CLAIMS
[Claim 1]

A monoclonal antibody or an antibody fragment thereof that binds to CCR
which recognizes tyrosine at position 17 in the amino acid sequence set forth in/SEQ
ID NO: 1.

[Claim 2]

The antibody or an antibody fragment thereof according to claim 1 ,Avhich is a
neutralizing antibody.
[Claim 3]

The antibody or an antibody fragment thereof according to clgAms 1 or 2, which
further recognizes one or more of amino acids at positions 94 to 1(// in the amino acid
sequence set forth in SEQ ID NO: 1.

[Claim 4]

The antibody or an antibody fragment thereof accordiyg to any one of claims 1
to 3, which further recognizes one or more of amino acids gt positions 172 to 202 in
the amino acid sequence set forth in SEQ ID NO: 1.

[Claim 5]

The antibody or an antibody fragment thereof According to any one of claims 1
to 4, which recognizes one or more amino acids of ifoleucine at position 20, serine at
position 22, lysine at position 35, leucine at posiffon 181, cysteine at position 183,
and asparagine at position 188 in the amino ac/d sequence set forth in SEQ ID NO: 1.
[Claim 6]

The antibody or an antibody fragmenf thereof according to any one of claims 1
to 5, which is a humanized monoclonal agfibody or an antibody fragment thereof.
[Claim 7]

The monoclonal antibody or an/Antibody fragment thereof that binds to CCRS,
having:

1) a light chain variable region influding

a CDR1 having the amino acid géquence of SEQ ID NO: 2 optionally having deletion,
substitution, insertion and/orAddition of one or two amino acids,

a CDR2 having the amino aghid sequence of SEQ ID NO: 3 optionally having deletion,
substitution, insertion ang/or addition of one or two amino acids, and

a CDR3 having the amipb acid sequence of SEQ ID NO: 4 optionally having deletion,
substitution, insertiory/and/or addition of one or two amino acids, and

a heavy chain varialfle region including

a CDR1 having th¢amino acid sequence of SEQ ID NO: 5 optionally having deletion,
substitution, insfrtion and/or addition of one or two amino acids,

a CDR2 having/the amino acid sequence of SEQ ID NO: 6 optionally having deletion,
substitution /Ainsertion and/or addition of one or two amino acids, and

subftitution, insertion and/or addition of one or two amino acids,
DR2 having the amino acid sequence of SEQ ID NO: 3 optionally having deletion,
Substitution, insertion and/or addition of one or two amino acids, and
a CDR3 having the amino acid sequence of SEQ ID NO: 4 optionally having deletion,
substitution, insertion and/or addition of one or two amino acids, and
a heavy chain variable region including
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a CDR1 having the amino acid sequence of SEQ ID NO: 8 optionally having deletion,
substitution, insertion and/or addition of one or two amino acids,

a CDR2 having the amino acid sequence of SEQ ID NO: 6 optionally having deletig
substitution, insertion and/or addition of one or two amino acids, and
a CDR3 having the amino acid sequence of SEQ ID NO: 7 optionally having del£tion,
substitution, insertion and/or addition of one or two amino acids;
3) a light chain variable region including

a CDR1 having the amino acid sequence of SEQ ID NO: 2 optionally havifg deletion,
substitution, insertion and/or addition of one or two amino acids,
a CDR2 having the amino acid sequence of SEQ ID NO: 9 optionally bAving deletion,
substitution, insertion and/or addition of one or two amino acids, ayd

a CDR3 having the amino acid sequence of SEQ ID NO: 10 optionflly having deletion,
substitution, insertion and/or addition of one or two amino acidg
a heavy chain variable region including
a CDR1 having the amino acid sequence of SEQ ID NO: 8 opfionally having deletion,
substitution, insertion and/or addition of one or two aming/ acids,

a CDR2 having the amino acid sequence of SEQ ID NO:
substitution, insertion and/or addition of one or two a

and

$ optionally having deletion,
Aino acids, and

a CDR3 having the amino acid sequence of SEQ ID )YO: 11 optionally having deletion,
substitution, insertion and/or addition of one or t
4) a light chain variable region including

a CDR1 having the amino acid sequence of SEZ

6 amino acids;

ID NO: 2 optionally having deletion,
or two amino acids,

EQ ID NO: 3 optionally having deletion,
substitution, insertion and/or addition offone or two amino acids, and

