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CLDNI18.2 ANTIBODY AND USE THEREOF

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the priority and benefits of Chinese Patent Application No.

202011364033.6, filed with the State Intellectual Property Office of China on November 27, 2020,

which 1s incorporated herein by reference 1n its entirety.

FIELD
[0002] The present invention relates to the field of biotechnology. Specifically, the present
invention relates to an CLDNI8.2 antibody and use thereof. More specifically, the present
invention relates to an antibody having the ability of specifically recognizing CLDNI18.2 or an
antigen-binding fragment thereof, a chimeric antigen receptor, an immune cell, a nucleic acid
molecule, an expression vector, a recombinant cell, a pharmaceutical composition, pharmaceutical
use, a kit for detecting CLDN18.2, the use of a kit for detecting CLDN18.2, and the use of screening

antibodies.

BACKGROUND

[0003] Gastric cancer ranks third 1in cancer-related mortality and 1s considered one of the
most difficult cancers to be cured in the world. In patients with advanced or metastatic gastric
cancer or gastroesophageal junction (GEJ) adenocarcinoma, the median overall survival (mOS) 1s
not more than 10 months. Although human epidermal growth factor receptor 2 (HER-2) targeted
therapy and immune checkpoint inhibitors have brought good news to specific populations, 1t 1s
imperative to find other targets in advanced gastric cancer.

[0004] Claudins are a family of proteins whose role 1s to maintain tight junctions that control
the exchange of molecules between cells. It 1s widely distributed 1n stomach, pancreas and lung
tissues and can be used to diagnose and treat related tissue diseases. CLDN18.2 subtype 1s a subtype
that 1s specifically expressed only 1n a small amount 1n stomach tissues, and not expressed 1n other

normal tissues; 1t 1s highly selective, and 1s expressed 1n large amounts 1n gastric cancer cell,
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pancreatic cancer cell and other cancer cells. Therefore, 1t 1s an 1deal target for tumor drug therapy,
making CLDN18.2 specific for targeted therapy. Due to the high degree of homology between
human and mouse Claudin 18.2 proteins (homology higher than 90%), conventional immunization
procedures cannot produce effective immune antibodies.

[0005] It can be seen that the development of a highly specific antibody against CLDN18.2

15 of great significance for the diagnosis and treatment of tumors.

SUMMARY OF THE INVENTION

[0006] To solve the above problems, the inventors used a plasmid containing the full-length
gene of hClaudin18.2 to immunize C357 mice with Claudinl8.2 gene knockout, and screened two
ant1-Claudinl8.2 murine antibodies with different affinities and binding epitopes through
hybridoma fusion technology. The heavy chain and light chain variable regions of the two
antibodies were obtained by gene sequencing. With the help of a linker, the light chain varnable
region and the heavy chain variable region were connected 1n series to form a VL-LINKER-VH
structure for different subsequent applications.

[0007] In the first aspect of the present invention, the invention provides an antibody or
antigen-binding fragment thereof having the ability of specifically recognizing CLDN 18.2.
According to an embodiment of the present invention, the antibody or antigen-binding fragment
thereof comprises at least one CDR sequence selected from the following or an amino acid
sequence having at least 95% 1dentity with 1t: the CDR sequence of light chain variable region:
SEQ ID NO: 1~3, SEQ ID NO: 7~9; the CDR sequence of heavy chain variable region: SEQ ID
NO: 4~6, SEQ ID NO: 10~12.

SQSLLNSGNQKNYL(SEQ ID NO: 1).

YWAST(SEQ ID NO: 2).

CONDYSYPFTF(SEQ ID NO: 3).

SQSLFNSGNQKNYL(SEQ ID NO: 7).

YWAST(SEQ ID NO: 8).

CONDYSYPLTF(SEQ ID NO: 9).

SGYTFTSYWM(SEQ ID NO: 4).

MIHPNSGSTN(SEQ ID NO: 35).

CARRYYGSISPDYW(SEQ ID NO: 6).
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SGYTFTDYNM(SEQ ID NO: 10).

YINPNNGGTS(SEQ ID NO: 11).

CVTTRYLAVW(SEQ ID NO: 12).

[0008] According to the embodiments of the present invention, the above-mentioned
antibodies can specifically target and bind to CLDN18.2 protein molecules or cells, tissues, organs,
efc. with the molecules on their surfaces, thereby forming antigen-antibody complexes and exerting
biological functions.

[0009] According to an embodiment of the present invention, the aforementioned antibody
or antigen-binding fragment may further comprise at least one of the following additional technical
features:

[0010] According to an embodiment of the present invention, the antibody comprises:

CDRI1, CDR2, and CDR3 sequences of the light chain variable region shown in SEQ ID NO:
1, 2, and 3 respectively or the amino acid sequences having at least 95% 1dentity with SEQ ID NO:
1,2, and 3; or

CDRI1, CDR2, and CDR3 sequences of the light chain variable region shown in SEQ ID NO:
7,8 and 9 respectively or the amino acid sequences having at least 95% i1dentity with SEQ ID NO:
7,8 and 9.

[0011] According to an embodiment of the present invention, the antibody comprises:

CDRI1, CDR2, and CDR3 sequences of the heavy chain variable region shown in SEQ ID NO:
4. 5, and 6 respectively or the amino acid sequences having at least 95% 1dentity with SEQ ID NO:
4.5 and 6; or

CDRI1, CDR2, and CDR3 sequences of the heavy chain variable region shown in SEQ ID NO:
10, 11 and 12 respectively or amino acid sequences having at least 95% 1dentity with SEQ ID NO:
10, 11 and 12.

[0012] According to an embodiment of the present invention, compared with peptide E, the
antibody or antigen-binding fragment thereof uses peptide A as the dominant epitope that
specifically recognizes CLDN 18.2, wherein the sequence of the peptide E 1s shown in SEQ ID
NO:14, and the sequence of the peptide A 1s shown 1n SEQ ID NO:13.

DLYNNPVTAVFNYQGLWRSC (SEQ ID NO:14).

DQWSTQDLYNNPVTAVENYQGC (SEQ ID NO:13).

[0013] According to an embodiment of the present invention, the antibody with any one of

3



WO 2022/111633 PCT/CN2021/133514

the sequences of SEQ ID NO: 1~3 and SEQ ID NO: 4~6 only binds to the epitope where peptide
A 1s located; the antibody with any one of the sequences of SEQ ID NO: 7-9 and SEQ ID NO: 10-
12 can bind to a composite epitope composed of peptides A and E, wherein the peptide A 1s a
dominant epitope.

[0014] According to an embodiment of the present invention, the antibody comprises at least
one of a heavy chain framework region sequence and a light chain framework region sequence,
wherein at least a part of at least one of the heavy chain framework region sequence and the light
chain framework region sequence 1s derived from at least one of a murine antibody, a human
antibody, a primate antibody or a mutant thereof.

[0015] According to an embodiment of the present invention, the antibody has a light chain
variable region with an amino acid sequence as shown 1n any one of SEQ ID NO: 15 and SEQ ID
NO: 16, and/or, the antibody has a heavy chain variable region with an amino acid sequence as
shown 1n any one of SEQ ID NO: 17 and SEQ ID NO: 18.

DIVMTQSPSSLSVTAGEKVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQNDY SYPFTFGSGTKLEIK(SEQ
ID NO:15).

DIVMTQSPSSLTVTAGEKVTMSCKSSQSLFNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYFCQNDYSYPLTFGAGTKLELR (SEQ
ID NO:16).

QVOQLQQPGSELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGMIHPNS
GSTNYNEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARRYYGSISPDYWGQGTTL
TVSS(SEQ ID NO:17).

EVQLQQSGPELVRPGASVKMSCKASGYTFTDYNMHWVKQSHGKSLEWIGYINPNN
GGTSYNQKFKGKATLTVNKSSSTAYMELRSLTSEDSAVYYCVTTRYLAVWGTGTTVTVS
S(SEQ ID NO:18).

[0016] According to an embodiment of the present invention, the antibody has a light chain
variable region with the amino acid sequence of SEQ ID NO: 15 and a heavy chain variable region
with the amino acid sequence of SEQ ID NO: 17.

[0017] According to an embodiment of the present invention, the antibody has a light chain

variable region with the amino acid sequence of SEQ ID NO: 16 and a heavy chain variable region

with the amino acid sequence of SEQ ID NO: 18.
4
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[0018] According to an embodiment of the present invention, the antibody comprises at least
one of a heavy chain constant region and a light chain constant region, and at least a part of at least
one of the heavy chain constant region and the light chain constant region 1s derived from at least
one of a murine antibody, a human antibody, a primate antibody or a mutant thereof.

[0019] According to an embodiment of the present invention, both the light chain constant
region and the heavy chain constant region of the antibody are derived from a murine IgG antibody
or a mutant thereof. According to the antibody of the embodiment of the present invention, both
the light chain constant region and the heavy chain constant region of the antibody are derived from
human IgG4, IgG3, or IgG1.

[0020] According to an embodiment of the present invention, the antibody has a light chain
with an amino acid sequence as shown 1n any one of SEQ ID NO: 19 and SEQ ID NO: 20:

DIVMTQSPSSLTVTAGEKVTMSCKSSQSLEFNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYFCQNDYSYPLTFGAGTKLELRRAD
AAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKD
STYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC(SEQ ID NO:19).

DIVMTQSPSSLSVTAGEKVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQNDYSYPFTFGSGTKLEIKRADA
APTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDS
TYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC(SEQ ID NO:20).

[0021] According to an embodiment of the present invention, the antibody has a heavy chain
with an amino acid sequence as shown 1n any one of SEQ ID NO: 21 and SEQ ID NO: 22:

EVQLQQSGPELVRPGASVKMSCKASGYTFTDYNMHWVKQSHGKSLEWIGYINPNN
GGTSYNQKFKGKATLTVNKSSSTAYMELRSLTSEDSAVYYCVTTRYLAVWGTGTTVTVS
SAKTTPPSVYPLAPGCGDTTGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSG
LYTMSSSVTVPSSTWPSQTVTCSVAHPASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPN
LEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHR
EDYNSTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTISKIKGLVRAPQVYILPPPA
EQLSRKDVSLTCLVVGFNPGDISVEWTSNGHTEENYKDTAPVLDSDGSYFIYSKLNMKTS
KWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK(SEQ ID NO:21).

QVOQLQQPGSELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGMIHPNS

GSTNYNEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVY YCARRY YGSISPDYWGQGTTL
S
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TVSSAKTTPPSVYPLAPGCGDTTGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALL
QSGLYTMSSSVTVPSSTWPSQTVTCSVAHPASSTTVDKKLEPSGPISTINPCPPCKECHKCP
APNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSEDDPDVQISWFVNNVEVHTAQTQ
THREDYNSTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTISKIKGLVRAPQVYIL
PPPAEQLSRKDVSLTCLVVGFNPGDISVEWTSNGHTEENYKDTAPVLDSDGSYFIYSKLN
MKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK(SEQ ID NO:22).

[0022] According to an embodiment of the present invention, the antibody having the heavy
chain with the amino acid sequence of SEQ ID NO: 21 and the light chain with the amino acid
sequence of SEQ ID NO: 19 1s the m1B6 antibody. The antibody having the heavy chain with the
amino acid sequence of SEQ ID NO: 22 and the light chain with the amino acid sequence of SEQ
ID NO: 20 1s the m1E7 antibody.

[0023] According to an embodiment of the present invention, the antibody 1s a single chain
antibody, a chimeric antibody, a multimeric antibody, or a CDR-grafted antibody.

[0024] According to an embodiment of the present invention, the antibody 1s a single chain
antibody, and the single chain antibody has the amino acid sequence shown 1n any one of SEQ ID
NO: 23 and SEQ ID NO: 24:

DIVMTQSPSSLTVTAGEKVTMSCKSSQSLFNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYFCQNDYSYPLTFGAGTKLELRGGG
GSGGGGSGGGGSEVQLQQSGPELVRPGASVKMSCKASGYTFTDYNMHW VKQSHGKSL
EWIGYINPNNGGTSYNQKFKGKATLTVNKSSSTAYMELRSLTSEDSAVYYCVTTRYLAVW
GTGTTVTVSS(SEQ ID NO:23).

DIVMTQSPSSLSVTAGEKVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQNDYSYPFTFGSGTKLEIKGGGG
SGGGGSGGGGSQVOQLQQPGSELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLE
WIGMIHPNSGSTNYNEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARRY YGSISPD
YWGQGTTLTVSS(SEQ ID NO:24).

[0025] According to an embodiment of the present invention, the antibody having the amino
acid sequence of SEQ ID NO: 23 1s referred to as 1B6 antibody, and the antibody having the amino
acid sequence of SEQ ID NO: 24 1s referred to as 1E7 antibody. Among them, the antibody with
the amino acid sequence shown in SEQ ID NO: 23 and SEQ ID NO: 24 can be expressed as VL-

Linker-VH from N-terminus to C-terminus. VL represents the light chain variable region, and VH
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represents the heavy chain variable region. The linker represents the link chain connecting VL and
VH.

[0026] According to an embodiment of the present invention, the antibodies may be chimeric
antibodies IB6 and 1E7, and the chimeric antibody IB6 has a heavy chain of SEQ ID NO: 31 and
a light chain of SEQ ID NO: 32.

EVQLQQSGPELVRPGASVKMSCKASGYTFITDYNMHWVKQSHGKSLEWIGYINPNN
GGTSYNQKFKGKATLTVNKSSSTAYMELRSLTSEDSAVYYCVTTRYLAVWGTGTTVTVS
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:31) .

DIVMTQSPSSLTVTAGEKVTMSCKSSQSLFNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYFCQNDYSYPLTFGAGTKLELRRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (SEQ ID NO:32) .

[0027] The chimeric antibody IE7 has a heavy chain of SEQ ID NO: 33 and a light chain of
SEQ ID NO: 34.

QVOQLQQPGSELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGMIHPNS
GSTNYNEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARRYYGSISPDYWGQGTTL
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:33) .

DIVMTQSPSSLSVTAGEKVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYW
ASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQNDYSYPFTFGSGTKLEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDS

TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:34) .
7
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[0028] According to an embodiment of the present invention, the antigen-binding fragment
includes at least one of a Fab fragment, a (Fab), fragment, a scFv-Fc fusion protein, a scFv-Fv
fusion protein, an Fv fragment, and a minimum recognition unit.

[0029] In the second aspect of the present invention, the present invention provides a
chimeric antigen receptor. According to an embodiment of the present invention, the chimeric
antigen receptor comprises an extracellular region, wherein the extracellular region comprises a
heavy chain variable region and a light chain variable region of a single chain antibody, and wherein
the light chain variable region and the heavy chain variable region are determined according to the
antibody or antigen-binding fragment thereof provided in the first aspect of the present invention.
According to an embodiment of the present invention, the chimeric antigen receptor can be used
for the preparation of drugs, which play a biological role based on the antigen recognition ability
of antibodies.

[0030] According to an embodiment of the present invention, the chimeric antigen receptor
further comprises a transmembrane region and an intracellular region, wherein the transmembrane
region comprises a CD8 transmembrane region, and the intracellular region comprises an ICOS
intracellular segment, 4-1BB and CD3( chain.

[0031] According to an embodiment of the present invention, the N-terminus of the ICOS
intracellular segment 1s connected to the C-terminus of the CD8 transmembrane region, the C-
terminus of the ICOS intracellular segment 1s connected to the N-terminus of the 4-1BB
intracellular segment, and the C-terminus of the 4-1BB intracellular segment 1s connected to the
N-terminus of the CD3( chain. The inventor found that the transmembrane region and intracellular
segment of the immunostimulatory factor in the chimeric antigen receptor were connected in the
above sequence, and the obtained chimeric antigen receptor had a high expression titer in the virus,
Immune cells expressing the chimeric antigen receptor had a significant specific killing effect on
tumor cells expressing CLDNI18.2, and the non-specific killing and cytoinflammatory factor
response were weak.

