations.

[00138] For example, the cytotoxic T cells can include a cell surface marker CD8+.

[00139] For example, the helper T cells can include a cell surface marker CD4+.

[00140] In the present application, the corresponding cells which are not modified
can include wild-type cells and/or engineered cells. The wild-type cells can include naturally

occurring cells or naturally derived cells, such as, plasmacytes, T cells, B cells, natural killer
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(NK) cells, natural killer T (NKT) cells, mastocytes and/or bone marrow-derived phagocytes
which are isolated from human body, or immune effector cells which are differentiated by
inducing precursor cells or pluripotent cells isolated from human body. The engineered cells
can be plasmacytes, T cells, B cells, natural killer (NK) cells, natural killer T (NKT) cells,
mastocytes and/or bone marrow-derived phagocytes which are isolated from human body or
differentiated by inducing precursor cells or pluripotent cells isolated from human, and further
engineered. For example, the human body is a healthy human body. For example, the healthy
human body can include those without tumors or immune system-associated diseases or
disorders.

[00141] In the present application, the artificial engineering can be those which do
not target TRAC gene, HLA-A gene, B2M gene and the CIITA gene. For example, the
artificial engineering does not affect the expression and/or activity of the TRAC gene, HLA-A
gene, B2M gene and the CIITA gene. Said not affecting the expression and/or activity of
TRAC gene, HLA-A gene, B2M gene and CIITA gene means that as compared with the
corresponding cells which are isolated from human body, or corresponding cells which are
differentiated by inducing precursor cells or pluripotent cells isolated from human body and
are not further engineered, the expression and/or activity of the TRAC gene, HLA-A gene,
B2M gene and the CIITA gene are not changed and not completely consistent. For instance, as
measured by conventional technical means in the art, there is no significant difference (P >
0.05) in the mRNA quantitative analysis of TRAC gene, HLA-A gene, B2M gene and the
CIITA gene between the compared cells. By way of example, as measured by the conventional
technical means in the art, there is no significant difference (P > 0.05) in the corresponding
polypeptide/protein quantitative analysis of TRAC gene, HLA-A gene, B2M gene and the
CITA gene between the compared cells. For example, the artificial engineered cells can
include CAR-T cells. For example, the CAR-T cells can include those in which the CAR
molecule includes a binding domain targeting a molecule selected from: CD19, PSCA, CD123,
CD20, CEA, FAP, CD133, EGFR, EGFRVIII, BCMA, PSMA, Her2, CA125, EphA2, C-met,
L1CAM, VEGFR, CS1, RORI1, EC, NY-ESO-1, MUC1, LewisY, GPC3, GD2, DLL3, CD99,
5T4, CD22, CD30, CD33, CDI138 and/or CD171, CD19, CD133, CD123, CD22, CD30,
CD171, CA125, C-met, LICAM, EC, DLL3, CD99, CS1, 5T4, CD138, CS-1 (also known as
CD2 subclass 1, CRACC, SLAMF7, CD319 or 19A24), C-type lectin-like molecule-1 (CLL-1
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or CLECL1), CD33, epidermal growth factor receptor variant Il (EGFRvIII), ganglioside G2
(GD2), ganglioside GD3, TNF receptor family member B cell mature antigen (BCMA), Tn
antigen (e.g., Tn Ag, GalNAca-Ser/Thr), prostate-specific membrane antigen (PSMA);
receptor tyrosine kinase-like orphan receptor 1 (ROR1), Fms-like tyrosine kinase 3 (FLT3);
tumor-associated glycoprotein 72 (TAG72), CD38, CD44v6, carcino-embryonic antigen
(CEA), epithelial cell adhesion molecule (EPCAM), B7H3 (CD276), KIT (CDI117),
interleukin-13 receptor subunit a-2 (IL-13Ra2 or CD213A2), mesothelin, interleukin 11
receptor o (IL-11Ra), prostate stem cell antigen (PSCA), protease serine 21, vascular
endothelial growth factor receptor 2 (VEGFR2), Lewis (Y) antigen, CD24, platelet-derived
growth factor receptor p (PDGFR-B), stage-specific embryonic antigen-4 (SSEA-4), CD20,
folate receptor a, receptor tyrosine-protein kinase ERBB2 (Her2/neu), cell surface-associated
mucoprotein 1 (MUCI1), epidermal growth factor receptor (EGFR), neurocyte adhesion
molecule (NCAM), prostase, prostate acid phosphatase (PAP), elongation factor 2 mutant
(ELF2M), ephrin B2, fibroblast activated protein o (FAP), insulin-like growth factor 1
receptor (IGF-I receptor), carbonic anhydrase IX (CAIX), proteasome (e.g., proteasome,
giantin factor) subunit B-type 9 (LMP2), glycoprotein 100 (gp100), oncogene fusion protein
(ber-abl) composed of breakpoint cluster region (BCR) and Abelson murine leukemia virus
oncogene homolog 1 (Abl), tyrosinase, ephrin A-type receptor 2 (EphA2), fucosyl GM1; sialyl
Lewis adhesion molecule (sLe), transglutaminase 5 (TGSS), high molecular
weight-melanoma-associated antigen (HMWMAA), o-acetyl-GD2 ganglioside (OAcGD?2),
folate receptor B, tumor endothelial marker 1 (TEM1/CD248), tumor endothelial marker
7-associated (TEM7R), tight junction protein 6 (CLDNG®6), thyrotropin receptor (TSHR),
G-protein-coupled receptor C-class Group 5 Member D (GPRC5D), chromosome X ORF 61
(CXORF61), CD97, CD179a, anaplastic lymphoma kinase (ALK), polysialic acid, placental
specificity 1 (PLACI), hexose moiety of globoH glycoceramide (GloboH), mammary gland
differentiation antigen (NY-BR-1), uroplakin 2 (UPK2), hepatitis virus A cell receptor 1
(HAVCRI), adrenaline receptor B3 (ADRB3), pannexin 3 (PANX3), G-protein-coupled
receptor 20 (GPR20), lymphocyte antigen 6 complex loci K9 (LY6K), olfactory receptor S1E2
(OR51E2), TCRy variable ORF protein (TARP), Wilm tumor protein (WT1); cancer/testis
antigen 1 (NY-ESO-1), cancer/testis antigen 2 (LAGE-1a), melanoma-associated antigen 1
(MAGE-AL), ETS translocation variant gene 6 located on chromosome 12p (ETV6-AML),
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sperm protein 17 (SPA17), X antigen family member 1A (XAGE1), angiogenin cell surface
receptor 2 (Tie 2), melanoma cancer/testis antigen-1 (MAD-CT-1), melanoma cancer/testis
antigen-2 (MAD-CT-2), Fos-associated antigen 1, p53, p53 mutant, prostate-specific protein
(prostein), prostate cancer tumor antigen-1 (PCTA-1 or galectin 8), T cell-recognized
melanoma antigen 1 (MelanA or MARTI); rat sarcoma (Ras) mutant, human telomerase
reverse transcriptase (hTERT), sarcoma translocation breakpoint, melanoma anti-apoptosis
protein (ML-IAP), ERG (transmembrane protease, serine 2 (TMPRSS2) ETS fusion gene),
N-acetylglucosaminyltransferase V (NA17), paired frame protein Pax-3 (PAX3), androgen
receptor, cyclin Bl, v-myc avian myelocytosis virus oncogene neuroblastoma-derived
homologs (MYCN), Ras homolog family member C (RhoC), tyrosinase-associated protein 2
(TRP-2), cytochrome P450 1B1 (CYP1B1), T cell-recognized squamous cell cancer antigen 3
(SART?3), paired frame protein Pax-5 (PAXS), proacrosomal protein binding protein sp32
(OY-TES1), lymphocyte-specific protein tyrosine kinase (LCK), A kinase anchorin 4
(AKAP-4), synovial sarcoma X breakpoint 2 (SSX2), receptor of advanced glycation end
products (RAGE-1), legumain, human papilloma virus E6 (HPV E6), human papilloma virus
E7 (HPV E7), intestinal carboxylesterase, mutated heat shock protein 70-2 (mut hsp70-2),
CD79a, CD79b, CD72, leukocyte-associated immunoglobulin-like receptor 1 (LAIR1), Fc
fragment of IgA receptor (FCAR or CD890), leukocyte immunoglobin-like receptor
superfamily A member 2 (LILRA2), CD300 molecule-like family member f (CD300LF),
C-type lectin domain family 12 member A (CLEC12A), bone marrow stromal cell antigen 2
(BST2), EGF-like modulus-containing mucoprotein-like hormone receptor-like 2 (EMR2),
lymphocyte antigen 75 (LY75), glypican-3 (GPC3), Fc receptor-like 5 (FCRLS) and/or
immunoglobulin A-like peptide 1 (IGLL1).

[00142] TRAC Gene, HLA-A Gene, B2M Gene and the CIITA Gene

[00143] In the present application, the expression and/or activity of the TRAC gene
and the HLA-A gene are/is down-regulated, the expression and/or activity of the B2M gene
are/is not down-regulated, and the expression and/or activity of the CIITA gene are/is not
down-regulated, as compared with corresponding wild type cells.

[00144] In the present application, as compared with a wild type cell, the expression
and/or activity of the two genes are/is down-regulated, wherein the two genes consist of the

TRAC gene and the HLA-A gene.
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[00145] In the present application, the down-regulation of the expression level and/or
activity of the genes includes a down-regulation of expression and/or activity of a nucleic acid
molecule encoding the genes; and/or a down-regulation of expression and/or activity of a
protein product encoded by the genes.

[00146] For example, the protein product can include a polypeptide.

[00147] In the present application, the down-regulated expression and/or activity of
the TRAC gene and the HLA-A gene or the down-regulating the expression and/or activity of
the TRAC gene and the HLA-A gene in the immune effector cells can include that, as
compared with the corresponding cells which are not modified, the modification changes the
structure of the nucleotide sequence of the TRAC gene and the HLA-A gene. The nucleotide
sequence can include coding or non-coding region, such as, cis-regulatory element sequence,
exon sequence, wherein the cis-regulatory element can include a promotor. The change can
include deletion of partial or full sequences, insertion of exogenous fragments, mutation of
base site, or the like. The inserted exogenous fragments can substitute or disrupt the sequence
structures of the TRAC gene and the HLA-A gene, so that they cannot be normally translated.
The mutation of base sites can include frameshift mutations, missense mutations, nonsense
mutations, and the like. The change can include the modification of nucleotide sequence with
a chemical group, such as, methylation, etc. The change of the structure of the nucleotide
sequence can be detected by gene sequencing, such as, Sanger sequencing, bisulfite sequences,
and the like.

[00148] In the present application, the down-regulated expression and/or activity of
the TRAC gene and the HLA-A gene or the down-regulating the expression and/or activity of
the TRAC gene and the HLA-A gene in the immune effector cells can further include that, as
compared with the corresponding cells which are not modified, the modification enables the
mRNA level of the TRAC gene and the HLA-A gene to be decreased. The mRNA level can be
determined by experimental methods and biometrical methods that are well known by persons
skilled in the art, e.g., in situ hybridization of molecular probe, real-time fluorescent
quantitative PCR (qPCR, RT-PCR). The real-time fluorescent quantitative PCR can include
SYBR green method, TagMan method, two hybrid probe method, and molecular beacon
method. The detecting results of the mRNA level allow unavoidable errors in experiments or

statistics, which can be well known in the art. The error can be in a range of £10%, e.g., in a
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range of £8%, £6%, £5%, 4%, or £3%. The mRNA level is decreased by at least 30%, e.g.,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, and 99%. For
example, the mRNA of the TRAC gene and the HLA-A gene is undetectable in the modified
immune effector cells.

[00149] In the present application, the down-regulated expression and/or activity of
the TRAC gene and the HLA-A gene or the down-regulating the expression and/or activity of
the TRAC gene and the HLA-A gene in the immune effector cells can further include that, as
compared with the corresponding cells which are not modified, the modification enables the
polypeptide level expressed by the TRAC gene and the HLA-A gene to be decreased. The
polypeptide refers to polypeptides having the same structure and function as those generated
by the expression of the TRAC gene and the HLA-A gene in the corresponding cells which are
not modified, while polypeptides having changed structure and function generated by the
expression of the TRAC gene and the HLA-A gene due to the change of nucleotide sequence
are not used for comparison. The polypeptide level can be determined by experimental
methods and biometric methods that are well known by persons skilled in the art, such as, flow
cytometry, enzyme-linked immunosorbent assay (ELISA), cell immunofluorescence staining,
and Western blotting (WB). The detecting results of the polypeptide level allow unavoidable
errors in experiments or statistics, which can be well known in the art. The error can be in a
range of £10%, e.g., in a range of +8%, 6%, +5%, +4%, or £3%. The polypeptide level is
decreased by at least 30%, e.g., 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, and 99%. For example, the polypeptide expressed by the TRAC gene and the
HLA-A gene is not detectable in the modified immune effector cells.

[00150] In the present application, the down-regulated expression and/or activity of
the TRAC gene and the HLA-A gene or the down-regulating the expression and/or activity of
the TRAC gene and the HLA-A gene in the immune effector cells can refer to knockdown or
knockout of the expression of the TRAC gene and the HLA-A gene or implementation of other
operations that disrupt the function of TRAC protein and the HLA-A protein.

[00151] In the present application, the expression and/or activity of the B2M gene
being not down-regulated and the expression and/or activity of the CIITA gene being not
down-regulated, or not down-regulating the expression and/or activity of the B2M gene, and

not down-regulating the expression and/or activity of the CIITA gene can include, as
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compared with the corresponding cells which are not modified, the mRNA level of the B2M
gene and the CITA gene are not decreased. The mRNA level can be determined by
experimental methods and biometrical methods that are well known by persons skilled in the
art, e.g., in situ hybridization of molecular probe, real-time fluorescent quantitative PCR
(qPCR, RT-PCR). The real-time fluorescent quantitative PCR can include SYBR green
method, TagMan method, two hybrid probe method, and molecular beacon method. The
detecting results of the mRNA level allow unavoidable errors in experiments or statistics,
which can be well known in the art. The error can be in a range of £10%, e.g., in a range of
+8%, +6%, 5%, £4%, or £3%. The mRNA level being not decreased can include a case that
the level is increased or unchanged. The level being unchanged can include a case that there is
no significant difference in the quantitative analysis of the corresponding mRNA of B2M gene
and CIITA gene between the two (P > 0.05).

[00152] In the present application, the expression and/or activity of the B2M gene
being not down-regulated, and the expression and/or activity of the CIITA gene being not
down-regulated, or not down-regulating the expression and/or activity of the B2M gene and
not down-regulating the expression and/or activity of the CIITA gene can include that, as
compared with the corresponding cells which are not modified, the level of the polypeptide
expressed by the B2M gene and the CIITA gene is not decreased. The polypeptide refers to
polypeptides having the same structure and function as those generated by the expression of
the B2M gene and the CIITA gene in the corresponding cells which are not modified. The
polypeptide level can be determined by experimental methods and biometric methods that are
well known by persons skilled in the art, such as, flow cytometry, enzyme-linked
immunosorbent assay (ELISA), cell immunofluorescence staining, and Western blotting (WB).
The detecting results of the polypeptide level allow unavoidable errors in experiments or
statistics, which can be well known in the art. The error can be in a range of £10%, e.g., in a
range of £8%, £6%, £5%, +4%, or £3%. The polypeptide level being not decreased can
include a case that the level is increased or unchanged. The level being unchanged can include
a case that there is no significant difference in the quantitative analysis of the corresponding
polypeptide of B2M gene and CIITA gene between the two (P > 0.05).

[00153] In the present application, the expression and/or activity of the B2M gene

being not down-regulated, and the expression and/or activity of the CIITA gene being not
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down-regulated, or not down-regulating the expression and/or activity of the B2M gene and
not down-regulating the expression and/or activity of the CIITA gene can include a case that a
manual intervention is not performed on the corresponding cells which are not modified
against the CIITA gene and B2M gene and mRNA and/or polypeptide encoded by the CIITA
gene and B2M gene. For example, the manual intervention can include introducing a
nucleotide molecule or other compounds which can target the CIITA gene and the B2M gene
or an mRNA molecule encoded thereby and which can change the structure or level thereof
into the corresponding cells which are not modified.

[00154] In the present application, the expression and/or activity of the B2M gene
being not down-regulated and the expression and/or activity of the CIITA gene being not
down-regulated, or not down-regulating the expression and/or activity of the B2M gene and
not down-regulating the expression and/or activity of the CIITA gene can include that, as
compared with the corresponding cells which are not modified, the structure of the nucleotide
sequence of the B2M gene and the CIITA gene are not changed. The  structure  of  the
nucleotide sequence being unchanged can be determined by gene sequencing, such as, Sanger
sequencing, sulfite sequencing, etc. The nucleotide sequence being unchanged can include not
only a case that there is no manual change, but also a case that there is naturally occurring
change which would not affect the function.

[00155] In the present application, the expression and/or activity of the B2M gene
being not down-regulated, and the expression and/or activity of the CIITA gene being not
down-regulated, or not down-regulating the expression and/or activity of the B2M gene and
not down-regulating the expression and/or activity of the CIITA gene can refer to a case that
there is no modification with B2M gene and proteins encoded thereby, CIITA gene or proteins
encoded thereby as targets.

[00156] In the present application, the expression level and/or activity of at most 2
alleles of the HLA-A gene are down-regulated. For example, the 2 alleles can be a pair of
alleles of HLA-A gene in the immune effector cells. For example, the expression level and/or
activity of 1 allele in the HLA-A gene is down-regulated.

[00157] In the present application, the TRAC gene can include a gene as shown by
HGNC:12029 and all allele types thereof. For example, the TRAC gene and all allele types

thereof can include the TRAC genotypes capable of existing in the immune effector cells. For
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example, the TRAC gene can include a nucleotide sequence as shown in SEQ ID No. 55.

[00158] For example, the TRAC gene can include a nucleotide sequence that is
derived from human being and has 80% or greater, e.g., 85% or greater, 90% or greater, 95%
or greater, 96% or greater, 97% or greater, 98% or greater, 99% or greater of identity as the
nucleotide sequence as shown in SEQ ID No. 55.

[00159] In the present application, the HLA-A gene can include a gene as shown by
HGNC:4931 and all allele types thereof. For example, the HLA-A gene can include all the
HLA-A allele types included in the IMGT/HLA Database Version 3.38.0
(https://www.ebi.ac.uk/ipd/imgt/hla/) and named by the WHO HLA Factor Nomenclature
Committee. The HLA-A allele genotypes and the sequence information thereof disclosed in
the IMGT/HLA data 3.38.0 are incorporated herein by reference.

[00160] For example, the HLA-A allele can include any one or more of A*02, A*24,
A*01, A*03, A*32, A*11, A*26, A*68, A*23, A*29, A*31, A*33, A*25, A*43, A*74, A*30,
A*69.

[00161] For example, the HLA-A allele can include any one or more of A*02:01,
A*03:01, A*01:01, A*24:02, A*68:01, A*11:01, A*31:01:02, A*29:02, A*32:01, A*26,
A*23:01, A*30:02, A*25:01, A*33:03.

[00162] For example, the HLA-A allele can include any one or more of A*02:01:01,
A*01:01:01, A*03:01:01, A*24:02:01, A*11:01:01, A*32:01:01, A*29:02:01, A*31:01:02,
A*23:01:01, A*26:01:01, A*68:01:02, A*30:01:01, A*68:02:01, A*25:01:01, A*68:01:01,

[00163] and A*02:05:01.

[00164] For example, the HLA-A allele can include any one or more of A*02, A*30,
A*03, A*01, A*24, A*32, A*68, A*11, A*26, A*23, A*31, A*25.

[00165] For example, the HLA-A allele can include any one or more of A*02:01,
A*03:01, A*24:02, A*01:01, A*11:01, A*26:01, A*25:01, A*68:01, A*32:01, A*31:01.

[00166] For example, the HLA-A allele can include any one or more of A*24, A*33,
A*02, A*11, A*26, A*31, A*01, A*24:02, A*02:01, A*33:03, A*11:01, A*26:01, A*02:06,
A*31:01:02, A*26:03, A*26:02, A*02:07, A*01:01, A*02:10, A*03:01.

[00167] For example, the HLA-A allele can include A*02, A*24, A*33, A*11, A*26,
A*31, A*30, A*03, A*01, A*32, A*29, A*68, A*23, A*25, A*34, A*36, A*43, A*66, A*74.

[00168] For example, the HLA-A allele can include any one or more of A*24:02,
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A*33:03, A*02:01, A*11:01, A*02:01, A*31:01, A*26:01, A*02:07, A*30:01, A*26:02,
A*01:01,

[00169] A*03:01, A*30:04, A*26:03.

[00170] For example, the HLA-A allele can include any one or more of A*02:01,
A*11:01, A*24:02, A*30:01, A*26:01, A*23:01, A*02:07, A*02:06, A*03:01, A*01:01,
A*31:01:02, A*33:03, A*32:01, A*68:01, A*02:03, A*02:05.

[00171] For example, the HLA-A allele can include any one or more of A*03:01,
A*02:01, A*23:01, A*01:01, A*30:02, A*30:01, A*33:03, A*29:02, A*74:01, A*36:01,
A*24:02, A*02:02, A*68:01, A*68:02, A*34:02, A*66:02, A*31:01:02, A*32:01, A*02:05,
A*66:01, A*26:01.

[00172] For example, the HLA-A allele can include any one or more of A*02, A*11,
A*24, A*30, A*33, A*03, A*01, A*26.

[00173] For example, the HLA-A allele can include any one or more of A*11:01,
A*24:02, A*02:01, A*02:07, A*33:03, A*02:06 and A*30:01.

[00174] For example, the HLA-A allele can include any one or more of
HLA-A*02:01:01:01, HLA-A*11:01:01:01, HLA-A*24:02:01, HLA-A*30:01:01:01,
HLA-A*33:01:01:01, HLA-A*03:01:01:01, HLA-A*01:01:01:01, HLA-A*26:01:01:01.

[00175] For example, the HLA-A gene can include a nucleic acid sequence as shown
in any one of SEQ ID No. 56-63.

[00176] For example, the HLA-A gene can include a nucleotide sequence that is
derived from human beings and has 80% or greater, e.g., 85% or greater, 90% or greater, 95%
or greater, 96% or greater, 97% or greater, 98% or greater, 99% or greater of identity as a
nucleic acid sequence as shown in any one of SEQ ID No. 56-63.

[00177] Modification

[00178] In the present application, the modification can include gene knockout and/or
gene silencing.

[00179] For example, the modification can include deletion of full or partial gene
fragments, gene mutations and/or gene silencing.

[00180] For example, the gene knockout can include deletion of full or partial gene
fragments, gene mutations, etc.

[00181] For example, the gene can include the HLA-A gene and/or the TRAC gene.
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[00182] For example, the modification can include that any one of the two TRAC
alleles is knockout and any one of the two HLA-A alleles is knockout in the immune cells.

[00183] For example, the modification can include that the two TRAC alleles are
knockout and any one of the two HLA-A alleles is knockout in the immune cells.

[00184] For example, the modification can include that any one of the two TRAC
alleles is knockout and the two HLA-A alleles are knockout.

[00185] For example, the modification can include that the two TRAC alleles are
knockout and the two HLA-A alleles are knockout.

[00186] For example, the deletion of partial gene fragments can include the deletion
of >1 exon sequence.

[00187] For example, the gene mutations can include changes of composition or
arrangement order of base pairs, which can commonly result in, e.g., frameshift mutations,
missense mutations, and/or nonsense mutations, and the like. The missense mutations
generally refer to the change from a codon encoding an amino acid to a codon encoding
another amino acid due to the change of a certain base pair, resulting in the change of the
corresponding amino acids constituting a protein. The frameshift mutations generally refer to
the insertion or deletion of one or several bases that are not integral multiples of 3 in the DNA
strands, resulting in the change of coding codon. The nonsense mutations generally refer to the
change from a codon encoding an amino acid to a terminator due to the change of a certain
base pair, causing early termination of the protein synthesis when it reaches the site.

[00188] For example, the change of composition or arrangement order of base pairs
can include changes of a single nucleotide or base (also known as point mutation) and/or
changes of plural nucleotides or bases. For example, the change of the single nucleotide or
base can include substitution of a base or nucleotide with another base or nucleotide, and
insertion or deletion of a base. For example, the change of the plural nucleotides or bases can
include loss of a segment of base sequence, insertion of a segment of base sequence, and/or
rearrangement of a segment of base sequence. The segment of base sequence can be a portion
of any exon and/or intron in a gene. The rearrangement can include repeat, inversion,
translocation of a segment of base sequence, etc.

[00189] For example, the gene silencing can include a transcriptional gene silencing

(TGS) and/or a post-transcriptional gene silencing (PTGS) at a transcriptional level. The
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silencing at the transcriptional level can include the methylation of DNA molecules so as to
suppress the DNAs, e.g., the methylation of promotor sequence. The post-transcriptional gene
silencing can include a variation of gene expression caused by specifically interfering with the
target RNA after gene transcription. For example, the mRNA level can be reduced by RNA
interference (RNA1).

[00190] In the present application, the modification can include a technology or
method including replacing the endogenous normal gene with an exogenous nucleotide
sequence via homologous recombination to inactivate the endogenous normal gene. The
exogenous nucleotide sequence can be well known. For example, the exogenous nucleotide
sequence can be a partial fragment of the endogenous normal gene. For example, the
exogenous nucleotide sequence can include, from 5’ to 3°, a homologous arm 1, a nucleotide
sequence to be inserted, and a homologous arm 2 in sequence. The nucleotide sequence to be
inserted can include a reporter gene, a noncoding sequence or a varied sequence of an
endogenous normal gene.

[00191] In the present application, the modification can include administering one or
more substances selected from the group consisting of antisense RNA, siRNA, shRNA, and
CRISPR/Cas9 system to the immunologic effector cells.

[00192] In the present application, the antisense RNA can be a single stranded RNA
complementary to the transcript mRNA (messager RNA).

[00193] For example, the complementation means that at least 60% of nucleotide
sequence of the antisense RNA is complementary to the mRNA, e.g., at least 70%, e.g., at
least 80%, e.g., at least 90%, e.g., 100%.

[00194] For example, the binding of the antisense RNA to a target mRNA can cause
an increased sensitivity of the double stranded RNA molecule on RNA enzyme III, thereby
degrading the molecule.

[00195] For example, the antisense RNA binds to the upstream noncoding region of
the mRNA, thereby inhibiting the translation of the target mRNA.