£ of SEQ ID NO: 10 optionally having deletion,
of one or two amino acids, and

substitution, insertion and/or addition of ong
a CDR2 having the amino acid sequence o

a CDR3 having the amino acid sequen
substitution, insertion and/or additigs
a heavy chain variable region inclyding

a CDR1 having the amino acid sefuence of SEQ ID NO: 12 optionally having deletion,
substitution, insertion and/or gddition of one or two amino acids,

a CDR2 having the amino acif sequence of SEQ ID NO: 6 optionally having deletion,
substitution, insertion and/4r addition of one or two amino acids, and

a CDR3 having the aming/acid sequence of SEQ ID NO: 13 optionally having deletion,
substitution, insertion ghd/or addition of one or two amino acids;

5) a light chain varialfe region including

a CDR1 having the zmino acid sequence of SEQ ID NO: 14 optionally having deletion,
substitution, insey
a CDR2 having ghe amino acid sequence of SEQ ID NO: 15 optionally having deletion,
substitution, Asertion and/or addition of one or two amino acids, and

a CDR3 havaig the amino acid sequence of SEQ ID NO: 16 optionally having deletion,
substitutig

ion and/or addition of one or two amino acids,

, insertion and/or addition of one or two amino acids, and

a heavy fhain variable region including

a CDRA having the amino acid sequence of SEQ ID NO: 17 optionally having deletion,
subsfitution, insertion and/or addition of one or two amino acids,

a (/DR2 having the amino acid sequence of SEQ ID NO: 18 optionally having deletion,
bstitution, insertion and/or addition of one or two amino acids, and

a CDR3 having the amino acid sequence of SEQ ID NO: 19 optionally having deletion,
substitution, insertion and/or addition of one or two amino acids; or

6) a light chain variable region including
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a CDR1 having the amino acid sequence of SEQ ID NO: 20 optionally having deleti
substitution, insertion and/or addition of one or two amino acids,
a CDR2 having the amino acid sequence of SEQ ID NO: 21 optionally having de}tion,
substitution, insertion and/or addition of one or two amino acids, and
a CDR3 having the amino acid sequence of SEQ ID NO: 22 optionally having/deletion,
substitution, insertion and/or addition of one or two amino acids, and
a heavy chain variable region including

a CDR1 having the amino acid sequence of SEQ ID NO: 23 optionally
substitution, insertion and/or addition of one or two amino acids,
a CDR2 having the amino acid sequence of SEQ ID NO: 24 optionalfy having deletion,

ving deletion,

substitution, insertion and/or addition of one or two amino acids
a CDR3 having the amino acid sequence of SEQ ID NO: 25 optighally having deletion,
substitution, insertion and/or addition of one or two amino acfds.
[Claim 8]

The antibody or an antibody fragment thereof acco
1) a light chain variable region including
a CDR1 having the amino acid sequence of SEQ ID N¢-
a CDR2 having the amino acid sequence of SEQ ID XO: 3, and
a CDR3 having the amino acid sequence of SEQ ILYNO: 4, and

ing to claim 7, having:

a heavy chain variable region including

a CDR1 having the amino acid sequence of SE
a CDR2 having the amino acid sequence of SYQ ID NO: 6, and

a CDR3 having the amino acid sequence of SEQ ID NO: 7,

itutions are optionally present:

at position 10 in the amino acid sequence of

wherein one or more of the following sub
A) substitution of asparagine with lysi
SEQ ID NO: 2,
B) substitution of glycine with glutgmine, threonine, alanine, lysine, leucine or
arginine at position 11 in the amifo acid sequence of SEQ ID NO: 2,

C) substitution of asparagine wjfh glutamine at position 4 in the amino acid sequence
of SEQ ID NO: 3,

D) substitution of leucine wj
SEQ ID NO: 3,
E) substitution of leucing with isoleucine at position 4 in the amino acid sequence of
SEQ ID NO: 4,