[0032] According to an embodiment of the present invention, the structure of the chimeric
antigen receptor 1s: signal peptide-Anti-Claudin 18.2 sctv-CD8 hinge + CDSTM-ICOS -4-1BB -
CD3(, wherein the amino acid sequence of the Anti-Claudin 18.2 sctv 1s shown 1n any one of SEQ
ID NO: 23 and SEQ ID NO: 24

[0033] According to an embodiment of the present invention, the amino acid sequence of the

8
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signal peptide of the chimeric antigen receptor 1s shown in SEQ ID NO:25.

MGVKVLFALICIAVAEA(SEQ ID NO:25)

[0034] According to an embodiment of the present invention, the amino acid sequence of
CD8 hinge of the chimeric antigen receptor 1s shown in SEQ ID NO:26.

TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD(SEQ ID NO:26)

[0035] According to an embodiment of the present invention, the amino acid sequence of
CDS8TM of the chimeric antigen receptor 1s shown in SEQ ID NO:27.

IYIWAPLAGTCGVLLLSLVITLYC(SEQ ID NO:27)

[0036] According to an embodiment of the present invention, the amino acid sequence of
ICOS of the chimeric antigen receptor 1s shown in SEQ ID NO:28.

CWLTKKKYSSSVHDPNGEYMFMRAVNTAKKSRLTDVTL(SEQ ID NO:28)

[0037] According to an embodiment of the present invention, the amino acid sequence of 4-
1BB of the chimeric antigen receptor 1s shown in SEQ ID NO:29.

KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL(SEQ ID NO:29)

[0038] According to an embodiment of the present invention, the amino acid sequence of
CD?3( of the chimeric antigen receptor 1s shown in SEQ ID NO:30.

RVKFSRSADAPAY QQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNP
QEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
(SEQ ID NO:30)

[0039] In the third aspect of the present invention, the present invention provides an immune
cell. According to an embodiment of the present invention, the immune cell expresses the chimeric
antigen receptor proposed 1n the second aspect of the present invention. The immune cells
according to the embodiments of the present invention have good killing effects in vivo and 1n vitro.

[0040] According to an embodiment of the present invention, the aforementioned nucleic
actd immune cell may further include the following additional technical features:

[0041] According to an embodiment of the present invention, the immune cells include at
least one of T lymphocytes, DC cells, NK cells, and NKT lymphocytes. The immune cells
according to the embodiments of the present invention use the antibody provided 1n the first aspect
of the present invention or the chimeric antigen receptor provided in the second aspect of the
present invention to recognize and kill target proteins, cells, tissues, organs, efc., and then perform

biological functions.
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[0042] In the fourth aspect of the present invention, the present invention provides a nucleic
actd molecule. According to an embodiment of the present invention, the nucleic acid molecule
encodes the antibody or antigen-binding fragment thereof provided in the first aspect of the present
invention or the chimeric antigen receptor provided in the second aspect of the present invention.
The antibody or antigen-binding fragment encoded by the nucleic acid molecule according to the
embodiment of the present invention can specifically target and bind to CLDN 18.2, and has high
antigen-binding activity.

[0043] According to an embodiment of the present invention, the atorementioned nucleic
actd molecule may further include the following additional technical features:

[0044] According to an embodiment of the present invention, the nucleic acid molecule 1s
DNA.

[0045] In the fifth aspect of the present invention, the present invention provides an
expression vector. According to an embodiment of the present invention, the expression vector
carries the nucleic acid molecule provided 1n the fourth aspect of the present invention. After the
expression vector according to the embodiment of the present invention 1s introduced 1nto a suitable
recipient cell, 1t can effectively realize the expression of the aforementioned antibody or antigen-
binding fragment thereof that specifically recognizes CLDN18.2 under the mediation of the
regulatory system, thereby realizing the mass acquisition of the antibody or antigen-binding
fragment 1n vitro.

[0046] According to an embodiment of the present invention, the aforementioned nucleic
acid molecule may further include the following additional technical features:

[0047] According to an embodiment of the present invention, the expression vector 1s a
eukaryotic expression vector or a virus. Preferably, the virus 1s a lentivirus. According to an
embodiment of the present invention, the eukaryotic expression vector may be a CHO cell.

[0048] In the sixth aspect of the present invention, the present invention provides a
recombinant cell. According to an embodiment of the present invention, the recombinant cell
carries the nucleic acid molecule provided in the fourth aspect of the present invention, or the
expression vector provided in the fifth aspect of the present invention. The vector expresses the
antibody or antigen-binding fragment thereof provided in the first aspect of the present invention
or the chimeric antigen receptor provided 1n the second aspect of the present invention encoded by

the nucleic acid molecule. The recombinant cells according to the embodiments of the present
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invention can be used for the 1n vitro expression and mass acquisition of the atorementioned
antibodies or antigen-binding fragments specifically recognizing CLDN18.2.

[0049] According to an embodiment of the present invention, the aforementioned
recombinant cell may further include at least one of the following additional technical features:

[0050] According to an embodiment of the present invention, the recombinant cell 1s a
eukaryotic cell, and optionally, the recombinant cell 1s a mammalian cell. The recombinant cell
according to the embodiment of the present invention 1s obtained by introducing the
aforementioned expression vector into a host cell, and the vector can be introduced into the host
cell by means of electrotransduction, liposome, injection and the like.

[0051] In the seventh aspect of the present invention, the present invention provides a
pharmaceutical composition. According to an embodiment of the present invention, the
pharmaceutical composition comprises the antibody or antigen-binding fragment thereof provided
in the first aspect of the present invention, the chimeric antigen receptor provided 1n the second
aspect of the present invention, the immune cell provided in the third aspect of the present invention,
the nucleic acid molecule provided 1n the fourth aspect of the present invention, the expression
vector provided 1n the fifth aspect of the present invention, or the recombinant cell provided 1n the
sixth aspect of the present invention. The antibody or expressed antibody contained in the
pharmaceutical composition according to the embodiment of the present invention can specifically
target and bind to CLDN 18.2, has strong specificity, and exerts a good targeting effect, thereby
realizing the biological effects of other drugs in the pharmaceutical composition, such as the
activity inhibition of CLDN18.2 molecule, the killing of cells expressing CLDN18.2 molecule, and
the like. In addition, the pharmaceutical composition according to the embodiments of the present
invention can play a diagnostic role, relying on the antibody capable of specifically targeting CLDN
18.2 proposed 1n the first aspect of the present invention, which 1s combined with diagnostic
reagents, and then plays a role 1n the diagnosis of the abnormal expression of CLDNI18.2 parts of
the organism, such as combining with diagnostic nuclides, nanomatenals, efc., to achieve visual
observation of cells, tissues, and organs abnormally expressing CLDN18.2 1n organisms, thereby
assisting medical workers or scientific researchers to make more accurate judgments of the lesions.

[0052] In the eighth aspect of the present invention, the present invention provides the use of
the aforementioned antibody or antigen-binding fragment thereof, the chimeric antigen receptor,

the immune cell, the nucleic acid molecule, the expression vector, the recombinant cell and/or
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pharmaceutical composition in the manufacture of a medicament for the treatment or prevention of
CLDN 18.2 related diseases. According to the application of the embodiment of the present
invention, the pharmaceutical composition can be used to diagnose, treat or prevent diseases with
abnormal expression of CLDN18.2, such as gastric cancer, pancreatic cancer, lung cancer and the
like.

[0053] According to the embodiment of the present invention, the above-mentioned use may
further include at least one of the following additional technical features:

[0054] According to an embodiment of the present invention, the CLDN 18.2 related disease
includes tumors.

[0055] According to an embodiment of the present invention, the tumor includes a solid
tumor expressing Claudin 18.2. Optionally, the solid tumor includes: gastric cancer, pancreatic
cancer, esophageal cancer, and lung cancer.

[0056] In the eighth aspect of the present invention, the present invention provides a method
of diagnosing, treating or preventing CLDN 18.2 related diseases in a subject comprising
administering to the subject a therapeutically effective amount of the aforementioned antibody or
antigen-binding fragment thereof, the chimeric antigen receptor, the immune cell, the nucleic acid
molecule, the expression vector, the recombinant cell and/or pharmaceutical composition.

[0057] According to an embodiment of the present invention, the CLDN 18.2 related disease
includes tumors.

[0038] According to an embodiment of the present invention, the tumor includes a solid
tumor expressing CLDN 18.2. Optionally, the solid tumor includes: gastric cancer, pancreatic
cancer, esophageal cancer, and lung cancer.

[0059] In the eighth aspect of the present invention, the present invention provides the
aforementioned antibody or antigen-binding fragment thereof, the chimeric antigen receptor, the
immune cell, the nucleic acid molecule, the expression vector, the recombinant cell and/or
pharmaceutical composition for use in diagnosing, treating or preventing CLDN 18.2 related
diseases in a subject.

[0060] According to an embodiment of the present invention, the CLDN 18.2 related disease
includes tumors.

[0061] According to an embodiment of the present invention, the tumor includes a solid

tumor expressing Claudin 18.2. Optionally, the solid tumor includes: gastric cancer, pancreatic
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cancer, esophageal cancer, and lung cancer.

[0062] In the ninth aspect of the present invention, the present invention provides a kit for
detecting CLDN 18.2. According to an embodiment of the present invention, the kit includes the
antibody provided 1n the first aspect of the present invention. The atforementioned CLDN18.2
antibody can specifically target and bind to CLDN18.2. The kit according to the embodiment of
the present invention can achieve specific detection of CLDN18.2. For example, when the antibody
1s bound with a fluorophore, a fluorescent detection device can be used to realize the localization
or real-time detection of CLDN18.2; when the antibody 1s bound with biotin and other markers,
the qualitative or quantitative detection of CLDNI18.2 can be achieved by color development
reagents; the antibody can also be combined with anti-antibody to achieve a sandwich or double-
sandwich method, and then achieve signal step-by-step amplification to detect CLDN 18.2.

[0063] In the tenth aspect of the present invention, the present invention provides the use of
the aforementioned antibody, the aforementioned nucleic acid molecule, the atorementioned
expression vector or the aforementioned recombinant cell in the manufacture of a kit for detecting
CLDN 18.2 or diagnosing CLDN 18.2 related diseases. According to the embodiment of the present
invention, the kit can directly detect the expression level of CLDN18.2, such as high expression,
low expression, and no expression, thereby realizing the diagnosis of the disease. It can also be
combined with other diagnostic reagents to obtain the status of organisms, tissues, and cells, such
as combined with diagnostic nuclides, to visualize the number of cells expressing CLDN18.2 1n
the body, the size and location of the tissue, eic.

[0064] In the tenth aspect of the present invention, the present invention provides a method
of detecting CLDN 18.2 or diagnosing CLDN 18.2 related diseases in a subject using a kit
comprising the aforementioned antibody, the aforementioned nucleic acid molecule, the
aforementioned expression vector or the aforementioned recombinant cell.

[0065] In the tenth aspect of the present invention, the present invention provides the
atorementioned antibody, the aforementioned nucleic acid molecule, the aforementioned
expression vector or the atorementioned recombinant cell for use 1n the preparation of a kit for
detecting CLDN 18.2 or diagnosing CLDN 18.2 related diseases.

[0066] In the eleventh aspect of the present invention, the present invention provides the use
of the aforementioned antibody or antigen-binding fragment thereof 1n screening antibody that can

recognize epitopes other than peptide Ain CLDN 18.2. According to the embodiment of the present
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invention, the antibody and the epitope of peptide A of the antigen are tightly combined to form a
complex. At this time, the antibody of the present invention blocks the epitope of peptide A of the
antigen, which can be used for antibody screening. The screened antibody can bind to epitopes
other than peptide A of the antigen. In addition, the antibody that binds to the epitope of peptide A
can also be screened, and the screened antibody that binds to the epitope of peptide A has better
antigen binding ability than the antibody of the present invention.

[0067] In the eleventh aspect of the present invention, the present invention provides a
method of screening antibodies comprising using the aforementioned antibody or antigen-binding
fragment thereof, wherein the antibody recognizes an epitope other than peptide A1n CLDN 18.2.

[0068] In the eleventh aspect of the present invention, the present invention provides the
aforementioned antibody or antigen-binding fragment thereof for use in screening antibodies,
wherein the antibody recognizes an epitope other than peptide Ain CLDN 18.2.

[0069] The additional aspects and advantages of the present invention will be partially given
1n the following description, and some will become obvious from the following description, or be

understood through the practice of the present invention.

DESRIPTION OF THR DRAWINGS

[0070] The above and/or additional aspects and advantages of the present invention will
become obvious and easy to understand from the description of the embodiments in conjunction
with the following drawings, in which:

Figure 1 1s a mouse serum test after immunization according to an embodiment of the present
1nvention;

Figure 2 1s the specificity detection of m1B6/ m1E7 hybridoma supernatant according to an
embodiment of the present invention;

Figure 3 1s the affinity detection of m1B6/m1E7 monoclonal antibody according to an
embodiment of the present invention;

Figure 4 1s the non-specificity detection of m1B6/m1E7 monoclonal antibody according to an
embodiment of the present invention;

Figure 5 1s the afttinity detection of anti-Claudin 18.2 scFv-Fc¢ fusion protein according to an
embodiment of the present invention;

Figure 6 1s the epitope identification of anti-Claudin 18.2 antibody according to an
14
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embodiment of the present invention;

Figure 7 1s the killing detection of different anti-Claudin 18.2 CAR-T according to an
embodiment of the present invention;

Figure 8 1s the positive rate of different anti-Claudin 18.2 CAR-T according to an embodiment
of the present invention;

Figure 9 1s an evaluation of an anti-Claudin 18.2 CAR-T in NCI-H460 mouse model according
to an embodiment of the present invention;

Figure 10 1s an evaluation of an anti-Claudin 18.2 CAR-T 1n Calu-6 mouse model according
to an embodiment of the present invention;

Figure 11 1s the ADCC activity detection of anti-Claudin 18.2 antibody according to an
embodiment of the present invention;

Figure 12 1s the CDC activity detection of anti-Claudin 18.2 antibody according to an
embodiment of the present invention;

Figure 13 1s the pharmacodynamic validation of anti-Claudin18.2 antibody in BXPC3 tumor
model according to an embodiment of the present invention;

Figurel4 is the detection of body weight change of the anti-Claudin 18.2 antibody in BXPC3

tumor model according to an embodiment of the present invention.

EXAMPLES

[0071] The embodiments of the present invention are described in detail below. Examples of
the embodiments are shown in the accompanying drawings, 1n which the same or similar reference
numerals indicate the same or similar elements or elements with the same or similar functions. The
embodiments described below with reference to the accompanying drawings are exemplary and
are intended to explain the present invention and should not be construed as limiting the present
invention.

[0072] In addition, the terms “first” and “second” are only used for descriptive purposes, and
cannot be understood as indicating or implying relative importance or implicitly indicating the
number of indicated technical features. Theretore, the features defined with “first” and “second”
may explicitly or implicitly include at least one of the features. In the description of the present

invention, “plurality” means at least two, such as two, three, efc., unless otherwise specifically

defined.
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[0073] Herein, the ADCC refers to the antibody-dependent cytotoxicity. When the IgG
antibody specifically binds to the antigenic determinants on the surface of the target cell through
the Fab segment, 1ts Fc segment can bind to effector cells such as killer cells with FcyR (NK cells,
monocytes-macrophages, neutrophils) to trigger the killing activity of the ettector cells and directly
kill the target cells.

[0074] Herein, the CDC refers to complement-dependent cytotoxicity, that 1s, the
cytotoxicity involved in complement. The specific antibody binds to the corresponding antigen on
the cell membrane surface to form a complex to activate the classical pathway of complement, and
the formed membrane attack complex exerts a lytic effect on the target cell.

