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Claims

[Claim 1]

An antibody against human CD147 or an anti
binding fragment thereof, which competes wit
one antibody selected from the group consifting of the
following (A) to (F) for binding to hum CD147 and which
activates signal transduction through L£D147:

(A) an antibody comprising a hefvy chain variable
region consisting of an amino acigl sequence represented
by SEQ ID NO: 71 and a light chfin variable region
consisting of an amino acid guence represented by SEQ
ID NO: 69;

(B) an antibody compfising a heavy chain variable
region consisting of ayf amino acid sequence represented
by SEQ ID NO: 51 and/a light chain variable region
consisting of an ino acid sequence represented by SEQ

ID NO: 49;

by SEQ ID/NO: 61 and a light chain variable region

ng of an amino acid sequence represented by SEQ
59;

an antibody comprising a heavy chain variable
egion consisting of an amino acid sequence represented

by SEQ ID NO: 81 and a light chain variable region
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consisting of an amino acid sequence represented by SE
ID NO: 79;

(E) an antibody comprising a heavy chain vari
region consisting of an amino acid sequence reprgsented
by SEQ ID NO: 10 and a light chain variable refion
consisting of an amino acid sequence represefited by SEQ
ID NO: 8; and

(F) an antibody comprising a heavy f£hain variable
region consisting of an amino acid segluence represented
by SEQ ID NO: 20 and a light chain pfariable region
consisting of an amino acid sequefice represented by SEQ
ID NO: 18.

[Claim 2]

An antibody against hyfman CD147 or an antigen-
binding fragment thereoff which binds to an epitope to
which at least one antfbody selected from the group
consisting of the fgfllowing (A) to (F) binds, and which
activates signal yransduction through CD147:
(A) an antjbody comprising a heavy chain variable
region consisfing of an amino acid sequence represented
by SEQ ID 71 and a light chain variable region
consisti of an amino acid sequence represented by SEQ
an antibody comprising a heavy chain variable
ion consisting of an amino acid sequence represented

y SEQ ID NO: 51 and a light chain variable region
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consisting of an amino acid sequence represented by SEQ
ID NO: 49;

(C) an antibody comprising a heavy chain variabfe
region consisting of an amino acid sequence repregknted
by SEQ ID NO: 61 and a light chain variable regjon
consisting of an amino acid sequence represenjyed by SEQ
ID NO: 59;

(D) an antibody comprising a heavy cHain variable
region consisting of an amino acid sequfnce represented
by SEQ ID NO: 81 and a light chain vgfiable region
consisting of an amino acid sequen represented by SEQ
ID NO: 79;

(E) an antibody comprising/a heavy chain variable
region consisting of an aming/ acid sequence represented
by SEQ ID NO: 10 and a lig chain variable region
consisting of an amino agid sequence represented by SEQ
ID NO: 8; and

(F) an antibody/comprising a heavy chain variable
region consisting Af an amino acid sequence represented
by SEQ ID NO: 2%/and a light chain variable region
consisting of An amino acid sequence represented by SEQ
ID NO: 18.

[Claim 3]

The/ antibody against human CD147 or the antigen-
bindifg fragment thereof according to claim 1 or 2, which
has/decreased ADCC activity or lacks ADCC activity.

laim 4]
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The antibody against human CD147 or the antigen-
binding fragment thereof according to any one of clai
to 3, which has decreased CDC activity or lacks CD
activity. “
[Claim 5]

The antibody against human CD147 or the/antigen-
binding fragment thereof according to any fne of claims 1
to 4, which has decreased ADCP activityr lacks ADCP
activity.

[Claim 6]

The antibody or the antigen-§finding fragment thereof
according to any one of claims to 5, which binds to an
epitope comprising residues arginine (Arg) at position
106 to glycine (Gly) at pogition 165 in SEQ ID NO: 3.
[Claim 7]

The antibody or t)fe antigen-binding fragment thereof
according to any ongf of claims 1 to 6, which binds to an
epitope comprising residues of arginine (Arg) at position

106, lysine (Lyf) at position 108, alanine (Ala) at

position 109,/valine (Val) at position 110, lysine (Lys)
at positiorny 127, serine (Ser) at position 128, glutamic
acid (Gl at position 129, serine (Ser) at position 130,
valine /(val) at position 131, proline (Pro) at position
132, /proline (Pro) at position 133, wvaline (Val) at
pofition 134, glutamine (Gln) at position 164 and glycine
Gly) at position 165 in the amino acid sequence set

forth in SEQ ID NO: 3.
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[Claim 8]