F) substitution of ty

isoleucine at position 5 in the amino acid sequence of

sine with phenylalanine at position 6 in the amino acid

H) substitutigh of aspartic acid with glutamic acid at position 19 in the amino acid
EQ ID NO: 6;
2) a light £hain variable region including
a CDBA2 having the amino acid sequence of SEQ ID NO: 3, and
3 having the amino acid sequence of SEQ ID NO: 4, and
a Weavy chain variable region including
CDR1 having the amino acid sequence of SEQ ID NO: 8,
a CDR2 having the amino acid sequence of SEQ ID NO: 6, and
a CDR3 having the amino acid sequence of SEQ ID NO: 7;
3) a light chain variable region including
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a CDR1 having the amino acid sequence of SEQ ID NO: 2,

a CDR2 having the amino acid sequence of SEQ ID NO: 9, and

a CDR3 having the amino acid sequence of SEQ ID NO: 10, and

a heavy chain variable region including

a CDR1 having the amino acid sequence of SEQ ID NO: 8,

a CDR2 having the amino acid sequence of SEQ ID NO: 6, and

a CDR3 having the amino acid sequence of SEQ ID NO: 11,

wherein one or more of the following substitutions are optionally presepft:

A) substitution of serine with threonine at position 2 in the amino acfl sequence of

SEQ ID NO: 2,
B) substitution of serine with threonine at position 3 in the amingacid sequence of
SEQ ID NO: 2,
C) substitution of serine with threonine at position 5 in the aplino acid sequence of
SEQ ID NO: 2,

D) substitution of glutamine with asparagine at position %in the amino acid sequence
of SEQ ID NO: 10,

E) substitution of threonine with serine at position 1 if the amino acid sequence of
SEQ ID NO: 8,

F) substitution of alanine with valine at position in the amino acid sequence of
SEQ ID NO: 6,

G) substitution of lysine with arginine at positn 18 in the amino acid sequence of
SEQ ID NO: 6,

H) substitution of aspartic acid with glutagfic acid at position 19 in the amino acid
sequence of SEQ ID NO: 6,

I) substitution of asparagine with glutafiine at position 5 in the amino acid sequence
of SEQ ID NO: 11, and

J) substitution of tyrosine with pheyfylalanine at position 12 in the amino acid
sequence of SEQ ID NO: 11;

4) a light chain variable region jAcluding

a CDR1 having the amino acid/sequence of SEQ ID NO: 2,

f 3, and

10, and

6, and
13;

a CDR1 having/fhe amino acid sequence of SEQ ID NO: 14,
a CDR2 havin£ the amino acid sequence of SEQ ID NO: 15, and
a CDR3 hay/ng the amino acid sequence of SEQ ID NO: 16, and

a CDR1Aaving the amino acid sequence of SEQ ID NO: 17,
a CDB£ having the amino acid sequence of SEQ ID NO: 18, and
a CIYR3 having the amino acid sequence of SEQ ID NO: 19; or
6) A light chain variable region including

CDR1 having the amino acid sequence of SEQ ID NO: 20,
a CDR2 having the amino acid sequence of SEQ ID NO: 21, and
a CDR3 having the amino acid sequence of SEQ ID NO: 22, and
a heavy chain variable region including
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a CDR1 having the amino acid sequence of SEQ ID NO: 23,
a CDR2 having the amino acid sequence of SEQ ID NO: 24, and
a CDR3 having the amino acid sequence of SEQ ID NO: 25.
[Claim 9]

The antibody or an antibody fragment thereof according to claim 8,
a light chain variable region including
a CDR1 having the amino acid sequence of SEQ ID NO: 2,
a CDR2 having the amino acid sequence of SEQ ID NO: 3, and
a CDR3 having the amino acid sequence of SEQ ID NO: 4, and
a heavy chain variable region including
a CDR1 having the amino acid sequence of SEQ ID NO: 5,
a CDR2 having the amino acid sequence of SEQ ID NO: 6,
a CDR3 having the amino acid sequence of SEQ ID NO: 7,
wherein one or more of the following substitutions are prfsent:
A) substitution of asparagine with lysine at position 10/An the amino acid sequence of
SEQ ID NO: 2;
B) substitution of glycine with glutamine, threoning/ alanine, lysine, leucine or
arginine at position 11 in the amino acid sequencg of SEQ ID NO: 2;
C) substitution of asparagine with glutamine at/osition 4 in the amino acid sequence
of SEQ ID NO: 3;
D) substitution of leucine with isoleucine at/osition 5 in the amino acid sequence of
SEQ ID NO: 3;
E) substitution of leucine with isoleucing/at position 4 in the amino acid sequence of
SEQ ID NO: 4;
F) substitution of tyrosine with phe
sequence of SEQ ID NO: 4;
G) substitution of serine with thyfonine at position 16 in the amino acid sequence of
SEQ ID NO: 6; and
H) substitution of aspartic ac/d with glutamic acid at position 19 in the amino acid
sequence of SEQ ID NO: 6.
[Claim 10]