Antibody

[0075] As used herein, the term “antibody” 1s an immunoglobulin molecule capable of
binding to a specific antigen. It consists of two light chains with lighter molecular weight and two
heavy chains with heavier molecular weight. The heavy (H) and light (L) chains are linked by
disulfide bonds to form a tetrapeptide chain molecule. Among them, the amino acid sequence of
the amino terminal (N-terminal) of the peptide chain varies greatly, which 1s called the variable
region (V region). The carboxyl terminal (C-terminal) 1s relatively stable with little change, which
1s called the constant region (C region). The V regions of the L and H chains are referred to as VL
and VH, respectively.

[0076] Some regions in the variable region have a higher degree of change in amino acid
composition and arrangement order. They are called hypervarnable regions (HVR). Hypervariable
regions are where antigens and antibodies bind, so they are also called complementarity-
determining region (CDR). There are three CDRs on both the heavy and light chain variable regions.

[0077] The present invention uses pCDNA3.4 plasmid containing the full-length gene of
hClaudinl8.2 to immunize CLDN 18.2 gene knockout C57 mice, and screened two anti-CLDN
18.2 murine antibodies with different affinities and binding epitopes through hybridoma fusion
technology. The antibody fragment can specifically bind to the CLDNI18.2 antigen, which can
target the treatment of diseases that abnormally express CLDN18.2, such as tumors.

[0078] In some embodiments, the invention provides an antibody or antigen-binding
fragment capable of specifically recognizing CLDN18.2, wherein the antibody or antigen-binding
fragment thereof comprises at least one CDR sequence selected from the following or an amino

acid sequence having at least 95% 1dentity with 1t: the CDR sequences of the light chain variable
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region shown in SEQ ID NO: 1~3, SEQ ID NO: 7~9, the CDR sequences of the heavy chain
variable region shown in SEQ ID NO: 4~6, SEQ ID NO: 10~12. In other embodiments, the
antibodies or antigen-binding fragments provided by the present invention have conservative
amino acid substitutions compared to the above heavy and light chains. “Antigen-binding fragment”
refers to an antibody fragment that retains the ability to specifically bind to an antigen (ROR2).
Examples of antigen-binding fragment include, but are not limited to, Fv fragment, disulfide bond
stabilized Fv fragment (dsFv), Fab fragment, (Fab)», scFv-Fc fusion protein, scFv-Fv fusion protein,
Fv-Fc fusion protein, at least one of a multispecific antibody, a single domain antibody, a VHH
nanobody, a domain antibody, a bivalent domain antibody, or a minimal recognition unit formed
from an antigen-binding fragment. *“Conservative amino acid substitution” refers to the
replacement of an amino acid with a residue that 1s biologically, chemically, or structurally similar
to another amino acid. Biologically similar means that the substitution does not destroy the
biological activity of the CLDN18.2 antibody or the CLDN18.2 antigen. Structural similarity refers
to side chains with stmilar lengths of amino acids, such as alanine, glycine, or serine, or side chains
of stmilar size. Chemical similarity means that amino acids have the same charge or are both
hydrophilic or hydrophobic. For example, the hydrophobic residues 1soleucine, valine, leucine or
methionine are substituted with each other. Alternatively, polar amino acids can be used. For
example, lysine 1s substituted with arginine, aspartic acid 1s substituted with glutamic acid,
asparagine 1s substituted with glutamine, threonine 1s substituted with serine, eic.

[0079] In some embodiments, the present invention provides an antibody or antigen-binding
fragment, wherein the antibody or antigen-binding fragment has a heavy chain variable region with
the amino acid sequence shown in any one of SEQ ID NO: 17 and SEQ ID NO: 18 and a light
chain variable region with the amino acid sequence shown 1in any one of SEQ ID NO: 15 and SEQ
ID NO: 16. The inventors can obtain the CDR regions of the above-mentioned anti-heavy chain
variable region sequence (as shown in SEQ ID NO: 4~6, SEQ ID NO: 10~12) and the CDR regions
of the light chain variable region sequence (as shownin SEQ ID NO:1~3, SEQ ID NO:7~9) through
the antibody sequence alignment database (NCBI, IMGT) or related software.. In other
embodiments, the heavy chain variable region sequence of the antibody or antigen-binding
fragment has conservative amino acid substitutions compared to the amino acid sequences shown
in SEQ ID NO: 17 and SEQ ID NO: 18. In some embodiments, the light chain variable region

sequence of the antibody or antigen-binding fragment has conservative amino acid substitutions
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compared to the amino acid sequence shown 1n any one of SEQ ID NO: 15 and SEQ ID NO: 16.
Of course, these conservative amino acid substitutions will not change the biological function of
the antibody or antigen-binding fragment. In some specific ways, these conservative amino acid
substitutions can occur on amino acids other than the CDR regions in the heavy chain variable
region and the light chain variable region.

[0080] In the present invention, the term "m1B6" and "m1E7" can be understood as murine
antibodies containing heavy and light chains, and the term "1B6" and "1E7" can be understood as
single-chain antibodies formed by VH-Linker-VL. The term "chimeric antibody 1B6" and
"chimeric antibody 1E7" can be understood as a chimeric antibody that retains the variable regions
of murine antibodies m1B6 and m1E7, and replaces the constant regions with human IgG1.

[0081] In some preferred embodiments, the present invention provides an anti-CLDN18.2
antibody having a heavy chain with the amino acid sequence shown 1n any one of SEQ ID NO: 21-
22, SEQ ID NO:31, SEQ ID NO:33 and a light chain with the amino acid sequence shown 1n any
one of SEQ ID NO: 19-20, SEQ ID NO:32, SEQ ID NO:34.

[0082] In some preferred embodiments, the present invention provides an anti-CLDN18.2
single chain antibody having the amino acid sequence shown in SEQ ID NO: 23-24. The single
chain antibody of the embodiment of the present invention has the structure of VL-Linker-VH from
N-terminus to C-terminus. VL represents the light chain variable region, VH represents the heavy
chain vanable region, and Linker represents the linking chain connecting VL and VH.

[0083] In some embodiments, the anti-CLDN18.2 antibody of the present application has
high ADCC activity and CDC activity with low EC50 and IC50 values, and 1t can eftectively act
on target cells.

[0084] In some embodiments, the anti-CLDN18.2 antibody of the present application can
effectively inhibit tumor growth 1n a mouse model, and does not affect other physical indicators of
the mouse, such as body weight. The antibody of the present application has a good anti-tumor
effect and has less side effects.

Immune cell, chimeric antigen receptor

[0085] The term “chimeric antigen receptor (CAR)” 1s a molecule that combines antibody-
based specificity against a desired antigen (e.g., tumor antigen) with T cell receptor-activating
intracellular domain to produce a chimeric protein that exhibits specific anti-tumor cell immune

activity.
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[0086] The antibody or antigen-binding fragment thereof capable of specifically recognizing
CLDN18.2 can be used to prepare immune cells or chimeric antigen receptors.

[0087] To this end, the present invention also provides a chimeric antigen receptor, the
chimeric antigen receptor includes an extracellular region, and the extracellular region includes the
heavy chain variable region and the light chain variable region of a single chain antibody. Wherein,
the light chain variable region and heavy chain variable region are selected from the
aforementioned antibodies or antigen-binding fragments thereof capable of specifically
recognizing CLDN 18.2. In addition to the heavy chain variable region and the light chain variable
region of a single chain antibody, the extracellular region also includes a hinge region, supporting
single chain variable fragments.

[0088] In some embodiments, the variable heavy and light chains 1n the chimeric antigen
receptor are linked together by short peptides. In addition to the extracellular region, the chimeric
antigen receptor further includes a transmembrane region and an intracellular region. These regions
can 1nitiate an intracellular signal cascade for antigen recognition.

[0089] In some embodiments, the intracellular region 1s selected from: CD3(, FceRIy, CD27,
CD28, CDI137, CD134, MyD88, CD40 1ntracellular signal region sequence, or a combination
thereof; or the transmembrane region includes a CD8 or CD28 transmembrane region. In some
embodiments, the chimeric antigen receptor includes an antibody, a transmembrane region and an
intracellular region connected 1n the following order: the antibody of the present invention, CD8
and CD3(; the antibody of the present invention, CD8, CD137 and CD3(; or the antibody of the
present invention, the transmembrane region of CD28 molecule, the intracellular signal region of
CD28 molecule and CD3(; or the antibody of the present invention, the transmembrane region of
CD28 molecule, the intracellular signal region of CD28 molecule, CD137 and CD3(.

[0090] In some embodiments, the transmembrane region includes the immunocostimulatory
factor transmembrane region. In some embodiments, the i1mmunecostimulatory factor
transmembrane region may further be a CD8 transmembrane region or an ICOS transmembrane
region.

[0091] In some embodiments, the intracellular region includes the intracellular segment of
the immunostimulatory factor and the CD3( chain.

[0092] In some embodiments, the intracellular segment of the immunostimulatory factor

further comprises ICOS or 4-IBB or OX-40 fused with an intracellular signaling domain derived
19



WO 2022/111633 PCT/CN2021/133514

from a CD3( sequence.

[0093] In some embodiments, the chimeric antigen receptor further comprises two co-
stimulatory molecules fused with the CD3( inner domain on a single chain single vector (such as
a retroviral vector) or a double chain single vector (such as a retroviral vector). The cleaved double
chain single vector expresses two chains, one of which contains the scFv fused with a costimulatory
molecule and the CD3( inner domain.

[0094] In some embodiments, the chimeric antigen receptor further comprises a cytokine
receptor and a chemotactic receptor.

[0095] Based on the fact that the above-mentioned chimeric antigen receptor can prepare
immune cells, the immune cell can express the above-mentioned chimeric antigen receptor.

[0096] In some embodiments, the immune cell includes at least one of T lymphocyte, DC
cell, NK cell, and NKT lymphocyte. In some embodiments, the immune cell can specifically kill
cancer cells with CLDN 18.2 on the surface, and has good killing effects 1n vivo and 1n vitro.

[0097] T cell expressing CAR 1s called CAR T cell or CAR modified T cell.

[0098] The CAR (including its functional parts and functional variants) of the embodiments
of the present invention can be obtained by methods known 1n the art. CAR can be prepared by any
suttable method for preparing polypeptides or proteins. Suitable methods for de novo synthesis of
polypeptides and proteins are described 1n references, such as Chan et al., Fmoc Solid Phase
Peptide Synthesis, Oxtord Umversity Press, Oxtord, United Kingdom, 2000; Peptide and Protein
Drug Analysis, Reid, R. editor, Marcel Dekker Inc., 2000; Epitope Mapping, Westwood et al.
editors, Oxtord University Press, Oxford, United Kingdom, 2001; and U.S. Patent 5,449,752. In
addition, polypeptides and proteins can be produced recombinantly using the nucleic acids
described herein using standard recombinant methods. See, for example, Sambrook et al.,
Molecular Cloning: A Laboratory Manual, 3rd edition, Cold Spring Harbor Press, Cold Spring
Harbor, NY 2001; and Ausubel et al., Current Protocols in Molecular Biology, Greene Publishing
Associates and John Wiley & Sons, NY, 1994. In addition, some CARs of the present invention
(including functional parts and functional variants) can be 1solated and/or purified from sources
such as plants, bacteria, insects, mammals such as rats, humans, and the like. Separation and
purification methods are well known in the art. Alternatively, the CAR described herein (including
1ts functional parts and functional variants) can be commercially synthesized by companies such

as Synpep (Dublin, CA), Peptide Technologies Corp. (Gaithersburg, MD) and Multiple Peptide
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Systems (San Diego, CA). In this regard, the CAR of the present invention can be synthesized,
recombined, 1solated, and/or punified.

[0099] In some embodiments, the immune cell also carries the coding sequence of an
exogenous cytokine; or 1t also expresses another chimeric antigen receptor, which does not contain
CD3(, but contains the intracellular signal domain of CD28, the intracellular signal domain of
CD137, or a combination of the two; or 1t also expresses a chemokine receptor; preferably, the
chemokine receptor includes: CCR; or it also expresses siRNA that can reduce PD-1 expression or
a protein that blocks PD-L1; or endogenous PD-1 in the cell 1s knocked out by gene editing
technology; or 1t also expresses a safety switch.

[00100] In another aspect of the present invention, the present invention also provides a
multifunctional i1mmunoconjugate comprising the antibody of the present invention and a
functional molecule linked to 1t; the functional molecule 1s selected from: molecule targeting tumor
surface marker, molecule inhibiting tumor, molecule targeting the surface marker of immune cell
or detectable marker. In some embodiments, the molecule that targets the surface marker of immune
cell 1s an antibody that binds to the surface marker of T cells, which forms a bifunctional antibody
involving T cell participation with the antibody of the present invention.

[00101] The term “costimulatory molecule” as used herein refers to a homologous binding
partner on immune cells such as T cells, which specifically binds to a costimulatory ligand, thereby
mediating a costimulatory response, such as but not limited to proliferation. Costimulatory
molecule 1s cell surface molecule other than antigen receptor or their ligand, which promotes
effective immune responses. Costimulatory molecule includes but 1s not limited to MHC I molecule
BTLA and Toll ligand receptor, as well as OX40, CD27, CD28, CDS, ICAM-1, LFA-I
(CD11a/CD18), ICOS (CD278) and 4-1BB(CD137). Examples of costimulatory molecule include,
but are not limited to: CDS, ICAM-1, GITR, BAFFR, HVEM (LIGHTR), SLAMEF7, NKp80
(KLRF1), NKp44, NKp30, NKp46, CD160, CD19, CD4, CD8a, CDS8j3, IL2R[3, IL2ZRYy, IL7Ra,
ITGA4, VLA1, CD49%a, ITGA4, I1A4, CD49D, ITGA6, VLA-6, CD49%, ITGAD, CDI11d, ITGAE,
CDI103, ITGAL, CDl11a, LFA-1, ITGAM, CD11b, ITGAX, CDl1lIc, ITGB1, CD29, ITGB2, CD18,
LFA-1, ITGB7, NKG2D, NKG2C, TNFR2, TRANCE/RANKL, DNAMI1 (CD226), SLAMFA4
(CD244, 2B4), CD84, CD96 (Tactile)), CEACAM1, CRTAM, Ly9 (CD229), CD160 (BY55),
PSGLI, CD100 (SEMA4D), CD69, SLAMF6 (NTB-A, Lyl108), SLAM (SLAMF1, CD150, IPO-

3), BLAME (SLAMFS), SELPLG (CD162), LTBR, LAT, GADS, SLP-76, PAG/Cbp, CD19.
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[00102] The term “scFv” refers to a fusion protein comprising at least one variable region
antibody fragment including a light chain and at least one variable region antibody fragment
including a heavy chain, wherein the light chain and the heavy chain variable regions are
contiguous (e.g., via a synthetic linker such as a short flexible polypeptide linker) and can be
expressed as a single chain polypeptide, and the scFv retains the specificity of the intact antibody
from which 1t 1s derived. Unless specified, as used herein, the scFv may have the VL and VH
variable regions 1in any order (for example, relative to the N-terminus and C-terminus of the
polypeptide), and the scFv may include VL-linker-VH or may include VH-linker-VL.

[00103] The term “epitope” and other grammatical forms as used herein can refer to a part of
an antigen that can be recognized by antibodies, B cells, T cells, or engineered cells. For example,
the epitope can be a tumor epitope or a pathogen epitope recognized by TCR, or 1t can recognize
multiple epitopes in an antigen. Epitopes can also be mutated.

Nucleic acid molecule, expression vector, recombinant cell

[00104] In the process of preparing or obtaining these antibodies or chimeric antigen receptors,
nucleic acid molecules expressing these antibodies or chimeric antigen receptors can be linked to
different vectors and expressed 1n different cells to obtain corresponding antibodies or chimeric
antigen receptors.

[00105] To this end, the present invention also provides an 1solated nucleic acid molecule that
encodes the aforementioned antibody or antigen-binding fragment thereof or chimeric antigen
receptor.

[00106] In some preferred embodiments, the nucleic acid molecule 1s species-optimized for
easier expression in mammalian cells.