The antibody or the antigen-binding fragment theregf
according to any one of claims 1 to 7, wherein:

in the heavy chain sequence, which comprises a
variable region having CDRH1, CDRHZ and CDRH3, t CDRH1
consists of an amino acid sequence represented py SEQ ID
NO: 75, the CDRHZ consists of an amino acid sgfquence
represented by SEQ ID NO: 76, and the CDRH3/consists of
an amino acid sequence represented by SEQ/ID NO: 77; and

in the light chain sequence, which/comprises a
variable region having CDRL1, CDRLZ2 ajAd CDRL3, the CDRLI1
consists of an amino acid sequence fepresented by SEQ ID
NO: 72, the CDRLZ2 consists of an Amino acid sequence
represented by SEQ ID NO: 73, d the CDRL3 consists of
an amino acid sequence represgnted by SEQ ID NO: 74.
[Claim @]

The antibody or the ZAntigen-binding fragment thereof
according to any one offclaims 1 to 5, which binds to an
epitope comprising ar/amino acid sequence set forth in
SEQ ID NO: 143 or amino. acid sequence in which one or
several amino acifls are deleted, substituted or added in
the sequence off/SEQ ID NO: 143.

[Claim 10]

The anfibody or the antigen-binding fragment thereof
according/to any one of claims 1 to 5 or 9, wherein:

in/the heavy chain sequence, which comprises a

varighle region having CDRH1, CDRHZ and CDRH3, the CDRHI1
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consists of an amino acid sequence represented by SEQ ID

NO: 55, the CDRH2 consists of an amino acid sequence
represented by SEQ ID NO: 56, and the CDRH3 consists o
an amino acid sequence represented by SEQ ID NO: 57;
in the light chain sequence, which comprises
variable region having CDRL1, CDRL2 and CDRL3, tpfle CDRLI1
consists of an amino acid sequence represented/by SEQ ID
NO: 52, the CDRL2 consists of an amino acid fequence
represented by SEQ ID NO: 53, and the CDR consists of
an amino acid sequence represented by SFQ ID NO: 54.
[Claim 11]
The antibody or the antigen-bifding fragment thereof
according to any one of claims 1/o 5 or 9, wherein:
in the heavy chain sequengf, which comprises a
variable region having CDRH1/ CDRH2 and CDRH3, the CDRH1
consists of an amino acid jfequence represented by SEQ ID
NO: 65, the CDRH2 consighs of an amino acid sequence
represented by SEQ IDMNO: 66, and the CDRH3 consists of
an amino acid sequepfce represented by SEQ ID NO: 67; and
in the light chain sequence, which comprises a
variable region/having CDRL1, CDRL2 and CDRL3, the CDRL1
consists of amino acid sequence represented by SEQ ID
NO: 62, th¢ CDRL2 consists of an amino acid sequence
ed by SEQ ID NO: 63, and the CDRL3 consists of
o acid sequence represented by SEQ ID NO: 64.

[Claim 12]
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The antibody or the antigen-binding fragment theregf
according to any one of claims 1 to 5 or 9, wherein:
in the heavy chain sequence, which comprises
variable region having CDRH1, CDRH2 and CDRH3, tlhfe CDRHI
consists of an aminc acid sequence represented/by SEQ ID
NO: 85, the CDRH2 consists of an amino acid Jfequence
represented by SEQ ID NO: 86, and the CDR consists of
an amino acid sequence represented by 3 ID NO: 87; and
in the light chain sequence, whi comprises a
variable region having CDRL1, CDRL2/and CDRL3, the CDRLI1
consists of an amino acid sequencg represented by SEQ ID
NO: 82, the CDRLZ consists of amino acid sequence
represented by SEQ ID NO: 83,/ and the CDRL3 consists of
an amino acid sequence repyesented by SEQ ID NO: 84.
[Claim 13]
The antigen-bindiyg fragment of the antibody
according to any onegfof claims 1 to 12, which is selected
from the group copbSisting of Fab, F(ab')2, Fab' and Fv.
[Claim 14]
The antibfody according to any one of claims 1 to 12,
which is scfv.
[Claim 1
antibody or the antigen-binding fragment thereof
accofding to any one of claims 1 to 12, which is a

chf/meric antibody.