[00196] For example, the antisense RNA is artificial.

[00197] For example, the antisense RNA cannot form a short hairpin structure.

[00198] In the present application, the antisense RNA includes a nucleotide sequence

as shown in any one of SEQ ID NO. 93-96.
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[00199] In the present application, the siRNA can be a class of double stranded and
noncoding RNA molecules having about 18-28 base pairs in length.

[00200] For example, the siRNA can result in the degradation of mRNA by means of
complementary binding to the mRNA.

[00201] For example, the siRNA can include 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28
base pairs in length.

[00202] For example, the siRNA is artificial.

[00203] For example, the siRNA is generated by treating the intracellular double
stranded RNA or shRNA with Dicer enzyme.

[00204] In the present application, the shRNA refers to a class of RNAs capable of
forming a short hairpin structure.

[00205] For example, the shRNA can include two invert repeats, as well as a loop
sequence between the two short invert repeats.

[00206] For example, the shRNA includes at least 18 continuous nucleic acid
sequences that can complementarily bind to the target mRNA, e.g., at least 19, e.g., at least 20,
e.g., at least 21, e.g., at least 22, e.g., at least 23, e.g., at least 24, e.g., at least 25, e.g., at least
26.

[00207] For example, the shRNA does not include the sgRNA of the present
application.

[00208] In the present application, the modification can include administering
CRISPR/Cas system to the immunologic effector cells.

[00209] CRISPR/Cas system

[00210] In the present application, the CRISPR/Cas system can include a guide RNA
(gRNA) and Cas enzyme. The gRNA can include crRNA and tracrRNA. When the crRNA and
the tracrRNA are located in two different nucleotide molecules, respectively, the gRNA can be
called dgRNA (bimolecular gRNA). When the crRNA and the tracrRNA are located in the
same nucleotide molecule, the gRNA can be called sgRNA (unimolecular gRNA).

[00211] In the present application, the CRISPR/Cas system can include a gRNA
nucleic acid sequence and a Cas protein. For instance, the gRNA nucleic acid sequence and
the Cas protein form an RNP complex.

[00212] In the present application, the CRISPR/Cas system can further include a
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nucleic acid sequence encoding the gRNA and a nucleic acid sequence encoding Cas protein.
The nucleic acid sequence encoding the gRNA and the nucleic acid sequence encoding the Cas
protein can be disposed in vectors that are commonly used in the art, e.g., plasmids, viruses
(e.g., adenoviruses, lentiviruses, retroviruses), or the like. For example, the nucleic acid
sequence encoding the gRNA and the nucleic acid sequence encoding the Cas protein can be
located in the same or different vectors. For example, the nucleic acid sequence encoding the
tractrRNA and the sequence encoding the crRNA can be located in the same or different
vectors. Promotors for driving the expression of various coding sequences can be the same or
different.

[00213] In the present application, the CRISPR/Cas system can include more than
one guide RNA. Each guide RNA can include a different targeting sequence, so that the
CRISPR/Cas system cleaves more than one target sequence. For example, one or more guide
RNAs can include the same or different characteristics, e.g., activity or stability in the
CRISPR/Cas complex. If more than one guide RNAs are used, each guide RNA can be
encoded in the same or different vectors. Promotors for driving the expression of the more
than one guide RNAs can be the same or different. For example, the guide RNA includes those
targeting the HLA-A gene or targeting the TRAC gene.

[00214] In the present application, the modification further includes administering a
Cas enzyme to the cell. The Cas enzyme can include a Cas protein, and a nucleic acid
sequence encoding the Cas protein.

[00215] For example, the Cas protein can include at least one domain that interacts
with the guide RNA (gRNA). For example, the Cas protein can be directed by the guide RNA
to a target sequence. For example, the guide RNA interacts with the Cas protein and the target
sequence, thereby directing the binding of the Cas protein to the target sequence. For example,
the guide RNA provides a specificity to the target cleaving, wherein the Cas protein can be
universal and is paired with various guide RNAs to cleave different target sequences. For
example, the Cas protein can cleave a single or double stranded DNA. For example, the Cas
protein can cleave RNA. For example, the Cas protein can lead to an incision occurred in the
RNA/DNA. For example, the Cas protein includes at least one DNA binding domain and at
least one nuclease domain. For example, the nuclease can be exogenous in relation to the DNA

binding domain; e.g., the nuclease activity can be changed by modifying the Cas protein. For
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example, the Cas protein can be used for binding to the DNA and regulating the expression or
activity of the DNA. For example, the Cas protein can be a Cas nuclease.

[00216] In the present application, the CRISPR/Cas system can include Class 1 or
Class 2 system components, including a ribonucleotide-protein complex (see, e.g., Makarova
et al, Nat Rev Microbiol,13(11):722-36(2015); Shmakov et al., Molecular
Cell,60:385-397(2015). Of those, Class 2 CRISPR/Cas system has a simple proteineous
effector. Type II, V and VI Cas proteins can be a simple protein, an RNA guide nuclease,
which are called “Class 2 Cas nuclease” in the present application. Class 2 Cas nuclease can
include Cas9, Cpfl, C2cl, C2c2 and C2c3 proteins. Cas9 or Cpfl protein (Zetsche et al.,
Cell,163:1-13(2015)) can include an RuvC-like nuclease domain or an HNH-like nuclease
domain, the Cpfl sequence in Zetsche is incorporated herein by reference in its entirety.

[00217] For example, Cas protein can be derived from Type II CRISPR/Cas system
(that is, the Cas9 protein of the CRISPR/Cas9 system) or Type V CRISPR/Cas system (e.g.,
Cpfl protein). For example, the Cas protein can be derived from Class 2 CRISPR/Cas system,
e.g., Cas9 protein or Cpfl protein. Proteins of Class 2 Cas nuclease family are enzymes with
DNA endonuclease activity, which can be directed to cleave the desired nucleic acid target by
designing an appropriate guide RNA as further described herein.

[00218] For example, the components of Class 2 CRISPR/Cas system can be derived
from Type IIA, 1IB, IIC, V or VI system, including Cas9 and its orthologs. Cas9 protein or its
orthologs can be derived from exemplary species of Streptococcus pyogenes, Streptococcus
thermophilus, Streptococcus sp., Staphylococcus aureus, Listeria in-nocua, Lactobacillus
gasseri, Francisella novicida, Wolinella succinogenes, Neisseria meningitidis, Campylobacter
jejuni, Pasteurella multocida, Fibrobacter succinogene, Rhodospirillum rubrum, Nocardiopsis
dassonvillei, Streptomycespristinaespiralis, Streptomyces viridochromogenes,
Streptosporangium  roseum, Alicyclobacillusacidocaldarius, Bacillus pseudomycoides,
Lactobacillusdelbrueckii, Lactobacillus salivarius, Lactobacillusbuchneri, Treponema
denticola, Microscilla mari-na, Burkholderiales bacterium, Polaromonas naphthalenivorans,
Polaromonas sp., Cyanothecesp., Microcystis ae-ruginosa, Synechococcus sp., Acetohalobium
arabati-cum, Clostridium botulinum, Clostridium difficile, Marinobacter sp., Nitrosococcus
halophilus, Anabaena variabilis, Nodularia spumigena, Nostoc sp., Arthrospiramaxima,

Arthrospira platensis, Arthrospirasp., Lyngbya sp., Microcoleuschthonoplastes, Oscillatoria sp.,
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Thermosipho africanus, Neisseriacinereal, Campylobacter lari, or Corynebacterium diphtheria.

[00219] For example, the Cas9 protein can be derived from Streptococcus pyogenes.
For example, the Cas9 protein can be derived from Streptococcus thermophilus. For example,
the Cas9 protein can be derived from Staphylococcus aureus. For example, the Cpfl protein
can be derived from Francisella tularensis, Acidaminococcus, Eubacterium eligens, Leptospira
inadai, Prevotella dis-iens or Porphyromonasmacacae. For example, the Cpfl protein can be
derived from Acidaminococcus or Lachnospiraceae.

[00220] For example, the Cas9 protein can include an amino acid sequence having
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% of identity with
Streptococcus pyogenes Cas9.

[00221] For example, the Cas9 protein can include an amino acid sequence as shown
in SEQ ID NO: 65.

[00222] For example, the exemplary nucleic acid sequences encoding Cas9 protein
are described in the following literatures: Cong et al., SCIENCE 2013,399(6121):819-823;
Wang et al., CELL 2013,153(4):910-918; Mali et al., SCIENCE 2013,399(6121):823-826;
Jinek et al., SCIENCE 2012,337(6096):816-821.

[00223] For example, the nucleotide sequence encoding Cas9 protein is as shown in
SEQ ID NO: 64.

[00224] For example, the Cas9 protein can be modified. For example, the
modification may include amino acid substitution and forming a fusion protein with other
polypeptide fragments. The other polypeptide fragments can include PEST sequences,
ubiquitin, polyubiquitin, and nuclear localization signal (NLS).

[00225] In the present application, the crRNA can include a targeting sequence, by
which the gRNA can target any target sequence. For example, the complementary degree
between the targeting sequence and the targeting sequence of the target nucleic acid molecule
can be about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%, 99% or 100%. For
example, the targeting sequence can be 100% complementary to the targeting sequence of the
target nucleic acid molecule. For example, the targeting sequence and the targeting sequence
of the target nucleic acid molecule can include at least one mispairing. For example, the
targeting sequence and the targeting sequence of the target nucleic acid molecule can include 1,

2,3,4,5,6,7, 8,9 or 10 mispairings. For example, the targeting sequence and the targeting
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sequence of the target nucleic acid molecule can include 1-6 mispairings. For example, the
targeting sequence and the targeting sequence of the target nucleic acid molecule can include 5
or 6 mispairings. For example, the targeting sequence and the targeting sequence of the target
nucleic acid molecule do not include a mispairing.

[00226] In the present application, the length of the targeting sequence can depend on
the used CRISPR/Cas system and components. For example, different Cas proteins derived
from different bacteria species have different optimal targeting sequence length. Moreover, the
targeting sequence can include 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50 or more than 50 nucleotides in length. For example,
the targeting sequence can include 18-24 nucleotides in length. For example, the targeting
sequence can include 19-21 nucleotides in length. For example, the targeting sequence can
include 20 nucleotides in length.

[00227] In the present application, the crRNA can further include a crRNA flagpole
sequence including any sequence that can be complementary to the tracrRNA so as to facilitate
the formation of a CRISPR/Cas complex. For example, the flagpole sequence can include a
full or a portion of sequence of naturally occurring crRNA that is complementary to the
tracrRNA in the same CRISPR/Cas system (also known as “label” or “handle”). For example,
the flagpole sequence can include a full or a portion of repeat sequence from naturally
occurring CRISPR/Cas system. For example, the flagpole sequence can include a truncated or
modified label or a handle sequence. The portion in the tracrRNA complementary to the
crRNA flagpole sequence can be called tracrRNA flagpole sequence. For example, the
complementary degree between the tracrRNA and the flagpole portion hybridized with the
tracrRNA along the shorter of the two sequences can be about 40%, 50%, 60%, 70%, 80% or
higher. For example, the tracrRNA and the flagpole portion hybridized with the tracrRNA
along the shorter of the two sequences are not 100% complementary. The length of the crRNA
flagpole sequence can depend on the used CRISPR/Cas system or tracrRNA. For example, the
crRNA flagpole sequence can include 10-50 nucleotides or more than 50 nucleotides in length.
For example, the crRNA flagpole sequence can include 15-40 nucleotides in length. For
example, the crRNA flagpole sequence can include 20-30 nucleotides in length. For example,
the crRNA flagpole sequence can include 22 nucleotides in length. When a dual-guide RNA is

used, there can be no upper limit in the crRNA flagpole sequence length.
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[00228] In the present application, the tracrRNA can include a full or a portion of
wild-type tracrRNA sequence derived from naturally occurring CRISPR/Cas system. For
example, tracrRNA can include a truncated or modified variant of wild-type tracrRNA. The
length of the tracrRNA can depend on the used CRISPR/Cas system. For example, the tracr
RNA can include 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 40, 50, 60, 70,
80, 90, 100 or more than 100 nucleotides in length. For example, the length of tracr is at least
20 nucleotides. For example, the length of tracrRNA is at least 40 nucleotides. For example,
the tracrRNA can include a secondary structure, e.g., one or more hairpin or stem-loop
structures, or one or more convex structures.

[00229] In the present application, the guide RNA can include two RNA molecules,
and called “dual-guide RNA” or “dgRNA” herein. For example, the dgRNA can include a first
RNA molecule containing a crRNA and a second RNA molecule containing a tracrRNA. The
first and the second RNA molecules can form an RNA duplex by base pairing between the
flagpole sequences on the crRNA and the tracr RNA.

[00230] For example, the first RNA molecule can include, from 5’ to 3', a targeting
sequence complementary to a target sequence, and a crRNA flagpole sequence. The second
RNA molecule can include, from 5’ to 3', a tracrRNA flagpole sequence complementary to a
crRNA flagpole sequence, and a nuclease binding sequence. For instance, the nuclease binding
sequence can be a Cas nuclease, such as, Cas9.

[00231] In the present application, the guide RNA can include a single RNA
molecule, called “single molecular gRNA” or “sgRNA”. For example, the sgRNA can include
a tractrRNA, a crRNA covalently linked to the tracrRNA. For example, the crRNA and the
tracrRNA can be covalently linked through a linker nucleic acid sequence. For example, the
single molecular gRNA can include a loop-stem structure formed by base pairing between the
flagpole sequences on the crRNA and the tracr RNA. For example, the sgRNA is a
“Cas9sgRNA” that can mediate a DNA cleavage by means of Cas9 protein. For example, the
sgRNA is a “CpflsgRNA” that can mediate a DNA cleavage by means of Cpfl protein.

[00232] For example, the single molecular gRNA or sgRNA can include, from 5' to 3',
a crRNA, a loop, and a tracrRNA. The crRNA can include, from 5’ to 3°, a targeting sequence
complementary to the target sequence, and a crRNA flagpole sequence. The tracrRNA can

include, from 5' to 3', a tracrRNA flagpole sequence complementary to a crRNA flagpole
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sequence, and a nuclease binding sequence. For example, the nuclease binding sequence can
be a Cas nuclease. For example, Cas9.

[00233] For example, the single molecular gRNA or sgRNA can include, from 5' to 3,
a targeting sequence complementary to the target sequence, a crRNA flagpole sequence, a loop,
a tracrRNA flagpole sequence complementary to a crRNA flagpole sequence, and a nuclease
binding sequence.

[00234] In the present application, the gRNA can further include modified
nucleosides or nucleotides. For example, the modification can be changing (e.g., replacing)
one or two non-linker phosphate oxygens and/or one or more linker phosphate oxygens in the
phosphate diester bond, e.g., changing (e.g., replacing) the components of ribose, e.g.,
replacing the 2 'hydroxyl group on ribose; e.g., replacing the phosphate moiety with a
dephosphorization linker; e.g., modification or replacement of naturally occurring nuclear
bases; e.g., replacing or modifying the backbone of ribose phosphate; e.g., modification of the
3 'or 5" end of an oligonucleotide, such as deleting, modifying, or replacing a terminal
phosphate group or a conjugated portion, capping or splicing (e.g., 3 'or 5' capping may
include sugar and/or backbone modifications); such as, modifying or replacing sugars.

[00235] For example, introducing the modified nucleosides or nucleotides increases
the stability to the nuclease. For example, introducing the modified nucleoside or nucleotide
reduces the congenital immune reaction. The congenital reactions include a cellular reaction
against an exogenous nucleic acid (including single strand nucleic acids), that can involve
inducing the expression and release of cytokines (especially interferons) and inducing death of
cells.

[00236] For instance, the modification can include administering an sgRNA targeting
an exon of the HLA-A gene to the immunologic effector cells.

[00237] For instance, the sgRNA targeting the exon of the HLA-A gene can include a
nucleotide sequence shown in any one of SEQ ID No. 16-54 and 91-92.

[00238] For instance, the sgRNA targeting the exon portion of the HLA-A gene can
include a nucleotide sequence having at least 70% of identity with a nucleotide sequence as
shown in any one of SEQ ID No: 16-54 and 91-92, such as, at least 75%, 80%, 85%, 90%,
95%., 96%, 97%, 98%, and 99%.

[00239] For example, the modification can include administering an sgRNA targeting
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an exon of the TRAC gene to the immunologic effector cells.

[00240] For example, the sgRNA targeting the exon of the TRAC gene can include a
nucleotide sequence shown in any one of SEQ ID No. 1-15.

[00241] For example, the sgRNA targeting the exon of the TRAC gene can include a
nucleotide sequence having at least 70% with a nucleotide sequence as shown in any one of
SEQ ID No. 1-15, e.g., at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, and 99%.

[00242] Chimeric Antigen Receptor (CAR)

[00243] In the present application, the immunologic effector cells include a nucleic
acid encoding a chimeric antigen receptor (CAR), and the CAR includes an antigen binding
domain, a hinge region, a transmembrane domain, a co-stimulating structure, and a primary
signal transduction domain.

[00244] For example, the antigen binding domain specifically binds to a tumor
antigen. For example, the tumor antigen is selected from the group consisting of CDI9,
CD123, CD22, CD30, CD171, CA125, C-met, LICAM, EC, DLL3, CD99, 5T4, CD138, CS-1
(also known as CD2 subclass 1, CRACC, SLAMF7, CD319 or 19A24), C-type lectin-like
molecule-1 (CLL-1 or CLECLI1), CD33, epidermal growth factor receptor variant III
(EGFRvIII), ganglioside G2 (GD2), ganglioside GD3, TNF receptor family member B cell
mature antigen (BCMA), Tn antigen (e.g., Tn Ag, GalNAca-Ser/Thr), prostate-specific
membrane antigen (PSMA); receptor tyrosine kinase-like orphan receptor 1 (ROR1), Fms-like
tyrosine kinase 3 (FLT3); tumor-associated glycoprotein 72 (TAG72), CD38, CD44v6,
carcino-embryonic antigen (CEA), epithelial cell adhesion molecule (EPCAM), B7H3
(CD276), KIT (CDI117), interleukin-13 receptor subunit o-2 (IL-13Ra2 or CD213A2),
mesothelin, interleukin 11 receptor o (IL-11Ra), prostate stem cell antigen (PSCA), protease
serine 21, vascular endothelial growth factor receptor 2 (VEGFR2), Lewis (Y) antigen, CD24,
platelet-derived growth factor receptor B (PDGFR-B), stage-specific embryonic antigen-4
(SSEA-4), CD20, folate receptor a, receptor tyrosine-protein kinase ERBB2 (Her2/neu), cell
surface-associated mucoprotein 1 (MUCI), epidermal growth factor receptor (EGFR),
neurocyte adhesion molecule (NCAM), Prostase, prostate acid phosphatase (PAP), elongation
factor 2 mutant (ELF2M), ephrin B2, fibroblast activated protein a (FAP), insulin-like growth
factor 1 receptor (IGF-I receptor), carbonic anhydrase IX (CAIX), proteasome (e.g.,

proteasome, giantin factor) subunit B-type 9 (LMP2), glycoprotein 100 (gp100), oncogene
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fusion protein (ber-abl) composed of breakpoint cluster region (BCR) and Abelson murine
leukemia virus oncogene homolog 1 (Abl), tyrosinase, ephrin A-type receptor 2 (EphA2),
fucosyl GM1; sialyl Lewis adhesion molecule (sLe), transglutaminase 5 (TGSS5), high
molecular weight-melanoma-associated antigen (HMWMAA), o-acetyl-GD2 ganglioside
(OAcGD?2), folate receptor B, tumor endothelial marker 1 (TEM1/CD248), tumor endothelial
marker 7-associated (TEM7R), tight junction protein 6 (CLDNG6), thyrotropin receptor
(TSHR), G-protein-coupled receptor C-class Group 5 Member D (GPRC5D), chromosome X
ORF 61 (CXORF61), CD97, CD179a, anaplastic lymphoma kinase (ALK), polysialic acid,
placental specificity 1 (PLACI1), hexose moiety of globoH glycoceramide (GloboH),
mammary gland differentiation antigen (NY-BR-1), uroplakin 2 (UPK2), hepatitis virus A cell
receptor 1 (HAVCRI1), adrenaline receptor B3 (ADRB3), pannexin 3 (PANX3),
G-protein-coupled receptor 20 (GPR20), lymphocyte antigen 6 complex loci K9 (LY6K),
olfactory receptor 51E2 (OR51E2), TCRy variable ORF protein (TARP), Wilm tumor protein
(WTI1); cancer/testis antigen 1 (NY-ESO-1), -cancer/testis antigen 2 (LAGE-la),
melanoma-associated antigen 1 (MAGE-A1), ETS translocation variant gene 6 located on
chromosome 12p (ETV6-AML), sperm protein 17 (SPA17), X antigen family member 1A
(XAGE1), angiogenin cell surface receptor 2 (Tie 2), melanoma cancer/testis antigen-1
(MAD-CT-1), melanoma cancer/testis antigen-2 (MAD-CT-2), Fos-associated antigen 1, p53,
p53 mutant, prostate-specific protein (prostein), prostate cancer tumor antigen-1 (PCTA-1 or
galectin 8), T cell-recognized melanoma antigen 1 (MelanA or MART1); rat sarcoma (Ras)
mutant, human telomerase reverse transcriptase (hTERT), sarcoma translocation breakpoint,
melanoma anti-apoptosis protein (ML-IAP), ERG (transmembrane protease, serine 2
(TMPRSS2) ETS fusion gene), N-acetylglucosaminyltransferase V (NA17), paired frame
protein Pax-3 (PAX3), androgen receptor, cyclin Bl, v-myc avian myelocytosis virus
oncogene neuroblastoma-derived homologs (MYCN), Ras homolog family member C (RhoC),
tyrosinase-associated protein 2 (TRP-2), cytochrome P450 1B1 (CYP1B1), T cell-recognized
squamous cell cancer antigen 3 (SART3), paired frame protein Pax-5 (PAXS5), proacrosomal
protein binding protein sp32 (OY-TES1), lymphocyte-specific protein tyrosine kinase (LCK),
A kinase anchorin 4 (AKAP-4), synovial sarcoma X breakpoint 2 (SSX2), receptor of
advanced glycation end products (RAGE-1), legumain, human papilloma virus E6 (HPV E6),

human papilloma virus E7 (HPV E7), intestinal carboxylesterase, mutated heat shock protein
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70-2 (mut hsp70-2), CD79a, CD79b, CD72, leukocyte-associated immunoglobulin-like
receptor 1 (LAIRI), Fc fragment of IgA receptor (FCAR or CD890), leukocyte
immunoglobin-like receptor superfamily A member 2 (LILRA2), CD300 molecule-like family
member f (CD300LF), C-type lectin domain family 12 member A (CLEC12A), bone marrow
stromal cell antigen 2 (BST2), EGF-like modulus-containing mucoprotein-like hormone
receptor-like 2 (EMR2), lymphocyte antigen 75 (LY 75), glypican-3 (GPC3), Fc receptor-like 5
(FCRLS) and/or immunoglobulin A-like peptide 1 (IGLL1).

[00245] In the present application, the antigen binding domain can include an
antibody specifically binding to the tumor antigen or a fragment of antigen binding thereof.
For example, the antibody specifically binding to GPC3 or a fragment of antigen binding
thereof as described in the present application can include, but is not limited to, recombinant
antibody, monoclonal antibody, human antibody, humanized antibody, chimeric antibody,
bispecific antibody, single stranded antibody, duplex antibody, triplex antibody, quadruplex
antibody, Fv fragment, scFv fragment, Fab fragment, Fab' fragment, F (ab') 2 fragment and
Camelidae single domain antibody.

[00246] For example, the antibody can be a humanized antibody. It can be an
antibody that immuno-specifically binds to an associated antigen (e.g., human CD19, BCMA
or GPC3) and contains a framework (FR) region having substantially an amino acid sequence
of human antibody and a complementary determining region (CDR) having substantially an
amino acid sequence of non-human antibody, or its variant, derivative, analogue, or fragment.
As used herein, “substantially” with reference to the CDR means that the amino acid sequence
of the CDR has at least 80%, at least 85%, at least 90%, at least 95%, at least 98% or at least
99% of identity with an amino acid sequence of nonhuman antibody CDR.

[00247] For example, the antigen binding fragment can include Fab, Fab’, F (ab) 2,
Fv fragment, F (ab’) 2, scFv, di-scFv and/or dAb.

[00248] For example, the single stranded antibody is scFv.

[00249] For example, the antigen binding domain targets a solid tumor. For example,
the solid tumor is selected from the group consisting of: liver cancer, stomach cancer, lung
cancer, breast cancer, colon cancer, rectal cancer, renal cell carcinoma, liver cancer, non-small
cell lung cancer, small intestine cancer, esophagus cancer, melanoma, osteosarcoma,

pancreatic cancer, skin cancer, head or neck cancer, cutaneous or intraocular malignant
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melanoma, uterus cancer, ovarian cancer, rectal cancer, testis cancer, fallopian tube carcinoma,
endometrial cancer, cervical cancer, vaginal cancer, vulval cancer, Hodgkin’s disease,
non-Hodgkin’s lymphoma, carcinoma of endocrine system, thyroid cancer, parathyroid cancer,
adrenal carcinoma, soft tissue sarcoma, urethral carcinoma, carcinoma of penis, pediatric solid
tumor, bladder cancer, renal or ureteral cancer, carcinoma of renal pelvis, central nervous
system (CNS) tumor, primary CNS lymphoma, tumor angiogenesis, spinal tumor, brainstem
glioma, pituitary adenoma, Kaposi sarcoma, epidermoid, squamous cell carcinoma, T cell
lymphoma, and metastatic lesions of these cancers.

[00250] For example, the antigen binding domain targets a non-solid tumor. For
example, the non-solid tumor is selected from the group consisting of chronic lymphoblastic
leukemia (CLL), acute leukemia, acute lymphoblastic leukemia (ALL), B cell acute
lymphoblastic leukemia (B-ALL), T cell acute lymphoblastic leukemia (T-ALL), chronic
myeloid leukemia (CML), acute myeloid leukemia (AML), B cell prolymphocytic leukemia,
blast cell plasmacytoid dendritic cytoma, Burkitt's lymphoma, diffuse large B cell lymphoma,
follicular lymphoma, hairy cell leukemia, small or large cell follicular lymphoma, malignant
lymphoproliferative conditions, MALT lymphoma, mantle cell lymphoma, marginal zone
lymphoma, multiple myeloma, myelodysplasia and myelodysplastic syndrome, non-Hodgkin’s
lymphoma, Hodgkin’s lymphoma, plasmablast lymphoma, plasmacytoid dendritic cytoma, and
Waldenstrom macroglobulinemia.