[00107] The present invention also provides an expression vector, which comprises the
aforementioned 1solated nucleic acid molecule. When the 1solated polynucleotide 1s connected to
the vector, the polynucleotide can be directly or indirectly connected to the control elements on the
vector, as long as these control elements can control the translation and expression of the
polynucleotide. Of course, these control elements can come directly from the carrier itself, or
exogenous, that 1s, not from the carrier itself. Of course, the polynucleotide can be operably linked
to the control element. Here, “operably linked” refers to the connection of the exogenous gene to
the vector, so that the control elements 1n the vector, such as transcription control sequence and

translation control sequence, efc., can perform its expected function of regulating the transcription
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and translation of the exogenous gene. Of course, the polynucleotides used to encode the heavy
chain and light chain of an antibody can be 1nserted into different vectors independently, and 1t 1s
common to insert into the same vector. Commonly used vectors can be, for example, plasmids,
bacteriophages, and the like.

[00108] The present invention also provides a recombinant cell, which contains the expression
vector. The expression vector can be introduced into mammalian cells to construct recombinant
cells, and then use these recombinant cells to express the antibodies or antigen-binding fragments
provided by the present invention. By culturing the recombinant cells, the corresponding antibodies
can be obtained. These usable mammalian cells may be, for example, CHO cells.

Pharmaceutical composition, kit and pharmaceutical use and use in the preparation of
kit

[00109] The present invention also provides a pharmaceutical composition, which comprises
the above-mentioned antibody or antigen-binding fragment thereof and a pharmaceutically
acceptable carrier, and may also comprise the above-mentioned chimeric antigen receptor, immune
cell, nucleic acid molecule, expression vector, recombinant cell.

[00110] The CLDN18.2 antibody provided herein can be incorporated into a pharmaceutical
composition suitable for administration to a subject. Generally, these pharmaceutical compositions
include the CLDN18.2 antibody provided herein.

[00111]In some embodiments, these pharmaceutical compositions further include a
pharmaceutically acceptable carrier, including any solvents, solid excipients, diluents, binders,
disintegrants, or other liquid excipients, dispersing agents, flavoring or suspending agents,
surfactants, 1sotonic agents, thickeners, emulsifiers, preservatives, solid binders, glidants or
lubricants, efc., which are suitable for specific target dosage forms. Except insofar as any
conventional excipients incompatible with the compounds disclosed herein, such as by producing
any undesirable biological effect or otherwise interacting in a deleterious manner with any other
components of the pharmaceutically acceptable composition, 1ts use 1s contemplated to be within
the scope of this invention.

[00112] For example, the antibodies of the present invention can be incorporated into
pharmaceutical compositions suitable for parenteral administration (e.g., 1ntravenous,
subcutaneous, intraperitoneal, intramuscular). These pharmaceutical compositions can be prepared

1n various forms. For example, liquid, semi-solid and solid dosage forms, including but not limited
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to liquid solutions (for example, injection solutions and infusion solutions), dispersions or
suspensions, tablets, pills, powders, liposomes, and suppositories. Typical pharmaceutical
compositions are in the form of injection solutions or infusion solutions. The antibody can be
administered by intravenous infusion or 1injection, or intramuscular or subcutaneous 1njection.

[00113] Of course, the CLDN18.2 antibody herein can also be made into a part of a kit or
other diagnostic reagents as needed. According to an embodiment of the present invention, the
present invention also provides a kit, which includes the above-mentioned CLDN18.2 antibody.
The kit provided by the present invention can be used, for example, for immunoblotting,
immunoprecipitation, efc., which involve the use of the specific binding properties of CLDN18.2
antigen and antibody to detect. These kits may contain any one or more of the following: antagonist,
CLDNI18.2 antibody or drug reference material; protein purification column; immunoglobulin
affinity purification buffer; cell assay diluent; instructions or literature, efc. The CLDNI18.2
antibody can be used 1n different types of diagnostic tests, for example, 1t can detect the presence
of various diseases or drugs, toxins or other proteins in vitro or 1n vivo. For example, the subject's
serum or blood can be tested for related diseases. Such as cancers or tumors, these cancers or tumors
can be any unregulated cell growth.

[00114] In some embodiments, the CLDN18.2 antibody can be used in combination with any
detection reagent or therapeutic agent, for example, in combination with diagnostic nuclides,
nanomaterials, efc., to detect the target site through the radioactivity of the nuclide, so as to obtain
information about the target site; 1t can also be used 1n combination with therapeutic nuclides to
use the radioactivity of the nuclides to specifically kill target cells, tissues, efc.

[00115] When using the CLDN18.2 antibody provided by the present invention to diagnose
or treat or prevent the above-mentioned diseases, the CLDN18.2 antibody provided by the present
invention can be provided to the subject. To this end, the present invention provides a method for
treating the above-mentioned diseases, which comprises administering the antibody or antigen-
binding fragment thereof provided by the present invention to a subject in need.

[00116] The terms “treatment” and “prevention” as used herein, and words derived therefrom,
do not necessarily imply 100% or complete treatment or prevention. On the contrary, there are
different degrees of treatment or prevention, and those of ordinary skill in the art believe that the
treatment or prevention has potential benefits or therapeutic etfects. In this regard, the method of

the present invention can provide any amount of any level of treatment or prevention of cancer in
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a mammal. Moreover, the treatment or prevention provided by the method of the present invention
may include the treatment or prevention of the disease being treated or prevented, such as the
treatment or prevention of one or more diseases or symptoms of cancer. In addition, for the purposes
of this document, “prevention” can encompass delaying the onset of a disease or 1its symptoms or
patients.

[00117] The present invention will be described below with reference to specific embodiments.
It should be noted that these embodiments are only descriptive and do not limit the present
invention 1n any way. If the specific technology or conditions are not indicated in the examples, the
technology or conditions described 1n the literature in the art or the product descriptions are
performed. If the reagents or instruments used are not specified by the manufacturers, they are all
conventional products that are commercially available.

Example 1 The monoclonal screening and activity identification of anti-Claudin 18.2

1.1 Screening of anti-Claudin18.2 monoclonal antibody:

Screening of mouse immune and hybridoma:

[00118] The C57 mice with Claudinl8.2 gene knockout were immunized with the pCDNA3 .4
plasmid containing the full-length gene of hClaudin18.2. Each mouse was immunized with 60 ug
plasmid by intramuscular 1njection, and a total of 10 mice were immunized. The immunization
interval was 2 weeks. Blood was collected on the 7th day after 3 times of plasmid immunizations,
and the serum was diluted 100 times. 293T cells with high expression of hClaudinl8.2 were used
to detect the immune response of mice. The mice with obvious immune response were selected for
tail vein or intraperitoneal impulse immunization by using 293T cells with high expression of
hClaudinl18.2 (Figure 1), and the 1inoculation amount of each mouse was 1E+07 cells. After 3-4
days, the mouse spleens were taken, ground with a 70um mesh, then fused and plated with SP2/0
cells by PEG, and CHO cells with high expression of hClaudinl8.2 were used for hybridoma
screening.

1.2 Preparation of cell lines with high expression of hClaudinl8.2 and hClaudin18.1-CHO:

[00119] The cell lines with high expression of hClaudin18.2-CHO and hClaudin18.1-CHO
were collected respectively, each with about SE+06 cells, and the cell viability was more than 95%.
The cells were collected by centrifugation at 500 g for 3 min, washed with an equal volume of pre-
cooled PBS containing 1% BSA and centrifuged 3 times, then resuspended 1n pre-cooled PBS

containing 1% BSA at a density of 1E+07 cells/mL. Each type of cell was divided into 4 flow
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detection tubes in the amount of 100 uL per tube.

1.3 m1B6/m1E7 Anti-Claudin 18.2 Monoclonal hybridoma supernatant processing:

[00120] The two aliquoted cells were numbered as hClaudin18.2-CHO-NC, hClaudin18.2-
CHO-mouse secondary antibody, hClaudin18.2-CHO-m1B6, hClaudin18.2-CHO-m1E7; 100 uL
of pre-cooled PBS containing 1% BSA was added to the sample numbered by NC and mouse
secondary antibody and mixed well; 100 puL of the corresponding m1B6/m1E7 monoclonal
hybridoma cell line supernatant was added to the flow tube corresponding to the m1B6/m1E7 label
and mixed well. After all samples were reacted at 4°C for 30 minutes, the cells were collected by
centrifugation at 500g for 3 minutes, washed with an equal volume of pre-cooled PBS containing
1% BSA, and centrifuged for 3 times, and then the cells were collected for later use.

[00121]Mouse secondary antibody dilution preparation: the PE-labeled GAM-IgG-PE-
labeled (ab97024) was diluted with pre-cooled PBS containing 1% BSA at a ratio of 1:500, with a
total of 2 mL. The mixture was mixed thoroughly and stored at 4°C for later use. The diluted mouse
secondary antibody diluent hClaudin18.2-CHO-mouse secondary antibody, hClaudin18.2-CHO-
m1B6, hClaudin18.2-CHO-m1E7 were taken according to the amount of 200uL per tube. The cells
treated with hClaudinl8.1-CHO-mouse secondary antibody, hClaudinl8.1-CHO-m1B6, and
hClaudinl8.1-CHO-m1E7 were resuspended. After hClaudinl8.2-CHO-NC and hClaudinl8.1-
CHO-NC were added with 200uL of pre-cooled PBS containing 1% BSA to resuspend the cells,
all processed samples were statically reacted at 4°C for 30 minutes, then the cells were collected
by centrifugation every 500g for 3 minutes, washed with an equal volume of pre-cooled PBS
containing 1% BSA and centrifuged 3 times, and then collected for later use.

1.4 Flow detection:

[00122] hClaudin18.2-CHO-NC and hClaudin18.1-CHO-NC samples were used to confirm
the flow voltage. hClaudin18.2-CHO-mouse secondary antibody and hClaudinl8.1-CHO-mouse
secondary antibody samples were used to confirm the negative detection value. The established
flow template to detect hClaudin18.2-CHO-m1B6 and hClaudinl18.2-CHO-m1E7. The flow
cytometry results of hClaudinl8.1-CHO-m1B6 and hClaudin18.1-CHO-m1E7 samples showed
that m1B6/m1E7 had a very good specific response, and the results were shown 1n Figure 2.

Example 2 The affinity and specificity detection of anti-Claudin 18.2 m1B6/m1E7
monoclonal antibody

Production and Punification of Anti-Claudin 182 m1B6/m1E7 ascites
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[00123] 10 Female BA LB/c mice were taken and each was injected with 0.5 mL of paraftin
o1l into the abdominal cavity. The mice were ready for later use after 10 days. 10 Mice were divided
into two cages, 5 in each cage. 1E+06 Cells of pre-treated 1B6/1E7 monoclonal cell line was
1injected into the abdominal cavity per mouse. After 10-12 days, the ascites produced by the mice
was collected, and each cell line was collected about 10 mL of ascites for later use.

[00124] The collected ascites was centrifuged at 12000g for 10min to collect the supernatant,
then 50% Saturated ammonium sulfate was added. The mixture was mixed thoroughly and stood
for 30min at 4°C, then centrifuged at 10000g for 10min to collect the precipitate. The precipitate
was resuspended 1n an equal volume of PBS, filtered with a 0.45um filter membrane and ready for
use.

[00125] PBS was used to equilibrate the protein A aftinity chromatography column (5 mL pre-
packed column) at a flow rate of 4 mL/min. After equilibrating 5 column volumes, the pre-
processed m1B6/m1E7 was loaded and purified at a rate of 4 mL/min. After loading the sample,
PBS was used to continue to rinse until the detection baseline was stable, then 0.1M pH3.5 acetic
acid was used for elution. The elution peak was collected, and 1M tris buffer was used to adjust the
pH of the eluate to pH7.4. After purification, the protein A chromatography column was washed
with 0.1M NaOH bufter for 5CV, washed with PBS until the pH was neutral, then washed with
purified water until the baseline of each test was stable. The protein A column was stored with 20%
ethanol. The m1B6 /m1E7 eluted sample was transferred to a 25kD dialysis bag and dialyzed into
PBS for later use.

[00126] CHO overexpressing claudinl8.1 cells and CHO overexpressing claudinl8.2 cells
were prepared, centrifuged at 300g for 5 minutes, then resuspended in PBS, and this step was
repeated twice. Finally, the concentration was adjusted to 3E+06 cells/'mL with PBS. The 2
antibodies were diluted from 2.5ug/mL 1n 2-fold gradient to 0.005ug/mL with 10 gradients. CHO
overexpressing claudinl8.1 cells and CHO overexpressing claudin18.2 cells were laid out 1n two
rows of transparent 96 round-bottomed wells, each with 100uL, and then the antibodies were added
to the cells in order and mixed evenly at 1:1. Each was set blank wells and negative wells. The
mixture was put in a refrigerator at 4°C and incubated for 1 hour. After the incubation, the mixture
was centrifuged at 500g for 3min i1n a large-capacity benchtop high-speed centrifuge, then
resuspended 1n PBS, and this step was repeated three times. The PE-labeled goat anti-mouse

secondary antibody was diluted to a concentration of 1:500, and 100uL was added to each well.
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The blank wells were left alone. The mixture was put in a refrigerator at 4 C and incubated for
30min. After the incubation, the mixture was centrifuged at 500g for 3min in a large-capacity
tabletop high-speed centrifuge, then resuspended in PBS, and this step was repeated three times.
Finally, 180uL of PBS was added to each well and BDverse flow cytometer was used to test. The
ECso of m1B6 was about 0.06ug/mL, and the ECso of m1E7 was about 0. 1ug/mL. It did not cross-
react with Claudin 18.1, and the concentration of 20ug/mL did not cross-react with Claudin 18.1,
so 1t had good specificity. The results were as shown 1n 1n Figure 3 and Figure 4.

Example 3 The activity detection of anti-Claudin 18.2 scfv-FC fusion protein

[00127] Beljing Qingke Biotechnology Co., Ltd. was entrusted to sequence 1B6 and 1E7
hybridoma cell lines. The expression vector of anti-claudin 18.2 scFv-Fc¢ fusion protein was
constructed by molecular cloning. The constructed expression vector was transiently transformed
1into 293F cells to express anti-Claudin 18.2 scFv-FC fusion protein. The medium supernatant was
collected, centrifuged at 12000g for 10 minutes and then ready for later use. Protein A
chromatography column was used to equilibrate the protein A affinity chromatography column
(SmL pre-packed column) with PBS at a flow rate of 4mL/min. After equilibrating 5 column
volumes, the pre-processed m1B6/m1E7 (Fc fusion protein form) was loaded and purified at a rate
of 4 mL/min. After loading the sample, PBS was used to continue to rinse until the detection
baseline was stable, then 0.1M pH3.5 acetic acid was used for elution. The elution peak was
collected, and 1M tris buffer was used to adjust the pH of the eluate to pH7.4. After purification,
the protein A chromatography column was washed with 0.1M NaOH butfter for SCV, washed with
PBS until the pH was neutral, then washed with purified water until the baseline of each test was
stable. The protein A column was stored with 20% ethanol. The 1B6 /1E7 eluted sample was
transferred to a 25kD dialysis bag and dialyzed into PBS for later use.

