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Claims
[Claim 1]

An antibody having the following propertie

(1) specifically binding to Glycoprotein-A Repletitions
Predominant (GARP) :;
(2) having an inhibitory activity to the
immunosuppressive function of regulato T cells;
(3) having antibody-dependent cellul cytotoxic (ADCC)
activity; and
(4) having in vivo antitumor actZvity, wherein the
antibody binds to an amino acifl sequence portion at amino
acid positions 366 to 377, 7 to 445 and 456 to 470
shown in SEQ ID NO: 1, or Aan amino acid sequence portion
at amino acid positions/54 to 112 and 366 to 392 shown in
SEQ ID NO: 1,
[Claim 2]

The antibody/according to claim 1, which has
competitive inbAibitory activity, for binding to GARP,
against an aptibody having:
chain consisting of the amino acid sequence
shown in/SEQ ID NO: 2 and a light chain consisting of the
cid sequence shown in SEQ ID NO: 3,
heavy chain consisting of the amino acid sequence

in SEQ ID NO: 4 and a light chain consisting of the

acid sequence shown in SEQ ID NO: 5,
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[Claim 3]

The antibody according to claim 1 or 2, which ha
(1) CDRH1 consisting of the amino acid sequence at
acid positions 26 to 35 shown in SEQ ID NO: 2, C
consisting of the amino acid sequence at amino
positions 50 to 66 shown in SEQ ID NO: 2 and
consisting of the amino acid sequence at apfino acid

positions 99 to 107 shown in SEQ ID NO: and CDRL1

consisting of the amino acid sequence Zt amino acid
positions 23 to 36 shown in SEQ ID N 3, CDRL2

consisting of the amino acid sequefice at amino acid
positions 52 to 58 shown in SEQ AD NO: 3 and CDRL3
consisting of the amino acid quence at amino acid
positions 91 to 101 shown i/ SEQ ID NO: 3, or
(2) CDRH1 consisting of t amino acid sequence at amino
acid positions 26 to 35/shown in SEQ ID NO: 4, CDRH2
consisting of the amipg/o acid sequence at amino acid

positions 50 to 66 own in SEQ ID NO: 4 and CDRH3

consisting of the/amino acid sequence at amino acid
positions 99 to/112 shown in SEQ ID NO: 4, and CDRL1
consisting of/the amino acid sequence at amino acid
positions 2£ to 36 shown in SEQ ID NO: 5, CDRL2
consisti of the amino acid sequence at amino acid
positiogfis 52 to 58 shown in SEQ ID NO: 5 and CDRL3
consiSting of the amino acid sequence at amino acid

tions 91 to 100 shown in SEQ ID NO: 5.
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[Claim 4]

The antibody according to any one of claims 1 t
which has:

(1) a heavy chain variable region consisting of £he amino
acid sequence at amino acid positions 1 to 11% shown in
SEQ ID NO: 2, and a light chain variable region
consisting of the amino acid sequence at fmino acid
positions 1 to 112 shown in SEQ ID NO: or
(2) a heavy chain variable region coysisting of the amino
acid sequence at amino acid positigns 1 to 123 shown in
SEQ ID NO: 4, and a light chain fariable region
consisting of the amino acid quence at amino acid
positions 1 to 111 shown in/SEQ ID NO: 5.

[Claim 5]

The antibody accorfling to any one of claims 1 to 4,
wherein the constant/region is a human-derived constant
region.
[Claim 6]

The antilbfpdy according to any one of claims 1 to 5,
which has:
y chain consisting of the amino acid sequence
shown ifi SEQ ID NO: 2, and a light chain consisting of
ino acid sequence shown in SEQ ID NO: 3, or
a heavy chain consisting of the amino acid sequence
hown in SEQ ID NO: 4, and a light chain consisting of

the amino acid sequence shown in SEQ ID NO: 5.