Claim 16]
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The antibody or the antigen-binding fragment thereof
according to any one of claims 1 to 12, which is
humanized.

[Claim 17]

The antibody according to any one of claims 1 Lo 16,
wherein the heavy chain comprises a human immunoglobulin
Gl heavy chain constant region, a human immunoglobulin G2
heavy chain constant region or a human immungglobulin G4
heavy chain constant region, and the light/chain
comprises a human immunoglobulin x light/chain constant
region.
[Claim 18]

The antibody according to clafm 17, wherein the
heavy chain comprises the human /fmmunoglobulin G4 heavy
chain constant region.
[Claim 19]

The antibody accordi to claim 18, wherein within
the human immunoglobuliyf G4 heavy chain constant region,
the serine (Ser) at p¢sition 228 as indicated by the EU
index is substitutegf with a proline (Pro).
[Claim 20]

The antibo according to claim 18, wherein within
the human immygnoglcobulin G4 heavy chain constant region,
the phenylafanine (Phe) at position 234 as indicated by
the EU ex is substituted with an alanine (Ala), and

the leufine (Leu) at position 235 as indicated by the EU

is substituted with an alanine (Ala).
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[Claim 21]

The antibody according to claim 18, wherein wifhin
the human immunoglobulin G4 heavy chain constant /region,
the serine (Ser) at position 228 as indicated the EU
index is substituted with a proline (Pro), t
phenylalanine (Phe) at position 234 as indjycated by the
EU index 1s substituted with an alanine la), and the
leucine (Leu) at position 235 as indicgfted by the EU
index is substituted with an alanine/(Ala).

[Claim 22]

The antibody according to clhim 17, wherein the
heavy chain comprises the humay/ immunoglobulin G2 heavy
chain constant region.

[Claim 23]

An antibody against fiuman CD147 or an antigen-
binding fragment there¢ff, which comprises the following
{c) and (d), and actjvates signal transduction through
CD147:

{(c) a heavy f£hain variable region selected from the
group consistigg of the following (cl) to (c4):

(cl) heavy chain variable region consisting of
amino acid/residues at positions 20 to 136 in an amino
acid segyence represented by SEQ ID NO: 135;

c2) a heavy chain variable region consisting of
aming acid residues at positions 20 to 136 in an amino

acjyd sequence represented by SEQ ID NO: 147;
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(c3) an amino acid sequence having at least 95% o
more sequence identity with the sequence of a framewor
region outside each CDR seguence in the sequence of
or (c2); and

(c4) an amino acid sequence in which one
several amino acids are deleted, substituted, gr added in
the sequence of.a framework region outside efch CDR
sequence in the sequence according to any gne of (cl) to
(c3):; and

{d) a light chain variable region/selected from the
group consisting of the following (d to (d5):
(d1) a light chain variable/region consisting of
amino acid residues at positions/21 to 128 in an amino
acid sequence represented by SZQ ID NO: 137;

(d2) a light chain vapiable region consisting of
amino acid residues at posftions 21 to 128 in an amino
acid sequence representefl by SEQ ID NO: 149;

(d3) a light chfin variable region consisting of
amino acid residues At positions 21 to 128 in an amino
acid sequence reprfsented by SEQ ID NO: 151;

(d4) an apfino acid sequence having at least 95% or
more sequence Adentity with the sequence of a framework
region outsifle each CDR sequence in the sequence
according fo any one of (dl) to (d3); and
5) an amino acid sequence in which one or
amino acids are deleted, substituted, or added in

sever

equence of a framework region outside each CDR
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sequence in the sequence according to any one of (dl) to
(d4) .
[Claim 24]

The antibody or the antigen-binding fragment thefeof
according to claim 23, which comprises:

the heavy chain variable region consisting
acid residues at positions 20 to 136 in the a
sequence represented by SEQ ID NO: 135; and

the light chain variable region consjysting of amino
acid residues at positions 21 to 128 ip/the amino acid
sequence represented by SEQ ID NO: 1
[Claim 25]