The antibody or antibody fragment thereof according to claim 9, wherein
one or more of the follfwing substitutions are present:
A) substitution of agharagine with lysine at position 10 in the amino acid sequence of
SEQ ID NO: 2;
B) substitution ¢f glycine with leucine or arginine at position 11 in the amino acid
sequence of S ID NO: 2; and
C) substitutifn of asparagine with glutamine at position 4 in the amino acid sequence
of SEQ ID XNO: 3.

aving:

lalanine at position 6 in the amino acid

e antibody or an antibody fragment thereof according to claims 9 or 10,

aspAragine at position 4 in the amino acid sequence of SEQ ID NO: 3 is substituted
wAth glutamine; and
urther, any one of the following substitutions are optionally present:
A) substitution of asparagine with lysine at position 10 in the amino acid sequence of
SEQ ID NO: 2; and
B) substitution of glycine with leucine or arginine at position 11 in the amino acid
sequence of SEQ ID NO: 2.
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[Claim 12]
The antibody or an antibody fragment thereof according to claim 11, wherei

asparagine at position 4 in the amino acid sequence of SEQ ID NO: 3 is substitutgd
NO:

with glutamine; and glycine at position 11 in the amino acid sequence of SEQ I
2 is substituted with arginine.
[Claim 13]

The antibody or an antibody fragment thereof according to claim 8,
a light chain variable region including
a CDR1 having the amino acid sequence of SEQ ID NO: 2,
a CDR2 having the amino acid sequence of SEQ ID NO: 9, and
a CDR3 having the amino acid sequence of SEQ ID NO: 10, and
a heavy chain variable region including
a CDR1 having the amino acid sequence of SEQ ID NO: 8,
a CDR2 having the amino acid sequence of SEQ ID NO:
a CDR3 having the amino acid sequence of SEQ ID NO:
wherein one or more of the following substitutions are pysent:
A) substitution of serine with threonine at position 2 ipthe amino acid sequence of

aving:

SEQ ID NO: 2;
B) substitution of serine with threonine at positio in the amino acid sequence of
SEQ ID NO: 2;
C) substitution of serine with threonine at posigion 5 in the amino acid sequence of
SEQ ID NO: 2;

D) substitution of glutamine with asparagipf at position 2 in the amino acid sequence

of SEQ ID NO: 10;
E) substitution of threonine with serine/at position 1 in the amino acid sequence of
SEQ ID NO: 8;
F) substitution of alanine with vali
SEQ ID NO: 6;
G) substitution of lysine with arfinine at position 18 in the amino acid sequence of
SEQ ID NO: 6;
H) substitution of aspartic
sequence of SEQ ID NO: 6
I) substitution of asparagine with glutamine at position 5 in the amino acid sequence
of SEQ ID NO: 11; an
J) substitution of ty
sequence of SEQ I
[Claim 14]
The anti)fody or an antibody fragment thereof according to any one of claims 7
to 13, which }

at position 14 in the amino acid sequence of

1d with glutamic acid at position 19 in the amino acid

sine with phenylalanine at position 12 in the amino acid

NO: 11.

a humanized monoclonal antibody or an antibody fragment thereof.

[Claim 15]
ThZ humanized monoclonal antibody or an antibody fragment thereof according
to clainy/'14, having:

a lighf chain variable region having

the Amino acid sequence of SEQ ID NO: 40, 42, 43, 44, 45, or 47, or

ay amino acid sequence having 95% or more identity to the amino acid sequence of

EQ ID NO: 40, 42, 43, 44, 45, or 47; and

a heavy chain variable region having

the amino acid sequence of SEQ ID NO: 41 or 46, or

an amino acid sequence having 95% or more identity to the amino acid sequence of
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SEQ ID NO: 41 or 46.
[Claim 16]