[Claim 7]
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The antibody according to any one of claims 1 to
which is humanized.
[Claim 8]

A polynucleotide encoding the antibody acc
any one of claims 1 to 7.
[Claim 9]

The polynucleotide according to claifi 8, which has:
(1) a polynucleotide of CDRH1 consistipg of the
nucleotide sequence at nucleotide pofitions 76 to 105
shown in SEQ ID NO: 6, a polynuclefptide of CDRH2
consisting of the nucleotide segience at nucleotide
positions 148 to 198 shown in/SEQ ID NO: 6 and a
polynucleotide of CDRH3 congisting of the nucleotide
sequence at nucleotide pghitions 295 to 321 shown in SEQ
ID NO: 6, and a polynu¢g/leotide of CDRL1 consisting of the
nucleotide sequence #t nucleotide positions 67 to 108
shown in SEQ ID NO/ 7, a polynucleotide of CDRL2
consisting of t nucleotide sequence at nucleotide
positions 154 /to 174 shown in SEQ ID NO: 7 and a
polynucleotfde of CDRL3 consisting of the nucleotide

sequence At nucleotide positions 271 to 303 shown in SEQ

nufleotide sequence at nucleotide positions 76 to 105
hown in SEQ ID NO: 8, a polynucleotide of CDRH2
consisting of the nucleotide sequence at nucleotide

positions 148 to 198 shown in SEQ ID NO: 8 and a
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polynucleotide of CDRH3 consisting of the nucleotide
sequence at nucleotide positions 295 to 336 shown in S
ID NO: 8, and a polynucleotide of CDRL1 consisting of the

nucleotide sequence at nucleotide positions 67 to

shown in SEQ ID NO: 9, a polynucleotide of CDRL

positions 154 to 174 shown in SEQ ID NO: 9
polynucleotide of CDRL3 consisting of thefnucleotide
sequence at nucleotide positions 271 t¢gf 300 shown in SEQ
ID NO: 9.

[Claim 10]

The polynucleotide accordingd to claim 8 or 9, which
has:
(1) a polynucleotide of a h¢gfavy chain variable region
consisting of the nucleotfde sequence at nucleotide
positions 1 to 354 sho in SEQ ID NO: 6, and a
polynucleotide of a ght chain variable region
consisting of the pgucleotide sequence at nucleotide
positions 1 to 36 shown in SEQ ID NO: 7, or
(2) a polynuclfotide of a heavy chain variable region
consisting ¢ff the nucleotide sequence at nucleotide
positions/1 to 369 shown in SEQ ID NO: 8, and a
polynucfeotide of a light chain variable region
consiysting of the nucleotide sequence at nucleotide
pogitions 1 to 333 shown in SEQ ID NO: 9.

Claim 11]
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The polynucleotide according to any one of claims 8

to 10, which has:
(1) a polynucleotide of a heavy chain consisting of
nucleotide sequence shown in SEQ ID NO: 6, and a
polynucleotide of a light chain consisting of tlfe
nucleotide sequence shown in SEQ ID NO: 7,
(2) a polynucleotide of a heavy chain consifting of the
nucleotide sequence shown in SEQ ID NO: and a
polynucleotide of a light chain consisying of the
nucleotide sequence shown in SEQ ID
[Claim 12]

An expression vector comprifing the polynucleotide
according to any one of claimg 8 to 11.
[Claim 13]

Host cells transformfd with the expression vector
according to claim 12.
[Claim 14]

A method for groducing an antibody of interest or a
fragment thereo which comprises a step of culturing the
host cells acgording to claim 13, and a step of
collecting #n antibody of interest from the culture

obtained py the aforementioned step.

acgording to claim 14.

Claim 16]
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The antibody according to any one of claims 1 to 7
and 15, comprising one or two or more modifications
selected from the group consisting of N-linked
glycosylation, O-linked glycosylation, N-termina
processing, C-terminal processing, deamidation,
isomerization of aspartic acid, oxidation of /fnethionine,
addition of a methionine residue to the N-§erminus,
amidation of a proline residue, and a hefvy chain
comprising a deletion of one or two amfno acids at the
carboxyl terminus.