[00128] CHO overexpressing claudinl8.2 cells were prepared and centrifuged at 300g for 5
minutes, then resuspended 1n PBS, and this step was repeated twice. Finally, the concentration was
adjusted to 3E+06 cells/mL with PBS. The 3 antibodies m1B6/m1E7/IMAB362-FC were diluted
from 40ug/mL 1n 4-fold gradient to 0.04pug/mL with 6 gradients. CHO overexpressing claudinl8.1
cells and CHO overexpressing claudin18.2 cells were laid out in two rows of transparent 96 round-
bottomed wells, each with 100uL, and then the antibodies were added to the cells in order and
mixed evenly at 1:1. Each was set blank wells and negative wells. The mixture was put 1n a

refrigerator at 4°C and incubated for 1 hour. After the incubation, the mixture was centrifuged at
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500¢g for 3min 1n a large-capacity benchtop high-speed centrifuge, then resuspended in PBS, and
this step was repeated three times. The PE-labeled goat anti-human secondary antibody was diluted
to a concentration of 1:500, and 100uLL was added to each well. The blank wells were left alone.
The mixture was put in a refrigerator at 4 C and incubated for 30min. After the incubation, the
mixture was centrifuged at 500g for 3min 1n a large-capacity tabletop high-speed centrifuge, then
resuspended in PBS, and this step was repeated three times. Finally, 180ulL of PBS was added to
each well and BDverse tflow cytometer was used to test. The ECso of m1B6-FC was about 0.5ug/mL,
the ECso of m1E7-FC was about 2.6ug/mL, and the ECso of IMAB362-FC was about 2.0ug/mL.
m1B6 had a higher affinity, and m1E7 had the same affinity as existing clinical antibodies. The
results were as shown 1n Figure 5.

Example 4 Anti-Claudin 18.2 Antibody 1B6/1E7 Epitope Identification

[00129] The difterent peptides of hClaudin 18.2 were synthesized according to the following
amino acid sequence: 18.2EL1-A: DQWSTQDLYNNPVTAVENYQGC, 18.2EL1-B:
YQGLWRSCVRESSGFTECRG, 182ELI-C. CRGYFTLLGLPAmLQAVR, 182ELI-D:
VRESSGFTECRGYFTLLGLP,18.2ELI1-E: DLYNNPVTAVFNYQGLWRSC,18.2EL1-F:
DQWSTQDLYNNPVTC,18.2EL1-G: AVFNYQGLWRSC,18.2EL1-H: CVRESSGFTE,18.2EL1-
[. CRGYFTLLGL. The nine synthetic peptides were dissolved with water: acetonitrile = 3:1
ultrasonically, and the final concentration after dissolution was 1mg/mL. Each peptide was divided
into 100ul/1.5mL EP tubes for later use. m1B6 was diluted to 2ug/mL for a total of ImL,
m1E7mAb was diluted to 4ug/mL for a total of ImL, and IMAB362 was diluted to 20ug/mL for a
total of ImL. The diluted 3 anti-claudin18.2 antibodies were mixed well with the aliquoted peptides
1in a volume ratio of 1:1. The control group was set and the diluted m1B6, m1E7, IMAB362 were
mixed well with PBS 1n a volume ratio of 1:1. The above-mentioned mixing system was put 1in a
refrigerator at 4°C for 30 minutes.

[00130] The CHO overexpressing claudin18.2 cells were collected, then centrifuged at 300g

for Smin and resuspended with an equal volume of PBS. The step of centrifugation and

resuspension was repeated twice. Finally, the concentration was adjusted to 3E+06 cells/mL with
PBS. 100uL of cell suspension (2 blank control wells and 1 negative control well) was added to
each well of transparent 96 round-bottomed wells, and centrifuged at 300g for Smin to remove the
supernatant and save the cell pellet for later use.

[00131] The 1incubated antibody peptide mixing system was added to the corresponding cell
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pellet, mixed well with the cells and labeled. Then the mixture was put 1n a refrigerator at 4°C and
incubated for 30 minutes. After the incubation 1s over, the mixture was centrifuged at 300g for 5
minutes and resuspended 1n PBS. This step was repeated three times. The PE-labeled goat anti-
mouse secondary antibody was diluted to a concentration of 1:500, and 100uLL was added to each
well. The blank wells were left alone. The mixture was put 1n a refrigerator at 4°C and incubated
for 30min. After the incubation, the mixture was centrifuged at 300g for Smin, then resuspended 1n
PBS, and this step was repeated three times. Finally, 180uL of PBS was added to each well and BD
flow cytometer was used to detect the cell fluorescence intensity. m1B6 bound to a composite
epitope composed of peptides A and E, wherein peptide A was i1ts dominant epitope. m1E7 only
bound to the epitope where A peptide was located. IMAB362 bound to a composite epitope
composed of the A, C and E peptides, wherein the peptide E was 1ts dominant epitope. The results
were as shown 1n Figure 6.

Example S The tumor killing activity detection in vitro of anti-Claudin 18.2 CAR-T

[00132] Ant1-Claudin18.2 CAR-T cell was constructed (m1B6/m1E7/IMAB362). The CAR
structure was as described above, including: signal peptide-Anti-Claudin18.2 sctv -CD8 hinge +
CDS8TM-ICOS -4-1BB -CD3(, wherein the amino acid sequence of Anti-Claudin 18.2 scfv was
sequence of 1B6 or 1E7, as shown 1n SEQ ID NO: 23 and SEQ ID NO: 24, respectively. The amino
acid sequences of other structures (such as signal peptide, CD8 hinge, efc.) were shown in EQ ID
NO: 25~30.

[00133] 293T cells were plated according to the amount of 6E+06 cells per 10cm cell culture
dish, and cultured overnight at 37°C and 5% CO; for later use. Whether the plated cells reached
95%-99% confluence was observed the next day:.

[00134] The lentivirus packaging system was prepared according to Table 1 (each was 10cm
packaging system, m1B6/m1E7/IMAB362/GFP lentivirus was prepared respectively).

Table 1
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Component Volume
A tube

Opti-MEM reduced serum medium 1500uLL
Lipofectamine 3000 transfection reagent 41uL

B tube

Opti-MEM reduced serum medium 1500uLL
P3000 Enhancer reagent 35ul
virapower lentivirus packaging mixture 13ul
pLent1 expression vector 43ug

[00135] After preparing A/B, the mixture of tube A was transferred to tube B. The resulting
mixture was mixed gently and thoroughly, and then stood still for 10-20 minutes in the dark. 9 mL
of DMEM medium containing 10% FBS was added and mixed thoroughly for later use.

[00136] The 293T cells (10cm cell culture dish) was prepared 1in advance, and the medium
supernatant was removed. The corresponding A/B mixed product was gently transferred to the
corresponding cell culture dish, and the corresponding label was made. After culturing at 37°C and
5% CO» for 6 hours, the mixture was replaced with fresh T cells containing healthy human T cells
separated by Ficoll lymphocyte separation solution and cultured in a 24-well plate at 1E+06cells
per well. At the same time, CD3/CD28 antibody-coupled magnetic beads (Invitrogen) were added
to sttmulate T cells. After 48 hours, the corresponding lentivirus was added to infect. IL-2 (300
U/mL) was added during virus infection, and CAR-T cells were expanded to the 6th or 7th day to
detect CAR gene expression and used 1n subsequent experiments.

[00137] The eftective target ratio of CAR-T and eftector cells (H460/18.2-H460) was set to
1:3, 1:1, 3:1, 9:1, and the effector cells were collected and centrifuged at 400g for 5 min 1n a
centrifuge tube. The supernatant was discarded. The resulting mixture was washed with an
appropriate amount of PBS once, centrifuged and removed the supernatant, then 0.5 mL of CTS
complete medium was added and the mixture was resuspended. The cell density and positive rate
corresponding to CAR-T was detected. The cells were adjusted to a suitable density with CTS

complete medium for later use. An appropriate amount of diluted effector cells was added to the
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96-well cell detection plate, centrifuged at 400g for Smin to remove the supernatant. 100uLlL of
CAR-T of different densities was added to the corresponding wells, the cells were gently
resuspended and mixed well, and then 100uL of CTS was added to each well. The mixture was
incubated tor 20 hours, then test as follows:

[00138] After incubating for 20 hours, 20uL of lysis bufter was added to the Vcc wells and
TMR wells and mixed well. The mixture was lysed at 37°C for 30 min.

[00139] The mixture was centrifuged at 400 g for 5 min at room temperature, and transferred
100 uL of the supernatant to a 96-well plate. The sample was also taken for cytokine release.

[00140] 100uL. working solution was added to each well.

[00141] The mixture was incubated for 30min 1n the dark at room temperature.

[00142] 50ulL stop solution was added to each well and the absorbance at 490nm was
measured.

[00143] By comparison, 1t was found that the CAR-T constructed by 1B6/1E7 had obvious
killing effect in vitro and had a significant dose-eftect relationship. Compared with the CAR-T
constructed by IMAB362, 1t had stronger killing effect and CAR positive rate. The results were as
shown 1n 1n Figure 7 and Figure 8.

Example 6 The Kkilling activity detection in vivo of Anti-Claudin 18.2 CAR-T (Claudin
18.2 NCI-H460 cells)

(001441 Claudin 18.2 NCI-H460 cells and NCI-H460 cells were cultured in RPMI-1640
medium (containing 10% FBS) and placed 1in a 37°C, 5% carbon dioxide incubator. When the cells
orew to the required number, the cells were taken 1n the logarithmic growth phase. The original
medium was discarded, and the mixture was trypsinized for 3 minutes. Then, the digestion was
terminated with RPMI-1640 medium containing 10% FBS, the cells were collected and centrifuged
at 1000 rpm for 5 min. After cell counting, the cell density was adjusted to SE+07 cells/mL with a
serum-free RPMI-1640 medium and Matrigel mixture (at a ratio of 1:1). Fixed NOD/SCID female
mice were grabbed, and the cell suspension was 1njected into the right back of the mouse
subcutaneously with 100uL/mouse. In the Claudin 18.2 NCI-H460 model, animals were
administered in groups when the tumor grew to about 150mm?; in the NCI-H460 model, animals
were administered in groups when the tumor grew to about 250mm°. Each model was divided into
Vehicle group, Anti-Claudin 18.2-1B6 CAR-T group, a total of 2 groups, each with 6 animals. Anti-

Claudin18.2-1B6 CAR-T cells were collected and the cell density was adjusted to 1E+08 cells/mL
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with PBS solution. The cell suspension was injected into the tumor at SOul/mouse. In the Vehicle
agroup, the tumor was injected with PBS solution at S0uL/mouse. The tumor length and width were
measured once every two days or twice a week, and the tumor volume was calculated (tumor
volume = tumor length * tumor width * tumor width / 2). The tumor growth 1nhibition rate (TGI)
was calculated. If TX>TO, TGI = [1-TX/CX]*100%; 1f TX<TO, TGI = [1-(TX-T0)/T0]*100%. TX
and CX were the tumor volume on the measurement day, TO and CO were the tumor volume on the
day of administration. Statistical analysis was performed with SPSS16.0.

[00145] On the transplanted tumor model established by Claudin 18.2 NCI-H460 cells 1n
NOD/SCID mice, Anti-Claudin 18.2-1B6 CAR-T could significantly inhibit tumor growth after
intratumoral administration. At the end of the experiment, the tumor growth inhibition rate reached
134.78%. The tumor volume between the two groups was statistically analyzed, and there was a
significant statistical difference P<0.01.

[00146] On the transplanted tumor model established by NCI-H460 cells in NOD/SCID mice,
Anti-Claudin 18.2-1B6 CAR-T could not inhibit tumor growth after intratumoral administration.
At the end of the experiment, the tumor growth inhibition rate was 2.17%. The tumor volume
between the two groups was statistically analyzed, and there was no statistical difference. The
results were as shown 1n Figure 9.

Example 7 The killing activity detection in vivo of Anti-Claudin 18.2 CAR-T (Claudin
18.2 Calu-6 cells)

[00147] Claudin 18.2 Calu-6 cells were cultured in RPMI-1640 medium (containing 10% FBS)
and placed 1n a 37°C, 5% carbon dioxide incubator. When the cells grew to the required number,
the cells were taken 1n the logarithmic growth phase. The original medium was discarded, and the
mixture was trypsinized for 3 minutes. Then, the digestion was terminated with RPMI-1640
medium containing 10% FBS, the cells were collected and centrifuged at 1000 rpm for 5 min. After
cell counting, the cell density was adjusted to 2.5E+07 cells/mL with serum-free RPMI-1640
medium and Matrigel mixture (at a ratio of 1:1). Fixed NCG female mice were grabbed, and the
cell suspension was injected 1nto the right back of the mouse subcutaneously with 100ul/mouse.
When the tumor grew to about 150mm?°, the animals were administered in groups. The experiment
was divided into Vehicle group, T cell group, Claudin 18.2 CAR-T (1B6) group, a total of 3 groups,
each with 8 animals. Claudin 18.2 CAR-T (1B6) cells and T cells were collected and the cell density

was adjusted to 1E+08 cells/mL with PBS solution. The cell suspension was injected into the tail
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vein at 200 uL/mouse. In the vehicle group, PBS solution was injected intravenously in the tail
vein at 200 uL/mouse. The tumor length and width were measured twice a week, and the tumor
volume was calculated (tumor volume=tumor length*tumor width*tumor width/2). The tumor
orowth inhibition rate (TGI) was calculated. It TX>TO, TGI = [1-TX/CX]*100%:; 1f TX<TO, TGI
= [1-(TX-TO)/TO0]*100%. TX and CX were the tumor volume on the measurement day, TO and CO
were the tumor volume on the day of administration. Statistical analysis was performed with
SPSS16.0.

[00148] On the transplanted tumor model established by Claudin 18.2 Calu-6 cells in NCG
mice, Claudin 18.2 CAR-T (1B6) could significantly inhibit tumor growth after intratumoral
administration. At the end of the experiment, the tumor growth inhibition rate was 106.56%. The
Claudin 18.2 CAR-T (1B6) group, Vehicle group and T cell group were statistically analyzed, and
there was a significant statistical difference P<0.01. The results were as shown 1n Figure 10.

Example 8 The ADCC activity detection of anti-Claudin 18.2 chimeric antibody

[00149] In this example, a Jurkat-NFAT-Luc-CD16 luciferase reporter gene cell line stably
transfected with CD16 receptor and NFAT (Nuclear Factor of Activated T-cells) reaction element
was used. When the test antibody (chimeric antibody 1B6, 1E7) and the Fab fragment of the control
antibody IMAB362 bound to the antigen on the target cells BXPC-3-Claudinl18.2, Capan-1-
Claudin18.2, and SK-GT-Claudinl8.2, the Fc segment of the antibody bound to the surface (Fc
YRIITA) of effector cells Jurkat-NFAT-Luciferase-CD16 cells, causing activation of NFAT-related
signaling pathways in Jurkat-NFAT-Luciferase-CD16 cells, which 1n turn led to an increase in
luciferase expression levels. The ADCC activity of Anti-Claudin 18.2 antibody was evaluated by
detecting the luciferase expression level of effector cells Jurkat-NFAT-Luciferase-CD16 under the
action of different concentrations (100ug/mL, 20ug/mL, 4pug/mL, 0.8ug/mL, 0.16ug/mL,
0.032ug/mL, 0.0064ug/mL, 0.00128ug/mL, 0.000256ug/mL, 0.0000512ug/mL) of the test
antibody (chimeric antibody 1B6, 1E7) and the control antibody IMAB362. The results were as
shown 1n Figure 11. In the Figure 11, the EC50 of the half-peak concentration reflected the ADCC
activity of the antibody. The smaller the EC350 of the half-peak concentration, the stronger the
ADCC activity of the antibody. The experimental results showed that on the target cell BXPC-3-
Claudin 18.2, as the antibody concentration increased, the mean values of the test antibody
(chimeric antibody 1B6, 1E7) and the control antibody IMAB362 gradually increased until

reaching the plateau value, and half reached the peak concentration. The half-peak concentration
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EC50 1s 0.002114pg/mL, 0.002698ug/mL and 0.003450ug/mL, respectively; on the target cell
Capan-1-Claudin 18.2, with the increase of the antibody concentration, the mean values of the test
antibody (1B6, 1E7) and the control antibody IMAB362 gradually increased until reaching the
plateau value, and the half-peak concentration EC50 1s 0.002676ug/mL, 0.002634ug/mL and
0.003482ug/mL, respectively; on the target cell SK-GT-Claudin 18.2, with the increase of the
antibody concentration, the mean values of the test antibody (chimeric antibody 1B6, 1E7) and the
control antibody IMAB362 gradually increased until reaching the plateau value, and the half-peak
concentration EC50 1s 0.004466ug/mL, 0.007070ug/mL and 0.009061ug/mL, respectively; it
could be seen that the ADCC activities of the tested antibodies 1B6 and 1E7 were better than the
control antibody IMAB362.