The humanized monoclonal antibody or an antibody fragment thereof accoyfding
to claims 14 or 15, having:
1) a light chain variable region having the amino acid sequence of SEQ ID N
and
a heavy chain variable region having the amino acid sequence of SEQ ID NO: 41;
2) a light chain variable region having the amino acid sequence of SEQ NO: 42,
and
a heavy chain variable region having the amino acid sequence of S
3) a light chain variable region having the amino acid sequence o
and
a heavy chain variable region having the amino acid sequence/pof SEQ ID NO: 41;
4) a light chain variable region having the amino acid sequefice of SEQ ID NO: 44,
and

- 40,

ID NO: 41;
EQ ID NO: 43,

a heavy chain variable region having the amino acid segfence of SEQ ID NO: 41;
5) a light chain variable region having the amino acid fequence of SEQ ID NO: 45,
and
a heavy chain variable region having the amino acyl sequence of SEQ ID NO: 41;
6) a light chain variable region having the aming/acid sequence of SEQ ID NO: 47,
and
a heavy chain variable region having the ampho acid sequence of SEQ ID NO: 41;
7) a light chain variable region having the #Zmino acid sequence of SEQ ID NO: 40,
and
a heavy chain variable region having th£& amino acid sequence of SEQ ID NO: 46;
8) a light chain variable region having the amino acid sequence of SEQ ID NO: 42,
and
a heavy chain variable region hav/ng the amino acid sequence of SEQ ID NO: 46;
9) a light chain variable region faving the amino acid sequence of SEQ ID NO: 43,
and

a heavy chain variable regi
10) a light chain variable
and
a heavy chain variablefregion having the amino acid sequence of SEQ ID NO: 46;
11) a light chain varjible region having the amino acid sequence of SEQ ID NO: 45,
and

having the amino acid sequence of SEQ ID NO: 46;
gion having the amino acid sequence of SEQ ID NO: 44,

1able region having the amino acid sequence of SEQ ID NO: 46; or
variable region having the amino acid sequence of SEQ ID NO: 47,

a heavy chain v
12) a light chaj
and
a heavy chgn variable region having the amino acid sequence of SEQ ID NO: 46,

e or more of the following substitutions are optionally present:

A) subsfitution of asparagine with lysine at position 33 in the amino acid sequence of

wherein

C) substitution of asparagine with glutamine at position 58 in the amino acid
sequence of SEQ ID NO: 40, 42, 43, 44, 45 or 47;
D) substitution of leucine with isoleucine at position 59 in the amino acid sequence of
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SEQ ID NO: 40, 42, 43, 44, 45 or 47;
E) substitution of leucine with isoleucine at position 97 in the amino acid sequence Af
SEQ ID NO: 40, 42, 43, 44, 45 or 47;
F) substitution of tyrosine with phenylalanine at position 99 in the amino acid
sequence of SEQ ID NO: 40, 42, 43, 44, 45 or 47;
G) substitution of serine with threonine at position 65 in the amino acid se
SEQ ID NO: 41 or 46; and
H) substitution of aspartic acid with glutamic acid at position 68 in the Zmino acid
sequence of SEQ ID NO: 41 or 46.
[Claim 17]

The humanized monoclonal antibody or an antibody fragmeyf thereof according
to claim 16, wherein one or more of the following substitutions aye present:
ino acid sequence of

ence of

A) substitution of asparagine with lysine at position 33 in the
SEQ ID NO: 40, 42, 43, 44, 45 or 47;
B) substitution of glycine with glutamine, threonine, alani
arginine at position 34 in the amino acid sequence of SE
47;
C) substitution of asparagine with glutamine at positdn 58 in the amino acid
sequence of SEQ ID NO: 40, 42, 43, 44, 45 or 47;
D) substitution of leucine with isoleucine at positjfn 59 in the amino acid sequence of
SEQ ID NO: 40, 42, 43, 44, 45 or 47;
E) substitution of leucine with isoleucine at p
SEQ ID NO: 40, 42, 43, 44, 45 or 47;
F) substitution of tyrosine with phenylalapine at position 99 in the amino acid
sequence of SEQ ID NO: 40, 42, 43, 44, or 47;
G) substitution of serine with threoninf at position 65 in the amino acid sequence of
SEQ ID NO: 41 or 46; and
H) substitution of aspartic acid wi
sequence of SEQ ID NO: 41 or 46
[Claim 18]
The humanized monoclfnal antibody or an antibody fragment thereof according