[Claim 17]

The antibody according to aim 16, wherein one or
two amino acids are deleted the carboxyl terminus of a
heavy chain thereof, preferhbly wherein one amino acid is
deleted at each of the cgkrboxyl termini of both of the
heavy chains thereof.
[Claim 18]

The antibody According to claim 16 or 17, wherein a
proline residue ot the carboxyl terminus of a heavy chain
thereof is fuyther amidated.
[Claim 19]
ntibody according to any one of claims 1 to 7

and 15 Lo 18, wherein sugar chain modification is

cyfotoxicity.

Claim 20]
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A pharmaceutical composition comprising at least o
of the antibodies according to claims 1 to 7 and 15 19.
[Claim 21]

The pharmaceutical composition according to Zlaim 20,
which is for use in tumor therapy.
[Claim 22]

Use of at least one of the antibodief according to

claims 1 to 7 and 15 to 19 for the manyfacture of a

medicament for treating a tumor in individual.
[Claim 23]
The antibody according to aim 1 or 2, the

pharmaceutical composition agfording to claim 21, or the
use according to claim 22,/wherein the tumor is a cancer,
preferably lung cancer, /,)idney cancer, urothelial cancer,
colon cancer, prostatg cancer, glioblastoma multiforme,
ovarian cancer, papgfreatic cancer, breast cancer,
melanoma, liver ¢ancer, bladder cancer, stomach cancer,

esophageal capfer, or blood cancer.
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Claims
[Claim 1]

An antibody specifically binding to Glycoprotein-A
Repetitions Predominant (GARP), wherein the antibody has:
(i) CDRH1 consisting of the amino acid sequence at amino
acid positions 26 to 35 shown in SEQ ID NO: 2, CDRH2
consisting of the amino acid sequence at amino acid
positions 50 to 66 shown in SEQ ID NO: 2 and CDRH3
consisting of the amino acid sequence at amino acid
positions 99 to 107 shown in SEQ ID NO: 2, and CDRLI1
consisting of the amino acid sequence at amino acid
positions 23 to 36 shown in SEQ ID NO: 3, CDRLZ2
consisting of the amino acid sequence at amino acid
positions 52 to 58 shown in SEQ ID NO: 3 and CDRL3
consisting of the amino acid sequence at amino acid
positions 91 to 101 shown in SEQ ID NO: 3, or
(ii) CDRH1 consisting of the amino acid sequence at amino
acid positions 26 to 35 shown in SEQ ID NO: 4, CDRH2
consisting of the amino acid sequence at amino acid
positions 50 to 66 shown in SEQ ID NO: 4 and CDRH3
consisting of the amino acid sequence at amino acid
positions 99 to 112 shown in SEQ ID NO: 4, and CDRLI1
consisting of the amino acid sequence at amino acid
positions 23 to 36 shown in SEQ ID NO: 5, CDRLZ2
consisting of the amino acid sequence at amino acid

positions 52 to 58 shown in SEQ ID NO: 5 and CDRL3
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consisting of the amino acid sequence at amino acid
positions 91 to 100 shown in SEQ ID NO: 5.
[Claim 2]

The antibody according to claim 1, wherein the
antibody has an inhibitory activity to the
immunosuppressive function of regulatory T cells.

[Claim 3]

The antibody according to claim 1 or 2, wherein the
antibody has antibody-dependent cellular cytotoxic (ADCC)
activity.

[Claim 4]

The antibody according to any one of claims 1 to 3,
wherein the antibody has in vivo antitumor activity.
[Claim 5]

The antibody according to claim 4, wherein the tumor
is a cancer.

[Claim ©6]

The antibody according to claim 5, wherein the
cancer is lung cancer, kidney cancer, urothelial cancer,
colon cancer, prostate cancer, glioblastoma multiforme,
ovarian cancer, pancreatic cancer, breast cancer,
melanoma, liver cancer, bladder cancer, stomach cancer,
esophageal cancer, or blood cancer.