Example 9 The CDC activity detection of anti-Claudin 18.2 chimeric antibody

[00150] In this example, the CDC activity of Anti-Claudin 18.2 antibody was evaluated by
detecting the cell viability of target cell KATOIll-3-Claudin 18.2 under the action of different
concentrations (90ug/mL, 30ug/mL, 10ug/mL, 3.33 ng/mL, 1.11 ug/mL, 0.37 ug/mL, 0.123 ug/mL,
0.041 ug/mL) of the test antibody (chimeric antibody 1B6, 1E7) and the control antibody IMAB362
by CCKS8 method. The results were as shown 1n Figure 12. In the Figure 12, the OD450 value
reflected the cell viability. The smaller the OD450 value, the worse the cell viability; the IC50 of
the half inhibitory concentration reflected the CDC activity of the antibody. The smaller the IC50
of the half inhibitory concentration, the stronger the CDC activity of the antibody. The experimental
results showed that with the increase of antibody concentration, the OD450 values of the test
antibody (chimeric antibody 1B6, 1E7) and the control antibody IMAB362 gradually decreased
until they approached zero, and the IC50 of the half inhibitory concentration was 2.656ug/mL,
1.567ug/mL and 4.889ug/mL; 1t could be seen that the CDC activity of the tested antibodies 1B6
and 1E7 were better than the control antibody IMAB362.

Example 10 The anti-tumor efficacy test of anti-Claudin 18.2 antibody subcutaneous
xenograft tumor

[00151] In order to evaluate the anti-tumor efficacy of Anti-Claudin 18.2 antibody 1n mice,
the BXP(C3~18.2 subcutaneous xenograft tumor model was used to evaluate the anti-tumor efficacy
of antibodies IE7 and 1B6. The human pancreatic cancer cells BXPC3~18.2 in the logarithmic
orowth phase were taken and centrifuged. After the cells were counted, the cell density was adjusted

to about 5.0*107/mL with serum-free RPMI-1640 medium and Matrigel mixture (at a ratio of 1:1).
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The volume of 0.1 mL/Mouse was 1njected subcutaneously into the back of nude mice. When the
average tumor volume reached about 100mm”, the drugs were administered in random groups. The
mice were administered intravenously and intraperitoneally alternately. IMAB362, chimeric
antibody 1E7, and 1B6 were administered at 10 mg/kg. Each mouse was administered 10ul./g for
6 weeks, twice a week for the first three weeks, and once a week for the next three weeks. Starting
from day O of administration, the size of the tumor and the weight of the mice were measured twice
a week to calculate the trends of tumor volume and weight change. The tumor growth 1nhibition
rate (TGI) was used as the test evaluation index. (TGI)% = [1-T/C] x 100%, where T and C were
the tumor volume at the end of the experiment. Statistical analysis was performed using SPSS16.0
software. One-way analysis of variance (one-way ANOVA) test was used for comparison between
groups. P<0.05 (*) indicated statistical significance.

[00152] The results of the experiment were shown 1n Figures 13 and 14. Antibodies IMAB362,
chimeric antibody 1E7, and 1B6 all had a certain inhibitory effect on the tumor volume of
BXPC3~18.2 subcutaneous xenograft tumor model. Antibodies IMAB362 and chimeric antibody
1B6 had the same inhibitory effect on tumor growth. TGI was 36~39%. Chimeric antibody 1E7
had a better effect on inhibiting the growth of BXPC3~18.2 tumors. TGI=51%. Compared with the
control group, the difference was statistically significant; antibodies IMAB362 and 1B6, 1E7 had
no effect on the weight gain of tumor-bearing mice.

B 4

[00153] Reference throughout this specification to “an embodiment”, “some embodiments”,

.l B 4 4
3

i B 4 4
3

i B 4 4
3

“one embodiment”, “another example”, “an example”, “a specific example”, or “some examples”
means that a particular feature, structure, material, or characteristic described in connection with
the embodiment or example 1s included 1n at least one embodiment or example of the present
disclosure. Thus, the appearances of the above terms throughout this specification are not
necessarily referring to the same embodiment or example of the present disclosure. Furthermore,
the particular features, structures, materials, or characteristics may be combined 1n any suitable
manner 1n one or more embodiments or examples. In addition, those skilled 1n the art can integrate
and combine different embodiments, examples or the features of them as long as they are not
contradictory to one another.

[00154] Although explanatory embodiments have been shown and described, 1t would be

appreciated by those skilled 1in the art that the above embodiments cannot be construed to limit the

present disclosure, and changes, alternatives, and modifications can be made in the embodiments
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without departing from spirit, principles and scope of the present disclosure.
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What is claimed 1s:

1. An antibody or antigen-binding tragment thereof having the ability of recognizing
CLDN18.2, comprising:

a CDR sequence selected from at least one of the following or an amino acid sequence having
at least 95% 1dentity with 1t:

CDR sequences of light chain vanable region shown in SEQ ID NO: 1, SEQ ID NO: 2, SEQ
ID NO: 3, SEQ ID NO: 7, SEQ ID NO: 8 and SEQ ID NO: 9;

CDR sequences of heavy chain variable region shown in SEQ ID NO: 4, SEQ ID NO: 5, SEQ
ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 11 and SEQ ID NO: 12.

2. The antibody or antigen-binding fragment thereof according to claim 1, wherein the
antibody comprises:

CDRI1, CDR2, and CDR3 sequences of the light chain variable region shown in SEQ ID NO:
1, 2 and 3 respectively or the amino acid sequences having at least 95% 1dentity with SEQ ID NO:
1,2 and 3; or

CDRI1, CDR2, and CDR3 sequences of the light chain vanable region shown in SEQ ID NO:
7, 8 and 9 respectively or the amino acid sequences having at least 95% 1dentity with SEQ ID NO:
7, 8 and 9.

3. The antibody or antigen-binding fragment thereof according to claim 1, wherein the
antibody comprises:

CDR1, CDR2, and CDR3 sequences of the heavy chain variable region shown in SEQ ID NO:
4. 5 and 6 respectively or the amino acid sequences having at least 95% 1dentity with SEQ ID NO:
4 5 and 6; or

CDRI1, CDR2, and CDR3 sequences of the heavy chain vaniable region shown in SEQ ID NO:
10, 11 and 12 respectively or the amino acid sequences having at least 95% i1dentity with SEQ ID
NO: 10, 11 and 12.

4. The antibody or antigen-binding fragment thereof according to claim 1, wherein compared
with peptide E, the antibody or antigen-binding fragment uses peptide A as the dominant epitope
that specifically recognizes CLDN 18.2, the sequence of the peptide E having the amino acid
sequence of SEQ ID NO:14, and the sequence of the peptide A having the amino acid sequence of
SEQ ID NO:13.

5. The antibody or antigen-binding fragment thereof according to claim 1, comprising:

at least one of a heavy chain framework region sequence and a light chain framework region
sequence,
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wherein, at least a part of at least one of the heavy chain framework region sequence and the
light chain framework region sequence 1s derived from at least one of a murine antibody, a human
antibody, a primate antibody or a mutant thereof.

6. The antibody or antigen-binding fragment thereof according to claam 1, wherein the
antibody has a light chain vanable region with the amino acid sequence shown in SEQ ID NO: 15
or SEQ ID NO: 16,

and / or,

the antibody has a heavy chain variable region with the amino acid sequence shown in SEQ
ID NO: 17 or SEQ ID NO: 18;

optionally, the antibody has a light chain variable region with the amino acid sequence shown
in SEQ ID NO: 15 and a heavy chain variable region with the amino acid sequence shown in SEQ
ID NO: 17;

optionally, the antibody has a light chain variable region with the amino acid sequence shown
in SEQ ID NO: 16 and a heavy chain variable region with the amino acid sequence shown in SEQ
ID NO: 18.

7. The antibody or antigen-binding fragment thereot according to claim 1, wherein the
antibody comprises at least one of a heavy chain constant region and a light chain constant region,
and at least a part of at least one of the heavy chain constant region and the light chain constant
region 1s dertved from at least one of a murine antibody, a human antibody, a primate antibody or
a mutant thereof.

8. The antibody or antigen-binding fragment thereof according to claim 1, wherein both the
light chain constant region and the heavy chain constant region of the antibody are derived from a
murine IgG antibody or a mutant thereof.

9. The antibody or antigen-binding fragment thereof according to claim 1, having a light chain

with the amino acid sequence shown inot SEQ ID NO: 19. SEQ ID NO: 20. SEQ ID NO: 32 or
SEQ ID NO: 34

10. The antibody or antigen-binding fragment thereof according to claim 1, having a heavy

chain with the amino acid sequence shown in SEQ ID NO:21. SEQ ID NO:22. SEQ ID NO: 31
or SEQ ID NO: 33

11. The antibody or antigen-binding fragment thereof according to claim 1, wherein the
antibody 1s a single chain antibody, a chimeric antibody, a multimeric antibody, or a CDR-gratfted
antibody.

12. The antibody or antigen-binding fragment thereof according to claim 11, wherein the
antibody 1s a single chain antibody, and the single chain antibody has the amino acid sequence
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shown 1n SEQ ID NO: 23 or SEQ ID NO: 24.

13. The antibody or antigen-binding fragment thereot according to claim 1, wherein the
antigen-binding fragment comprises at least one of a Fab fragment, a (Fab),; fragment, a scFv-Fc
fusion protein, a scFv-Fv fusion protein, an Fv fragment, and a minimum recognition unit.

14. A chimeric antigen receptor, comprising:

the extracellular region, wherein the extracellular region includes the heavy chain vanable
region and the light chain variable region of a single chain antibody, and wherein the light chain
variable region and the heavy chain variable region are determined according to the antibody or
antigen-binding fragment thereof as defined 1in any one of claims 1 to 13.

15. The chimeric antigen receptor of claim 14, further comprising a transmembrane region
and an 1ntracellular region, wherein the transmembrane region includes the CD8 transmembrane
region, and the intracellular region includes the intracellular segment of ICOS, 4-1BB and CD3(
chain.

16. The chimeric antigen receptor according to claim 15, wherein the N-terminus of the
intracellular segment of ICOS 1s connected to the C-terminus of the CD8 transmembrane region,
the C-terminus of the intracellular segment of ICOS 1s connected to the N-terminus of the
intracellular segment of 4-1BB, and the C-terminus of the intracellular segment of 4-1BB 1s
connected to the N-terminus of the CD3( chain.

17. Animmune cell, wherein the immune cell expresses the chimeric antigen receptor of claim

14:
optionally, the immune cell comprises at least one of T lymphocytes, DC cells, NK cells, and
NKT lymphocytes.

18. A nucleic acid molecule, wherein the nucleic acid molecule encodes the antibody or
antigen-binding fragment thereot according to any one of claims 1 to 13, or the chimeric antigen
receptor according to claim 14.

19. The nucleic acid molecule of claim 18, wherein the nucleic acid molecule 1s DNA.

20. An expression vector, carrying the nucleic acid molecule of claim 18 or 19.

21. The expression vector of claim 20, wherein the expression vector 1s eukaryotic expression
vector or virus, preferably, the virus 1s lentivirus.

22. A recombinant cell, carrying the nucleic acid molecule of claim 18 or 19, or

the expression vector of claim 20 or 21,

and expressing the antibody or antigen-binding fragment thereot according to any one of
claims 1 to 13 or the chimeric antigen receptor according to claim 14 encoded by the nucleic acid

molecule.

23. The recombinant cell of claim 22, wherein the recombinant cell 1s a eukaryotic cell, and
40
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optionally, the recombinant cell 1s a mammalian cell.

24. A pharmaceutical composition, comprising:

the antibody or antigen-binding fragment thereof according to any one of claims 1 to 13;

the chimeric antigen receptor of any one of claims 14 to 16;

the immune cell of claim 17;

the nucleic acid molecule of claim 18 or 19;

the expression vector of claim 20 or 21; or

the recombinant cell of claim 22 or 23.

25. Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 13, the
chimeric antigen receptor of any one of claims 14 to 16, the immune cell of claim 17, the nucleic
actd molecule of claim 18 or 19, the expression vector of claim 20 or 21, the recombinant cell of
claim 22 or 23 or the pharmaceutical composition of claim 24 1n the manufacture of a medicament
for the diagnosis, treatment or prevention of CLDN 18.2 related diseases.

26. The use of claim 25, wherein the CLDN18.2 related disease includes tumors.

2'7. The use of claim 26, wherein the tumor comprises a solid tumor expressing CLDN 18.2,
and optionally, the solid tumor comprises: gastric cancer, pancreatic cancer, esophageal cancer and
lung cancer.

28. A method of diagnosing, treating or preventing CLDN 18.2 related diseases 1n a subject
comprising administering to the subject a therapeutically effective amount of the antibody or
antigen-binding fragment thereof of any one of claims 1 to 13, the chimeric antigen receptor of any
one of claims 14 to 16, the immune cell of claim 17, the nucleic acid molecule of claim 18 or 19,
the expression vector of claim 20 or 21, the recombinant cell of claim 22 or 23 or the
pharmaceutical composition of claim 24.

29. The method of claim 28, wherein the CLDN18.2 related disease includes tumors.

30. The method of claim 29, wherein the tumor comprises a solid tumor expressing CLDN
18.2, and optionally, the solid tumor comprises: gastric cancer, pancreatic cancer, esophageal
cancer and lung cancer

31. The antibody or antigen-binding fragment thereof of any one of claims 1 to 13, the
chimeric antigen receptor of any one of claims 14 to 16, the immune cell of claim 17, the nucleic
acid molecule of claim 18 or 19, the expression vector of claim 20 or 21, the recombinant cell of
claim 22 or 23 or the pharmaceutical composition of claim 24 for use in diagnosing, treating or
preventing CLDN 18 .2 related diseases in a subject.

32. The antibody or antigen-binding fragment thereof, the chimeric antigen receptor, the
immune cell, the nucleic acid molecule, the expression vector, the recombinant cell or the

pharmaceutical composition of claim 31, wherein the CLDN18.2 related disease includes tumors.
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33. The antibody or antigen-binding fragment thereof, the chimeric antigen receptor, the
immune cell, the nucleic acid molecule, the expression vector, the recombinant cell or the
pharmaceutical composition of claim 32, wherein the tumor comprises a solid tumor expressing
CLDN 18.2, and optionally, the solid tumor comprises: gastric cancer, pancreatic cancer,
esophageal cancer and lung cancer.

34. A kit for detecting CLDN 18.2, comprising the antibody of any one of claims 1 to 13.

35. Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 13, the
chimeric antigen receptor of any one ot claims 14 to 16, the immune cell of claim 17, the nucleic
acid molecule of claim 18 or 19, the expression vector of claim 20 or 21 and the recombinant cell
of claim 22 or 23 1n the preparation of a kit for detecting CLDN 18.2 or diagnosing CLDN 18.2
related diseases.

36. A method of detecting CLDN 18.2 or diagnosing CLDN 18.2 related diseases in a subject
using a kit comprising the antibody or antigen-binding fragment thereot of any one of claims 1 to
13, the chimeric antigen receptor of any one of claims 14 to 16, the immune cell of claim 17, the
nucleic acid molecule of claam 18 or 19, the expression vector of claim 20 or 21 and the
recombinant cell of claim 22 or 23.

37. The antibody or antigen-binding fragment thereof of any one of claims 1 to 13, the
chimeric antigen receptor of any one of claims 14 to 16, the immune cell of claim 17, the nucleic
acid molecule of claim 18 or 19, the expression vector of claim 20 or 21 and the recombinant cell
of claim 22 or 23 for use 1n the preparation of a kit for detecting CLDN 18.2 or diagnosing CLDN
18.2 related diseases.

38. Use of the antibody or antigen-binding fragment thereot of any one of claims 1 to 13 1n
screening antibodies, wherein the antibody recognizes an epitope other than peptide A in CLDN
18.2.