[00251] In the present application, the transmembrane domain can include a
transmembrane domain of protein selected from the group consisting of CD28, CD3e, CD45,
CD4, CDs5, CD8, CD9, CDl16, CD22, CD33, CD37, CD64, CD80, CD86, CD134, CD137 and
CD154.

[00252] In the present application, the costimulatory domain can include a
costimulatory domain of protein selected from the group consisting of CD137, CD28, 4-1BB,
0X40 and ICOS.

[00253] In the present application, the intracellular signal transduction domain can
include a signal transduction domain derived from CD3(.

[00254] In the present application, the hinge region connects the antigen binding
domain with the transmembrane domain, and includes a hinge region of protein selected from

the group consisting of 1gG1, IgG4, IgD, and CDS.
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[00255] Composition, Use

[00256] The present application provides a composition including the immunologic
effector cells of the present application and a pharmaceutically acceptable carrier.

[00257] For example, the composition includes a cell population, wherein the cell
population includes the modified immunologic effector cell of the present application.

[00258] For example, the ratio of the modified immune effector cells to the total cells
in the cell population is at least 0.001%, at least 0.01%, at least 0.1%, at least 1%, at least 5%,
at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%,
at least 45%, at least 50%, at least 53%, at least 55%, at least 58%, at least 60%, at least 63%,
at least 65%, at least 68%, at least 70%, at least 73%, at least 75%, at least 78%, at least 80%,
at least 83%, at least 85%, at least 86%, at least 87%, at least 88%, at least §9%, at least 90%,
at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99%, or 100%.

[00259] For example, the cell population can include the modified immune effector
cells and the corresponding unmodified immune effector cells.

[00260] For example, the modified immune effector cells can include cells in which
any one of the two TRAC alleles is knockout and any one of the two HLA-A alleles is
knockout, cells in which both of the two TRAC allele are knockout and any one of the two
HLA-A alleles is knockout, cells in which any one of the two TRAC alleles is knockout and
both of the two HLA-A alleles are knockout, and cells in which both of the two TRAC alleles
are knockout and both of the two HLA-A alleles are knockout.

[00261] For example, the cell population can be a cell population obtained by treating
a population of the immune effector cells by means of genetic engineering, wherein the means
of genetic engineering include administering the antisense RNA, the siRNA, the shRNA
and/or CRISPR/Cas9 system to the cell population of the immune effector cells. For example,
the CRISPR/Cas9 system can include the sgRNA targeting the exon of the HLA-A gene, the
sgRNA targeting the exon of the TRAC gene, and the Cas9 protein.

[00262] For example, the cell population can include a cell population obtained by
editing a cell population of the immune effector cells with CRISPR/Cas9 system with an
editing efficiency of at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at

least 53%, at least 55%, at least 58%, at least 60%, at least 63%, at least 65%, at least 68%, at
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least 70%, at least 73%, at least 75%, at least 78%, at least 80%, at least 83%, at least 85%, at
least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%.

[00263] For example, the editing efficiency can be obtained by Sanger sequencing,
TA clone sequencing, and flow cytometry.

[00264] For example, the cell population can include a cell population obtained by
administering the antisense RNA, the siRNA, the shRNA of the present application to the cell
population of the immune effector cells, wherein the mRNA expression in the cell population
is reduced by at least 10% at least 20%, at least 30%, at least 35%, at least 40%, at least 45%,
at least 50%, at least 53%, at least 55%, at least 58%, at least 60%, at least 63%, at least 65%,
at least 68%, at least 70%, at least 73%, at least 75%, at least 78%, at least 80%, at least 83%,
at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, as compared
with that in the cell population of the corresponding immune effector cells prior to the
administration.

[00265] For example, the cell population can include a cell population obtained by
administering the antisense RNA, the siRNA, the shRNA of the present application to the cell
population of the immune effector cells, wherein the expression of protein in the cell
population is reduced by at least 10%, at least 20%, at least 30%, at least 35%, at least 40%, at
least 45%, at least 50%, at least 53%, at least 55%, at least 58%, at least 60%, at least 63%, at
least 65%, at least 68%, at least 70%, at least 73%, at least 75%, at least 78%, at least 80%, at
least 83%, at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, as
compared with that in the cell population of the immune effector cells prior to the
administration.

[00266] For example, the acceptable ingredients in the composition are nontoxic to
the recipient at the used dose and concentration. The pharmaceutical composition of the
present invention includes, but is not limited to, liquid, frozen, and lyophilized compositions.

[00267] For example, the pharmaceutically acceptable carrier can include any and all
solvents, dispersing mediums, isotonic agents, and absorption retarder that are compatible with
the immune effector cells, which may be usually safe and nontoxic, and neither biologically
nor otherwise undesired. For example, the pharmaceutically acceptable carrier can include a

storage liquid, a cryopreservation liquid, injectable solution at 2°C-8°C, etc. For instance, the
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carrier can include the following ingredients: adenosines, sodium chloride, albumin,
interleukin-15, angiotensin-II, short peptides and polypeptide compounds in serum-free
medium of human umbilical cord mesenchymal stem cells. For example, the carrier can
further include Normosol R (Abbott), Plasma-Lyte A (Baxter) injectable solution, 5% aqueous
glucose solution or Ringer's lactate solution. For example, the carrier can further include
glycine or DMSO.

[00268] For example, the composition can include parenteral, transdermal,
endoluminal, intra-arterial, intrathecal and/or intranasal administration or direct injection into
tissue. For example, the composition can be administered to a patient or a subject via infusion
or injection. In some embodiments, the pharmaceutical composition can be administered in
different manners, e.g., administered intravenously, intraperitoneally, subcutaneously,
intramuscularly, locally or dermally. In some embodiments, the pharmaceutical composition
can be administered in an uninterrupted method. The uninterrupted (or continuous)
administration can be achieved by a small pump system worn by the patient to measure
therapeutic agent flowing into the patient, as described in WO2015/036583.

[00269] The present application further provides use of the modified immunologic
effector cells of the present application for preparing a CAR-T cell.

[00270] The present application further provides use of the modified immunologic
effector cells of the present application in manufacture of a drug for allogeneic therapy.

[00271] The present application further provides use of the modified immunologic
effector cells of the present application in manufacture of a drug for treating tumors.

[00272] For example, the tumor includes solid and non-solid tumors. The solid
tumors and the non-solid tumors are as described above.

[00273] Without being limited by any theory, the following examples are only for
illustrating the modified immunologic effector cells, the preparation method and use of the
present application, and are not intended to limit the scope of the invention of the present
application. The examples do not include a detailed description of traditional methods, such as,
methods used for constructing vectors and plasmids, methods of inserting a gene encoding the
protein into such vectors and plasmids, or methods of introducing the plasmid into a host cell.
Such methods are well known for persons with ordinary skills in the art, and have been

described in a plurality of publications, including Sambrook, J., Fritsch, E. F. and Maniais,
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T. (1989) Molecular Cloning: A Laboratory Manual, 2nd edition, Cold spring Harbor
Labora-tory Press.

[00274] EXAMPLES

[00275] EXAMPLE 1 Design of guide RNA

[00276] On the website https://www.ncbi.nlm.nih.gov/, the corresponding gene
sequences (as shown in SEQ ID No.55-63) were searched and downloaded. The gene sequences
were opened with Snap Gene software, and sgRNAs could be designed on different exons of the
target gene. The sgRNA of CRISPR/Cas9 system used in this example was designed following a
non-restrictive principle of 5'- NNN (20)- NGG-3', wherein NGG was called primary spacer
adjacent motif (PAM), wherein N represented A, T, C, or G. Since many sgRNAs could be
designed on the same exon, and the sgRNA composed of 20 nucleotide sequences may
repeatedly occur in the genome, the design and evaluation of sgRNAs were carried out on the
website http://crispr.cos.uni-heidelberg.de. An exon sequence was copied into the website, and
then the website designed sgRNAs and performed a prediction evaluation. The higher the
evaluation score, the higher the editing efficiency and the lower the off-target risk. The sgRNA
with higher score was selected for detection. The sgRNAs targeting the TRAC gene were as
shown in SEQ ID No. 1-15; the sgRNAs targeting the HLA-A02 gene were as shown in SEQ ID
No. 16-37; the sgRNAs targeting the HLA-A11 gene were as shown in SEQ ID No. 38-46; and
the sgRNAs targeting the HLA-A24 gene were as shown in SEQ ID No. 47-54, which were
synthesized by Kingsley Biotech.

[00277] EXAMPLE 2 Preparation of CD3" T Cells

(1) Isolation of PBMCs from peripheral blood

[00278] Peripheral blood was collected from healthy volunteer, and diluted with PBS
buffer at a ratio of 1: 1. To a new 50 ml centrifuge tube was first added 1/3 of the diluted blood
volume of cell separation solution (Ficoll). Then, a dilution of blood cells was added very
slowly along the tube wall. The mixture was subject to centrifugation at 800g at room
temperature for 20 min (the centrifuge was set at speed up 1, speed down 0). After
centrifugation, the liquid in the centrifuge tube was separated to PBS and serum layer, white
blood cell layer, lymphocyte separation fluid and red blood cell layer from top to bottom. The
PBS and serum layer were removed; the white blood cell layer was transferred to a new 50ml

centrifuge tube, and PBS was added to a volume of 40ml to wash the cells. The mixture was
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subject to centrifugation at 450g for 10min. After centrifugation, the supernatant was discarded
to obtain peripheral blood mononuclear cells. After resuspension, the cells were counted.

[00279] (2) Thawing of cryopreserved healthy human PBMCs

[00280] The cryopreserved PBMC cells were thawn in a 37 °C water bath. After
complete thawing, the cells were sucked into a 15 ml centrifuge tube containing 10 ml
X-VIVO15 medium containing 10% FBS (purchased from LONZA) and centrifuged at 400 g
for 8 min. The supernatant was discarded, and 2ml X-VIVO15 medium (containing 10% FBS
and a 100pg/m final concentration of DNase 1) was added and incubated at room temperature
for 15 min under constant shaking. After incubation, the solution was filtered with 40um filter
mesh. The cells at the bottom were resuspended in 10 ml PBS buffer, and added onto a filter
mesh. After filtration, the filtrate was subject to centrifugation at 400g for 8 min. After
centrifugation, the supernatant was discarded, and the cells were resuspended and counted.

[00281] (3) Sorting of CD3"T cells

[00282] EasySep™ Human T cell sorting kit (purchased from StemCell Technologies,
Item No.: 17951) was used to extract T cells in the peripheral blood mononuclear cells
(PBMCs). PBMCs were adjusted to a density of 5x107 cell/ml with a PBS buffer in a range of
0.25-2ml. First, a cocktail was added and uniformly mixed, and then an isolation cocktail was
added at 50pl/ml. After uniform mixing, the mixture stood at room temperature for Smin. The
RapidSpheres were whirled with a vortex oscillator for 30 seconds, added into the cells at
40u1/ml, and mixed well. The mixture was supplemented with a buffer to the fold of 2.5ml, and
gently blown up and down for 2-3 times. The mixture was added into cryopreservation tubes
with 2.5ml in each tube. The cryopreservation tubes were placed on a magnetic frame at room
temperature for 3min. The covers of the cryopreservation tubes were gently removed, and the
magnetic frames were carefully picked up by holding both ends thereof, and inverted for 2-3
seconds. The cell liquid was poured into a new centrifugation tube at one time. The cells were
resuspended in 10-20 ml buffer (depending on the cell counts), and subject to centrifugation at
300g for 10min. The supernatant was discarded to obtain CD3™T cells.

[00283] (4) Activation of T cells

[00284] An activation reagent was formulated according to the volume ratio of
medium: Transact = 99:1. The culture medium was X-VIVO15 medium (containing 5% FBS,

200U/ml IL2, 10 ng/ml IL7 and 5 ng/ml IL15), and Transact was purchased from Meitianni. T
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cells were thoroughly resuspended with 1 ml activation reagent (containing 10 pl Transact) per
1x10° cells, and then incubated in 37°C, 5%CO2 incubator for 3 days.

[00285] EXAMPLE 3 Preparation of single knockout cells

[00286] RNP complexes were transferred into activated T cells prepared in Example 2
by electroporation using an electroporation Kit (purchased from LONZA, Item No.
V4XXP-3024). The medium (X-VIVOI15 medium + 10% FBS + 1L2 (200 U/ ml) + IL7 (10
ng/ml) + IL15 (5 ng/ml)) was preheated for 30 min in advance. The electrokinetic buffer was
formulated at a ratio of Nucleofector Solution: Supplement =82:18. Preparation of RNP
complex: the sgRNA sequence of TRAC was sg9 (as shown in SEQ ID No. 1), the sgRNA
sequence of HLA-A is HLA-A02 Sg2 (as shown in SEQ ID No. 17) or HLA-A02 Sg5 (as shown
in SEQ ID No. 18) or HLA-A11 sg21 (as shown in SEQ ID No. 91) or HLA-A11 Rsg2 (as
shown in SEQ ID No. 92). 20 ng sgRNA was first added into a PCR tube (RNA enzyme free),
and then 10 pg Cas9 protein (purchased from thermo, Item No. A36499) was added. After
mixing well, the mixture was incubated for 12 min. The activated T cells cultured in Example 2
were counted, and subject to centrifugation at 300 g for 8 min. The supernatant was discarded,
and PBS was added to resuspend the cells. 1E7 cells were taken for additional centrifugation at
300 g for 8 min. The supernatant was discarded, and the cells were resuspended in 100 pl of the
prepared electroporation buffer. The incubated RNP complexes were added to the above cell
suspension, mixed gently, and then the mixture was gently transferred to the electrofection cup.
The electrofection cup was placed on the Lonza-4D electric rotating instrument, and the EO-115
electric rotating program was selected for electric rotating. Pre-heated medium was added into
the electrofection cup, and then the cells were transferred into the preheated medium in the well
plate with a supporting pipette, and then cultured in a 37 °C, 5% CO; incubator.

[00287] EXAMPLE 4 Comparison of methods for detecting the gene knockout
efficiency

(1) Detection of Sanger sequencing

[00288]  The cells were counted, and 3~5 x10%cells were subject to centrifugation at
2000r/min for Smin. The supernatant was discarded as much as possible, and 20ul DE lysing
solution was added onto each tube. Lysed cells were added into the PCR tube, centrifuged
instantaneously and then placed into the PCR apparatus with the following conditions: 65 °C for

30 min, 4 °C for 30 s, 95 °C for 2 min and 16 °C for infinite time. PCR was performed by using
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primer pairs TRAC-For/TRAC-Rev or HLA-A For/HLA-A Rev with the cleavage products as
templates. The sequence of PCR primers was as shown in SEQ ID NO.66-81. The PCR products
were sent to Jin Weizhi for Sanger sequencing. After getting the Sanger sequencing results, the
editing site and the editing efficiency were predicted with the EditR editor on the website:
https://moriaritylab.shinyapps.io/editr v10/.

[00289]  (2) Detection of TA clone sequencing

[00290]  AxyPrepTM PCR product cleaning kit (purchased from AXYGEN) was used
to purify the PCR product. Then the purified PCR product was added with sticky end by DNA
A-Tailing Kit (purchased from TaKaRa). The product was linked to T vector (pMDTM19-T
Vector Cloning Kit, purchased from TaKaRa) by a DNA Ligation Kit Ver2.1 (purchased from
TaKaRa), and the ligated product was transformed into competent cells (DHS alpha). Then, it
was coated on an LB plate containing ampicillin resistance and cultured in 37 °C incubator for
about 12 hours. Subsequently, a single colony was picked, and the single colony liquid was sent
to Jin Weizhi for sequencing. Knockout efficiency = Mutatant Clone Number/Total Clone
Number.

[00291]  (3) Cell counting by flow cytometry

[00292]  10ES5 to 10E8 cells were subject to centrifugation at 2000rpm for Smin. The
supernatant was discarded, and 100 ul PBS buffer was added to each tube for resuspending the
cells. Then, 5ul anti-human AB TCR-APC (purchased from eBioscience) antibody and 5Spl
HLA-A02 Monoclonal Antibody (BB7.2), APC, eBioscince™ (purchased from invitrogen)
antibody were mixed well and incubated at room temperature for 10min. After centrifugation at
2000rpm for 5Smin, followed by washing with PBS buffer 2 times, the cells were resuspended
and detected by using BD FACSAria flow cytometer to give the expression positive rates of the
TCR and HLA-AO2 on the cell surface. Knockout efficiency = (A-B)/A x 100%; A is the
expression positive rate of the control group; and B is the expression positive rate of the
knockout group.

[00293] The three measured results of single knockout TRAC were shown in Figs.
1-3, and the calculated results of knockout efficiency were shown in Table 1. The results of
three detection methods are substantially the same, and in the subsequent experiments, the

editing efficiency was merely detected via Sanger sequencing.
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[00294] Table 1 Results of methods for detecting knockout efficiency of gene

Target gene [ sgRNA Detecting method Knockout efficiency %
Sanger sequencing 90

TRAC Sg9 TA clone sequencing 95
Flow cytometry 93

[00295] The results of Sanger sequencing against HLA-A02 gene editing were shown
in FIGs. 4-5 with the editing efficiency of 90%; and the results of Sanger sequencing against
HLA-AT11 gene editing were shown in FIGs. 6-7.

[00296] EXAMPLE 5 Preparation of T cells in which the TRAC gene and the
HLA-A gene were dual knockout

[00297] RNP complexes were transferred into activated T cells prepared in Example 2
by electroporation using an electroporation kit (purchased from Lonza, Article
No.:V4XXP-3024). The medium was preheated in the well plate for 30 min in advance
(X-VIVOI15 medium + 10% FBS + IL2 (200U/ml) + IL7 (10ng/ml) + IL15 (5ng/ml)). The
electrokinetic buffer was formulated in a ratio of Nucleofector Solution: Supplement =82:18.
Preparation of RNP complex: 20pg TRAC sgRNA (TRAC Sg9), 20ug HLA-A sgRNA
(HLA-A02 Sg2 or HLA-A02 Sg5 or HLA-A11 sg21 or sgRNAs targeting HLA-A*24:02:01,
HLA-A*30:01:01:01, HLA-A*33:01:01:01, HLA-A*03:01:01:01, HLA-A*01:01:01:01 or
HLA-A*26:01:01:01) were added into PCRs (RNA-free), respectively, and 10ug Cas9 protein
(purchased from thermo, Item No.A36499) was added to each tube. After mixing well gently,
the mixtures were incubated at room temperature for 12min. The activated T cells cultured in
Example 2 were counted, and centrifuged at 300g for 8min. The supernatant was discarded. PBS
was added to resuspend cells. 1E7 cells were centrifuged at 300 g for additional 8 min. The
supernatant was discarded, and the cells were resuspended in 100ul prepared electrofection
buffer. The incubated RNP complexes of TRAC and HLA-A were added into the above cell
suspensions and mixed gently. Then, the mixture was gently transferred to the electrofection
cup. The electrofection cup was placed on the Lonza-4D electric rotating instrument, and the

EO-115 electric rotating program was selected for electric rotating. Pre-heated medium was
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added into the electrofection cup, and then the cells were transferred into the preheated medium
in the well plate with a supporting pipette, and then cultured in a 37 °C, 5% CO, incubator.

[00298] The dual knockout efficiency was detected via sequencing to obtain the
TRAC-negative, HLA-A-negative T cells in which the dual knockout efficiency was not less
than 80%. The results were shown in FIGs. 8-9, wherein, FIG. 8A showed the results of
knockout of HLA-A02 with HLA-A02 Sg5, wherein the upper row showed the results of the
control group (that is, no knockout was performed with HLA-A02 Sg5); and the lower row
showed the results of dual knockout of HLA-A02 and TRAC; wherein, FIG. 8B showed the
results of knockout of TRAC with TRAC Sg9, wherein the upper row showed the results of the
control group (that is, no knockout was performed with TRAC Sg9), and the lower row showed
the results of dual knockout of HLA-A02 and TRAC. FIGs. 9A-9B showed the knockout status
of HLA-A02 and TRAC in terms of protein levels, in which NEG referred to the negative
control, WT referred to the status with no knockout, and TRAC+HLA-A dual knockout referred
to the results of dual knockout of HLA-A02 and TRAC.

[00299] EXAMPLE 6 Difference of the expression of TRAC gene, HLA-A gene,
B2M gene and CIITA gene in dual knockout T cells from the expression of the
corresponding genes in the corresponding cells

(1) The activated T cells prepared in Example 2 were divided into two groups: one was
used as control, and the other was used to prepare T cells in which the TRAC gene and the
HLA-A gene were dual knockout in accordance with the method of Example 5, and subject to
Sanger sequencing in accordance with the method of step (1) of Example 4. In accordance with
the sequencing results, the cells in which the TRAC gene and the HLA-A gene were dual
knockout. The prepared dual knockout T cells were incubated with the corresponding TRAC
and HLA-A antibodies, and sorted by flow cytometry or magnetic beads to give dual knockout
cell strains.

(2) The changes of mRNA expression levels of dual knockout T cells and the control group
were detected. An RNA extract kit (purchased from QIAGEN, Article No.: 74004) was used to
extract the RNA. The RNA was subject to reverse transcription with a reverse transcription kit
(purchased from Applied Biosystems, Article No.: 4368814) to give cDNA, which was used as
a template for quantative PCR detection.

(3) The changes of protein expression levels of dual knockout T cells and the control group
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were detected. Total protein extract reagent (purchased from Thermo Scientific, Article No.:
87787) was used to extract protein. The expression levels of protein were detected by Western
Blot method or flow cytometric method. The used antibodies were TRAC antibody (purchased
from eBioscience, Article No.: 17-9986-42), HLA-A antibody (purchased from Merck, Article
No.: 17-9876-41), B2M antibody (purchased from Invitrogen, Article No.: A15770) and CIITA
antibody (purchased from OriGene, Article No.: CF812200), respectively.

[00300] The Sanger sequencing showed that in the dual knockout T cells, the
nucleotide sequences of TRAC and/or HLA-A genes were changed as compared with the
control group. The quantative PCR showed that in the dual knockout T cells, the expression
levels of mRNA of TRAC and/or HLA-A genes were down-regulated, while the expression
levels of mMRNA of B2M and/or CIITA genes were not down-regulated. The results of FACS and
Western Blot shown that in the dual knockout T cells, the expression levels of protein were
down-regulated, while the expression levels of protein of B2M and/or CIITA were not
down-regulated.

[00301] The results were shown in FIGs. 10-11, wherein, FIG. 10 showed the
measurement of mRNA level of the gene expression, wherein FIGs. 10A-10D showed the
mRNA levels of TRAC, HLA-A, B2M and CIITA, respectively; wherein WT referred to the
status with no knockout, and the dual knockout group referred to the results of T cells in which
the TRAC gene and the HLA-A gene were dual knockout. FIG. 11 showed the measurement of
protein levels of the gene expression, wherein FIGs. 11A-11B showed the protein expression
levels of B2M and CIITA, respectively; wherein NEG referred to the negative control, WT
referred to the status with no knockout, and TRAC+HLA-A dual knockout referred to the results
of T cells in which the TRAC gene and the HLA-A gene were dual knockout.

[00302] EXAMPLE 7 Preparation of T cells in which the TRAC gene, the
HLA-A/B2M gene and the CIITA gene were triple knockout, and verification of the
change of expression of the corresponding three genes therein

(1) The control group and cells in which the TRAC gene, the HLA-A gene, and the CIITA
gene were triple knockout, as well as cells in which the TRAC gene, the B2M gene, and the
CIITA gene were triple knockout were prepared in accordance with the methods of step (1) of
Example 6.

(2) The change of protein expression levels was detected in accordance with the method of
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step (3) of Example 6 by FACS and Western Blot methods.

[00303] In relation to the cells of the control group, the protein expression levels of
TRAC, HLA-A and CIITA genes in T cells in which the TRAC gene, the HLA-A gene, and the
CIITA gene were triple knockout were down-regulated. In relation to the cells of the control
group, the protein expression levels of TRAC, HLA-A and CIITA genes in TRAC, B2M and
CIITA triple knockout T cells were down-regulated.

[00304] (3) TRAC (purchased from eBioscience, Article No.: 17-9986-42), HLA-A
(purchased from Merck, Article No.: 17-9876-41), B2M (purchased from Invitrogen, Article
No.: A15770) antibodies were used to detect the knockout efficiency of the dual knockout cells
of Example 6 and the two types of triple knockout cells in this example by flow cytometry. The
results showed that in terms of the efficiency of multiple gene knockout at the single cell level,
dual knockout was significantly better than triple knockout.

[00305] The results were shown in FIGs. 12A -12D, wherein FIGs. 12A-12C
sequentially showed the knockout status of TRAC, HLA-A and B2M in terms of protein levels;
wherein, WT referred to the status with no knockout, TRAC+HLA-A dual knockout referred to
the results of T cells in which the TRAC gene and the HLA-A gene were dual knockout;
TRACH+HLA-A+CIITA triple knockout referred to the results of T cells in which the TRAC
gene, the HLA-A gene, and the CIITA gene were triple knockout; wherein TRAC+B2M+CIITA
triple knockout referred to the results of T cells in which the B2M gene, the CIITA gene, and the
TRAC gene were triple knockout; TRAC+HLA-A knockdown referred to the results of T cells
in which the TRAC gene and the HLA-A gene prepared in Example 9 were knockdown. FIG.
12D showed the knockout status of CIITA in terms of protein level.

[00306] The results of FIG. 12 showed that as compared with the WT control group,
the protein levels of TRAC, HLA-A, CIITA and B2M were down-regulated. At the same time,
as compared with TRAC+HLA-A+CIITA triple knockout or TRAC+B2M+CITA triple
knockout, the knockout efficiency of TRAC+HLA-A dual knockout was higher.