, lysine, leucine or
ID NO: 40, 42, 43, 44, 45 or

ition 97 in the amino acid sequence of

glutamic acid at position 68 in the amino acid

to claim 17, having
a light chain variable regydn having the amino acid sequence of SEQ ID NO: 40 or 42,
and
a heavy chain variablg region having the amino acid sequence of SEQ ID NO: 41,
wherein one or morgfof the following substitutions are present:

A) substitution of Asparagine with lysine at position 33 in the amino acid sequence of
SEQ ID NO: 40 ¢t 42;

B) substitutiopfof glycine with glutamine, threonine, alanine, lysine, leucine or

arginine at pbsition 34 in the amino acid sequence of SEQ ID NO: 40 or 42;

itution of leucine with isoleucine at position 59 in the amino acid sequence of
NO: 40 or 42;

SEQ ID NO: 40 or 42;

) substitution of tyrosine with phenylalanine at position 99 in the amino acid
sequence of SEQ ID NO: 40 or 42;

G) substitution of serine with threonine at position 65 in the amino acid sequence of
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SEQ ID NO: 41; and
H) substitution of aspartic acid with glutamic acid at position 68 in the amino aci
sequence of SEQ ID NO: 41.
[Claim 19]

The humanized monoclonal antibody or an antibody fragment thereof
to claim 17 or 18, having
a light chain variable region having the amino acid sequence of SEQ ID
and
a heavy chain variable region having the amino acid sequence of SEQAD NO: 41,
wherein one or more of the following substitutions are present:
A) substitution of asparagine with lysine at position 33 in the amijfio acid sequence of
SEQ ID NO: 40 or 42;
B) substitution of glycine with leucine or arginine at position 4 in the amino acid
sequence of SEQ ID NO: 40 or 42; and
C) substitution of asparagine with glutamine at position 5
sequence of SEQ ID NO: 40 or 42.
[Claim 20]

The humanized monoclonal antibody or an antody fragment thereof according

cording

40 or 42,

in the amino acid

to any one of claim 17 to 19, having:
a light chain variable region having the amino ac/d sequence of SEQ ID NO: 40 or 42,
and
a heavy chain variable region having the amiyfo acid sequence of SEQ ID NO: 41,
wherein asparagine at position 58 in the anfAno acid sequence of SEQ ID NO: 40 or 42
1s substituted with glutamine, and
further, any one of the following substitftions are optionally present:
A) substitution of asparagine with lysj
SEQ ID NO: 40 or 42; and
B) substitution of glycine with leugine or arginine at position 34 in the amino acid
sequence of SEQ ID NO: 40 or 4Y.
[Claim 21]
The humanized monocfonal antibody or an antibody fragment thereof according
to claim 20, having
a light chain variable regfon having the amino acid sequence of SEQ ID NO: 42, and
a heavy chain variable fegion having the amino acid sequence of SEQ ID NO: 41,
wherein asparagine af position 58 in the amino acid sequence of SEQ ID NO: 42 is
substituted with glytamine, and glycine at position 34 in the amino acid sequence of
SEQ ID NO: 42 isfubstituted with arginine.
[Claim 22]

The huplanized monoclonal antibody or an antibody fragment thereof according

e at position 33 in the amino acid sequence of

to claim 20, Aaving
a light chgfn variable region having the amino acid sequence of SEQ ID NO: 59, and a

ight chain variable region having

the amino acid sequence of SEQ ID NO: 54, 55, or, 56, or

an amino acid sequence having 95% or more identity to the amino acid sequence of
SEQ ID NO: 54, 55, or, 56; and
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a heavy chain variable region having

the amino acid sequence of SEQ ID NO: 57 or 58, or
an amino acid sequence having 95% or more identity to the amino acid sequencebf
SEQ ID NO: 57 or 58.