39. A method of screening antibodies comprising using the antibody or antigen-binding
fragment thereot of any one of claims 1 to 13, wherein the antibody recognizes an epitope other
than peptide A 1in CLDN 18 2.

40. The antibody or antigen-binding fragment thereot of any one of claims 1 to 13 for use in

screening antibodies, wherein the antibody recognizes an epitope other than peptide A in CLDN

18.2
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Figure 6

Killing detection of different anti-{landin 18.2 CAR-T  mm 488
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Figure 11

KATO-H-Claudin1g 2 CDU Assay
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SEQUENCE LISTING
<110> SUNSHINE LAKE PHARMA CO., LTD.
<120> CLDN18.2 ANTIBODY AND USE THEREOF
<130> SI4210229
<160> 34
<170> PatentIn version 3.5
<210> 1
<211> 14
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR sequence of light chain variable region

<400> 1

Ser Gln Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu
1 5 10

<210> 2

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR sequence of light chain variable region

<400> 2

Tyr Trp Ala Ser Thr
1 5

<210> 3

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> (DR sequence of light chain variable region

<400> 3

Cys Gln Asn Asp Tyr Ser Tyr Pro Phe Thr Phe
1 5 10

<210> 4

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> (DR sequence of heavy chain variable region

<400> 4



Ser Gly Tyr Thr Phe Thr Ser Tyr Trp Met
1 5 10

<210> 5

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR sequence of heavy chain variable region

<400> 5

Met Ile His Pro Asn Ser Gly Ser Thr Asn
1 5 10

<210> 6

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> (DR sequence of heavy chain variable region

<400> 6

Cys Ala Arg Arg Tyr Tyr Gly Ser Ile Ser Pro Asp Tyr Trp
1 5 10

<210> 7

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR sequence of light chain variable region

<400> 7

Ser Gln Ser Leu Phe Asn Ser Gly Asn Gln Lys Asn Tyr Leu
1 5 10

<210> 8

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> (DR sequence of light chain variable region

<400> 8

Tyr Trp Ala Ser Thr
1 5

<210> 9

<211> 11

<212> PRT

<213> Artificial Sequence



<220>
<223> CDR sequence of light chain variable region

<400> 9

Cys Gln Asn Asp Tyr Ser Tyr Pro Leu Thr Phe
1 5 10

<210> 10

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR sequence of heavy chain variable region

<400> 10

Ser Gly Tyr Thr Phe Thr Asp Tyr Asn Met
1 5 10

<210> 11

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> (DR sequence of heavy chain variable region

<400> 11

Tyr Ile Asn Pro Asn Asn Gly Gly Thr Ser
1 5 10

<210> 12

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR sequence of heavy chain variable region