[00307] EXAMPLE 8 Design of antisense RNA sequence

[00308] Through the database https://www.ncbi.nlm.nih.gov/ or www.ensembl.org/,
the transcription RNA sequences (as shown in SEQ ID NO. 82-90) of the corresponding genes
(TRAC gene and HLA-A gene) were obtained, and siRNA was designed by reference to the

following principles:
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[00309] Sequences of 50-100 nucleotides downstream of the start codon and 100
nucleotides upstream of the stop codon were avoided as possible. Sequences with less than 30
nucleotides in length were selected. Four or greater consecutive identical bases were avoided.
Intron regions were avoided. Repetitive sequences were avoided. Single nucleotide
polymorphism (SNP) sites were avoided. Sequences have a GC content ranging 30% to 60%.
Sequence patterns AA (N < sub > 19), NA (N < sub > 21) or NAR (N < sub > 17) YNN were
preferentially selected, wherein A was adenylate; T was thymosine; R was adenylate or
guanosine (purine); Y was thymidine or cytidine (pyrimidine); N was adenylate, thymidine,
guanosine or cytidine. The selected sequences were subject to comparison and analysis of
sequence homology, so as to avoid the significant homology between antisense RNA and other
genes or sequences and the resulting off-target effect. The homology analysis was performed by
means of NCBI Blast tool: Nucleotide-nucleotide BLAST(blastn), UCSC Blat tool or Ensembl
Blast.

[00310] The designed antisense RNA sequence included: HLA-A-homo-551 (which
included the nucleotide sequence as shown in SEQ ID NO. 93); HLA-A-homo-NEG (which
included the nucleotide sequence as shown in SEQ ID NO. 94); TRAC-homo-375 (which
included the nucleotide sequence as shown in SEQ ID NO. 95); and TRAC-homo-NEG (which
included the nucleotide sequence as shown in SEQ ID NO. 96).

[00311] EXAMPLE 9 Preparation of T cells in which the TRAC gene and the
HLA-A gene were knockdown

[00312] The antisense RNAs designed in Example 8 were used to perform double gene
knockdown. A lentivirus including the antisense RNA sequences of TRAC gene and HLA-A
gene was prepared (Gemma). CD3" T cells were prepared in accordance with the method of
Example 2 (Day DO0), and activated with CD3/CD28 antibody-bearing magnetic beads. The
activated T cells were transfected with the lentiviruses bearing the antisense RNA sequences of
TRAC gene and HLA-A gene (SEQ ID NO. 95 and SEQ ID NO. 93) (Day D1), washed to
remove the lentivirus vectors on Day D2, and continued to culture until Day D5. The cultured T
cells cultured to Day D5 were collected, and detected by quantative PCR or Western Blot and
the like for the knockdown efficiency. The resultant T cells were labelled with the
corresponding TRAC and HLA-A antibodies, and sorted by flow cytometric sorting or magnetic

bead sorting to give T cells in which the TRAC gene and the HLA-A gene were knockdown.
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The results showed that in the TRAC and HLA-A gene knockdown group, the expression levels
of mRNA and protein of TRAC and HLA-A were both down-regulated, wherein, FIGs.
13A-13B sequentially showed the knockout status of TRAC and HLA-A in terms of mRNA
levels; wherein, WT referred to the status with no knockout, TRAC+HLA-A dual knockout
referred to the results of T cells in which the TRAC gene and the HLA-A gene were dual
knockout. Of those, for the knockout level of TRAC and HLA-A in terms of protein levels,
please refer to the results of FIG. 12.

[00313] EXAMPLE 10 Difference of activities of different T cells

[00314] T cells in which no gene was knockout, 2 or 3 genes were knockout, and 2
genes were knockdown in Examples 2, 5, 7, and 9 were prepared, and compared for their
activities. The cells of individual group were counted, and 1*10° cells were inoculated into a
24-well plate. In each well, PHA(0.3pg/ml) (ionomycint) or 5ng/ml PMA and 50 ng/ml
ionomycin were added into the cells, which were cultured for additional 5 hours, and then
detected by CD69 (early activated) (purchased from BD Biosciences, Article No.: FN50),
CD137 (later) (purchased from BD Biosciences, Article No.: 4B4-1) antibodies via flow
cytometry for the activated status of the cells. The results showed that the activities of dual
knockout and 2 gene knockdown T cells were better than triple knockout cells.

[00315] The expression status of CD69 and CD137 in terms of protein levels were
shown in FIGs. 14A-14B, respectively, wherein, WT referred to the status with no knockout,
TRAC+HLA-A dual knockout referred to the results of T cells in which the TRAC gene and the
HLA-A gene were dual knockout; TRAC+HLA-A+CIITA triple knockout referred to the results
of T cells in which the TRAC gene, the HLA-A gene, and the CIITA gene were triple knockout;
wherein TRAC+B2M+CIITA triple knockout referred to the results of T cells in which the B2M
gene, the CIITA gene, and the TRAC gene were triple knockout; and TRAC+HLA-A
knockdown referred to the results of T cells in which the TRAC gene and the HLA-A gene
prepared in Example 9 were knockdown.

[00316] EXAMPLE 11 Difference of reactivity of different T cells on allogenic
NK cells

[00317] T cells in which no gene was knockout, 2 or 3 genes were knockout, and 2
genes were knockdown in Examples 2, 5, 7 and 9 were labelled with CFSE (invitrogen,

C34554). The cells were counted, and 1*¥10° cells of each group were co-cultured with NK cells
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(NK92MI) at a ratio of 1:1, respectively. After 24 hours, the co-cultured cells were collected,
and detected via flow cytometry for the ratio of CFSE positive cells in the mixed cells.

[00318] The results showed that the killing toxicity of NK cells on the dual gene
knockout, dual knockdown T cells was lower than that on triple knockout T cells. The results
were shown in FIG. 15, wherein, NK+T referred to the status that the NK cells were co-cultured
with T cells with no knockout; NK+ TRAC+HLA-A knockdown referred to the status that the
NK cells were co-cultured with T cells in which the TRAC gene and the HLA-A gene prepared
in Example 9 were knockdown; NK+TRAC+HLA-A dual gene knockout referred to the status
that the NK cells were co-cultured with T cells in which the TRAC gene and the HLA-A gene
were dual knockout; NK+ TRAC+HLA-A+CIITA triple gene knockout referred to the status
that the NK cells were co-cultured with T cells in which the TRAC gene, the HLA-A gene, and
the CIITA gene were triple knockout; and NK+ TRAC+B2M+CIITA triple gene knockout
referred to the status that the NK cells were co-cultured with T cells in which the B2M gene, the
CIITA gene, and the TRAC gene were triple knockout.

[00319] EXAMPLE 12 Difference of allogenic rejections of different T cells

[00320] Peripheral blood originated from donor 1 was used to prepare T cells in which
no gene was knockout, 2 or 3 genes were knockout, and 2 genes were knockdown in Examples
2,5,7 and 9. Peripheral blood originated from donor 2 was used to prepare CD3"T cells. Various
groups of cells prepared with peripheral blood from donor 1 were mixed with CD3™ T cells
prepared with peripheral blood from donor 2 in accordance with Example 2 at a ratio of 1:1.
After 24 hours, the mixed system of cells was detected for the expression level of IFN-y. The
results showed that the expression level of IFN-y in dual knockout T cell group was lower than
that in triple knockout T cell group.

[00321] The results are shown in FIG. 16, wherein WT referred to the status with no
knockout; TRAC+HLA-A dual knockout referred to the results of T cells in which the TRAC
gene and the HLA-A gene were dual knockout ; TRAC+HLA-A+CIITA triple knockout referred
to the results of T cells in which the TRAC gene, the HLA-A gene and the CIITA gene were
triple knockout; wherein TRAC+B2M+CIITA triple knockout referred to the results of T cells in
which the B2M gene, the HLA-A gene and the TRAC gene were triple knockout; and
TRAC+HLA-A knockdown referred to the results of T cells in which the TRAC gene and the

HLA-A gene prepared in accordance with Example 9 were knockdown.
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[00322] EXAMPLE 13 Preparation of CAR-T cells in which the TRAC gene and
the HLA-A gene were dual knockout, CAR-T cells in which the TRAC gene, the HLA-A
gene, and the CIITA gene were triple knockout, and CAR-T cells in which the TRAC
gene, the B2M gene and the CIITA gene were knockout

(1) CD3" T cells were prepared in accordance with the method of Example 2 (Day DO),
and activated with CD3/CD28 antibody-bearing magnetic beads. The activated T cells were
transfected with lentiviruses (lentiviruses containing CD19-CAR, CD20-CAR or BCMA-CAR,
etc.) on D1, washed to remove the lentivirus vectors on D2, sorted for CAR-positive T cells at
D3, and continued to culture until Day D5.

(2) The CAR-T cells on D5 were selected as initial cells, and used to prepare cells in which
the TRAC gene and the HLA-A gene were dual knockout, CAR-T cells in which the TRAC
gene, the HLA-A gene and the CIITA gene were triple knockout, and CAR-T cells in which the
TRAC gene, the B2M gene and the CIITA gene were triple knockout in accordance with the
methods of Example 5 and Example 7, respectively.

(3) By detection via flow cytometry, dual knockout and triple knockout CAR-T cells were
obtained, wherein the yield of dual knockout CAR-T cells were higher than that of triple
knockout CAR-T cells.

[00323] The results were shown in FIGs. 17A -17D, wherein, FIGs. 17A-17C
sequentially showed the knockout status of TRAC, HLA-A and B2M in terms of protein levels;
and FIG. 17D showed the knockout status of CIITA in terms of protein level, wherein, WT
referred to the status with no knockout, TRAC+HLA-A dual knockout referred to the results of
CAR-T cells in which the TRAC gene and the HLA-A gene were dual knockout;
TRACH+HLA-A+CIITA triple knockout referred to the results of CAR-T cells in which the
TRAC gene, the HLA-A gene and the CIITA gene were triple knockout; wherein
TRAC+B2M+CIITA triple knockout referred to the results of CAR-T cells in which the B2M
gene, the CIITA gene and the TRAC gene were triple knockout.

[00324] Of those, the transfection efficiency of CD19CAR was shown in FIGs.
18A-18B, wherein, CAR30%+ represented the transfection efficiency of CD19 CAR.

[00325] FIG. 19 showed the amplification folds of different cells. Of those, the CAR-T
cells in which the TRAC gene and the HLA-A gene were dual knockout had the maximum

amplification fold.
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[00326] EXAMPLE 14 Anti-tumor effect of CAR-T cells in which the TRAC
gene and the HLA-A gene were dual knockout

[00327] CAR-T cells in which the TRAC gene and the HLA-A gene were dual
knockout (targeting CD19, CD20 or BCMA) were prepared in Example 14. Target cells
expressing luciferase gene (target gene-positive leukemia or lymphoma cell lines, such as, Raji,
Jurkat, MMIS and the like) were inoculated into a well place. Then, double knockout CAR-T
cells, triple knockout CAR-T cells, and zero knockout CAR-T cells were added at different
ratios of efficiency to target(1 : 2.5, 1.1, 5: 1, 10: 1), respectively. After 24 hours of
co-culture, the cells were transferred to the detection well plate. The luciferase substrate was
added, and the fluorescence value was detected by a microplate reader. Killing efficiency = 1 -
the fluorescence value of T cells co-cultured with target cells/the fluorescence value of target
cells cultured alone.

[00328] The results showed that the CAR-T cells in which the TRAC gene and the
HLA-A gene were dual knockout exhibit significant killing effect on tumor cells.

[00329] FIG. 20 showed that the killing effect on CD19 target cell Raji-Luciferase,
wherein the CAR-T cells in which the TRAC gene and the HLA-A gene were dual knockout
exhibit the most significant killing effect, wherein at each E/T ratio, the results corresponding to
Notes A-D were shown from left to right.

[00330] EXAMPLE 15 Anti-tumor effect of CAR-T cells in which the TRAC
gene and the HLA-A gene were dual knockout

[00331] NSG mice were injected with tumor cells intravenously. After the tumor was
successfully established, CAR-T cells in which the TRAC gene and the HLA-A gene were dual
knockout, triplel knockout CAR-T cells, and CAR-T cells in which no gene was knockout were
refused back to the mice. The tumor size was monitored in the mice.

[00332] Mice to which the double knockout CAR-T cells were refused exhibited
significantly slower growth rate of tumor.

[00333] The results were shown in FIGs. 21-22, wherein, FIG. 21 showed the
administration mode of mice, 1.v. represented intravenous injection, CAR-T cells represented
double knockout and triple knockout CAR-T cells expressing CD19 CAR. FIG. 20 showed the
tumor size in mice after the mice were administered with CAR-T cells, wherein, FIG. 20

showed, from left column to right column, the tumor size in mice which were administered with
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normal saline, unmodified T cells, CD19 CAR-T cells in which the TRAC gene and the HLA-
A gene were dual knockout, CD19 CAR-T cells in which TRAC, HLA-A and CIITA were triple
knockout, CD19 CAR-T cells in which B2M, CIITA and TRAC were triple knockout in
sequence. The results showed that the rate of tumor growth was significantly reduced in the
mice re-infused with CAR-T cells in which both the TRAC gene and the HLA-A gene were
knockout.

[00334] The aforesaid detailed description is provided in an illustrative and
exemplary manner, and is not intended to limit the scope of the appended claims. Various
modifications of embodiments currently listed in the present application are apparent for
persons skilled in the art, and encompassed within the scope of the appended claims and their
equivalents.

[00335] The reference to any prior art in this specification is not, and should not be
taken as, an acknowledgement or any form of suggestion that such prior art forms part of the
common general knowledge.

[00336] It will be understood that the terms “comprise” and “include” and any of their
derivatives (e.g. comprises, comprising, includes, including) as used in this specification, and
the claims that follow, is to be taken to be inclusive of features to which the term refers, and is
not meant to exclude the presence of any additional features unless otherwise stated or implied.

[00337] In some cases, a single embodiment may, for succinctness and/or to assist in
understanding the scope of the disclosure, combine multiple features. It is to be understood that
in such a case, these multiple features may be provided separately (in separate embodiments),
or in any other suitable combination. Alternatively, where separate features are described in
separate embodiments, these separate features may be combined into a single embodiment
unless otherwise stated or implied. This also applies to the claims which can be recombined in
any combination. That is a claim may be amended to include a feature defined in any other
claim. Further a phrase referring to “at least one of” a list of items refers to any combination
of those items, including single members. As an example, “at least one of: a, b, or ¢” is intended
to cover: a, b, ¢, a-b, a-c, b-c, and a-b-c.

[00338] It will be appreciated by those skilled in the art that the disclosure is not
restricted in its use to the particular application or applications described. Neither is the present

disclosure restricted in its preferred embodiment with regard to the particular elements and/or
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features described or depicted herein. It will be appreciated that the disclosure is not limited to
the embodiment or embodiments disclosed, but is capable of numerous rearrangements,
modifications and substitutions without departing from the scope as set forth and defined by

the following claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A modified immunologic effector cell, wherein the expression and/or activity of a TRAC
gene and a HLA-A gene are/is down-regulated, the expression and/or activity of a B2M gene
are/is not down-regulated, and the expression and/or activity of a CIITA gene are/is not down-
regulated, as compared with the expression and/or activity of the corresponding gene in the
corresponding cell which is not modified, wherein the modified immunologic effector cell is
generated by administering an sgRNA targeting an exon of said HLA-A gene and an sgRNA
targeting an exon of said TRAC gene to the immunologic effector cell which is not modified,
wherein said sgRNA targeting the exon of said HLA-A gene comprises a nucleotide sequence
shown in any one of SEQ ID No: 17-18, 91-92, and said sgRNA targeting the exon of said
TRAC gene comprises a nucleotide sequence shown in SEQ ID No: 1.

2. The immunologic effector cell according to claim 1, wherein the expression and/or activity
of said TRAC gene and said HLA-A gene are/is down-regulated, the expression and/or activity
of said B2M gene are/is not down-regulated, and the expression and/or activity of said CIITA
gene are/is not down-regulated, as compared with the corresponding wild type cell.

3. The immunologic effector cell according to any one of claims 1-2, wherein said
immunologic effector cell comprises T cell.

4. The immunologic effector cell according to any one of claims 1-3, wherein said
modification comprises administering a Cas enzyme to said cell.

5. The immunologic effector cell according to any one of claims 1-4, wherein said
immunologic effector cell comprises a nucleic acid encoding a chimeric antigen receptor (CAR),
and said CAR comprises an antigen binding domain, a hinge region, a transmembrane domain,
a costimulatory structure, and a primary signal transduction domain.

6. The immunologic effector cell according to claim 5, wherein said antigen binding domain
specifically binds to a tumor antigen.

7. The immunologic effector cell according to claim 6, wherein said tumor antigen is selected
from the group consisting of CD19, CD20, and BCMA.

8. A method of preparing said modified immunologic effector cell according to any one of
claims 1-7, comprising the following steps: administering an sgRNA targeting an exon of said
HLA-A gene and an sgRNA targeting an exon of said TRAC gene to the immunologic effector

cell which is not modified, wherein the sgRNA targeting the exon of said HLA-A gene
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comprises a nucleotide sequence shown in any one of SEQ ID No: 17-18, 91-92, and said
sgRNA targeting the exon of said TRAC gene comprises a nucleotide sequence shown in SEQ
ID No: 1.

9. The method according to claim 8, wherein said modification further comprises
administering a Cas enzyme to said cell.

10. A composition, comprising said immunologic effector cell according to any one of claims
1-7 and a pharmaceutically acceptable carrier.

11. The composition according to claim 10, comprising a cell population which comprises said
immunologic effector cell according to any one of claims 1-7.

12. Use of said immunologic effector cell according to any one of claims 1-7 for preparing a
CAR-T cell.

13. A method of allogeneic therapy, comprising administering to a subject in need thereby said
immunologic effector cell according to any one of claims 1-7.

14. Use of said immunologic effector cell according to any one of claims 1-7 in manufacture
of a drug for allogeneic therapy.

15. Use of said immunologic effector cell according to any one of claims 1-7 in manufacture
of a drug for treating tumors.

16. A method of treating tumor, including administering said immunologic effector cell
according to any one of claims 1-7 to a subject in need.

17. The use or the method according to either claim 15 or claim 16, wherein the tumor includes
solid and non-solid tumors.

18. The use or the method according to any one of claims 15 to 17, wherein the tumor is
selected from the group consisting of: lung cancer, breast cancer, colon cancer, renal cell
carcinoma, liver cancer, non-small cell lung cancer, small intestine cancer, esophagus cancer,
osteosarcoma, pancreatic cancer, skin cancer, head or neck cancer, cutaneous or intraocular
malignant melanoma, uterus cancer, ovarian cancer, rectal cancer, anal cancer, stomach cancer,
testis cancer, fallopian tube carcinoma, endometrial cancer, cervical cancer, vaginal cancer,
vulval cancer, Hodgkin’s disease, non-Hodgkin’s lymphoma, carcinoma of endocrine system,
thyroid cancer, parathyroid cancer, adrenal carcinoma, soft tissue sarcoma, urethral carcinoma,
carcinoma of penis, pediatric solid tumor, bladder cancer, renal or ureteral cancer, carcinoma of

renal pelvis, central nervous system (CNS) tumor, primary CNS lymphoma, tumor angiogenesis,
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spinal tumor, brainstem glioma, pituitary adenoma, Kaposi sarcoma, epidermoid, squamous cell

carcinoma, and T cell lymphoma.



1/12

atccagaaccctgaccctgccgtgta ccagct:

ATCCAGAACCCTGACCCTGCCGTGTAACCAGCT!

T

ccagaaccctgaccctgccgt gt a ccagctgagagactctaaatccagtga
1 1 1 1 1 & 1 1 1 1 1

ggtcttgggactgggacggca ca t ggtcgactctctgagatttaggtcact

\ | | 5 | L 1 | 10 | ) . | 15 | | L
GIn Asn Pro Asp Pro Ala Val Tyr GIn Leu Arg Asp Ser Lys Ser Ser As|

w

o e

& [seo____________|

ccagaaccctgaccctgccgt gt a ccagctgagagactctaaatccagtga

CCAGAACCCTGACCCTGCCGT[CTA-- A CCAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT AACCAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGBC==  —- - —ICAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT AACCAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT[E A CTCTCTGACAGAGITCTAATITCE=====
CCAGAACCCTGACCCTGCCGT GT AACCAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT [ —-ICAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT AACCAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT A [E--|cCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT GT AACCAGCTGAGAGACTCTAAATCCAGTGA
CCAGAACCCTGACCCTGCCGT CT A IAATCCAGTGA
CCAGAACCCTGACCCTGCC== —— - - AGCTGAGAGACTCTAAATCCAGTGA

(ol

T T T T T I R Tt N T T

FIG. 2

Specimen_001-Tube_001 Specimen_001-2 Specimen_001-3

97.6%

6.6%

i b

1

§
&
g
w

SSC-A  [«1.000)
SSC-A  [1.000)

P2 P2 Pz

50

T |]|||‘2 L |n|||a T T |||||||‘ TT |||||||s T lllll‘ TT llllll ! 78 | Hlllll‘ TT I"lll]s T T Illllll2 TT IIIII| T Illll‘ T Illlllls T
10 10 10 10 10 10 10 10 10 10 10* 10
APC-A APC-A APC-A

Negative control group WT control group Group in which the TRAC gene is knockout

FIG.3



2/12

3GGGTCGGACTGGCGCTTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACAT

3GANTIEBGGNNGGGCTTITTITC TCCG==GGTACCANCNNTACGCCTACGACGGCAAGGATTACAT

ATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCTG
ATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCETGAGGTGCTGGGCCCTG

iACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGLCCE

ACHIC CHc GAIlc CAGAGGABIGGAGCCGCGGGCICCCGTGGATAGAGCAGGAGGGGCCE

GGGCCGGACGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCY
GGGCCGGACGGGCGCTTCCTCCGGGGGTACCACCGGGACICCTTACAACGGCY
C120 Mass: 50




SSC-H

SSC-H

3/12

A CTCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCT
STCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCT
T251 Mass: 15

50 250 240 230

CCCTGAGGTGCTGGGCCCT

240 230
accctgccgtgta ccagctgagagactctaaatccagtga

B ACCCTGCCGTGTA CCAGCTGAGAGACTCTAAATCCAGTGA

410

ACCCTGCCGTGTAACCAGCTGAGAGACTCTAAATCCAGTGA

L T

FIG. 8
NEG WT TRAC+HLA-A 2KO
250K 1 01 Q2 25K fl Of 250K T Q1 Q2
] L = & m P ¢
150K =] 150K = 150K =
ook

Q3 Q3
0 4.07
T L | L ) L |
10 10 10 105
NEG WT TRAC+HLA-A 2KO
3 . J
250K a1 Q2 250K a1 Q2 2506 T1Q1 Q2
0 0 0 0 0 0
200K = 200K 200K =
150K = 150K = 150K =
100K =3 100K = 100K =1
50K = 50K 7
Q3 Q4
0 031
o 0
L § Ty L ™y

A J



SSC-H

4/12

2KO group 2KO group

1.0- 101

0.84 0.8+

0.6+ 0.6+

0.4+ 0.4+

0.2 024

0.0 0,04

WT 2KO group WT 2KO group
NEG wT TRAC+HLA-A 2KO
o 10K o
1.0K -:Qi az a1 Q2 1.0K a1 Q2
lo o o 0 0 0
] o oo
400 400 =
200 = 200 =]
Q3 Q4
0.19 0.44 ,
T Lhala: | i | LAads: T " Ll | T LA | T T T ; T T LA
10” 10! 10° w0? 10t 10° 10 102 ? 10! 10° 10 10° 10
B2M
WT TRAC+HLA-A

2KO

FIG. 11




SSC-H

SSC-H

5/12

. WT TRAC+HLA-A 2KO TRAC+HLA-A+CIITA 3KO
2.0k 7] 20K 2.0K
]o1 Q2 a1 Q2 [+1] Qz
40 L] 0 0 0 o
1.5K 7] 1.5 1.5K 7]
1.0K = 1.0K = 10K =
500 = 500 -
14 a3 04 Q3 Q3
1433 95.7 (97.2 2.81 10.2
0 [
T L | T T T T T
1
10 10 b 0 o 0 ¢ 10 10 10 10 10
TRAC+B2M+CIITA3KO TRAC+HLA-A Knockdown TRAC
20K 20K
o3} a2 at az
0 0 0 0
1.5K = 1.5K =
1.0 = 1.0 =
s00 o
a4 g Q3
:88.0 ¥ 12.0
o
M T T T T
100 1l)l 10 10




SSC-H

SSC-H

6/12

B
WT TRAC+HLA-A2KO
Y
3
'°: af Qz 0z
10 !0 0 0
1061!
0* -
Il |0“i.' :
o1
[2] 0]
al -,
107
v qos Q3 Q3
0 3819 91.8 430
Ty T LA | L 3 LAl | LA | Ll | LAl |
10 103 tﬂ‘ iDs |l}5 102 10 |n‘ |D"' |l]0 HLA—A
TRAC+HLA-A Knockdown
Qz
0
Q3
4456
Ll | LA |
o  HLA-A
WT TRAC+B2M+CIITA 3KO
1.0K 7 a1 Q2 1.0 7] a @
U o T T
b 800
600 600

400

8

g

Y

3KO

CITA

B-actin

FIG. 12



7112

A B
1.0
0.8
0.6+
0.4
0.2+
0.0-
WT  TRAC+HLA-A Knockdown group WT  TRAC+HLA-A Knockdown group
FIG. 13
SSC-H WT TRAC+HLA-A2KO TRAC+HLA-AKnockdown
btk o a @ ok o 1ok T a2
800 = 800 ™ : i 800 =
500 = 600 = 600
400 = 400 ™ 400 =
200 7 . 200 1 0.4 o a0 o
. 456 46.7 53.3 50.6
T T 0 T T 0 T
103 104 10 101 10 10 10 1U4
SSC-H TRAC+HLA-A+CIITA3KO TRAC+B2M+CIITA 3KO CD69
T T Qz L P a2
U U T T
800 " 200 =
600 =
Q3 Q3
337 308
10 1! 10 10 10 10 10 CD69

FIG. 14



8/12

B
SSC-H WT TRAC+HLA-A 2KO TRAC+HLA-A Knockdown
R P Qa2 % T a2 T Qz
1o ] 0 0 0 0
800 ] 800 800
600 -: 600 5| 600 =
m-:‘m Q3 m-m Q3 m-Qq Q3
o] 1.43 98.6 . 0.77 99.2 0.46 99.5
1A:;1“Im:‘1:;‘I “““;qul ”Im:u:" III;:‘ N ' 1‘ o - I + ' ;"l'w‘- HIIII‘Iz‘ Y ”Im-‘a
10 10 10 10 10 10 0 10 10 10
SSC-H TRAC+HLA-A+CIITA 3KO TRAC+B2M+CIITA 3KO CD137
10K T a Q2 R e a2
0 0 Jo [
800 600 =]
3 0] a3
711 ] 64.7
I CD137
FIG. 14
SSC-H NK+T NK+TRAC/HLA-AKnockdown NK+TRAC/HLA-A 2KO
ook - az MK uz o]
1o 0 0 0 :I u;
800 7 800 800
500 '- 600 ] 600 |
400": 400 -
200 - 200 Qla.f‘_' :
] 518 446
° r prem—r—rrrey ° i . _— T
100w 10 0 a0t 10 o’ 10° 10 10 1o '
SSC-H NK+TRAC/HLA-A/CIITA 3KO NK+TRAC/B2M/CIITA 3KO CFSE
;.4[ u; . :n u;
600 600 -]
05 trnz'-'i
385 31.1
T LELILE LY R ALY AL L o T T T T
1° 10 10? 10° 10! 10° o' 102 10° 10 CFSE

FIG.