[Claim 24]

The humanized monoclonal antibody or an antibody fragment there
to claims 14 or 23, having
1) a light chain variable region having the amino acid sequence of SEQAD NO: 54,
and

according

a heavy chain variable region having the amino acid sequence of S ID NO: 57;
2) a light chain variable region having the amino acid sequence of/ SEQ ID NO: 55,
and
a heavy chain variable region having the amino acid sequencg/of SEQ ID NO: 57;
3) a light chain variable region having the amino acid sequghce of SEQ ID NO: 56,
and
a heavy chain variable region having the amino acid segfuence of SEQ ID NO: 57;
4) a light chain variable region having the amino acid/sequence of SEQ ID NO: 54,
and
a heavy chain variable region having the amino agfd sequence of SEQ ID NO: 58;
5) a light chain variable region having the amind acid sequence of SEQ ID NO: 55,
and

a heavy chain variable region having the anfno acid sequence of SEQ ID NO: 58;
6) a light chain variable region having the/amino acid sequence of SEQ ID NO: 56,
and

a heavy chain variable region having the amino acid sequence of SEQ ID NO: 58,
Substitutions are optionally present:

ine at position 25 in the amino acid sequence of

wherein one or more of the followin
A) substitution of serine with thre
SEQ ID NO: 54, 55 or 56;

B) substitution of serine with
SEQ ID NO: 54, 55 or 56;
C) substitution of serine wifh threonine at position 28 in the amino acid sequence of
SEQ ID NO: 54, 55 or 56;
D) substitution of glutg/mine with asparagine at position 95 in the amino acid
sequence of SEQ ID YO: 54, 55 or 56;

E) substitution of tfreonine with serine at position 31 in the amino acid sequence of
SEQ ID NO: 57 of'58;

F) substitutionf alanine with valine at position 63 in the amino acid sequence of

reonine at position 26 in the amino acid sequence of

uence of SEQ ID NO: 57 or 58; and
substitution of tyrosine with phenylalanine at position 105 in the amino acid
sequence of SEQ ID NO: 57 or 58.
[Claim 25]

The humanized monoclonal antibody or an antibody fragment thereof according
to claim 24, having a light chain variable region having the amino acid sequence of
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SEQ ID NO: 56, and a heavy chain variable region having the amino acid sequencgf of
SEQ ID NO: 57, wherein one or more of the following substitutions are optional
present:
A) substitution of serine with threonine at position 25 in the amino acid seqyfence of
SEQ ID NO: 56;
B) substitution of serine with threonine at position 26 in the amino acid gequence of
SEQ ID NO: 56;
C) substitution of serine with threonine at position 28 in the amino aghd sequence of
SEQ ID NO: 56;
D) substitution of glutamine with asparagine at position 95 in the/amino acid
sequence of SEQ ID NO: 56;

E) substitution of threonine with serine at position 31 in the ino acid sequence of

SEQ ID NO: 57;

F) substitution of alanine with valine at position 63 in the Amino acid sequence of
SEQ ID NO: 57;

G) substitution of lysine with arginine at position 67 in/the amino acid sequence of
SEQ ID NO: 57;

H) substitution of aspartic acid with glutamic acid g£ position 68 in the amino acid
sequence of SEQ ID NO: 57;
I) substitution of asparagine with glutamine at @osition 99 in the amino acid
sequence of SEQ ID NO: 57; and

J) substitution of tyrosine with phenylalani
sequence of SEQ ID NO: 57.

[Claim 26]

The humanized monoclonal anti
to any one of claims 14 to 25, further
a light chain constant region having/the amino acid sequence of SEQ ID NO: 52, and
a heavy chain constant region hay/ng the amino acid sequence of SEQ ID NO: 53,
wherein lysine is optionally addgd to the C-terminal end of SEQ ID NO: 53.

[Claim 27]

A pharmaceutical composition comprising the antibody or an antibody
fragment thereof according/to any one of claims 1 to 26.

[Claim 28]

A pharmaceutic
fragment thereof acc
binding of CCR8 to
[Claim 29]

A pharmafeutical composition comprising the antibody or an antibody
fragment therghf according to any one of claims 1 to 26, for use as a neutralizing

at position 105 in the amino acid

dy or an antibody fragment thereof according
aving:

composition comprising the antibody or an antibody
ding to any one of claims 1 to 26, for use in inhibiting a
CCR8 ligand.

antibody.
[Claim 30]
armaceutical composition comprising the monoclonal antibody or an
fragment thereof according to any one of claims 1 to 26 that binds to CCRS,
In recognizing tyrosine at position 17 in the amino acid sequence set forth in

The pharmaceutical composition according to claim 30, for use in inhibiting a
binding of CCR8 to a CCRS8 ligand.