<400> 12

Cys Val Thr Thr Arg Tyr Leu Ala Val Trp
1 5 10

<210> 13

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide A

<400> 13

Asp Gln Trp Ser Thr Gln Asp Leu Tyr Asn Asn Pro Val Thr Ala Val
1 5 10 15



Phe Asn Tyr Gln Gly Cys

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

<220>
<223>

<400>

20

14
20
PRT

Artificial Sequence

Peptide E

14

Asp Leu Tyr Asn Asn Pro Val Thr Ala Val Phe Asn Tyr Gln Gly Leu

1

Trp Arg Ser Cys

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

<220>
<223>

<400>

20

15
113
PRT

5

Artificial Sequence

Light chain variable

15

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Lys

Lys

Asn

Pro

50

Asp

Ser

Tyr

<210>

Val Thr
20

Gln Lys

35

Lys Leu

Arg Phe

Ser Val

Ser Tyr

100

16

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Gln

Ser

Tyr

Ile

Gly

70

Ala

Phe

Ser

Cys

Leu

Tyr

Ser

Glu

Thr

region

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly
105

10

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Ser

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ser

Ser

Gln

Arg

Asp

Tyr

Thr

Val

Leu

Lys

45

Glu

Phe

Tyr

Lys

Thr

Leu

30

Pro

Ser

Thr

Cys

Leu
110

15

Ala

15

Asn

Gly

Gly

Leu

Gln
95

Glu

Gly

Ser

Gln

Val

Thr

80

Asn

Ile



<211>
<212>
<213>

<220>
<223>

<400>

113
PRT

Artificial Sequence

Light chain variable

16

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Arg

Lys

Asn

Pro

50

Asp

Ser

Tyr

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

<220>
<223>

<400>

Val

Gln

35

Lys

Arg

Ser

Ser

17
119
PRT

Thr

20

Lys

Leu

Phe

Val

Tyr
100

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Gln

Ser

Tyr

Ile

Gly

70

Ala

Leu

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Artificial Sequence

Heavy chain variable

17

Gln Val Gln Leu Gln Gln Pro

1

5

Ser Val Lys Leu Ser Cys Lys

20

Trp Met His Trp Val Lys Gln

35

Gly Met Ile His Pro Asn Ser

50

55

region

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly
105

region

Gly

Ala

Arg

40

Gly

Ser

Ser

25

Pro

Ser

Ser

10

Ser

Tyr

Ser

Gly

Ala

920

Ala

Glu

10

Gly

Gly

Thr

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Leu

Tyr

Gln

Asn

Thr

Ser

Gln

Arg

60

Asp

Tyr

Thr

Val

Thr

Gly

Tyr
60

Val

Leu

Lys

45

Glu

Phe

Phe

Lys

Lys

Phe

Leu

45

Asn

Thr

Phe

30

Pro

Ser

Thr

Cys

Leu
110

Pro

Thr

30

Glu

Glu

Ala

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Gly

15

Ser

Trp

Lys

Gly

Ser

Gln

Val

Thr

80

Asn

Leu

Ala

Tyr

Ile

Phe



Lys Ser Lys

65

Met Gln Leu

Ala Arg Arg

Thr Thr Leu

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

<220>
<223>

<400>

115

18
115
PRT

Ala

Ser

Tyr

100

Thr

Thr Leu Thr

70

Ser Leu Thr

85

Tyr Gly Ser

Val Ser Ser

Artificial Sequence

Heavy chain variable

18

Glu Val Gln

1

Ser

Asn

Gly

Lys

Met

Val

Val

Val

Met

Tyr

50

Gly

Glu

Thr

Ser

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

Lys

His
35

Ile

Lys

Leu

Thr

Ser

115

19
220
PRT

Leu

Met

20

Trp

Asn

Ala

Arg

Arg
100

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Gln

Cys

Lys

Asn

Leu

70

Leu

Leu

Ser

Lys

Gln

Asn

55

Thr

Thr

Ala

Artificial Sequence

Val

Ser

Ile

Asp

Glu

Ser
105

region

Gly

Ala

Ser

40

Gly

Val

Ser

Val

Pro

Ser

25

His

Gly

Asn

Glu

Trp
105

Lys

Asp

90

Pro

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Gly

Ser Ser Ser Thr

75

Ser Ala Val Tyr

Asp Tyr Trp Gly

Leu Val

Tyr Thr

Lys Ser

Ser Tyr

60

Ser Ser
75

Ser Ala

Thr Gly

Arg

Phe

Leu

45

Asn

Ser

Val

Thr

110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr
110

Ala

Tyr

95

Gln

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Val

Tyr
80

Cys

Gly

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr



<220>
<223>

<400>

Light chain

19

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Arg

Glu

Phe

145

Arg

Ser

Glu

Ser

Lys

Asn

Pro

50

Asp

Ser

Tyr

Arg

Gln

130

Tyr

Gln

Thr

Arg

Pro
210

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

Val Thr
20

Gln Lys
35

Lys Leu

Arg Phe

Ser Val

Ser Tyr
100

Ala Asp
115

Leu Thr

Pro Lys

Asn Gly

Tyr Ser
180

His Asn
195

Ile val

20
220
PRT

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Ala

Ser

Asp

Val

165

Met

Ser

Lys

Gln

Ser

Tyr

Ile

Gly

70

Ala

Leu

Ala

Gly

Ile

150

Leu

Ser

Tyr

Ser

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Gly

135

Asn

Asn

Ser

Thr

Phe
215

Artificial Sequence

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Thr

120

Ala

Val

Ser

Thr

Cys

200

Asn

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly

105

Val

Ser

Lys

Trp

Leu

185

Glu

Arg

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Ala

Ser

Val

Trp

Thr

170

Thr

Ala

Asn

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ile

Val

Lys

155

Asp

Leu

Thr

Glu

Thr

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

Ile

Gln

Thr

His

Cys
220

Val

Leu

Lys

45

Glu

Phe

Phe

Lys

Pro

125

Phe

Asp

Asp

Lys

Lys
205

Thr

Phe

30

Pro

Ser

Thr

Cys

Leu

110

Pro

Leu

Gly

Ser

Asp

190

Thr

Ala

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ser

Lys

175

Glu

Ser

Gly

Ser

Gln

Val

Thr

80

Asn

Leu

Ser

Asn

Glu

160

Asp

Tyr

Thr



<220>
<223>

<400>

20

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Lys

Glu

Phe

145

Arg

Ser

Glu

Ser

Lys

Asn

Pro

50

Asp

Ser

Tyr

Arg

Gln

130

Tyr

Gln

Thr

Arg

Pro
210

<210>
<211>
<212>

Val

Gln

35

Lys

Arg

Ser

Ser

Ala

115

Leu

Pro

Asn

Tyr

His

195

Ile

21
451
PRT

Thr

20

Lys

Leu

Phe

Val

Tyr

100

Asp

Thr

Lys

Gly

Ser

180

Asn

Val

Light chain

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Ala

Ser

Asp

Val

165

Met

Ser

Lys

Gln

Ser

Tyr

Ile

Gly

70

Ala

Phe

Ala

Gly

Ile

150

Leu

Ser

Tyr

Ser

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Gly

135

Asn

Asn

Ser

Thr

Phe
215

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Thr

120

Ala

Val

Ser

Thr

Cys

200

Asn

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly

105

Val

Ser

Lys

Trp

Leu

185

Glu

Arg

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Ser

Ser

Val

Trp

Thr

170

Thr

Ala

Asn

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ile

Val

Lys

155

Asp

Leu

Thr

Glu

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

Ile

Gln

Thr

His

Cys
220

Val

Leu

Lys

Glu

Phe

Tyr

Lys

Pro

125

Phe

Asp

Asp

Lys

Lys
205

Thr

Leu

30

Pro

Ser

Thr

Cys

Leu

110

Pro

Leu

Gly

Ser

Asp

190

Thr

Ala

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ser

Lys

175

Glu

Ser

Gly

Ser

Gln

Val

Thr

80

Asn

Ile

Ser

Asn

Glu

160

Asp

Tyr

Thr



<213>

<220>
<223>

<400>

Artificial Sequence

Heavy chain

21

Glu Vval Gln

1

Ser

Asn

Gly

Lys

65

Met

Val

Val

Gly

Lys

145

Leu

Tyr

Gln

Asp

Pro
225

Val

Met

Tyr

50

Gly

Glu

Thr

Ser

Cys

130

Gly

Ser

Thr

Thr

Lys

210

Pro

Lys

His

35

Ile

Lys

Leu

Thr

Ser

115

Gly

Tyr

Ser

Met

Val

195

Lys

Cys

Leu

Met

20

Trp

Asn

Ala

Arg

Arg

100

Ala

Asp

Phe

Ser

Ser

180

Thr

Leu

Lys

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Lys

Thr

Pro

Val

165

Ser

Cys

Glu

Glu

Gln

Cys

Lys

Asn

Leu

70

Leu

Leu

Thr

Thr

Glu

150

His

Ser

Ser

Pro

Cys
230

Ser

Lys

Gln

Asn

55

Thr

Thr

Ala

Thr

Gly

135

Ser

Thr

Val

Val

Ser

215

His

Gly

Ala

Ser

40

Gly

Val

Ser

Val

Pro

120

Ser

Val

Phe

Thr

Ala

200

Gly

Lys

Pro

Ser

25

His

Gly

Asn

Glu

Trp

105

Pro

Ser

Thr

Pro

Val

185

His

Pro

Cys

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Gly

Ser

Val

Val

Ala

170

Pro

Pro

Ile

Pro

Leu

Tyr

Lys

Ser

Ser

75

Ser

Thr

Val

Thr

Thr

155

Leu

Ser

Ala

Ser

Ala
235

Val

Thr

Ser

Tyr

60

Ser

Ala

Gly

Tyr

Leu

140

Trp

Leu

Ser

Ser

Thr

220

Pro

Arg

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Thr

Ser

205

Ile

Asn

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Leu

Cys

Ser

Ser

Trp

190

Thr

Asn

Leu

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Gly

175

Pro

Thr

Pro

Glu

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Val

Ser

160

Leu

Ser

Val

Cys

Gly
240



Gly

Ile

Asp

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Lys

His

Pro

Pro

Ser

Asp

Thr

290

Val

Glu

Arg

Ile

Thr

370

Thr

Leu

Thr

Glu

Gly
450

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

<220>
<223>

Ser Val

Leu Thr
260

Pro Asp
275

Ala Gln

Val Ser

Phe Lys

Thr Ile
340

Leu Pro
355

Cys Leu

Ser Asn

Asp Ser

Ser Lys
420

Gly Leu
435

Lys

22
455
PRT

Phe

245

Pro

Val

Thr

Thr

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

Lys

Ile

Lys

Gln

Gln

Leu

310

Lys

Lys

Pro

Val

His

390

Gly

Glu

Asn

Phe

Val

Ile

Thr

295

Pro

Val

Ile

Ala

Gly

375

Thr

Ser

Lys

Tyr

Artificial Sequence

Heavy chain

Pro

Thr

Ser

280

His

Ile

Asn

Lys

Glu

360

Phe

Glu

Tyr

Thr

Tyr
440

Pro

Cys

265

Trp

Arg

Gln

Asn

Gly

345

Gln

Asn

Glu

Phe

Asp

425

Leu

Asn

250

Val

Phe

Glu

His

Lys

330

Leu

Leu

Pro

Asn

Ile

410

Ser

Lys

Ile

Val

Val

Asp

Gln

315

Asp

Val

Ser

Gly

Tyr

395

Tyr

Phe

Lys

Lys

Val

Asn

Tyr

300

Asp

Leu

Arg

Arg

Asp

380

Lys

Ser

Ser

Thr

Asp

Asp

Asn

285

Asn

Trp

Pro

Ala

Lys

365

Ile

Asp

Lys

Cys

Ile
445

Val

Val

270

Val

Ser

Met

Ser

Pro

350

Asp

Ser

Thr

Leu

Asn

430

Ser

Leu

255

Ser

Glu

Thr

Ser

Pro

335

Gln

Val

Val

Ala

Asn

415

Val

Arg

Met

Glu

Val

Ile

Gly

320

Ile

Val

Ser

Glu

Pro

400

Met

Arg

Ser



<400>

22

Gln Val Gln

1

Ser

Trp

Gly

Lys

Met

Ala

Thr

Pro

Gly

145

Asn

Gln

Thr

Ser

Ile

225

Asn

Val

Met

Met

50

Ser

Gln

Arg

Thr

Leu

130

Cys

Ser

Ser

Trp

Thr

210

Asn

Leu

Lys

His

35

Ile

Lys

Leu

Arg

Leu

115

Ala

Leu

Gly

Gly

Pro

195

Thr

Pro

Glu

Leu

Leu

20

Trp

His

Ala

Ser

Tyr

100

Thr

Pro

Val

Ser

Leu

180

Ser

Val

Cys

Gly

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Gly

Lys

Leu

165

Tyr

Gln

Asp

Pro

Gly
245

Gln

Cys

Lys

Asn

Leu

70

Leu

Gly

Ser

Cys

Gly

150

Ser

Thr

Thr

Lys

Pro

230

Pro

Pro

Lys

Gln

Ser

55

Thr

Thr

Ser

Ser

Gly

135

Tyr

Ser

Met

Val

Lys

215

Cys

Ser

Gly

Ala

Arg

40

Gly

Val

Ser

Ile

Ala

120

Asp

Phe

Ser

Ser

Thr

200

Leu

Lys

Val

Ser

Ser

25

Pro

Ser

Asp

Glu

Ser

105

Lys

Thr

Pro

Val

Ser

185

Cys

Glu

Glu

Phe

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Pro

Thr

Thr

Glu

His

170

Ser

Ser

Pro

Cys

Ile
250

Leu

Tyr

Gln

Asn

Ser

75

Ser

Asp

Thr

Gly

Ser

155

Thr

Val

Val

Ser

His

235

Phe

Val

Thr

Gly

Tyr

60

Ser

Ala

Tyr

Pro

Ser

140

Val

Phe

Thr

Ala

Gly

220

Lys

Pro

Lys

Phe

Leu

45

Asn

Ser

Val

Trp

Pro

125

Ser

Thr

Pro

Val

His

205

Pro

Cys

Pro

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Val

Val

Ala

Pro

190

Pro

Ile

Pro

Asn

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gln

Val

Thr

Thr

Leu

175

Ser

Ala

Ser

Ala

Ile
255

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Tyr

Leu

Trp

160

Leu

Ser

Ser

Thr

Pro

240

Lys



Asp

Asp

Asn

Asn

305

Trp

Pro

Ala

Lys

Ile

385

Asp

Lys

Cys

Ile

Val

Val

Val

290

Ser

Met

Ser

Pro

Asp

370

Ser

Thr

Leu

Asn

Ser
450

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

<220>
<223>

<400>

Leu

Ser

275

Glu

Thr

Ser

Pro

Gln

355

Val

Val

Ala

Asn

Val

435

Arg

23
243
PRT

Met

260

Glu

Val

Ile

Gly

Ile

340

Val

Ser

Glu

Pro

Met

420

Arg

Ser

Ile

Asp

His

Arg

Lys

325

Glu

Tyr

Leu

Trp

Val

405

Lys

His

Pro

Ser

Asp

Thr

Val

310

Glu

Arg

Ile

Thr

Thr

390

Leu

Thr

Glu

Gly

Leu

Pro

Ala

295

Val

Phe

Thr

Leu

Cys

375

Ser

Asp

Ser

Gly

Lys
455

Artificial Sequence

Sequence of single chain antibody

23

Thr

Asp

280

Gln

Ser

Lys

Ile

Pro

360

Leu

Asn

Ser

Lys

Leu
440

Pro

265

Val

Thr

Thr

Cys

Ser

345

Pro

Val

Gly

Asp

Trp

425

Lys

Lys

Gln

Gln

Leu

Lys

330

Lys

Pro

Val

His

Gly

410

Glu

Asn

Val

Ile

Thr

Pro

315

Val

Ile

Ala

Gly

Thr

395

Ser

Lys

Tyr

Thr

Ser

His

300

Ile

Asn

Lys

Glu

Phe

380

Glu

Tyr

Thr

Tyr

Cys

Trp

285

Arg

Gln

Asn

Gly

Gln

365

Asn

Glu

Phe

Asp

Leu
445

Val

270

Phe

Glu

His

Lys

Leu

350

Leu

Pro

Asn

Ile

Ser

430

Lys

Val

Val

Asp

Gln

Asp

335

Val

Ser

Gly

Tyr

Tyr

415

Phe

Lys

Val

Asn

Tyr

Asp

320

Leu

Arg

Arg

Asp

Lys

400

Ser

Ser

Thr

Asp Ile Val Met Thr Gln Ser Pro Ser Ser Leu Thr Val Thr Ala Gly



Glu

Gly

Pro

Pro

65

Ile

Asp

Arg

Glu

Ser

145

Asn

Gly

Lys

Met

Val

225

Val

Lys

Asn

Pro

50

Asp

Ser

Tyr

Gly

Val

130

Val

Met

Tyr

Gly

Glu

210

Thr

Ser

<210>
<211>

Val

Gln

35

Lys

Arg

Ser

Ser

Gly

115

Gln

Lys

His

Ile

Lys

195

Leu

Thr

Ser

24
247

Thr

20

Lys

Leu

Phe

Val

Tyr

100

Gly

Leu

Met

Trp

Asn

180

Ala

Arg

Arg

Met

Asn

Leu

Thr

Gln

85

Pro

Gly

Gln

Ser

Val

165

Pro

Thr

Ser

Tyr

Ser

Tyr

Ile

Gly

70

Ala

Leu

Ser

Gln

Cys

150

Lys

Asn

Leu

Leu

Leu
230

Cys

Leu

Tyr

55

Ser

Glu

Thr

Gly

Ser

135

Lys

Gln

Asn

Thr

Thr

215

Ala

Lys

Thr

40

Trp

Gly

Asp

Phe

Gly

120

Gly

Ala

Ser

Gly

Val

200

Ser

Val

Ser

25

Trp

Ala

Ser

Leu

Gly

105

Gly

Pro

Ser

His

Gly

185

Asn

Glu

Trp

10

Ser

Tyr

Ser

Gly

Ala

920

Ala

Gly

Glu

Gly

Gly

170

Thr

Lys

Asp

Gly

Gln

Gln

Thr

Thr

75

Val

Gly

Ser

Leu

Tyr

155

Lys

Ser

Ser

Ser

Thr
235

Ser

Gln

Arg

60

Asp

Tyr

Thr

Gly

Val

140

Thr

Ser

Tyr

Ser

Ala

220

Gly

Leu

Lys

45

Glu

Phe

Phe

Lys

Gly

125

Arg

Phe

Leu

Asn

Ser

205

Val

Thr

Phe

30

Pro

Ser

Thr

Cys

Leu

110

Gly

Pro

Thr

Glu

Gln

190

Thr

Tyr

Thr

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Gly

Gly

Asp

Trp

175

Lys

Ala

Tyr

Val

Ser

Gln

Val

Thr

80

Asn

Leu

Ser

Ala

Tyr

160

Ile

Phe

Tyr

Cys

Thr
240



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Sequence

24

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Lys

Gln

Ser

145

Trp

Gly

Lys

Met

Ala

Lys

Asn

Pro

50

Asp

Ser

Tyr

Gly

Val

130

Val

Met

Met

Ser

Gln

210

Arg

Val

Gln

35

Lys

Arg

Ser

Ser

Gly

115

Gln

Lys

His

Ile

Lys

195

Leu

Arg

Thr

20

Lys

Leu

Phe

Val

Tyr

100

Gly

Leu

Leu

Trp

His

180

Ala

Ser

Tyr

of single chain

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Gly

Gln

Ser

Val

165

Pro

Thr

Ser

Tyr

Gln

Ser

Tyr

Ile

Gly

Ala

Phe

Ser

Gln

Cys

150

Lys

Asn

Leu

Leu

Gly

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Gly

Pro

135

Lys

Gln

Ser

Thr

Thr

215

Ser

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Gly

120

Gly

Ala

Arg

Gly

Val

200

Ser

Ile

antibody

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly

105

Gly

Ser

Ser

Pro

Ser

185

Asp

Glu

Ser

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Ser

Gly

Glu

Gly

Gly

170

Thr

Lys

Asp

Pro

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ser

Leu

Tyr

155

Gln

Asn

Ser

Ser

Asp

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Gly

Val

140

Thr

Gly

Tyr

Ser

Ala

220

Tyr

Val

Leu

Lys

45

Glu

Phe

Tyr

Lys

Gly

125

Lys

Phe

Leu

Asn

Ser

205

Val

Trp

Thr

Leu

30

Pro

Ser

Thr

Cys

Leu

110

Gly

Pro

Thr

Glu

Glu

190

Thr

Tyr

Gly

Ala

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Gly

Gly

Ser

Trp

175

Lys

Ala

Tyr

Gln

Gly

Ser

Gln

Val

Thr

80

Asn

Ile

Ser

Ala

Tyr

160

Ile

Phe

Tyr

Cys

Gly



225 230 235 240

Thr Thr Leu Thr Val Ser Ser
245

<210> 25

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of signal peptide of chimeric antigen receptor

<400> 25

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

Ala

<210> 26

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of CD8 hinge of chimeric antigen receptor

<400> 26

Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala
1 5 10 15

Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly
20 25 30

Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp
35 40 45

<210> 27

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of CD8TM of chimeric antigen receptor

<400> 27
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
1 5 10 15

Ser Leu Val Ile Thr Leu Tyr Cys
20



<210> 28

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of ICOS of chimeric antigen receptor

<400> 28

Cys Trp Leu Thr Lys Lys Lys Tyr Ser Ser Ser Val His Asp Pro Asn
1 5 10 15

Gly Glu Tyr Met Phe Met Arg Ala Val Asn Thr Ala Lys Lys Ser Arg
20 25 30

Leu Thr Asp Val Thr Leu
35

<210> 29

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of 4-1BB of chimeric antigen receptor

<400> 29

Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met
1 5 10 15

Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30

Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
35 40

<210> 30

<211> 113

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of CD3@€ of chimeric antigen receptor

<400> 30
Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly
1 5 10 15

Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45



Pro Gln Arg Arg Lys Asn Pro Gln Glu
50 55

Lys Asp Lys Met Ala Glu Ala Tyr Ser
65 70

Arg Arg Arg Gly Lys Gly His Asp Gly
85

Ala Thr Lys Asp Thr Tyr Asp Ala Leu
100 105

Arg

<210> 31

<211> 445

<212> PRT

<213> Artificial Sequence

<220>

Gly

Glu

Leu

920

His

<223> Heavy chain of chimeric antibody

<400> 31
Glu Val Gln Leu Gln Gln Ser Gly Pro
1 5

Ser Val Lys Met Ser Cys Lys Ala Ser
20 25

Asn Met His Trp Val Lys Gln Ser His
35 40

Gly Tyr Ile Asn Pro Asn Asn Gly Gly
50 55

Lys Gly Lys Ala Thr Leu Thr Val Asn
65 70

Met Glu Leu Arg Ser Leu Thr Ser Glu
85

Val Thr Thr Arg Tyr Leu Ala Val Trp
100 105

Val Ser Ser Ala Ser Thr Lys Gly Pro
115 120

Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Gly

Ser

Ala

Leu

Ile

75

Tyr

Met

IB6

Leu

Tyr

Lys

Ser

Ser

75

Ser

Thr

Val

Ala

Tyr

60

Gly

Gln

Gln

Val

Thr

Ser

Tyr

60

Ser

Ala

Gly

Phe

Leu
140

Asn

Met

Gly

Ala

Arg

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Gly

Glu

Lys

Leu

Leu
110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Leu

Cys

Leu

Gly

Ser

95

Pro

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gln

Glu

80

Thr

Pro

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Val



Lys

145

Leu

Leu

Thr

Val

Pro

225

Phe

Val

Phe

Pro

Thr

305

Val

Ala

Arg

Gly

Pro
385

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Gly

Leu

180

Tyr

Lys

Pro

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Met

Pro

Asn

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys
390

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Val

Phe

Val

Val

200

Lys

Leu

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Pro

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val
395

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly
400



Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln

405

410

Gln Gly Asn Val Phe Ser Cys Ser Val Met

420

425

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

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

<220>
<223>

<400>

435

32
220
PRT

Artificial Sequence

440

Light chain of chimeric antibody

32

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Arg

Glu

Phe

145

Gln

Lys

Asn

Pro

50

Asp

Ser

Tyr

Arg

Gln

130

Tyr

Ser

Val Thr
20

Gln Lys
35

Lys Leu

Arg Phe

Ser Val

Ser Tyr

100

Thr Vval

115

Leu Lys

Pro Arg

Gly Asn

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Ala

Ser

Glu

Ser
165

Gln

Ser

Tyr

Ile

Gly

Ala

Leu

Ala

Gly

Ala

150

Gln

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Thr

135

Lys

Glu

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Ser

120

Ala

Val

Ser

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly

105

Val

Ser

Gln

Val

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Ala

Phe

Val

Trp

Thr
170

415

His Glu Ala Leu His Asn

Pro Gly Lys

IB6

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ile

Val

Lys

155

Glu

Thr

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

Val

Gln

445

Val

Leu

Lys

45

Glu

Phe

Phe

Lys

Pro

125

Leu

Asp

Asp

430

Thr

Phe

30

Pro

Ser

Thr

Cys

Leu

110

Pro

Leu

Asn

Ser

Ala

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ala

Lys
175

Gly

Ser

Gln

Val

Thr

80

Asn

Leu

Asp

Asn

Leu

160

Asp



Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr

180

185

190

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser

195

200

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

33
449
PRT

215

Artificial Sequence

Heavy chain of chimeric antibody

33

Gln Val Gln Leu

1

Ser

Trp

Gly

Lys

65

Met

Ala

Thr

Pro

Gly

145

Asn

Val

Met

Met

50

Ser

Gln

Arg

Thr

Leu

130

Cys

Ser

Lys Leu
20

His Trp
35

Ile His

Lys Ala

Leu Ser

Arg Tyr

100

Leu Thr

115

Ala Pro

Leu Val

Gly Ala

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Ser

Lys

Leu

Gln

Cys

Lys

Asn

Leu

70

Leu

Gly

Ser

Ser

Asp

150

Thr

Pro

Lys

Gln

Ser

55

Thr

Thr

Ser

Ser

Lys

135

Tyr

Ser

Gly

Ala

Arg

40

Gly

Val

Ser

Ile

Ala

120

Ser

Phe

Gly

Ser

Ser

25

Pro

Ser

Asp

Glu

Ser

105

Ser

Thr

Pro

Val

Glu

10

Gly

Gly

Thr

Lys

Asp

Pro

Thr

Ser

Glu

His

IE7

Leu

Tyr

Gln

Asn

Ser

75

Ser

Asp

Lys

Gly

Pro

155

Thr

220

Val

Thr

Gly

Tyr

60

Ser

Ala

Tyr

Gly

Gly

140

Val

Phe

205

Lys

Phe

Leu

45

Asn

Ser

Val

Trp

Pro

125

Thr

Thr

Pro

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Gly

Ser

Trp

Lys

Ala

Tyr

Gln

Val

Ala

Ser

Val

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu



Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Ser

Leu

195

Thr

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln
420

165

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Pro

Ser

405

Gln

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Leu

Tyr

200

Lys

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

Tyr

Phe
425

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Ser

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Thr

Val

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met
430

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu



Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

Lys

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

<220>
<223>

<400>

435

34
220
PRT

Artificial Sequence

440

Light chain of chimeric antibody

34

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Asp

Lys

Glu

Phe

145

Gln

Ser

Lys

Asn

Pro

50

Asp

Ser

Tyr

Arg

Gln

130

Tyr

Ser

Thr

Val

Gln

35

Lys

Arg

Ser

Ser

Thr

115

Leu

Pro

Gly

Tyr

Thr

20

Lys

Leu

Phe

Val

Tyr

100

Val

Lys

Arg

Asn

Ser

Thr

Met

Asn

Leu

Thr

Gln

85

Pro

Ala

Ser

Glu

Ser

165

Leu

Gln

Ser

Tyr

Ile

Gly

70

Ala

Phe

Ala

Gly

Ala

150

Gln

Ser

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Thr

135

Lys

Glu

Ser

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Ser

120

Ala

Val

Ser

Thr

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly

105

Val

Ser

Gln

Val

Leu

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Ser

Phe

Val

Trp

Thr

170

Thr

IE7

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ile

Val

Lys

155

Glu

Leu

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

Val

Gln

Ser

445

Val

Leu

Lys

45

Glu

Phe

Tyr

Lys

Pro

125

Leu

Asp

Asp

Lys

Thr

Leu

30

Pro

Ser

Thr

Cys

Leu

110

Pro

Leu

Asn

Ser

Ala

Ala

15

Asn

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ala

Lys

175

Asp

Gly

Ser

Gln

Val

Thr

80

Asn

Ile

Asp

Asn

Leu

160

Asp

Tyr



180 185 190

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
195 200 205

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220
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