15



SSC-H

SSC-H

9/12

4001
2 .
g 300
<
<
=
& 200-
g =y
> 100~ gl -
> -
= 9
Radiation - & - C
v K& &
> NAS [ [
Q\\y v & 3
x X S W
(¥] v \y:v' o
<5 & &
»\Qy\ -\Qy «Qy.
FIG. 16
TRAC+HLA-A2KO
WT CAR-T
1T a1 a2 | Ta Qz
1o 0 1o 0
800 ' 800 7
400":
200 -
{04 Q3 Q3
1145 8.5 3.05
o = LN LI AL LR | T ML | RN R | AL R
11:-0 10‘1 10 103 104 10 m‘ 102 Ina N:-4 TRAC
—
TRAC+HLA-A+CIITA3KO TRAC+B2M+CIITA3KO
CAR-T CAR-T
*Jas az | WK, Q2
lo 0 Jo 0
BOC ' 800 =1
SOD-: 500 —
40D‘:
mo-‘
104 Q3
1879 & 14.3
0 — oy .




SSC-H

10/12

TRAC+HLA-A 2KO

TRAC+HLA-A+CIITA 3KO

CAR-T CAR-T
E 28K T g1 Q2 250K T Q1 Q2
=T Qz | 0 o o 0
0 0 ]
200 200K 7] 200K
150K = 150K 150k o
100K = 100k
SOK 1 ot SUK'E
0.1 ]
o , . 0
0"‘ 12 T R Ty Ty Ty Ty Ty HLAA
oo 0 o o 10 10’ 10 10 10 10 - k
C TRAC+B2M+CIITA 3KO
CAR-T
SSC-H WT
1.0K =
4 10k ijQ1 Q2
1Q1 Q2 1o T
19 T
800 =
800-_ 1
ﬁﬂﬂ-u 500-'
400-'. 400
200 ™ 200 =
104 : Q4
13.08 96.9 1806 19.4
0 T | T T T T T 0
R B r i B R i S T —r T T
10° 10! 107 10° 10? 10° 1 10° 10° 10* B2M
FIG. 17




11/12

CAR+ 30%
G R2 | g R3
|8 g:
S| 83 g1
@ | & §3
] o]
g1 &1
o ] .l ©7
109 10t 100 10%
CD19 PE -
FIG. 18
=@~ TRAC+HLA-A2KO CAR-Tcells
19007 —B- TRAC+HLA-A+CITA 3KO CAR Tcells
% —i~ TRAG+B2M+CITA3KO CAR-Teells
y—
=
S 10004
IS
2
=
=
& 500+
<
123 4567 8 910111213
Days
FIG. 19
Cytotoxicity (100%)
120
100
80
60
40
20
o mm
E/Tratio 1. 25 1: 1 501 10: 1
mA: CD3+T

m B TRAC, HLA-A2KO CAR-T cells

mC. TRAC, HLA-A, CIITA 3geneKO  CAR-T cells

m DI TRAC, B2ZM, CITA 3gene KO CAR-T cells

FIG. 20



12/12

Time (days)
-7 0 VIS Weekly

Ce i,

Raji-Luciiv CAR Tcells jv

(2x10°) (5x10°9)
FIG. 21
Days
7

14

21

28

35

42 (ﬁm;’lsr)
Color Scale
Min = 1.10e7
Max = 4,13e8

56




1

SEQUENCE LISTING

<110> Ningbo T-MAXIMUM Biopharmaceuticals Co., Ltd.

<120> MODIFIED IMMUNE EFFECTOR CELL AND PREPARATION METHOD
THEREFOR

<130> 0131-PA-013AU

<160> 96

<170> Patentln version 3.5

<210> 1
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> TRAC sg9

<400> 1

agagucucuc agcugguaca 20

<210> 2
<211> 20
<212> RNA

<213> Artificial Sequence



<220>
<223>

<400>

TRAC sg10

2

ugugcuagac augaggucua

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3
20
RNA

Artificial Sequence

TRAC sg11

3

cucucageug guacacggca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

4
20
RNA

Artificial Sequence

TRAC sg12

4

acacggcagg gucaggguuc

20

20

20



<210>
<211>
<212>
<213>

<220>
<223>

<400>

5
20
RNA

Anrtificial Sequence

TRAC sg13

5

agcugguaca cggeaggguc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6
20
RNA

Artificial Sequence

TRAC sg14

6

gagaaucaaa aucggugaau

<210>
<211>
<212>
<213>

<220>
<223>

7
20
RNA

Acrtificial Sequence

TRAC sg15

20

20



<400>

7

gacaccuucu uccccagcecc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8
20
RNA

Artificial Sequence

TRAC sg16

8

ucucucagcu gguacacgge

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9
20
RNA

Anrtificial Sequence

TRAC sg17

9

gcugguacac ggcaggguca

<210>
<211>
<212>

10
20
RNA

20

20

20



<213>

<220>
<223>

<400>

Artificial Sequence

TRAC sgl18

10

aaagucagau uuguugcucc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

11
20
RNA

Anrtificial Sequence

TRAC sg19

11

cuggggaaga aggugucuuc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

12
20
RNA

Acrtificial Sequence

TRAC 5920

12

uggauuuaga gucucucage

20

20

20



<210>
<211>
<212>
<213>

<220>
<223>

<400>

13
20
RNA

Artificial Sequence

TRAC sg21

13

agagcaacag ugcuguggec

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14
20
RNA

Artificial Sequence

TRAC sg22

14

cuucaagagc aacagugcug

<210>
<211>
<212>
<213>

<220>

15
20
RNA

Artificial Sequence

20

20



<223>

<400>

TRAC 5023

15

auuuguuuga gaaucaaaau

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16
20
RNA

Artificial Sequence

HLA-A02 sg10

16

CCCucguccu gcuacucucg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

17
20
RNA

Anrtificial Sequence

HLA-A02 sg2

17

cguacuggug guacccgegg

<210>
<211>

18
20

20

20

20



<212>
<213>

<220>
<223>

<400>

RNA

Artificial Sequence

HLA-A02 sg5

18

cugaccauga agccacccug

<210>
<211>
<212>
<213>

<220>
<223>

<400>

19
20
RNA

Anrtificial Sequence

HLA-A02 sg14

19

agacucaccg aguggaccug

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20
20
RNA

Acrtificial Sequence

HLA-A02 sg21

20

20

20



ggacccuccu gcucuaucca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

21
20
RNA

Anrtificial Sequence

HLA-A02 sg23

21

gauguaaucc uugccgucgu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

22
20
RNA

Artificial Sequence

HLA-AQ2 sg26

22

ccugcgceucu uggaccgegg

<210>
<211>
<212>
<213>

23
20
RNA

Artificial Sequence

20

20

20



<220>
<223>

<400>

10

HLA-A02 sg29

23

ccucguccug cuacucucgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

24
20
RNA

Artificial Sequence

HLA-A02 sg30

24

aacccucguc cugcuacucu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

25
20
RNA

Artificial Sequence

HLA-A02 sg31

25

gaggguucgg ggcgecauga

<210>

26

20

20

20



11

<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg32

<400> 26

ccugeuacuc ucgggggeuc

<210> 27
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg33

<400> 27

cugguuguag uagccgegea

<210> 28
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg34

20

20



12

<400> 28

uagcccacug cgaugaageg

<210> 29
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg35

<400> 29

guggaccugg ggacccugeg

<210> 30
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg36

<400> 30

uggacgacac gcaguucgug

<210> 31
<211> 20
<212> RNA

<213> Artificial Sequence

20

20

20



<220>
<223>

<400>

HLA-A02 sg37

31

acagacucac cgaguggacc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

32
20
RNA

Anrtificial Sequence

HLA-A02 sg38

32

gcaggagggu ccggaguauu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33
20
RNA

Artificial Sequence

HLA-A02 sg39

33

aguauuggga cggggagaca

13

20

20

20



14
<210> 34
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg40

<400> 34

Cucagaccac Caagcacaag

<210> 35
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg4l

<400> 35

ccgecgeggu ccaagagege

<210> 36
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A02 sg42

20

20



<400>

15

36

cucuuggacc gcggeggaca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

37
20
RNA

Artificial Sequence

HLA-A02 sg43

37

ggauuacauc gcccugaaag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
20
RNA

Anrtificial Sequence

HLA-A11 sg8-3

38

ccccegagag uagcaggagg

<210>
<211>
<212>

39
20
RNA

20

20

20



<213>

<220>
<223>

<400>

Artificial Sequence

HLA-A11 sg9-3

39

aguagcagda ggaggguucg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

40
20
RNA

Anrtificial Sequence

HLA-A11 sg10-3

40

CCCuccuccu gcuacucucg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

41
20
RNA

Acrtificial Sequence

HLA-A11 sg11-3

41

ccccgagagu agcaggagga

16

20

20

20



17

<210> 42
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A11sgl4-3

<400> 42

agacugaccg aguggaccug

<210> 43
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A11sg16-3

<400> 43

ggggccggag uauugggacc

<210> 44
<211> 20
<212> RNA

<213> Artificial Sequence

<220>

20

20



<223>

<400>

18

HLA-A11 sg20-3

44

ccacucgguc agucugugac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

45
20
RNA

Artificial Sequence

HLA-A11 sg21-3

45

uggauagagc aggaggggcc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

46
20
RNA

Anrtificial Sequence

HLA-A11 sg28-3

46

ugccgucgua ggeguccuge

<210>
<211>

47
20

20

20

20



<212>
<213>

<220>
<223>

<400>

19

RNA

Artificial Sequence

HLA-A24 sg12-2

47

ccuggeccug acccagaccu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

48
20
RNA

Anrtificial Sequence

HLA-A24 sg13-2

48

cccuggeccu gacccagace

<210>
<211>
<212>
<213>

<220>
<223>

<400>

49
20
RNA

Acrtificial Sequence

HLA-A24 sg14-2

49

20

20



20

agacugaccg agagaaccug

<210> 50
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A24 sg16-2

<400> 50

ggggceceggag uauugggacg

<210> 51
<211> 20
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A24 s5920-2

<400> 51

ucucucgguc agucugugag

<210> 52
<211> 20
<212> RNA

<213> Artificial Sequence

20

20

20



<220>
<223>

<400>

21

HLA-A24 sg21-2

52

ggccccuccu gecucuaucca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

53
20
RNA

Artificial Sequence

HLA-A24 sg22-2

53

aggcguacug gugguacccg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

54
20
RNA

Artificial Sequence

HLA-A24 sg25-2

54

cugagccgcec auguccgecg

20

20

20



22

<210> 55
<211> 4627
<212> DNA

<213> Artificial Sequence

<220>

<223> TRAC nucleotide sequence

<400> 55

atatccagaa ccctgaccct geegtgtace agcetgagaga ctctaaatce agtgacaagt 60
ctgtctgect attcaccgat tttgattctc aaacaaatgt gtcacaaagt aaggattctg 120
atgtgtatat cacagacaaa actgtgctag acatgaggtc tatggacttc aagagcaaca 180
gtgctgtgge ctggageaac aaatctgact ttgcatgtge aaacgecttc aacaacagea 240
ttattccaga agacaccttc ttccccagec caggtaaggyg cagetttggt gecttcgeag 300
getgtttect tgcttcagga atggecaggt tetgeecaga getctggtea atgatgteta 360
aaactcctct gattggtggt ctcggectta tecattgeca ccaaaaccct ctttttacta 420
agaaacagtg agccttgttc tggcagtcca gagaatgaca cgggaaaaaa gcagatgaag 480
agaaggtggc aggagaggge acgtggeeca gectcagtct ctccaactga gttectgect 540

gcctgecttt getcagactg tttgecectt actgetette taggectceat tctaageece 600



23

ttctccaagt tgectetect tatttcteee tgtctgecaa aaaatctttc ccagetcact 660
aagtcagtct cacgcagtca ctcattaacc caccaatcac tgattgtgcc ggcacatgaa 720
tgcaccaggt gttgaagtgg aggaattaaa aagtcagatg aggggtgtgc ccagaggaag 780
caccattcta gttgggggag cccatctgtc agctgggaaa agtccaaata acttcagatt 840
ggaatgtgtt ttaactcagg gttgagaaaa cagctacctt caggacaaaa gtcagggaag 900
ggctctctga agaaatgeta cttgaagata ccageectac caagggcagg gagaggacce 960

tatagaggcc tgggacagga gctcaatgag aaaggagaag agcagcaggc atgagttgaa 1020

tgaaggaggc agggcecgggt cacagggcect tctaggcecat gagagggtag acagtattct 1080

aaggacgcca gaaagctgtt gatcggcttc aagcagggga gggacaccta atttgctttt 1140

CEEttttttt thtttttttt tetttttttt tgagatggag ttttgetctt gttgeccagy 1200

ctggagtgca atggtgcatc ttggctcact gcaacctceg cctcccaggt tcaagtgatt 1260

ctcctgcectc agectcecga gtagetgaga ttacaggceac ccgecaccat gectggctaa 1320

ttttttgtat ttttagtaga gacagggttt cactatgttg gccaggctgg tctcgaactc 1380

ctgacctcag gtgatccacc cgcttcagcec tcccaaagtg ctgggattac aggegtgagce 1440

caccacaccc ggcctgcttt tcttaaagat caatctgagt gctgtacgga gagtggottg 1500



24

taagccaaga gtagaagcag aaagggagca gttgcagcag agagatgatg gaggectggg 1560

cagggtggtyg gcagggaggt aaccaacacc attcaggttt caaaggtaga accatgcagg 1620

gatgagaaag caaagagggg atcaaggaag gcagctggat tttggcctga gecagetgagt 1680

caatgatagt gccgtttact aagaagaaac caaggaaaaa atttggggtg cagggatcaa 1740

aactttttgg aacatatgaa agtacgtgtt tatactcttt atggcccttg tcactatgta 1800

tgcctegetg cctecattgg actctagaat gaagccagge aagagceaggg tetatgtgtg 1860

atggcacatg tggccagggt catgcaacat gtactttgta caaacagtgt atattgagta 1920

aatagaaatg gtgtccagga gccgaggtat cggtcetgec agggcecaggg gcetcteccta 1980

gcaggtgctc atatgctgta agttccctce agatctctcc acaaggaggc atggaaaggce 2040

tgtagttgtt cacctgccca agaactagga ggtctggggt gggagagtea gectgetetg 2100

gatgctgaaa gaatgtctgt ttttcctttt agaaagttcc tgtgatgtca agctggtcga 2160

gaaaagcttt gaaacaggta agacaggggt ctagcctggg tttgcacagg attgcggaag 2220

tgatgaaccc gcaataaccc tgcctggatg agggagtggg aagaaattag tagatgtggg 2280

aatgaatgat gaggaatgga aacagcggtt caagacctgc ccagagctgg gtggggtcetc 2340



25

tcctgaatcc ctetcaccat ctetgacttt ccattctaag cactttgagg atgagtttct 2400

agcttcaata gaccaaggac tctctcctag gectctgtat tectttcaac agetccactg 2460

tcaagagagc cagagagagc ttctgggtgg cccagcetgtg aaatttctga gteccttagy 2520

gatagcccta aacgaaccag atcatcctga ggacagccaa gaggttttge cttctttcaa 2580

gacaagcaac agtactcaca taggctgtgg gcaatggtcc tgtctctcaa gaatcccctg 2640

ccactcctca cacccaccet gggceccatat tcatttceat ttgagttgtt cttattgagt 2700

catccttcct gtggtagegg aactcactaa ggggeccate tggaccegag gtattgtgat 2760

gataaattct gagcacctac cccatcccca gaagggcetca gaaataaaat aagagecaag 2820

tctagtcggt gtttcctgtce ttgaaacaca atactgttgg ccctggaaga atgcacagaa 2880

tctgtttgta aggggatatg cacagaagct gcaagggaca ggaggtgeag gagcetgcagg 2940

ccteeeccac ccagectgct ctgecttggg gaaaaccgtg ggtgtgtect gcaggecatg 3000

caggcctggg acatgcaagc ccataaccgc tgtggcctct tggttttaca gatacgaacc 3060

taaactttca aaacctgtca gtgattgggt tccgaatcct cctcctgaaa gtggecgggot 3120

ttaatctgct catgacgctg cggetgtggt ccagetgagg tgaggggcct tgaagetggg 3180

agtggggttt agggacgcgg gtctctgggt geatcctaag ctctgagagce aaaccteect 3240



26

gcagggtctt gettttaagt ccaaagcctg ageccaccaa actctectac ttettectgt 3300

tacaaattcc tcttgtgcaa taataatggc ctgaaacgct gtaaaatatc ctcatttcag 3360

ccgcecteagt tgeacttcte coctatgagg taggaagaac agttgtttag aaacgaagaa 3420

actgaggccc cacagctaat gagtggagga agagagacac ttgtgtacac cacatgcctt 3480

gtgttgtact tctctcaccg tgtaacctcc tcatgtectc tctccccagt acggcetctct 3540

tagctcagta gaaagaagac attacactca tattacaccc caatcctggc tagagtctcc 3600

gcaccctcct cccccagggt ccccagtegt cttgetgaca actgceatcect gttccatcac 3660

catcaaaaaa aaactccagg ctgggtgcgg gggctcacac ctgtaatccc agceactttgg 3720

gaggcagagg caggaggagc acaggagetyg gagaccagec tgggcaacac agggagacce 3780

cgcctctaca aaaagtgaaa aaattaacca ggtgtggtge tgcacacctg tagtcccage 3840

tacttaagag gctgagatgg gaggatcgct tgagccctgg aatgttgagg ctacaatgag 3900

ctgtgattgc gtcactgcac tccagectgg aagacaaagce aagatcctgt ctcaaataat 3960

aaaaaaaata agaactccag ggtacatttg ctcctagaac tctaccacat agccccaaac 4020

agagccatca ccatcacatc cctaacagtc ctgggtcttc ctcagtgtcc agcctgactt 4080



27

ctgttcttcc tcattccaga tctgcaagat tgtaagacag cctgtgetec ctegetectt

cctctgcatt gecccectctte tcectetcca aacagaggga actctcctac ccccaaggag

gtgaaagctg ctaccacctc tgtgcceccce cggcaatgec accaactgga tcctacccga

atttatgatt aagattgctg aagagctgee aaacactgct gecacccect ctgtteectt

attgctgctt gtcactgect gacattcacg gcagaggcaa ggetgetgea gectecectg

gctgtgeaca ttecctectg ctccccagag actgectceg ccatcccaca gatgatggat

cttcagtggg ttctcttggg ctctaggtee tgcagaatgt tgtgagggot ttattttttt

ttaatagtgt tcataaagaa atacatagta ttcttcttct caagacgtgg ggggaaatta

tctcattatc gaggcecctgc tatgetgtgt atctgggegt gttgtatgte ctgetgeega

tgccttc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

56
3517
DNA

Acrtificial Sequence

HLA-A02010101 nucleotide sequence

56

4140

4200

4260

4320

4380

4440

4500

4560

4620

4627



28

cagaagcaga ggggtcaggg cgaagtccca gggecccagg cgtggctete agggtetcag 60
gceccgaagg cggtgtatgg attggggagt ccecagecttg gggattceee aactcegeag 120
tttcttttct ccctetccea acctatgtag ggtecttctt cctggatact cacgacgegg 180
acccagttct cactcccatt gggtgtcggg tttccagaga agecaatcag tgtcgtcgeg 240
gtcgeggtte taaagtccge acgeacccac cgggactcag attctcecca gacgecgagg 300
atggccgtca tggegececg aaccctegte ctgetactet cgggggctet ggecctgacce 360

cagacctggg cgggtgagtg cggggtcggg agggaaacgg cetctgtggg gagaageaac 420

gggccecgcect ggcgggggeyg caggacccgg gaageegege cgggaggagy gtcgggegag 480
tctcagcecac tcctegtecce caggctctea ctccatgagg tatttettca catcegtgte 540
ccggeeegge cgcggggage ceegcetteat cgeagtggge tacgtggacg acacgceagtt 600
cgtgcggttc gacagcgacg ccgecgageca gaggatggag ccgegggege cgtggataga 660
gcaggagggt ccggagtatt gggacgggga gacacggaaa gtgaaggcecc actcacagac 720
tcaccgagtg gacctgggga ccctgegegg ctactacaac cagagcgagg ccggtgagtg 780
accccggecce ggggegeagg tcacgaccte tcatccecca cggacgggec aggtegecca 840

cagtctccgg gtccgagate cgececgaag ccgegggace ccgagacect tgececggga 900



29

gaggcccagg cgcctttace cggtttcatt ttcagtttag gccaaaaatc ceccccaggtt 960

gotcggggey gggegggyct cgggggaccy ggctgaccge ggggteeggg ceaggttcte 1020

acaccgtcca gaggatgtat ggctgcgacg tggggtcgga ctggegette ctecgegggt 1080

accaccagta cgcctacgac ggcaaggatt acatcgccct gaaagaggac ctgcgctctt 1140

ggaccgcgge ggacatggea getcagacca ccaageacaa gtgggaggceg geccatgtgg 1200

cggagcagtt gagagectac ctggagggcea cgtgegtgga gtggetcege agatacctgg 1260

agaacgggaa ggagacgctg cagcgcacgg gtaccagggg ccacggggceg ccteectgat 1320

cgcctgtaga tctcecgggce tggectecca caaggagggy agacaattgg gaccaacact 1380

agaatatcgc cctccctctg gtcctgaggg agaggaatcc tcetgggttt ccagatectg 1440

taccagagag tgactctgag gttccgecct getctctgac acaattaagg gataaaatct 1500

ctgaaggaat gacgggaaga cgatccctcy aatactgatg agtggttcce tttgacacac 1560

acaggcagca gccttgggcc cgtgactttt cctctcaggce cttgttctct gettcacact 1620

caatgtgtgt gggggtctga gtccagceact tctgagtect tcagectcca ctcaggtcag 1680

gaccagaagt cgctgttccc tcttcaggga ctagaatttt ccacggaata ggagattatc 1740



30

ccaggtgcct gtgtccaggc tggtgtctgg gttetgtgcet ccctteecca tecccaggtgt 1800

cctgtccatt ctcaagatag ccacatgtgt gctggaggag tgtcccatga cagatgcaaa 1860

atgcctgaat gatctgactc ttcctgacag acgcccccaa aacgcatatg actcaccacy 1920

ctgtctctga ccatgaagcc accctgaggt getgggecct gagcettctac cctgcggaga 1980

tcacactgac ctggcagcgg gatggggagg accagaccca ggacacggag ctegtggaga 2040

ccaggectge aggggatgga accttccaga agtgggegge tgtggtggtg ccttctggac 2100

aggagcagag atacacctgc catgtgcagc atgagggttt gcccaagecce ctcaccctga 2160

gatggggtaa ggagggagac gggggatgtca tgtcttttag ggaaagcagg agcctctctg 2220

acctttagca gggtcagggc ccctcacctt cccctctttt cccagagecg tcttcccage 2280

ccaccatcce catcgtgggce atcattgetg gectggttet ctttggaget gtgatcactg 2340

gagctgtggt cgctgetgtg atgtggagga ggaagagcetc aggtggggaa ggggtgaagg 2400

gtgggtctga gatttcttgt ctcactgagg gttccaagac ccaggtagaa gtgtgecctg 2460

cctegttact gggaagceacc acccacaatt atgggcectac ccagectggg ccctgtgtge 2520

cagcacttac tcttttgtaa agcacctgtt aaaatgaagg acagatttat caccttgatt 2580

acagcggtga tgggacctga tcccagcagt cacaagtcac aggggaaggt ccctgaggac 2640
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cttcaggagg gcggttggtc caggacccac acctgctttc ttcatgtttc ctgatcccge 2700

cctgggtetg cagtcacaca tttctggaaa cttctctgag gtccaagact tggaggttee 2760

tctaggacct taaggccctg actcctttct ggtatctcac aggacatttt cttcccacag 2820

atagaaaagg agggagctac tctcaggctg caagtaagta tgaaggaggc tgatgcctga 2880

ggtccttggg atattgtgtt tgggagccca tgggggagct cacccacccc acaattccte 2940

ctctagccac atcttctgtg ggatctgacc aggttctgtt tttgttctac cccaggcagt 3000

gacagtgccc agggctctga tgtgtctctc acagcttgta aaggtgagag cctggagggc 3060

ctgatgtgtg ttgggtgttg ggcggaacag tggacacagc tgtgctatgg gotttctttc 3120

cattggatgt attgagcatg cgatgggctg tttaaagtgt gacccctcac tgtgacagat 3180

acgaatttgt tcatgaatat ttttttctat agtgtgagac agctgccttg tgtgggactg 3240

agaggcaaga gttgttcctg cccttccctt tgtgacttga agaaccctga ctttgtttct 3300

gcaaaggcac ctgcatgtgt ctgtgttcgt gtaggcataa tgtgaggagg tggggagacc 3360

accccacccc catgtccacc atgaccctct tcccacgcetg acctgtgetc cctcecccaat 3420

catctttcct gttccagaga ggtggggctg aggtgtctcc atctctgtct caacttcatg 3480
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gtgcactgag ctgtaacttc ttccttcect attaaaa 3517
<210> 57