[Claim 7]
The antibody according to any one of claims 1 to 6,

which has:
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(1) a heavy chain variable region consisting of the amino
acid sequence at amino acid positions 1 to 118 shown in
SEQ ID NO: 2, and a light chain variable region
consisting of the amino acid sequence at amino acid
positions 1 to 112 shown in SEQ ID NO: 3, or

(2) a heavy chain variable region consisting of the amino
acid sequence at amino acid positions 1 to 123 shown in
SEQ ID NO: 4, and a light chain variable region
consisting of the amino acid sequence at amino acid
positions 1 to 111 shown in SEQ ID NO: 5.

[Claim 8]

The antibody according to any one of claims 1 to 7,
wherein the constant region is a human-derived constant
region.

[Claim 9]

The antibody according to any one of claims 1 to 6,
which has:
(1) a heavy chain consisting of the amino acid sequence
shown in SEQ ID NO: 2, and a light chain consisting of
the amino acid sequence shown in SEQ ID NO: 3, or
(2) a heavy chain consisting of the amino acid sequence
shown in SEQ ID NO: 4, and a light chain consisting of
the amino acid sequence shown in SEQ ID NO: 5.
[Claim 10]

The antibody according to any one of claims 1 to 9,

which is humanized.
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[Claim 11]

A polynucleotide encoding the antibody according to
any one of claims 1 to 10.
[Claim 12]

The polynucleotide according to claim 11, which has:
(1) a polynucleotide of CDRH1 consisting of the
nucleotide sequence at nucleotide positions 76 to 105
shown in SEQ ID NO: 6, a polynucleotide of CDRH2
consisting of the nucleotide sequence at nucleotide
positions 148 to 198 shown in SEQ ID NO: 6 and a
polynucleotide of CDRH3 consisting of the nucleotide
sequence at nucleotide positions 295 to 321 shown in SEQ
ID NO: 6, and a polynucleotide of CDRL1 consisting of the
nucleotide sequence at nucleotide positions 67 to 108
shown in SEQ ID NO: 7, a polynucleotide of CDRLZ2
consisting of the nucleotide sequence at nucleotide
positions 154 to 174 shown in SEQ ID NO: 7 and a
polynucleotide of CDRL3 consisting of the nucleotide
sequence at nucleotide positions 271 to 303 shown in SEQ
ID NO: 7, or
(2) a polynucleotide of CDRH1 consisting of the
nucleotide sequence at nucleotide positions 76 to 105
shown in SEQ ID NO: 8, a polynucleotide of CDRH2
consisting of the nucleotide sequence at nucleotide
positions 148 to 198 shown in SEQ ID NO: 8 and a
polynucleotide of CDRH3 consisting of the nucleotide

sequence at nucleotide positions 295 to 336 shown in SEQ
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ID NO: 8, and a polynucleotide of CDRL1 consisting of the
nucleotide sequence at nucleotide positions 67 to 108
shown in SEQ ID NO: 9, a polynucleotide of CDRL2
consisting of the nucleotide sequence at nucleotide
positions 154 to 174 shown in SEQ ID NO: 9 and a
polynucleotide of CDRL3 consisting of the nucleotide
sequence at nucleotide positions 271 to 300 shown in SEQ
ID NO: 9.
[Claim 13]

The polynucleotide according to claim 11 or 12,
which has:
(1) a polynucleotide of a heavy chain variable region
consisting of the nucleotide sequence at nucleotide
positions 1 to 354 shown in SEQ ID NO: 6, and a
polynucleotide of a light chain variable region
consisting of the nucleotide sequence at nucleotide
positions 1 to 336 shown in SEQ ID NO: 7, or
(2) a polynucleotide of a heavy chain variable region
consisting of the nucleotide sequence at nucleotide
positions 1 to 369 shown in SEQ ID NO: 8, and a
polynucleotide of a light chain variable region
consisting of the nucleotide sequence at nucleotide
positions 1 to 333 shown in SEQ ID NO: 9.
[Claim 14]

The polynucleotide according to any one of claims 11

to 13, which has:
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(1) a polynucleotide of a heavy chain consisting of the
nucleotide sequence shown in SEQ ID NO: 6, and a
polynucleotide of a light chain consisting of the
nucleotide sequence shown in SEQ ID NO: 7, or

(2) a polynucleotide of a heavy chain consisting of the
nucleotide sequence shown in SEQ ID NO: 8, and a
polynucleotide of a light chain consisting of the
nucleotide sequence shown in SEQ ID NO: 9.