The antibody or the antigen/binding fragment thereof
according to claim 23, which

the heavy chain consist/fing of amino acid residues at
positions 20 to 463 in t amino acid sequence
represented by SEQ ID 135; and
the light chain Lonsisting of amino acid residues at
positions 21 to 234 in the amino acid sequence
represented by Q ID NO: 137.
[Claim 26]

The ant/Aibody or the antigen-binding fragment thereof
according/to claim 23, which comprises:
heavy chain variable region consisting of amino
acid/residues at positions 20 to 136 in the amino acid

sefiuence represented by SEQ ID NO: 147; and
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acid residues at positions 21 to 128 in the amino
sequence represented by SEQ ID NCO: 149.
[Claim 27]

The antibody or the antigen-binding fragfent thereof
according to claim 23, which comprises:

the heavy chain consisting of amino Acid residues at
positions 20 to 463 in the aminoc acid glequence
represented by SEQ ID NO: 147; and

the light chain consisting of Amino acid residues at
positions 21 to 234 in the amino/acid sequence
represented by SEQ ID NO: 149.
[Claim 28]

The antibody or the apfigen-binding fragment thereof
according to claim 23, wifich comprises:

the heavy chain vgfkiable region consisting of amino
acid residues at posjytions 20 to 136 in the amino acid
sequence representgd by SEQ ID NO: 147; and

the light chfin variable region consisting of amino
acld residues #t positions 21 to 128 in the amino acid
sequence repyesented by SEQ ID NO: 151.
[Claim 29]

The /antibody or the antigen-binding fragment thereof
accordyng to claim 23, which comprises:

he heavy chain consisting of amino acid residues at
pofitions 20 to 463 in the amino acid sequence

epresented by SEQ ID NO: 147; and
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the light chain consisting of amino acid residu
positions 21 to 234 in the amino acid seguence
represented by SEQ ID NO: 151.

[Claim 30]

An antibody against human CD147 or an arnfigen-
binding fragment thereof, which comprises e following
(a) and (b), and activates signal transdyttion through
CD147:

(a) a heavy chain variable regicgfi selected from the
group consisting of the following 1) to (a4d):
(al) a heavy chain variab region consisting of
amino acid residues at positio 20 to 140 in an amino
acid sequence represented by/EQ ID NO: 123;

(a2) a heavy chain vAriable region consisting of
amino acid residues at pglsitions 20 to 140 in an amino
acid sequence represenyed by SEQ ID NO: 125;

{(a3) an amino Acid sequence having at least 95% or
more sequence idenyity with the sequence of a framework
region outside egch CDR sequence in the seguence of (al)
or {(a2); and.

(ad) amino acid sequence in which one or
several amjno acids are deleted, substituted, or added in
the sequghce of a framework region outside each CDR
sequenge in the sequence according to any one of (al) to
and
(b) a light chain variable region selected from the

roup consisting of the following (bl) to (b3):
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{bl) a light chain wvariable region consisting of
amino acid residues at positions 21 to 128 in an amin

acid seqguence represented by SEQ ID NO: 127;

(b2) an amino acid sequence having at leasty/ 95% or

{(b3) an amino acid sequence in which/one or several
amino acids are deleted, substituted, added in the
sequence of a framework region outsige each CDR sequence
in the sequence of (bl) or (b2).

[Claim 31]

The antibody or the antigfn-binding fragment thereof
according to claim 30, whiclf comprises:

the heavy chain varigbhle region consisting of amino
acid residues at positighs 20 to 140 in the amino acid
sequence represented Jy SEQ ID NO: 123 or the heavy chain
variable region confisting of amino acid residues at
positions 20 to 0 in the amino acid sequence
represented by /ASEQ ID NO: 125; and

the lig chain variable region consisting of amino
acid residyfes at positions 21 to 128 in the amino acid
sequence/represented by SEQ ID NO: 127.