<211> 3503

<212> DNA

<213> Artificial Sequence

<220>
<223> HLA-A11010101 nucleotide sequence

<400> 57

caagagcaga ggggtcaggg cgaagtccca gggeeccagg cgtggcetete agggtetcag 60

gccecgaagyg cggtgtatgg attggggagt ceccagectty gggattecce aactcegeag 120

tttcttttct ccetctceca acctacgtag ggtectteat cetggatact cacgacgegg 180

acccagttct cactcccatt gggtgtcggg tttccagaga agccaatcag tgtcttcgeg 240

gtcgetctte taaagtccge acgecacceac cgggactcag attctcccca gaccccgagy 300

atggccgtca tggcgececcg aaccctecte ctgetactct cgggggecct ggecectgacce 360

cagacctggg cgggtgagty cggggtcggg agggaaaceg cetctgcggy gagaagceaag 420

gggecctect ggegggggey caggaccggg ggageegege cgggaggagy gtegggeagy 480

tctcagecac tgetcgeece caggetecca ctecatgagg tatttctaca ceteegtgte 540



33

ccggeccgge cgeggggage cecgetteat cgecgtggge tacgtggacg acacgcagtt 600
cgtgcggttc gacagcgacy ccgegageca gaggatggag ccgegggege cgtggataga 660
gcaggagggyg ccggagtatt gggaccagga gacacggaat gtgaaggecc agtcacagac 720
tgaccgagtg gacctgggga ccctgegegg ctactacaac cagagcgagyg acggtgagtg 780
accccggece ggggegeagg tcacgaccec tecatcececa cggacgggec aggtggecca 840
cagtctccgg gtccgagate cacccecgaag ccgegggacc ccgagacect tgcececggga 900
gaggcecagg cgcctttace cggttteatt ttcagtttag gccaaaaatc cceeegggtt 960

ggtcggggcec gggecagggct tgggggactg ggctgaccge ggggtcgggg ccaggttete 1020

acaccatcca gataatgtat ggctgcgacg tggggccgga cgggcegctte ctcegegggt 1080

accggcagga cgcctacgac ggcaaggatt acatcgecct gaacgaggac ctgegetctt 1140

ggaccgcggc ggacatggca gctcagatca ccaagcgcaa gtgggaggcg geccatgegg 1200

cggagcagca gagagcctac ctggagggec ggtgegtgga gtggetecge agatacctgg 1260

agaacgggaa ggagacgctg cagcgeacgg gtaccagggg ccacggggeg ccteectgat 1320

cgcctataga tctceecgggc tggecteecca caaggagggg agacaattgg gaccaacact 1380

agaatatcac cctccctctg gtcctgaggg agaggaatcc tcetgggttt ccagatcctg 1440
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taccagagag tgactctgag gttccgecct gcetctctgac acaattaagg gataaaatct 1500

ctgaaggagt gacgggaaga cgatccctcg aatactgatg agtggttece tttgacaccg 1560

gcagcagcect tgggeccgtg acttttcete tcaggectty ttctctgett cacactcaat 1620

gtgtgtgggg gtctgagtcc agcacttctg agtctctcag cctcecactca ggtcaggacce 1680

agaagtcgct gttcccttct cagggaatag aagattatcc caggtgcctg tgtccaggct 1740

ggtgtctggg ttetgtgete tettccecat ccegggtgte ctgtecatte tcaagatgge 1800

cacatgcgtg ctggtggagt gtcccatgac agatgcaaaa tgectgaatt ttctgactct 1860

tccegtcaga cceccccaag acacatatga cccaccaccce catctctgac catgaggeca 1920

ccctgaggtg ctgggecctg ggcttctace ctgecggagat cacactgacc tggcageggg 1980

atggggagga ccagacccag gacacggagc tcgtggagac caggectgea ggggatggaa 2040

ccttccagaa gtgggeggct gtggtggtge cttctggaga ggagcagaga tacacctgec 2100

atgtgcagca tgagggtctg cccaagcccc tcaccctgag atggggtaag gagggagatg 2160

ggggtgtcat gtctcttagg gaaagcagga gcctctctgg agacctttag cagggtcagg 2220

gcccectcacc tteccctcett tteccagagc tgtcttccca geccaccatc cccatcgtgg 2280
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gcatcattgc tggcctggtt ctccttggag ctgtgatcac tggagctgtg gtcgetgeeg 2340

tgatgtggag gaggaagagc tcaggtggag aaggggtgaa aggtggggte tgagatttct 2400

tgtctcactg agggttccaa gecccagcta gaaatgtgee ctgtctcatt actgggaage 2460

accttccaca atcatgggcc gacccagcct gggcecctgtg tgccagcact tactcttttg 2520

taaagcacct gttaaaatga aggacagatt tatcaccttg attacggcgg tgatgggacc 2580

tgataccagc agtcacaagt cacaggggaa ggtccctgag gacagacctc aggagggcta 2640

ttggtccagg acccacacct getttcttca tgtttcctga tcecgecctg ggtetgeagt 2700

cacacatttc tggaaacttc tctggggtcc aagactagga ggttcctcta ggaccttaag 2760

gcectggctc ctttetggta tctcacagga cattttcttc ccacagatag aaaaggaggg 2820

agttacactc aggctgcaag taagtatgaa ggaggctgat gcctgaggtc cttgggatat 2880

tgtgtttggg agcccatggg ggagetcacc caccccacaa ttcctectct agccacatct 2940

tctgtgggat ctgaccaggt tetgtttttg ttctacccca ggcagtgaca gtgeccaggg 3000

ctctgatgtg tctctcacag cttgtaaagg tgagagcttg gagggcctga tgtgtgttgg 3060

gtgttgggcg gaacagtgga cacagctgtg ctatggggtt tctttgcatt ggatgtattg 3120

agcatgcgat gggctgttta aggtgtgacc cctcactgtg atggatatga atttgttcat 3180
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gaatattttt ttctatagtg tgagacagct gccttgtgtg ggactgagag gcaagagttg 3240

ttcctgecct tecctttgtg acttgaagaa ccctgacttt gtttctgcaa aggcacctge 3300

atgtgtctgt gttcgtgtag gcataatgtg aggaggtggg gagaccaccc caccccgatg 3360

tccaccatga ccctcttecee acgctgacct gtgetecctc tecaatcatc tttectgtte 3420

cagagaggtg gggctgaggt gtctccatct ctgtctcaac ttcatggtge actgagetgt 3480

aacttcttcc ttccctatta aaa 3503

<210> 58

<211> 3502

<212> DNA

<213> Artificial Sequence

<220>

<223> HLA-A240201 nucleotide sequence

<400> 58

cagaagcaga ggggtcaggg cgaagtccca gggecccagg cgtggctcte agggtcteag 60
gccecgaagg cggtgtatgg attggggagt cecagecttyg gggattcece aactcegeag 120
tttcttttct ccetetccea acctatgtag ggtecttett cctggatact cacgacgegg 180

acccagttct cactcccatt gggtgtcggg tttccagaga agccaatcag tgtcgtcgeg 240
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gtcgctgttc taaagtccge acgcacccac cgggactcag attctcccca gacgecgagg 300
atggccegtca tggegececceg aaccctegte ctgetactct cgggggecct ggeectgace 360
cagacctggg caggtgagtg cggggtcggg agggaaacgg cctctgcggg gagaagcaag 420
gggccecgcect ggcgggggeyg caagaccegg gaagecgege cgggaggagg gtcgggceggyg 480
tctcagcecac tectegtcce caggetecca ctccatgagg tatttctcca catcegtgte 540
ccggeeegge cgeggggage ceegcetteat cgecgtggge tacgtggacg acacgceagtt 600
cgtgcggttc gacagcgacyg ccgegageca gaggatggag ccgegggege cgtggataga 660
gcaggagggg ccggagtatt gggacgagga gacagggaaa gtgaaggcecc actcacagac 720
tgaccgagag aacctgcgga tcgegcteeg ctactacaac cagagcgagg ccggtgagtg 780
accccggecce ggggegeagg tcacgacccc tcatcceecca cggacgggcec gggtegeeca 840
cagtctccgg gtccgagatce caccccgaag ccgcgggacc ccgagaccct tgeeceecggga 900
gaggcccagg cgcecttaacc cggtttcatt ttcagtttag gccaaaaate ccceegggtt 960

ggtcggggcec gggeggggct cgggggactg ggetgaccge ggggtegggg ccaggttete 1020

acaccctcca gatgatgttt ggctgcgacg tggggtcgga cgggcegcttc ctccgegggt 1080
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accaccagta cgcctacgac ggcaaggatt acatcgccct gaaagaggac ctgcgctctt 1140

ggaccgcgge ggacatggeg getcagatca ccaagegcaa gtgggaggeyg geccatgtgg 1200

cggagcagca gagagectac ctggagggcea cgtgegtgga cgggceteege agatacctgg 1260

agaacgggaa ggagacgctg cagcgeacgg gtaccagggg ccacggggeg cctacctgat 1320

cgectgtagg tcteceggge tggecteeca caaggagggg agacaattgg gaccaacact 1380

agaatatcgc cctcectetg gtcctgaggy agaggaatee tectgggttt ccagatectg 1440

taccagagag tgactctgag gttccgecct getctctgac acaattaagg gataaaatct 1500

ctgacggaat gacggaaaga cgatccctcg aatactgatg actggttccc tttgacaccg 1560

gcagcagcct tgggaccgtg acttttccte tcaggccttg ttetctgett cacactcaat 1620

gtgtgtgggg gtctgagtee ageacttetg agtcectcag cctccactca ggtcaggacc 1680

agaagtcgct gttccctcct cagggaatag aagattatcc caggtgcctg tgtccaggct 1740

ggtgtctggg ttetgtgcte tcttceecat ccegggtgte ctgtecatte tcaagatgge 1800

cacatgcatg ctggtggagt gtcccatgac agatgcaaaa tgcctgaatt ttctgactct 1860

tcccgtcaga cceccccaag acacatatga cccaccacce catctctgac catgaggeca 1920

ctctgagatg ctgggccctg ggcttctacc ctgcggagat cacactgacc tggcageggg 1980
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atggggagga ccagacccag gacacggagce ttgtggagac caggectgea ggggatggaa 2040

ccttccagaa gtgggeagct gtggtggtac cttctggaga ggageagaga tacacctgec 2100

atgtgcagca tgagggtctg cccaageccc tcaccctgag atggggtaag gagggagatg 2160

ggggtgtcat gtctcttagg gaaagcagga gcctctctgg agacctttag cagggtcagg 2220

gcccectcacc tteecctctt ttcccagagc catcttceca geccaccgte cccatcgtgg 2280

gcatcattgc tggectggtt ctecttggag ctgtgatcac tggagetgtg gtcgetgetg 2340

tgatgtggag gaggaacagc tcaggtggag aaggggtgaa gggtggggte tgagatttct 2400

tgtctcactg agggttccaa gecccagcta gaaatgtgec ctgtctcatt actgggaagce 2460

accatccaca atcatgggcc gacccagcct gggcecctgtg tgccagcact tactcttttg 2520

taaagcacct gtgacaatga aggacagatt tatcaccttg attatggcgg tgatgggacc 2580

tgatcccagc agtcacaagt cacaggggaa ggtccctgac gacagatctc aggagggcega 2640

ttggtccagg gcccacatct getttcttca tgtttcctga teetgecectg ggtetgeagt 2700

cacacatttc tggaaacttc tctggggtcc aagactagga ggttcctcta ggaccttaag 2760

gccctggctc ctttetggta tctcacagga cattttcttc ccacagatag aaaaggaggg 2820
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agctactctc aggctgcaag taagtatgaa ggaggctgat gectgaggtce cttgggatat

tgtgtttggg agcccatggg ggagetcaac caccecacaa ttectcctct agecacatct

tctgtgggat ctgaccaggt tetgtttttg ttctacceca ggeagtgaca gtgeccaggg

ctctgatgtg tctctcacag cttgtaaagg tgagagcettg gagggcectga tgtgtgttgg

gtgttgggcy gaacagtgga cacagcetgtg ctatggggtt tctttgeatt ggatgtattg

agcatgcgat gggctgttta aagtgtgacc cctcactgtg acagatatga agttgttcat

gaattttttt tctatagtgt gagacagctg ccttgtgtgg gactgagagg caagagttgt

tcctgecctt cectttgtga cttgaagaac cctgactttg tttctgcaaa ggeacctgea

tgtgtctgtg ttcatgtagg cataatgtga ggaggtgggg agaccaccce acccecatgt

ccaccatgac cctcttceca cgetgacctg tgetcectee ceaatcatct ttectgttge

agagaggtgg ggctgaggtg tctecatcte tgtctcaact tecatggtgea ctgagetgta

acttcttcct tccctattaa aa

<210> 59

<211> 3503

<212> DNA

<213> Artificial Sequence

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3502
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<220>
<223> HLA-A30010101 nucleotide sequence

<400> 59

caggagcaga ggggtcaggg cgaagtccca gggecccagg cgtggetetc agggtctcag 60
gccecgaagyg cggtgtatgg attggggagt cacagecttyg gggattecce aactcegeag 120
tttcttttct ccctctecca acctacgtag ggtectteat cetggatact cacgacgegg 180
acccagttct cactcccatt gggtgtcggg tttccagaga agecaatcag tgtcgtcgeg 240
gtcgetgttc taaageccge acgeacceac cgggactcag attctcceca gacgecgagg 300
atggccgtca tggegeeecg aaccetecte ctgetactct cgggggecct ggecctgace 360
cagacctggg cgggtgagtg cggggtcggg agggaaaccyg cctctgeggg gagaageaag 420
gggccctect ggegggggeg caggaccggg ggageegege cgggaggagg gteggtcagyg 480
tctcagccac tgetcgeece caggetecca ctecatgagg tatttcteca catcegtgte 540
ccggeecggce agtggagage cecgcttcat cgcagtggge tacgtggacg acacgeagtt 600
cgtgeggttc gacagecgacg ccgegageca gaggatggag ccgegggegce cgtggataga 660
gcaggagagg cctgagtatt gggaccagga gacacggaat gtgaaggecc agtcacagac 720

tgaccgagtg gacctgggga ccctgegegg ctactacaac cagagcgagg ccggtgagtg 780



42

accccggeceg ggggegeagg tcacgaccee teatcceeca cggacgggec aggtcgeeca 840
cagtctcegg gtccgagate cacccegaag ccgegggace ccgagaccct tgaccecggga 900
gaggcccagg cgcctttace cggtttcatt ttcagtttag gccaaaaatt ccceegggtt 960

ggtcggggact gggeggggct cgggggactg ggetgaccge ggggtegggg ceaggttcte 1020

acaccatcca gataatgtat ggctgcgacg tggggtcgga cgggcegcttc ctccgegggt 1080

atgaacagca cgcctacgac ggcaaggatt acatcgecct gaacgaggac ctgegctctt 1140

ggaccgegge ggacatggeg getcagatca cccagegeaa gtgggaggeg geeegttggg 1200

cggagcagtt gagagcctac ctggagggca cgtgcgtgga gtggetcecge agatacctgg 1260

agaacgggaa ggagacgctg cagcgeacgg gtaccagggg ccacggggeg ccttectgat 1320

cgcectgtaga tetcceggge tggectecca caaggagggyg agacaattgg gaccaacact 1380

agaatatcac cctccctctg gtcctgaggg agaggaatcc tcetgggttt ccagatcctg 1440

taccagagag tgactctgag gttccgecct gcetctctgac acaattaagg gataaaatct 1500

ctgaaggagt gacgggaaga cgatccctcg aatactgatg agtggttccc tttgacaccg 1560

gcagcagcct tgggcccgtg acttttccte tcaggcecttg ttetctgett cacactcaat 1620
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gtgtgtgggg gtctgagtcc agceacttctg agtcectcag cctccactca ggtcaggacc 1680

agaagtcgct gttcccttct cagggaatag aagattatcc caggtgectg tgtccagget 1740

ggtgtctggg ttetgtgete tettccecat ccegggtgte ctgtecatte tcaagatgge 1800

cacatgcgtg ctggtggagt gtcccatgac agatgcaaaa tgcctgaatt ttctgactct 1860

tccegtcaga cceccccaag acacatatga cccaccaccc catctctgac catgaggeca 1920

ccetgaggty ctgggecctg ggcttetace ctgeggagat cacactgace tggcageggg 1980

atggggagga ccagacccag gacacggagc tcgtggagac caggectgea ggggatggaa 2040

ccttccagaa gtgggceggct gtggtggtgce cttctggaga ggagcagaga tacacctgec 2100

atgtgcagca tgagggtctg cccaagcccc tcaccctgag atggggtaag gagggagatg 2160

ggggtgtcat gtctcttagg gaaagcagga gectctctgg agacctttag cagggtcagg 2220

gccccteacc tteecctcett ttcccagagce tgtettceca geccaccatce ceccatcgtgg 2280

gcatcattgc tggcctggtt ctecttggag ctgtgatcac tggagctgtg gtcgetgecg 2340

tgatgtggag gaggaagagc tcaggtggag aaggggtgaa gggtggggtc tgagatttct 2400

tgtctcactg agggttccaa gecccagcta gaaatgtgec ctgtctcatt actgggaage 2460

accatccaca atcatgggcc tacccagcct gggccctgtg tgccagcact tactcttttg 2520



44

taaagcacct gttaaaatga aggacagatt tatcaccttg attacggcgg tgatgggacc 2580

tgatcccagc agtcacaagt cacaggggaa ggtccctgag gacagacctc aggagggcta 2640

ttggtccagg acccacacct getttcttca tgtttcctga tcecgeectg ggtetgeagt 2700

cacacatttc tggaaacttc tctggggtcc aagactagga ggttcctcta ggaccttaag 2760

gccctggctc ctttetggta tctcacagga cattttcttc tcacagatag aaaaggaggg 2820

agttacactc aggctgcaag taagtatgaa ggaggctgat gcctgaggtc cttgggatat 2880

tgtgtttggg agcccatggg ggagetcace caccccacaa ttectectet agecacatct 2940

tctgtgggat ctgaccaggt tetgtttttg ttctacccca ggcagtgaca gtgeccaggg 3000

ctctgatgtg tctctcacag cttgtaaagg tgagagcttg gaggacctaa tgtgtgttgg 3060

gtgttgggeg gaacagtgga cacagetgtg ctatggggtt tetttgeatt ggatgtattg 3120

agcatgcgat gggctgttta aggtgtgacc cctcactgtg atggatatga atttgttcat 3180

gaatattttt ttctatagtg tgagacagct gccttgtgtg ggactgagag gcaagagttg 3240

ttcctgecct tecctttgtg acttgaagaa ccctgacttt gtttctgcaa aggcacctge 3300

atgtgtctgt gttcgtgtag gcataatgtg aggaggtggg gagaccaccc cacccccatg 3360
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tccaccatga ccctctteee acgctgacct gtgetccecte cccaatcatc tttectgtte 3420

cagagaggtg gggctgaggt gtctccatct ctgtctcaac ttcatggtge actgagetgt 3480

aacttcttcc ttccctatta aaa 3503

<210> 60

<211> 3518

<212> DNA

<213> Artificial Sequence

<220>

<223> HLA-A33010101 nucleotide sequence

<400> 60

caggagcaga ggggtcaggg cgaagtacca gggecccagg cgtggctetc agggtctcag 60
gccccgaagyg cggtgtatgg attggggagt ceccagecttyg gggattecce aactcegeag 120
tttcttttct ccctcteeca acctatgtag ggtccttctt cctggatact cacgacgegg 180
acccagttct cactcccatt gggtgtcggg tttccagaga agccaatcag tgtcgtcgeg 240
gtcgeggtte taaagtccge acgeacccac cgggactcag attctcecca gacgecgagg 300
atggccgtca tggegeeecg aaccetecte ctgetactct tgggggeect ggeectgace 360

cagacctggg cgggtgagty cggggtegty gggaaaccgc ctetgegggg agaagcaagg 420
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ggccegeccg gegggggege aggacceggg tagecgegee gggaggaggg tcgggeggat 480
ctcagccact cctegececce aggcteecac tecatgaggt atttcaccac atcegtgtee 540
cggeccggec geggggagec cegcettcate gecgtggget acgtggacga cacgeagtte 600
gtgcggttcy acagcgacge cgegagecag aggatggage cgegggegec gtggatagag 660
caggaggggc cggagtattg ggaccggaac acacggaatg tgaaggcecca ctcacagatt 720
gaccgagtgg acctggggac cctgegeggc tactacaace agagcgagge cggtgagtga 780
ccccageceg gggegeaggt cacgacctct catcceccac ggacgggeca ggtcacccac 840
agtctccggg tccgagatce accccgaage cgegggacce cgagacectt gceccgggag 900
aggcccagge gectttacee ggttteattt tcagtttagg ccaaaaatce cceegggttg 960

gtcggggeceg gacggggcte gggggactgg getgacegty gggtcgggge caggttctca 1020

caccatccag atgatgtatg gctgcgacgt ggggtcggac gggcgcttcc tccgegggta 1080

ccagcaggac gcctacgacg gcaaggatta catcgcecttg aacgaggacc tgegctcttg 1140

gaccgcggeg gacatggegg ctcagatcac ccagegceaag tgggaggegg ceegtgtgge 1200

ggagcagttg agagcctacc tggagggcac gtgcgtggag tggetcecgea gacacctgga 1260

gaacgggaag gagacgctgc agcgeacggg taccagggge cacggggcge ctecctgate 1320
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gcctgtagat ctecegggct ggecteecac aaggagggga gacaattggg accaacacta 1380

gaatatcacc ctcectetgg tectgaggga gaggaatect cetgggttte cagatectgt 1440

accagagagt gactctgagg ttccgecctg ctetgtgaca caattaaggg ataaaatctc 1500

tgaaggaatg acgggaagac gatccctcga atactgatga gtggttccct ttgacacaca 1560

ccggcagcag ccttgggecc gtgacttttc ctctcaggcc ttgttetctg cttcacactc 1620

aatgtgtgtg ggggtctgag tccageactt ctgagteect cagectecac tcaggtcagg 1680

accagaagtc gctgttccct cttcagggac tagaattttc cacggaatag gagattatce 1740

caggtgcctg tgtccaggct ggtgtctggg ttetgtgete cctteeecat cccaggtgtc 1800

ctgtccattc tcaagatagc cacatgtgtg ctggaggagt gtcccattac agatgcaaaa 1860

tgcctgaatg ttctgactct tecctgacaga cccceccagg acgeatatga ctcaccacge 1920

tgtctctgac catgaggcca ccctgaggtg ctgggecctg agcettctace ctgcggagat 1980

cacactgacc tggcagcggg atggggagga ccagacceag gacacggage tcgtggagac 2040

caggcctgca ggggatggaa ccttccagaa gtgggcgtct gtggtggtge cttctggaca 2100

ggagcagaga tacacctgee atgtgcagea tgagggtetc cccaageccce tcaccctgag 2160
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atggggtaag gagggagatg ggggtgtcat gtcttttagg gaaagcagga gcctctctga 2220

cctttagcag ggtcagggcc cctcacctte cecctettttc ccagagecgt cttccecagee 2280

caccatcccc atcgtgggcea teattgetgg cetagttcte tttggagctg tgttcgetgg 2340

agctgtggtc getgetgtga ggtggaggag gaagagctca ggtggggtga aggggtgaag 2400

ggtgggtctg agatttcttg tctcactgag ggttccaaga cccaggtaga agtgtgecct 2460

gectegttac tgggaagceac catccacaat tatgggecta cccagectgg geectgtgtg 2520

ccagcactta ctcttttgta aagcacctgt taaaatgaag gacagattta tcaccttgat 2580

tatggcggtg atgggacctg atcccagceag tcacaagtca caggggaagg tccctgagga 2640

ccttcaggag ggcggttggt ccaggaccca cacctgcttt cttcatgttt cctgatceeg 2700

ccectgggtet geagtcacac atttctggaa acttctctga ggtccaagac ttggaggtte 2760

ctctaggacc ttaaggccct ggctcctttc tggtatctca caggacattt tcttcccaca 2820

gatagaaaag gagggagcta ctctcaggct gcaagtaagt atgaaggagg atgatccaag 2880

aaatcactgg gatattgtgt ttgggagcecc gtgggggagce tcacccaccc cacaattect 2940

cctctageca catcttctgt gggatctgac caggttetgt ttttgtccta ccccaggeag 3000

tgacagtgcc cagggctctg atatgtctct cacagcttgt aaaggtgaga gcctggaggg 3060
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cctgatgtgt gttgggtgtt gggcggaaca gtggacgcag ctgtgctatg gggtttettt 3120

gcattggatg tattgagcat gcgatgggct gtttaaagtg tgactcctca ctgtgacaga 3180

tacgaatttg ttcatgaata tttttttcta tagtgtgaga cagctgcctt gtgtgggact 3240

gagaggcaag atttgttcct gcccttecct ttgtgacttg aagtaccctg actttgtttc 3300

tgcaaaggca cctgcatgtg tctgtgttct tgtaggcata atgtgaggag gtggggagac 3360

caccceaccc ccatgtceac catgaccctc ttcccacgct gacctgtget cectceccaa 3420

tcatctttcc tgttccagag aggtggggct gaggtgtete catctctgec tcaacttcat 3480

ggtgcactga gctgtaactt cttccttccc tattaaaa 3518

<210> 61

<211> 3502

<212> DNA

<213> Artificial Sequence

<220>
<223> HLA-A03010101 nucleotide sequence

<400> 61

caggagcaga ggggtcaggg cgaagtccca gggecccagg cgtggctcte agagtctcag 60

gccecgaagg cggtgtatgg attggggagt cecagecttyg gggattcece aactcegeag 120
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tttcttttct ccctetecca acctacgtag ggtectteat cetggatact cacgacgegg 180
acccagttct cactcccatt gggtgtcggg tttccagaga agecaatcag tgtcgtcgeg 240
gtcgetgttc taaageccge acgcacceac cgggactcag attctcceca gacgecgagg 300
atggccgtca tggegeeecg aaccetectc ctgetactet cgggggecct ggecctgace 360
cagacctggg cgggtgagtg cggggtcggg agggaaaccyg cctctgeggg gagaageaag 420
gggccctect ggegggggeg caggaccggg ggageegege cgggacgagg gtcgggeagg 480
tctcagccac tgetcgeece caggetceca ctecatgagg tatttcttca catcegtgte 540
ccggeecgge cgcggggage cecgetteat cgeegtggge tacgtggacg acacgeagtt 600
cgtgeggttc gacagecgacg ccgegageca gaggatggag ccgegggege cgtggataga 660
gcaggagggg ccggagtatt gggaccagga gacacggaat gtgaaggece agtcacagac 720
tgaccgagtg gacctgggga cectgegegg ctactacaac cagagegagg ccggtgagty 780
accccggeceg ggggegeagg tcaggacccc tcatceecca cggacgggec aggtegecca 840
cagtctcegg gtccgagate cacccegaag ccgegggace ccgagaccct tgceceggga 900

gaggcccagg cgcctttace cggtttcatt ttcagtttag gccaaaaatc ceceegggtt 960
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ggtcggggct gggeggggct cgggggactg ggcetgaccge ggggtegggg ceaggttcte 1020