[Claim 15]

An expression vector comprising the polynucleotide
according to any one of claims 11 to 14.

[Claim 16]

Host cells transformed with the expression vector
according to claim 15.

[Claim 17]

A method for producing an antibody of interest or a
fragment thereof, which comprises a step of culturing the
host cells according to claim 16, and a step of
collecting an antibody of interest from the culture
obtained by the aforementioned step.

[Claim 18]

An antibody obtained by the production method
according to claim 17.

[Claim 19]

The antibody according to any one of claims 1 to 10
and 18, comprising one or two or more modifications

selected from the group consisting of N-linked
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glycosylation, O-linked glycosylation, N-terminal
processing, C-terminal processing, deamidation,
isomerization of aspartic acid, oxidation of methionine,
addition of a methionine residue to the N-terminus,
amidation of a proline residue, and a heavy chain
comprising a deletion of one or two amino acids at the
carboxyl terminus.

[Claim 20]

The antibody according to claim 19, wherein one or
two amino acids are deleted at the carboxyl terminus of a
heavy chain thereof.

[Claim 21]

The antibody according to claim 20, wherein one
amino acid is deleted at each of the carboxyl termini of
both of the heavy chains thereof.

[Claim 22]

The antibody according to any one of claims 19 to
21, wherein a proline residue at the carboxyl terminus of
a heavy chain thereof is further amidated.

[Claim 23]

The antibody according to any one of claims 1 to 10
and 18 to 22, wherein sugar chain modification is
regulated in order to enhance antibody-dependent cellular

cytotoxicity.
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[Claim 24]

A pharmaceutical composition comprising at least one

of the antibodies according to claims 1 to 10 and 18 to
23.
[Claim 25]

Use of at least one of the antibodies according to
claims 1 to 10 and 18 to 23 for the manufacture of a
medicament for treating a tumor in an individual.

[Claim 26]

The use according to claim 25, wherein the tumor is

a cancer.

[Claim 27]

The use according to claim 26, wherein the cancer is

lung cancer, kidney cancer, urothelial cancer, colon

cancer, prostate cancer, glioblastoma multiforme, ovarian

cancer, pancreatic cancer, breast cancer, melanoma, liver

cancer, bladder cancer, stomach cancer, esophageal

cancer, or blood cancer.

[Claim 28]

Use of an antibody in preparation of a medicament
for treating a tumor in an individual, wherein the
antibody has the following properties:

(1) specifically binding to Glycoprotein-A Repetitions
Predominant (GARP);

(2) having an inhibitory activity to the
immunosuppressive function of regulatory T cells;

(3) having antibody-dependent cellular cytotoxic (ADCC)

activity; and


bhang
Line


- 190 -

(4) having in vivo antitumor activity;

wherein the antibody binds to an amino acid seqguence
portion at amino acid positions 366 to 377, 407 to 445
and 456 to 470 shown in SEQ ID NO: 1, or an amino acid
sequence portion at amino acid positions 54 to 112 and
366 to 392 shown in SEQ ID NO: 1.
[Claim 29]

The use according to claim 28, wherein the tumor is
a cancer.
[Claim 30]

The use according to claim 29, wherein the
cancer is lung cancer, kidney cancer, urothelial cancer,
colon cancer, prostate cancer, glioblastoma multiforme,
ovarian cancer, pancreatic cancer, breast cancer,
melanoma, liver cancer, bladder cancer, stomach cancer,

esophageal cancer, or blood cancer.
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