[Claim 32]
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The pharmaceutical composition according to any one of claims 27 to 31,
wherein the antibody has ADCC activity.
[Claim 33]

The pharmaceutical composition according to any one of claims 27 g 31,
wherein the antibody is an IgG antibody.
[Claim 34]

The pharmaceutical composition according to any one of clgfms 27 to 33, for
use 1n treating cancer.
[Claim 35]

A polynucleotide encoding a light chain variable region or a heavy chain
variable region of the antibody according to any one of flaims 7 to 24.
[Claim 36]

An expression vector comprising the polynyfleotide according to claim 35.
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CLAIMS

[Claim 1]

A monoclonal antibody or an antibody fragment thereof that binds to CCRS, having:

a light chain variable region including

a CDRI1 having the amino acid sequence of SEQ ID NO: 2,

a CDR2 having the amino acid sequence of SEQ ID NO: 3, and

a CDR3 having the amino acid sequence of SEQ ID NO: 4, and

a heavy chain variable region including

a CDRI1 having the amino acid sequence of SEQ ID NO: 5,

a CDR2 having the amino acid sequence of SEQ ID NO: 6, and

a CDR3 having the amino acid sequence of SEQ ID NO: 7,

wherein asparagine at position 4 in the amino acid sequence of SEQ ID NO: 3 is substituted with
glutamine; and glycine at position 11 in the amino acid sequence of SEQ ID NO: 2 is substituted
with arginine.

[Claim 2]

The antibody or an antibody fragment thereof according to claim 1, which is a humanized
monoclonal antibody or an antibody fragment thereof.

[Claim 3]

The humanized monoclonal antibody or an antibody fragment thereof according to claim 2,
having

a light chain variable region having the amino acid sequence of SEQ ID NO: 42, and

a heavy chain variable region having the amino acid sequence of SEQ ID NO: 41,

wherein asparagine at position 58 in the amino acid sequence of SEQ ID NO: 42 is substituted
with glutamine, and glycine at position 34 in the amino acid sequence of SEQ ID NO: 42 is
substituted with arginine.

[Claim 4]

The humanized monoclonal antibody or an antibody fragment thereof according to claim 2,
having

a light chain variable region having the amino acid sequence of SEQ ID NO: 59, and a heavy
chain variable region having the amino acid sequence of SEQ ID NO: 41.

[Claim 5]

The humanized monoclonal antibody or an antibody fragment thereof according to any one of
claims 2 to 4, further having:

a light chain constant region having the amino acid sequence of SEQ ID NO: 52, and

a heavy chain constant region having the amino acid sequence of SEQ ID NO: 53,
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wherein lysine is optionally added to the C-terminal end of SEQ ID NO: 53.

[Claim 6]

A pharmaceutical composition comprising the antibody or an antibody fragment thereof
according to any one of claims 1 to 5.

[Claim 7]

A pharmaceutical composition comprising the antibody or an antibody fragment thereof
according to any one of claims 1 to 5, for use in inhibiting a binding of CCR8 to a CCR8 ligand.
[Claim 8]

A pharmaceutical composition comprising the antibody or an antibody fragment thereof
according to any one of claims 1 to 5, for use as a neutralizing antibody.

[Claim 9]

A pharmaceutical composition comprising the monoclonal antibody or an antibody fragment
thereof according to any one of claims 1 to 5 that binds to CCRS, for use in recognizing tyrosine
at position 17 in the amino acid sequence set forth in SEQ ID NO: 1.

[Claim 10]

The pharmaceutical composition according to claim 9, for use in inhibiting a binding of CCRS8 to
a CCRS ligand.

[Claim 11]

The pharmaceutical composition according to any one of claims 6 to 10, wherein the antibody
has ADCC activity.

[Claim 12]

The pharmaceutical composition according to any one of claims 6 to 10, wherein the antibody is
an IgG antibody.

[Claim 13]

The pharmaceutical composition according to any one of claims 6 to 12, for use in treating cancer.
[Claim 14]

A polynucleotide encoding a light chain variable region or a heavy chain variable region of the
antibody according to any one of claims 1 to 4.

[Claim 15]

An expression vector comprising the polynucleotide according to claim 14.
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