acaccatcca gataatgtat ggctgcgacy tggggtcgga cgggegctte ctcegegggt 1080

accggcagga cgcctacgac ggcaaggatt acatcgecct gaacgaggac ctgegetctt 1140

ggaccgcgge ggacatggeg getcagatca ccaagegcaa gtgggaggeg geccatgagg 1200

cggagcagtt gagagcctac ctggatggcea cgtgcgtgga gtggctcege agatacctgg 1260

agaacgggaa ggagacgctg cagcgcacgg gtaccagggg ccacggggceg ccteectgat 1320

cgcctgtaga tetceceggge tggectecca caaggagggyg agacaattgg gaccaacact 1380

agaatatcac cctccctctg gtcctgaggg agaggaatcc teetgggttc cagatcctgt 1440

accagagagt gactctgagg ttccgcecctg ctetctgaca caattaaggg ataaaatctc 1500

tgaaggagtg acgggaagac gatccctcga atactgatga gtggtteect ttgacaccgg 1560

cagcagcctt gggcccgtga cttttcctct caggecttgt tctctgette acactcaatg 1620

tgtgtggggg tctgagtcca geacttctga gtcectcagce ctccactcag gtcaggacca 1680

gaagtcgctg ttcccttctc agggaataga agattatccc aggtgectgt gtccaggcetg 1740

gtgtctgggt tetgtgctct cttceccate ccgggtgtee tgtccattet caagatggec 1800

acatgcgtgc tggtggagtg tcccatgaca gatgcaaaat gectgaattt tctgactctt 1860
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ccegtcagac ccccccaaga cacatatgac ccaccacccce atctctgace atgaggecac 1920

cctgaggtge tgggecectgg gettctacce tgeggagate acactgacct ggcageggga 1980

tggggaggac cagacccagg acacggagct cgtggagace aggectgeag gggatggaac 2040

cttccagaag tgggceggctg tggtggtgcec ttctggagag gagcagagat acacctgeca 2100

tgtgcagcat gagggtctgc ccaagceccct caccctgaga tggggtaagg agggagatgg 2160

ggotgtcatg tctcttaggg aaagcaggag cctctctgga gacctttage agggtcaggg 2220

ccccteacct tecectcttt tcccagagct gtettcccag cccaccatcce cecatcgtggg 2280

catcattgct ggcctggttc tccttggagce tgtgatcact ggagcetgtgg tcgetgecgt 2340

gatgtggagg aggaagagct caggtggaga aggggtgaag ggtggggtct gagatttctt 2400

gtctcactga gggttccaag ccccagctag aaatgtgecc tgtctcatta ctgggaagea 2460

ccgtccacaa tcatgggcect acccagtetg ggcecectgtgt gccageactt actcttttgt 2520

aaagcacctg ttaaaatgaa ggacagattt atcaccttga ttacggcggt gatgggacct 2580

gatcccagca gtcacaagtc acaggggaag gtccctgagg acagacctca ggagggctat 2640

tggtccagga cccacacctg ctttcttcat gtttcctgat cccgecctgg gtetgeagtc 2700
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acacatttct ggaaacttct ctggggtcca agactaggag gttcctctag gaccttaagg

ccctggetcec tttctggtat ctcacaggac attttcttct cacagataga aaaggaggga

gttacactca ggctgcaagt aagtatgaag gaggctgatg cctgaggtec ttgggatatt

gtgtttggga geccatgggg gageccacce acctcacaat tectectcta gecacatctt

ctgtgggatc tgaccaggtt ctgtttttgt tctaccccag geagtgacag tgcccagggce

tctgatgtgt ccctcacage ttgtaaaggt gagagettgg aggacctaat gtgtgttggg

tgttgggcgg aacagtggac acagctgtge tatggggttt ctttgeattg gatgtattga

gcatgcgatg ggctgtttaa ggtgtgacce ctcactgtga tggatatgaa tttgttcatg

aatatttttt tctatagtgt gagacagctg ccttgtgtgg gactgagagg caagagttgt

tcctgecctt cectttgtga cttgaagaac cctgactttg tttctgcaaa ggcacctgea

tgtgtctgty ttcgtgtagg cataatgtga ggaggtgggg agaccaccee acccccatgt

ccaccatgac cctcttccca cgctgacctg tgctcecctece ccaatcatct ttcctgttce

agagaggtgg ggctgaggtg tctccatcte tgtctcaact tcatggtgea ctgagetgta

acttcttcct tccctattaa aa

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3502
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<210> 62
<211> 3503
<212> DNA

<213> Artificial Sequence

<220>
<223> HLA-A01010101 nucleotide sequence

<400> 62

caggagcaga ggggtcaggg cgaagtceca gggecccagg cgtggcetcte agggtetcag 60

gccecgaagyg cggtgtatgg attggggagt ceccagectty gggattecce aactcegeag 120

tttcttttct ccctctccca acctacgtag ggtectteat cctggatact cacgacgegg 180

acccagttct cactcccatt gggtgtcggg tttccagaga agccaatcag tgtcgtegeg 240

gtcgctgtte taaagtccge acgcacccac cgggactcag attctcceca gacgecgagg 300

atggccgtca tggegeeceg aaccetectce ctgetactct cgggggecct ggecctgace 360

cagacctggg cgggtgagty cggggtcggg agggaaaccg cetetgcggy gagaagceaag 420

gggccctect ggegggggeg caggaccggg ggageegege cgggaggagg gtegggeagyg 480

tctcagecac tgetcgecece caggetecca ctccatgagg tatttcttca catcegtgte 540

ccggecegge cgeggggage ceegcetteat cgeegtggge tacgtggacg acacgceagtt 600
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cgtgeggttc gacagecgacg ccgegageca gaagatggag ccgegggege cgtggataga 660
gcaggagggyg ccggagtatt gggaccagga gacacggaat atgaaggecc actcacagac 720
tgaccgagcg aacctgggga ccctgegegg ctactacaac cagagcgagyg acggtgagtg 780
accccggecc ggggegeagg tcacgaccec tcatccecca cggacgggec aggtcgecca 840
cagtctcegg gtccgagate cacccecgaag ccgegggact ccgagacect tgtcecggga 900
gaggcccagg cgcctttace cggttteatt ttcagtttag gccaaaaate ccceegggtt 960

ggtcggggcy gggegggact cgggggactg ggetgaccge ggggtegggg ceaggtecte 1020

acaccatcca gataatgtat ggctgcgacg tggggccgga cgggcegcttc ctccgegggt 1080

accggcagga cgcctacgac ggcaaggatt acatcgecct gaacgaggac ctgegctctt 1140

ggaccgegge ggacatggea getcagatca ccaagegeaa gtgggaggeg gtccatgegg 1200

cggagcagcg gagagtctac ctggagggcec ggtgegtgga cgggcetecge agatacctgg 1260

agaacgggaa ggagacgctg cagcgeacgg gtaccagggg ccacggggeg ccteectgat 1320

cgcctataga tcteccggge tggecteeca caaggagggg agacaattgg gaccaacact 1380

agaatatcac cctccctctg gtcctgaggg agaggaatcc tcetgggttt ccagatcctg 1440

taccagagag tgactctgag gttccgecct gcetctctgac acaattaagg gataaaatct 1500
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ctgaaggagt gacgggaaga cgatccctcg aatactgatg agtggttccc tttgacaccg 1560

gcagcagcect tgggeccgtg acttttcete tcaggectty ttctctgett cacactcaat 1620

gtgtgtgggg gtctgagtee ageacttety agtctctcag cetccactca ggtcaggace 1680

agaagtcgct gttcccttct cagggaatag aagattatcc caggtgcctg tgtccaggct 1740

ggtgtctggg ttetgtgctce tcttceecat cecegggtgte ctgtecatte tcaagatgge 1800

cacatgcgtg ctggtggagt gtcccatgac agatgcaaaa tgcctgaatt ttctgactct 1860

tccegtcaga cceccccaag acacatatga cccaccacce catctctgac catgaggeca 1920

ccctgaggtg ctgggecctg ggcttctace ctgecggagat cacactgacce tggcageggg 1980

atggggagga ccagacccag gacacggage tcgtggagac caggectgea ggggatggaa 2040

ccttccagaa gtgggeggct gtggtggtge cttctggaga ggageagaga tacacctgece 2100

atgtgcagca tgagggtctg cccaagceccc tcaccctgag atggggtaag gagggagatg 2160

ggggtgtcat gtctcttagg gaaagcagga gcctctctgg agacctttag cagggtcagg 2220

gcccctcacc tteecctcett ttcccagagc tgtcttccca geccaccatc cccatcgtgg 2280

gcatcattgc tggcctggtt ctccttggag ctgtgatcac tggagcetgtg gtcgetgeceg 2340
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tgatgtggag gaggaagagc tcaggtggag aaggggtgaa gggtggggtc tgagatttct 2400

tgtctcactg agggttccaa gecccagcta gaaatgtgec ctgtctcatt actgggaage 2460

accttccaca atcatgggcec gacccagcect gggecectgtg tgecageact tactcttttg 2520

taaagcacct gttaaaatga aggacagatt tatcaccttg attacggcgg tgatgggacc 2580

tgatcccagc agtcacaagt cacaggggaa ggtccctgag gacagaccte aggagggcta 2640

ttggtccagg acccacacct getttcttca tgtttcctga tcccgecctg ggtetgeagt 2700

cacacatttc tggaaacttc tctggggtce aagactagga ggttcctcta ggaccttaag 2760

gcectggctc ctttetggta tctcacagga cattttcttc ccacagatag aaaaggaggg 2820

agttacactc aggctgcaag taagtatgaa ggaggctgat gcctgaggtce cttgggatat 2880

tgtgtttggg agcccatggg ggagetcace caccccacaa ttectectet agecacatct 2940

tctgtggoat ctgaccaggt tetgtttttg ttctacccca ggcagtgaca gtgecccaggg 3000

ctctgatgtg tctctcacag cttgtaaagg tgagagcttg gagggcctga tgtgtgttgg 3060

gtgttgggtg gaacagtgga cacagctgtg ctatggggtt tctttgegtt ggatgtattg 3120

agcatgcgat gggctgttta aggtgtgacc cctcactgtg atggatatga atttgttcat 3180

gaatattttt ttctatagtg tgagacagct gccttgtgtg ggactgagag gcaagagttg 3240
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ttcetgecct tecctttgtg acttgaagaa ccctgacttt gtttctgcaa aggcacctge 3300

atgtgtctgt gttcgtgtag gcataatgtg aggaggtggg gagagcaccc cacccccatg 3360

tccaccatga ccctcttece acgetgacct gtgetcectc tecaatcatc tttectgtte 3420

cagagaggtg gggctgaggt gtctccatct ctgtctcaac ttcatggtge actgagetgt 3480

aacttcttcc ttccctatta aaa 3503

<210> 63

<211> 3517

<212> DNA

<213> Artificial Sequence

<220>
<223> HLA-A26010101 nucleotide sequence

<400> 63

caggagcaga ggggtcaggg cgaagtccca gggecccagg cgtggctetc agggtctcag 60

gccecgaagg cggtatatgg attggggagt ccecagecttg gggattcece aactccgeag 120

tttcttttct ccetetceca acctatgtag ggtecttctt cctggatact cacgacgegg 180

acccagttct cactcccatt gggtgtcggg tttccagaga agccaatcag tgtcgtcgeg 240

gtcgeggtte taaagtccge acgeacccac cgggactcag attctcceca gacgecgagg 300
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atggccegtca tggegececcg aaccctegte ctgetactct cgggggecct ggeectgace 360
cagacctggg cgggtgagtg cggggtcggg agggaaacgg cctetgtggg gagaagcaag 420
gggccecgece ggegggggceg caggaccegg gaagecgege ctggaggagg gtcgggeggg 480
tctcagecac tcctcgecce caggctcceca ctecatgagg tatttctaca ceteegtgte 540
ccggeeegge cgeggggage cecgcetteat cgeegtggge tacgtggacg acacgeagtt 600
cgtgcggttc gacagcgacg ccgegageca gaggatggag ccgegggege cgtggataga 660
gcaggagggg ccggagtatt gggaccggaa cacacggaat gtgaaggcecc actcacagac 720
tgaccgagcg aacctgggga ccctgegegg ctactacaac cagagcgagg acggtgagtg 780
accccggecce ggggegeagg tcacgacccce tcatccecca cggacgggcec aggtcgecca 840
cagtctccgg gtccgagate cgecccgaag ccgegggacce ccgagaccct tgececggga 900
gaggcccagg cgcctttacc cggtttcatt ttcagtttag gccaaaaatc cccecegggtt 960

ggtcggggcg gggcggggct cgggggaccg ggctgacctc ggggtccggg ccaggttcte 1020

acaccatcca gaggatgtat ggctgcgacg tggggccgga cgggcgctte ctccgegggt 1080

accagcagga cgcttacgac ggcaaggatt acatcgccct gaacgaggac ctgcgctctt 1140
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ggaccgcgge ggacatggeg getcagatca cccagegeaa gtgggagacg geccatgagg 1200

cggagcagty gagagectac ctggagggcee ggtgegtgga gtggetecge agatacctgg 1260

agaacgggaa ggagacgctg cagcgcacgg gtaccagggg ccacggggceg ccteectgat 1320

cgcctgtaga tetcecgggce tggectecca caaggagggy agacaattgg gaccaacact 1380

agaatatcgc cctccctctg gtcctgaggg agaggaatcc teetgggttt ccagatectg 1440

taccagagag tgactctgag gttccgecct getctctgac acaattaagg gataaaatct 1500

ctgaaggaat gacgggaaga cgatcccteg aatactgatg agtggttece tttgacacac 1560

accggcagca gecttgggcc cgtgactttt cctctcaggce cttgttctct gettcacact 1620

caatgtgtgt gggggtctga gtccagcact tctgagtccec tcagectcca ctcaggtcag 1680

gaccagaagt cgctgttcce tcttcaggga ctagaatttt ccacggaata ggagattatc 1740

ccaggtgcct gtgtccaggce tggtgtctgg gttctgtget cecttceeca tcccaggtgt 1800

cctgtccatt ctcaagatag ccacatgtgt gctggaggag tgtcccatga cagatgcaaa 1860

atgcctgaat gttctgactc ttcctgacag acgcccccaa gacgcatatg actcaccacg 1920

ctgtctctga ccatgaggcc accctgaggt getgggecct gagcttctac cctgcggaga 1980

tcacactgac ctggcagcgg gatggggagg accagaccca ggacacggag ctegtggaga 2040
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ccaggcctgc aggggatggg accttccaga agtgggcgtc tgtggtggtg ccttctggac 2100

aggagcagag atacacctgc catgtgcage atgagggtct geccaagece ctcaccctga 2160

gatggggtaa ggagggagac gggggtgtca tgtcttttag ggaaagcagg agcctctctg 2220

acctttagca gggtcagggc ccctcacctt cccctctttt cccagagecg tcttcccage 2280

ccaccatccc catcgtgggc atcattgetg gectggttct ctttggagct gtgatcgctg 2340

gagctgtggt cgetgetgty atgtggagga ggaagagete aggtggggaa gggatgaagg 2400

gtgggtctga gatttcttgt ctcactgagg gttccaagac ccaggtagaa gtgtgecctg 2460

cctegttact gggaagceacc atccacaatt atgagcectac ccagectggg ccctgtgtge 2520

cagcacttac tcttttgtaa agcacctgtt aaaatgaagg acagatttat caccttgatt 2580

acggcggtga tgggacctga tcccageagt cacaagtcac aggggaaggt cectgaggac 2640

cttcaggagg gcggttggtc caggacccac acctgcttte ttcatgtttc ctgatcccge 2700

cctgggtctg cagtcacaca tttctggaaa cttctctgag gtccaagact tggaggttce 2760

tctaggacct taaggccctg getcectttct ggtatctcac aggacatttt cttcccacag 2820

atagaaaagg agggagctac tctcaggctg caagtaagta tgaaggaggc tgatgcctga 2880



62

ggtccttggg atattgtgtt tgggageceg tgggggaget cacccaccce acaattecte

ctctagccac atgttctgtg ggatctgace aggttetgtt tttgtcctac cccaggeagt

gacagtgccc agggctctga tatgtctcte acagettgta aaggtgagag cctggagggce

ctgatgtgtg ttgggtgttg ggcggaacag tggacgeage tgtgetatgg gotttctttg

cattggatgt attgagcatg cgatgggctg tttaaagtgt gactcctcac tgtgacagat

acgaatttgt tcatgaatat ttttttctat agtgtgagac agctgecttg tgtgggactg

agaggcaaga tttgttcctg cccttcectt tgtgacttga agaaccctga ctttgtttct

gcaaaggcac ctgcatgtgt ctgtgttctt gtaggcataa tgtgaggagg tggggagacc

accccacccc catgtccacc atgaccctct tcccacgctg acctgtgete cctccccaat

catctttcct gttccagaga ggtggggetg aggtgtctec atctctgect caacttcatg

gtgcactgag ctgtaacttt ttccttcect attaaaa

<210>
<211>
<212>
<213>

<220>
<223>

64
4107
DNA

Acrtificial Sequence

Cas9 nucleotide sequence

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3517
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<400> 64

atggataaga aatactcaat aggcttagat atcggcacaa atagcgtcgg atgggceggtg 60
atcactgatg aatataaggt tccgtctaaa aagttcaagg ttctgggaaa tacagaccgc 120
cacagtatca aaaaaaatct tataggggct cttttatttg acagtggaga gacagcggaa 180
gcgactcgtc tcaaacggac agctcgtaga aggtatacac gtcggaagaa tcgtatttgt 240
tatctacagg agattttttc aaatgagatg gcgaaagtag atgatagttt ctttcatcga 300
cttgaagagt cttttttggt ggaagaagac aagaagcatg aacgtcatcc tatttttgga 360
aatatagtag atgaagttgc ttatcatgag aaatatccaa ctatctatca tctgcgaaaa 420
aaattggtag attctactga taaagcggat ttgcgcttaa tctatttgge cttagcgcat 480
atgattaagt ttcgtggtca ttttttgatt gagggagatt taaatcctga taatagtgat 540
gtggacaaac tatttatcca gttggtacaa acctacaatc aattatttga agaaaaccct 600
attaacgcaa gtggagtaga tgctaaagcg attctttctg cacgattgag taaatcaaga 660
cgattagaaa atctcattgc tcagctcccc ggtgagaaga aaaatggctt atttgggaat 720
ctcattgctt tgtcattggg tttgacccct aattttaaat caaattttga tttggcagaa 780

gatgctaaat tacagctttc aaaagatact tacgatgatg atttagataa tttattggcg 840



64

caaattggag atcaatatgc tgatttgttt ttggcagcta agaatttatc agatgctatt

ttactttcag atatcctaag agtaaatact gaaataacta aggctcccct atcagcttca

atgattaaac gctacgatga acatcatcaa gacttgactc ttttaaaagc tttagttcga

caacaacttc cagaaaagta taaagaaatc ttttttgatc aatcaaaaaa cggatatgca

ggttatattg atgggggagc tagccaagaa gaattttata aatttatcaa accaatttta

gaaaaaatgg atggtactga ggaattatty gtgaaactaa atcgtgaaga tttgctgege

aagcaacgga cctttgacaa cggctctatt ccccatcaaa ttcacttggg tgagctgeat

gctattttga gaagacaaga agacttttat ccatttttaa aagacaatcg tgagaagatt

gaaaaaatct tgacttttcg aattccttat tatgttggtc cattggegeg tggcaatagt

cgttttgcat ggatgactcg gaagtctgaa gaaacaatta ccccatggaa ttttgaagaa

gttgtcgata aaggtgcttc agctcaatca tttattgaac gcatgacaaa ctttgataaa

aatcttccaa atgaaaaagt actaccaaaa catagtttgc tttatgagta ttttacggtt

tataacgaat tgacaaaggt caaatatgtt actgaaggaa tgcgaaaacc agcatttctt

tcaggtgaac agaagaaagc cattgttgat ttactcttca aaacaaatcg aaaagtaacc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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gttaagcaat taaaagaaga ttatttcaaa aaaatagaat gttttgatag tgttgaaatt 1740

tcaggagtty aagatagatt taatgcttca ttaggtacct accatgattt gctaaaaatt 1800

attaaagata aagatttttt ggataatgaa gaaaatgaag atatcttaga ggatattgtt 1860

ttaacattga ccttatttga agatagggag atgattgagg aaagacttaa aacatatgct 1920

cacctctttg atgataaggt gatgaaacag cttaaacgtc gccgttatac tggttgggga 1980

cgtttgtctc gaaaattgat taatggtatt agggataagc aatctggcaa aacaatatta 2040

gattttttga aatcagatgg ttttgccaat cgcaatttta tgcagctgat ccatgatgat 2100

agtttgacat ttaaagaaga cattcaaaaa gcacaagtgt ctggacaagg cgatagttta 2160

catgaacata ttgcaaattt agctggtagc cctgctatta aaaaaggtat tttacagact 2220

gtaaaagttg ttgatgaatt ggtcaaagta atggggcggc ataagccaga aaatatcgtt 2280

attgaaatgg cacgtgaaaa tcagacaact caaaagggcc agaaaaattc gcgagagegt 2340
atgaaacgaa tcgaagaagg tatcaaagaa ttaggaagtc agattcttaa agagcatcct 2400
gttgaaaata ctcaattgca aaatgaaaag ctctatctct attatctcca aaatggaaga 2460

gacatgtatg tggaccaaga attagatatt aatcgtttaa gtgattatga tgtcgatcac 2520

attgttccac aaagtttcct taaagacgat tcaatagaca ataaggtctt aacgcgttct 2580



66

gataaaaatc gtggtaaatc ggataacgtt ccaagtgaag aagtagtcaa aaagatgaaa 2640

aactattgga gacaacttct aaacgccaag ttaatcactc aacgtaagtt tgataattta 2700

acgaaagctg aacgtggagg tttgagtgaa cttgataaag ctggttttat caaacgccaa 2760

ttggttgaaa ctcgccaaat cactaagcat gtggcacaaa ttttggatag tcgcatgaat 2820

actaaatacg atgaaaatga taaacttatt cgagaggtta aagtgattac cttaaaatct 2880

aaattagttt ctgacttccg aaaagatttc caattctata aagtacgtga gattaacaat 2940

taccatcatg cccatgatgc gtatctaaat gccgtcgttg gaactgcttt gattaagaaa 3000

tatccaaaac ttgaatcgga gtttgtctat ggtgattata aagtttatga tgttcgtaaa 3060

atgattgcta agtctgagca agaaataggc aaagcaaccg caaaatattt cttttactct 3120

aatatcatga acttcttcaa aacagaaatt acacttgcaa atggagagat tcgcaaacgc 3180

cctctaatcg aaactaatgg ggaaactgga gaaattgtct gggataaagg gcgagatttt 3240

gccacagtgc gcaaagtatt gtccatgecc caagtcaata ttgtcaagaa aacagaagta 3300

cagacaggcg gattctccaa ggagtcaatt ttaccaaaaa gaaattcgga caagcttatt 3360

gctcgtaaaa aagactggga tccaaaaaaa tatggtggtt ttgatagtcc aacggtagct 3420



67

tattcagtcc tagtggttgc taaggtggaa aaagggaaat cgaagaagtt aaaatccgtt

aaagagttac tagggatcac aattatggaa agaagttcct ttgaaaaaaa tccgattgac

tttttagaag ctaaaggata taaggaagtt aaaaaagact taatcattaa actacctaaa

tatagtcttt ttgagttaga aaacggtcgt aaacggatge tggctagtge cggagaatta

caaaaaggaa atgagctgge tctgccaage aaatatgtga attttttata tttagctagt

cattatgaaa agttgaaggg tagtccagaa gataacgaac aaaaacaatt gtttgtggag

cagcataagc attatttaga tgagattatt gagcaaatca gtgaattttc taagegtgtt

attttagcag atgccaattt agataaagtt cttagtgcat ataacaaaca tagagacaaa

ccaatacgtg aacaagcaga aaatattatt catttattta cgttgacgaa tcttggagct

ccegctgcett ttaaatattt tgatacaaca attgatcgta aacgatatac gtctacaaaa

gaagttttag atgccactct tatccatcaa tccatcactg gtctttatga aacacgceatt

gatttgagtc agctaggagg tgactga

<210> 65

<211> 1368

<212> PRT

<213> Artificial Sequence

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4107
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<220>

<223> Cas9 amino acid sequence

<400> 65

Met Asp Lys Lys Tyr Ser lle Gly Leu Asp lle Gly Thr Asn Ser Val
1 5 10 15

Gly Trp Ala Val lle Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe
20 25 30

Lys Val Leu Gly Asn Thr Asp Arg His Ser lle Lys Lys Asn Leu lle
35 40 45

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu
50 55 60

Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg lle Cys
65 70 75 80

Tyr Leu GIn Glu lle Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser
85 90 95

Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys
100 105 110

His Glu Arg His Pro Ile Phe Gly Asn lle Val Asp Glu Val Ala Tyr
115 120 125
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His Glu Lys Tyr Pro Thr lle Tyr His Leu Arg Lys Lys Leu Val Asp
130 135 140

Ser Thr Asp Lys Ala Asp Leu Arg Leu lle Tyr Leu Ala Leu Ala His
145 150 155 160

Met lle Lys Phe Arg Gly His Phe Leu lle Glu Gly Asp Leu Asn Pro
165 170 175

Asp Asn Ser Asp Val Asp Lys Leu Phe lle GIn Leu Val GIn Thr Tyr
180 185 190

Asn GIn Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala
195 200 205

Lys Ala lle Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn
210 215 220

Leu lle Ala GIn Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn
225 230 235 240

Leu lle Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe
245 250 255

Asp Leu Ala Glu Asp Ala Lys Leu GIn Leu Ser Lys Asp Thr Tyr Asp
260 265 270

Asp Asp Leu Asp Asn Leu Leu Ala Gin lle Gly Asp GIn Tyr Ala Asp
275 280 285



70

Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala lle Leu Leu Ser Asp
290 295 300

lle Leu Arg Val Asn Thr Glu lle Thr Lys Ala Pro Leu Ser Ala Ser
305 310 315 320

Met lle Lys Arg Tyr Asp Glu His His GIn Asp Leu Thr Leu Leu Lys
325 330 335

Ala Leu Val Arg GIn GIn Leu Pro Glu Lys Tyr Lys Glu lle Phe Phe
340 345 350

Asp GIn Ser Lys Asn Gly Tyr Ala Gly Tyr lle Asp Gly Gly Ala Ser
355 360 365

GIn Glu Glu Phe Tyr Lys Phe lle Lys Pro lle Leu Glu Lys Met Asp
370 375 380

Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg
385 390 395 400

Lys GIn Arg Thr Phe Asp Asn Gly Ser lle Pro His GIn lle His Leu
405 410 415

Gly Glu Leu His Ala lle Leu Arg Arg GIn Glu Asp Phe Tyr Pro Phe
420 425 430

Leu Lys Asp Asn Arg Glu Lys lle Glu Lys lle Leu Thr Phe Arg lle
435 440 445
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Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp
450 455 460

Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu
465 470 475 480

Val Val Asp Lys Gly Ala Ser Ala GIn Ser Phe lle Glu Arg Met Thr
485 490 495

Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser
500 505 510

Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys
515 520 525

Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu GIn
530 535 540

Lys Lys Ala lle Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr
545 550 555 560

Val Lys GIn Leu Lys Glu Asp Tyr Phe Lys Lys lle Glu Cys Phe Asp
565 570 575

Ser Val Glu lle Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly
580 585 590

Thr Tyr His Asp Leu Leu Lys lle lle Lys Asp Lys Asp Phe Leu Asp
595 600 605
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Asn Glu Glu Asn Glu Asp lle Leu Glu Asp lle Val Leu Thr Leu Thr
610 615 620

Leu Phe Glu Asp Arg Glu Met lle Glu Glu Arg Leu Lys Thr Tyr Ala
625 630 635 640

His Leu Phe Asp Asp Lys Val Met Lys GIn Leu Lys Arg Arg Arg Tyr
645 650 655

Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu lle Asn Gly lle Arg Asp
660 665 670

Lys GIn Ser Gly Lys Thr lle Leu Asp Phe Leu Lys Ser Asp Gly Phe
675 680 685

Ala Asn Arg Asn Phe Met GlIn Leu lle His Asp Asp Ser Leu Thr Phe
690 695 700

Lys Glu Asp lle GIn Lys Ala GIn Val Ser Gly GIn Gly Asp Ser Leu
705 710 715 720

His Glu His lle Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly

725 730 735

lle Leu GIn Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly
740 745 750

Arg His Lys Pro Glu Asn lle Val lle Glu Met Ala Arg Glu Asn Gln
755 760 765
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Thr Thr GIn Lys Gly GIn Lys Asn Ser Arg Glu Arg Met Lys Arg lle
770 775 780

Glu Glu Gly lle Lys Glu Leu Gly Ser GIn lle Leu Lys Glu His Pro
785 790 795 800

Val Glu Asn Thr GIn Leu GIn Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu
805 810 815

GIn Asn Gly Arg Asp Met Tyr Val Asp GIn Glu Leu Asp lle Asn Arg
820 825 830

Leu Ser Asp Tyr Asp Val Asp His lle Val Pro GIn Ser Phe Leu Lys
835 840 845

Asp Asp Ser lle Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg
850 855 860

Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys
865 870 875 880

Asn Tyr Trp Arg GIn Leu Leu Asn Ala Lys Leu lle Thr GIn Arg Lys
885 890 895

Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp
900 905 910

Lys Ala Gly Phe lle Lys Arg GiIn Leu Val Glu Thr Arg Gin lle Thr
915 920 925
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Lys His Val Ala GIn lle Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp
930 935 940

Glu Asn Asp Lys Leu lle Arg Glu Val Lys Val lle Thr Leu Lys Ser
945 950 955 960

Lys Leu Val Ser Asp Phe Arg Lys Asp Phe GIn Phe Tyr Lys Val Arg
965 970 975

Glu lle Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val
980 985 990

Val Gly Thr Ala Leu lle Lys Lys Tyr Pro Lys Leu Glu  Ser Glu Phe
995 1000 1005

Val Tyr  Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met lle Ala
1010 1015 1020

Lys Ser GluGInGlulle Gly LysAlaThrAlaLys TyrPhe Phe
1025 1030 1035

Tyr Ser  Asn lle Met Asn Phe Phe Lys Thr Glu lle  Thr Leu Ala
1040 1045 1050

Asn Gly Glu lle Arg LysArg Pro Leu lle Glu Thr  Asn Gly Glu
1055 1060 1065

Thr Gly Glu lle Val Trp Asp  Lys Gly Arg Asp Phe Ala Thr Val
1070 1075 1080
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Arg Lys Val Leu Ser Met Pro  GIn Val Asn lle Val Lys Lys Thr
1085 1090 1095

GluVal GInThr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys
1100 1105 1110

ArgAsn Ser Asp Lys Leu lle AlaArg Lys Lys Asp Trp Asp Pro
1115 1120 1125

Lys Lys Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala  Tyr Ser Val
1130 1135 1140

LeuVal ValAlaLysVal Glu LysGly Lys SerLys Lys Leu Lys
1145 1150 1155

SerVal Lys Glu Leu LeuGly lle Thr lle Met Glu Arg Ser Ser
1160 1165 1170

Phe Glu LysAsnPro lle Asp Phe Leu GluAla Lys Gly Tyr Lys
1175 1180 1185

GluVal LysLysAsp Leulle |lleLysLeuProLys TyrSerLeu
1190 1195 1200

Phe Glu Leu GluAsn Gly Arg Lys Arg Met Leu Ala Ser Ala Gly
1205 1210 1215

GluLeu GInLysGlyAsnGlu LeuAlalLeuProSer LysTyr Val
1220 1225 1230
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Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser

1235 1240 1245
Pro Glu AspAsn Glu GIn Lys GlIn Leu Phe Val Glu  GIn His Lys
1250 1255 1260
His Tyr LeuAsp Glu lle lle  Glu GIn lle Ser Glu  Phe Ser Lys
1265 1270 1275
ArgVal lle LeuAlaAspAla Asn LeuAsp Lys Val Leu Ser Ala
1280 1285 1290

Tyr Asn  Lys HisArg Asp Lys Pro lle Arg Glu GIn  Ala Glu Asn

1295 1300 1305

lle lle His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro AlaAla

1310 1315 1320

Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser

1325 1330 1335

ThrLys GluVal Leu AspAla Thr Leu lle His GIn  Ser lle Thr

1340 1345 1350

Gly Leu TyrGluThrArglle AspLeuSerGlinLeu GlyGlyAsp

1355 1360 1365

<210> 66

<211> 22



<212>
<213>

<220>
<223>

<400>

77

DNA

Artificial Sequence

TRAC upstream primer

66

cttgtccatc actggcatct gg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

67
20
DNA

Anrtificial Sequence

TRAC downstream primer

67

cgtgtcattc tctggactge

<210>
<211>
<212>
<213>

<220>
<223>

<400>

68
22
DNA

Acrtificial Sequence

HLA-AQ2 upstream primer 1

68

22

20



gattccecaa cteegeagtt tc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

69
21
DNA

Anrtificial Sequence

HLA-A02 downstream primerl

69

atacctcatg gagtgagagc ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

70
21
DNA

Artificial Sequence

HLA-AQ2 upstream primer 2

70

aaacggcctc tgtggggaga a

<210>
<211>
<212>
<213>

71
20
DNA

Artificial Sequence

22

21

21



<220>
<223>

<400>

79

HLA-A02 downstream primer2

71

gatctcggac ccggagactg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

72
21
DNA

Artificial Sequence

HLA-AQ2 upstream primer 3

72

ttaggccaaa aatcccecca g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

73
22
DNA

Artificial Sequence

HLA-A02 downstream primer3

73

ggatctggaa acccaggagg at

<210>

74

20

21

22



<211>
<212>
<213>

<220>
<223>

<400>

80

18
DNA

Anrtificial Sequence

HLA-AO02 upstream primer 4

74

gecttgttct ctgcttca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

75
19
DNA

Anrtificial Sequence

HLA-A02 downstream primer4

75

gtgtatctct getectgte

<210>
<211>
<212>
<213>

<220>
<223>

76
20
DNA

Acrtificial Sequence

HLA-A11 upstream primer 1

18

19



<400> 76

cagagaagcc aatcagtgtc

<210> 77
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> HLA-A11 downstream primer 1

<400> 77

atctcggacc cggagactgt

<210> 78
<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> HLA-ALl upstream primer 2

<400> 78

ggcgccttta cccggtttea t

<210> 79
<211> 22
<212> DNA

<213> Artificial Sequence



<220>

<223> HLA-A11 downstream primer 2

<400>

79

gtgttggtcce caattgtctc cc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

80
20
DNA

Anrtificial Sequence

HLA-A24 upstream primer

80

ccattgggtg tcgggtttec

<210>
<211>
<212>
<213>

<220>
<223>

<400>

81
22
DNA

Artificial Sequence

HLA-A24 downstream primer

81

tctttccgte attcegtcag ag

22

20

22



83

<210> 82
<211> 978
<212> RNA

<213> Artificial Sequence

<220>
<223> TRAC transcribed RNA sequence

<400> 82

auauccagaa cccugacccu gecguguacc agcugagaga cucuaaauce agugacaagu

cugucugccu auucaccgau uuugauucuc aaacaaaugu gucacaaagu aaggauucug

auguguauau cacagacaaa acugugcuag acaugagguc uauggacuuc aagagcaaca

gugcuguggc cuggageaac aaaucugacu uugcauguge aaacgccuuc aacaacagea

uuauuccaga agacaccuuc uuccccagec cagaaaguuc cugugauguc aagcuggucg

agaaaagcuu Ugaaacagau acgaaccuaa acuuucaaaa ccugucagug auuggguucc

gaauccuccu ccugaaagug gecggguuua aucugeucau gacgeugegg cuguggucca

gcugagaucu gcaagauugu aagacagccu gugcucccuc gecuccuuccu cugeauugec

ccucuucucc cucuccaaac agagggaacu cuccuaccce caaggaggug aaagecugeua

ccaccucugu geceeecegg caaugecace aacuggauce uacccgaauu uaugauuaag

60

120

180

240

300

360

420

480

540

600



84

auugcugaag agcugccaaa cacugeugee acccccucug uucccuuauu geugeuuguc

acugccugac auucacggcea gaggcaagge ugcugeagee uccccuggeu gugeacauuc

CCuccugcuc cccagagacu gccuccgceca ucccacagau gauggaucuu caguggguuc

ucuugggcuc uagguccuge agaauguugu gagggguuua uuuuuuuuua auaguguuca

Uaaagaaaua cauaguauuc uucuucucaa gacguggggg gaaauuaucu cauuaucgag

gcccugcuau geuguguauc ugggeguguu guauguccug cugecgauge cuucauuaaa

augauuugga agagcaga

<210> 83

<211> 1098

<212> RNA

<213> Artificial Sequence

<220>

<223> HLA-A02010101 transcribed RNA sequence

<400> 83

auggccguca uggegeccey aacccucguc cugeuacucu cgggggeucu ggececugace

cagaccuggg cgggceucuca cuccaugagg uauuucuuca cauccguguc ccggeeegge

cgcggggage ceccgeuucau cgecaguggge uacguggacg acacgcaguu cgugegguuc

660

720

780

840

900

960

978

60

120

180
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gacagcgacg ccgcgageca gaggauggag ccgegggege cguggauaga gcaggagggu

ccggaguauu gggacgggga gacacggaaa gugaaggece acucacagac ucaccgagug

gaccugggga cccugegegg cuacuacaac cagagcgagg ccgguucuca caccguccag

aggauguaug gcugcgacgu ggggucggac uggegeuucc uccgegggua ccaccaguac

gccuacgacg gcaaggauua caucgeccug aaagaggace ugcgeucuug gaccgeggeg

gacauggcag cucagaccac caagcacaag ugggaggegg cccaugugge ggageaguug

agagccuacc uggagggcac gugcguggag uggcuccgca gauaccugga gaacgggaag

gagacgcugc agcgeacgga cgeccccaaa acgcauauga cucaccacge ugucucugac

caugaagcca cccugaggug cugggeccug ageuucuace cugcggagau cacacugace

uggcageggg auggggagga ccagacceag gacacggage ucguggagac caggecugea

ggggauggaa ccuuccagaa gugggcggeu guggugguge cuucuggaca ggagcagaga

uacaccugcc augugcagea ugaggguuug cccaagecce ucacccugag augggagecg

ucuucccage ccaccaucce caucguggge aucauugeug gecugguucu cuuuggageu

gugaucacug gagcuguggu cgcugcugug auguggagga ggaagageuc agauagaaaa

ggagggagcu acucucagge ugcaagcagu gacagugece agggeucuga ugugucucuc

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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acagcuugua aaguguga

<210> 84

<211> 1098

<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A11010101 transcribed RNA sequence

<400> 84

auggccguca uggegeceeg aacccuccuc cugeuacucu cgggggeccu ggeccugace

cagaccuggg cgggeuccca cuccaugagg uauuucuaca ccuccguguc ccggeecgge

€gcggggagc cccgcuucau cgeccgugggce uacguggacg acacgcaguu cgugcgguuc

gacagcgacg ccgcgageca gaggauggag ccgcgggege cguggauaga gcaggagggg

ccggaguauu gggaccagga gacacggaau gugaaggccc agucacagac ugaccgagug

gaccugggga cccugegegg cuacuacaac cagagegagg acgguucuca caccauccag

auaauguaug gcugcgacgu ggggecggac gggegeuuce uccgegggua ccggeaggac

gccuacgacy gcaaggauua caucgcccug aacgaggace ugcgeucuug gaccgeggeg

gacauggcag cucagaucac caagcgcaag ugggaggegg cccaugegge ggageageag

1098
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agagccuacc uggagggccg gugcguggag uggcuccgca gauaccugga gaacgggaag

gagacgcugc agcgcacgga cccccccaag acacauauga cccaccaccc caucucugac

caugaggcca cccugaggug cugggeccug ggecuucuace cugeggagau cacacugace

uggcagcggg auggggagga ccagacccag gacacggage ucguggagac caggecugea

ggggauggaa ccuuccagaa gugggcggeu guggugguge cuucuggaga ggagcagaga

uacaccugcc augugcagea ugagggucug cccaagecce ucacccugag augggageug

ucuucccage ccaccaucce caucguggge aucauugeug gecugguucu ccuuggageu

gugaucacug gagcuguggu cgcugecgug auguggagga ggaagageuc agauagaaaa

ggagggaguu acacucaggc ugcaagcagu gacagugecce agggeucuga ugugucucuc

acagcuugua aaguguga

<210>
<211>
<212>
<213>

<220>
<223>

85
1098
RNA

Acrtificial Sequence

HLA-A240201 transcribed RNA sequence
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<400> 85

auggccguca uggegeceeg aacccucguc cugeuacucu cgggggeccu ggececugace

cagaccuggg caggeuccca cuccaugagg uauuucucca cauccguguc ccggeecgge

cgcggggage ceccgeuucau cgecguggge uacguggacg acacgcaguu cgugegguuc

gacagcgacg ccgcgageca gaggauggag ccgegggege cguggauaga gecaggagggg

ccggaguauu gggacgagga gacagggaaa gugaaggcce acucacagac ugaccgagag

aaccugcgga ucgcgeuccy cuacuacaac cagagegagg ccgguucuca cacccuccag

augauguuug geugcgacgu ggggucggac gggegeuuce uccgegggua ccaccaguac

gccuacgacg gcaaggauua caucgeccug aaagaggace ugcgeucuug gaccgeggeg

gacauggcgyg cucagaucac caagcgcaag ugggaggegg cccaugugge ggageageag

agagccuacc uggagggeac gugcguggac gggeuccgea gauaccugga gaacgggaag

gagacgcugc agcgeacgga ccecccecaag acacauauga CCcaccacce caucucugac

caugaggcca cucugagaug cugggeccug ggeuucuace cugeggagau cacacugace

uggcagcggg auggggagga ccagacccag gacacggage uuguggagac caggecugea

ggggauggaa ccuuccagaa gugggceageu guggugguac cuucuggaga ggagcagaga
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uacaccugcc augugcagca ugagggucug cccaagecce ucacccugag augggageca

ucuucccage ccaccgucce caucguggge aucauugeug gecugguucu ccuuggageu

gugaucacug gagcuguggu cgecugeugug auguggagga ggaacageuc agauagaaaa

ggagggagcu acucucagge ugcaagcagu gacagugecce agggeucuga ugugucucuc

acagcuugua aaguguga

<210> 86

<211> 1098

<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A30010101 transcribed RNA sequence

<400> 86

auggccguca uggegeceeg aacccuccuc cugeuacucu cgggggeccu ggeccugace

cagaccuggg cgggeuccea cuccaugagg uauuucucca cauccguguc ccggeecgge

aguggagagc cccgeuucau cgcaguggge uacguggacg acacgcaguu cgugcgguuc

gacagcgacg ccgcgageca gaggauggag ccgegggege cguggauaga gcaggagagg

ccugaguauu gggaccagga gacacggaau gugaaggecc agucacagac ugaccgagug
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1020

1080

1098
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90

gaccugggga cccugegegg cuacuacaac cagagcgagg ccgguucuca caccauccag

auaauguaug gcugcgacgu ggggucggac gggegeuuce uccgegggua ugaacageac

gccuacgacy gcaaggauua caucgeccug aacgaggace ugegeucuug gaccgeggeg

gacauggcgg cucagaucac ccagcgcaag ugggaggegg cccguuggge ggageaguug

agagccuacc uggagggeac gugcguggag uggeuccgea gauaccugga gaacgggaag

gagacgcugc agcgeacgga ccecccecaag acacauauga Cccaccacce caucucugac

caugaggcca cccugaggug cugggeccug ggeuucuace cugeggagau cacacugace

uggcagcggg auggggagga ccagacccag gacacggage ucguggagac caggecugea

ggggauggaa ccuuccagaa gugggcggeu guggugguge cuucuggaga ggagcagaga

uacaccugcc augugcagea ugagggucug cccaagecce ucacccugag augggageug

ucuucccage ccaccaucce caucguggge aucauugeug gecugguucu ccuuggageu

gugaucacug gagcuguggu cgcugecgug auguggagga ggaagageuc agauagaaaa

ggagggaguu acacucaggc ugcaagcagu gacagugecce agggeucuga ugugucucuc

acagcuugua aaguguga
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<210> 87
<211> 1098
<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A33010101 transcribed RNA sequence

<400> 87

auggccguca uggegeceey aacccuccuc cugeuacucu ugggggeccu ggeccugace

cagaccuggg cgggeuccca cuccaugagg uauuucacca cauccguguc ccggeecggce

Cgcggggagc cccgcuucau cgccgugggce uacguggacg acacgcaguu cgugcgguuc

gacagcgacg ccgcgageca gaggauggag ccgegggege cguggauaga gcaggagggg

ccggaguauu gggaccggaa cacacggaau gugaaggece acucacagau ugaccgagug

gaccugggga cccugegegg cuacuacaac cagagcgagg ccgguucuca caccauccag

augauguaug gcugcgacgu ggggucggac gggcgeuucce uccgegggua ccageaggac

gccuacgacg gcaaggauua caucgccuug aacgaggacce ugcgeucuug gaccgeggeg

gacauggcgg cucagaucac ccagcgcaag ugggaggegg cccgugugge ggageaguug

agagccuacc uggagggeac gugcguggag uggeuccgea gacaccugga gaacgggaag
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gagacgcugc agcgeacgga cccececcagg acgcauauga cucaccacge ugucucugac

caugaggcca cccugaggug cugggeccug agcuucuace cugcggagau cacacugace

uggcagcggg auggggagga ccagacccag gacacggage ucguggagac caggecugea

ggggauggaa ccuuccagaa gugggegucu guggugguge cuucuggaca ggagcagaga

uacaccugcc augugecagea ugagggucuc cccaagecee ucacccugag augggagecy

ucuucccage ccaccaucce caucguggge aucauugeug gecuaguucu cuuuggageu

guguucgcug gagcuguggu cgeugeugug agguggagga ggaagageuc agauagaaaa

ggagggagcu acucucagge ugcaagcagu gacagugecce agggeucuga uaugucucuc

acagcuugua aaguguga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

88
1098
RNA

Artificial Sequence

HLA-A03010101 transcribed RNA sequence

88
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cagaccuggg cgggeuccca cuccaugagg uauuucuuca cauccguguc ccggeecgge

cgcggggage ceccgeuucau cgecguggge uacguggacg acacgcaguu cgugegguuc

gacagcgacg ccgcgageca gaggauggag ccgcgggege cguggauaga gecaggagggg

ccggaguauu gggaccagga gacacggaau gugaaggcecc agucacagac ugaccgagug

gaccugggga cccugegegg cuacuacaac cagagcgagg ccgguucuca caccauccag

auaauguaug geugcgacgu ggggucggac gggegeuucce uccgegggua ccggeaggac

gccuacgacy gcaaggauua caucgcccug aacgaggace ugegeucuug gaccgeggeg

gacauggcgg cucagaucac caagcgcaag ugggaggegg cccaugagge ggagcaguug

agagccuacc uggauggeac gugcguggag uggcuccgea gauaccugga gaacgggaag

gagacgcugc agcgeacgga ccecccecaag acacauauga Cccaccacce caucucugac

caugaggcca cccugaggug cugggeccug ggeuucuace cugeggagau cacacugace

uggcagcggg auggggagga ccagacccag gacacggage ucguggagac caggecugea

ggggauggaa ccuuccagaa gugggcggeu guggugguge cuucuggaga ggagcagaga

uacaccugcc augugcagcea ugagggucug cccaagecce ucacccugag augggageug

ucuucccage ccaccaucce caucguggge aucauugeug gecugguucu ccuuggageu
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gugaucacug gagcuguggu cgcugecgug auguggagga ggaagageuc agauagaaaa

ggagggaguu acacucaggc ugcaagcagu gacagugece agggeucuga ugugucceuc

acagcuugua aaguguga

<210> 89

<211> 1098

<212> RNA

<213> Artificial Sequence

<220>

<223> HLA-A01010101 transcribed RNA sequence

<400> 89

auggccguca uggegeccey aacccuccuc cugeuacucu cgggggeccu ggeeecugace

cagaccuggg cgggeuccca cuccaugagg uauuucuuca cauccguguc ccggeecgge

C€gcggggagc cccgcuucau cgccgugggce uacguggacg acacgcaguu cgugcgguuc

gacagcgacg ccgcgageca gaagauggag ccgegggege cguggauaga gcaggagggg

ccggaguauu gggaccagga gacacggaau augaaggece acucacagac ugaccgageg

aaccugggga cccugegegy cuacuacaac cagagcgagg acgguucuca caccauccag

auaauguaug gcugcgacgu ggggeeggac gggegeuuce uccgegggua ccggeaggac
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1080

1098
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gccuacgacg gcaaggauua caucgeccug aacgaggace ugcgeucuug gaccgeggeg

gacauggcag cucagaucac caagcgcaag ugggaggegg uccaugegge ggageagegg

agagucuacc uggagggccg gugcguggac gggeuccgea gauaccugga gaacgggaag

gagacgcugc agcgeacgga cccccccaag acacauauga cccaccacce caucucugac

caugaggcca cccugaggug cugggeccug ggeuucuace cugeggagau cacacugace

uggcageggg auggggagga ccagacceag gacacggage ucguggagac caggecugea

ggggauggaa ccuuccagaa gugggeggeu guggugguge cuucuggaga ggageagaga

uacaccugcc augugcagea ugagggucug cccaagecce ucacccugag augggageug

ucuucccage ccaccaucce caucguggge aucauugeug gecugguucu ccuuggageu

gugaucacug gagcuguggu cgecugecgug auguggagga ggaagageuc agauagaaaa

ggagggaguu acacucaggc ugcaagcagu gacagugecce agggeucuga ugugucucuc

acagcuugua aaguguga

<210> 90

<211> 1098

<212> RNA

<213> Artificial Sequence
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<220>
<223> HLA-A26010101 transcribed RNA sequence

<400> 90

auggccguca uggegeeceg aacccucguc cugcuacucu cgggggeccu ggeecugace

cagaccuggg cgggeuccca cuccaugagg uauuucuaca ccuccguguc ccggeecgge

cgcggggage cccgeuucau cgecguggge uacguggacg acacgcaguu cgugegguuc

gacagcgacg ccgcgageca gaggauggag ccgegggege cguggauaga gecaggagggg

ccggaguauu gggaccggaa cacacggaau gugaaggecc acucacagac ugaccgageg

aaccugggga cccugegegyg cuacuacaac cagagcgagg acgguucuca caccauccag

aggauguaug gcugcgacgu ggggecggac gggegeuuce uccgegggua ccageaggac

gcuuacgacg gcaaggauua caucgcccug aacgaggacc ugcgeucuug gaccgeggeg

gacauggcgg cucagaucac ccagcgcaag ugggagacgg cccaugagge ggageagugg

agagccuacc uggagggecy gugeguggag uggeuccgea gauaccugga gaacgggaag

gagacgcugc agcgcacgga cgeccccaag acgcauauga cucaccacge ugucucugac

caugaggcca cccugaggug cugggeccug agcuucuace cugcggagau cacacugace

uggcagcggg auggggagga ccagacccag gacacggage ucguggagac caggecugea
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ggggauggga ccuuccagaa gugggegucu guggugguge cuucuggaca ggagcagaga

uacaccugcc augugcagea ugagggucug cccaagecce ucacccugag augggagecy

ucuucccage ccaccaucce caucguggge aucauugeug gecugguucu cuuuggageu

gugaucgcug gagcuguggu cgcugeugug auguggagga ggaagageuc agauagaaaa

ggagggagcu acucucagge ugcaagcagu gacagugecce agggeucuga uaugucucuc

acagcuugua aaguguga

<210> 91

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> HLA-A11sg21

<400> 91

ggccccuccu gcucuaucca

<210> 92
<211> 20
<212> RNA

<213> Artificial Sequence
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20



<220>
<223>

<400>

98

HLA-A11 Rsg?2

92

cguccugceeg guacccgegg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

93
21
RNA

Artificial Sequence

HLA-A-homo-551

93

gcggagcagu ugagagecua ¢

<210>
<211>
<212>
<213>

<220>
<223>

94
21
RNA

Artificial Sequence

HLA-A-homo-NEG

<400> 94

gcucagauca ccaagcgceaa g

<210>

95

20

21

21



<211>
<212>
<213>

<220>
<223>

<400>

21

RNA

Anrtificial Sequence

TRAC-homo-375

95

gaaaguggcc ggguuuaauc u

<210>
<211>
<212>
<213>

<220>
<223>

96
21
RNA

Anrtificial Sequence

TRAC-homo-NEG

<400> 96

gaaacagaua cgaaccCuaaa C

99

21

21
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