[Clain/ 32]
The antibody or the antigen-binding fragment thereof

aglcording to claim 30, which comprises:
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the heavy chain consisting of amino acid residues at
positions 20 to 466 in the amino acid sequence
represented by SEQ ID NO: 123 or the heavy chain
consisting of amino acid residues at positions 20 t¢f 467
in the amino acid sequence represented by SEQ ID AO: 125;
and

the light chain consisting of aminc acigf residues at
positions 21 to 234 in the amino acid seqguygnce
represented by SEQ ID NO: 127.
[Claim 33]

An antibody against human CDl4f or an antigen-
binding fragment thereof, which gomprises the following
(e} and (f), and activates sigfial transduction through
CD147:

{e) a heavy chain vayliable region selected from the
group consisting of the/following (el) to (e4):

{el) a heavy ain variable region consisting of
amino acid residuef at positions 20 to 137 in an amino
acid sequence regbpresented by SEQ ID NO: 129;
{e2) aieavy chain variable region consisting of
amino acid fesidues at positions 20 to 137 in an amino
nce represented by SEQ ID NO: 131;

{e3) an aminc acid sequence having at least 95% or
moref sequence identity with the sequence of a framework
r¢gion outside each CDR sequence in the sequence of (el)

or (e2); and
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(e4) an amino acid sequence in which one or
several amino acids are deleted, substituted, or agled in
the sequence of a framework region outside each R
sequence in the sequence according to any one (el) to
(e3); and

(f) a light chain variable region selefted from the
group consisting of the following (fl) t¢f (£3):

(f1) a light chain variable regifn consisting of
amino acid residues at positions 21 #o 128 in an amino
acid sequence represented by SEQ I/ NO: 133;

(f2) an amino acid sequen having at least 95% or
more sequence identity with th¢ sequence of a framework
region outside each CDR sequghce in the sequence of (fl);
and

(£3) an amino acidf sequence in which one or
several amino acids ard deleted, substituted, or added in
the sequence of a frgmework region outside each CDR
sequence in the segluence of (fl) or (f2).

[Claim 34]
The antibgfly or the antigen-binding fragment thereof

according to/claim 33, which comprises:

sequenge represented by SEQ ID NO: 129 or the heavy chain

pofitions 20 to 137 in the amino acid sequence

epresented by SEQ ID NO: 131; and
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acid residues at positions 21 to 128 in the amino
sequence represented by SEQ ID NO: 133.
[Claim 35]

The antibody or the antigen-binding fraghent thereof
according to claim 33, which comprises:

the heavy chain consisting of amino Acid residues at
positions 20 to 463 in the amino acid quence
represented by SEQ ID NO: 129 or the fieavy chain
consisting of amino acid residues positions 20 to 464
in the amino acid sequence repregented by SEQ ID NO: 131;
and

the light chain consistifig of amino acid residues at
positions 21 to 234 in theamino acid segquence
represented by SEQ ID NOyZ 133.

[Claim 36]

An antibody agaifist human CD147 or an antigen-
binding fragment thfereof, which comprises the following
(g) and (h), and/activates signal transduction through
CD147:

{(g) a hehvy chain variable region selected from the
group consiysting of the following (gl) to (g3):

(gh) a heavy chain variable region consisting of
amino gcid residues at positions 20 to 138 in an amino
acid/sequence represented by SEQ ID NO: 139;

{(g2) an amino acid sequence having at least 95% or

bre sequence identity with the sequence of a framework
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region outside each CDR sequence in the sequence of (gl)
and

{(g3) an amino acid sequence in which one or
several amino acids are deleted, substituted, or agded in
the sequence of a framework region outside each ZDR
seqguence in the sequence of (gl) or (g2); and

(h) a light chain variable region selecyfed from the
group consisting of the following (hl) to 3):

{(hl) a light chain wvariable regioy consisting of
amino acid residues at positions 21 to/128 in an amino
acid sequence represented by SEQ ID JO: 141;

{h2) an amino acid sequence/having at least 95% or
more sequence ldentity with the fequence of a framework
region outside each CDR sequenfe in the sequence of (hl);
and

(h3) an amino acid glegquence in which one or
several amino acids are geleted, substituted, or added in
the sequence of a framfwork region outside each CDR
sequence in the sequfnce of (hl) or (h2).

[Claim 37]

The antibody or the antigen-binding fragment thereof
according to c¢faim 36, which comprises:

the heayy chain variable region consisting of amino
acid residfies at positions 20 to 138 in the amino acid

sequence/represented by SEQ ID NO: 139; and
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the light chain variable region ccnsisting of amino
acid residues at positions 21 to 128 in the amino acid

sequence represented by SEQ ID NO: 141.

[Claim 38]

The antibody or the antigen-binding fragment ereof

according to claim 36, which comprises:

the heavy chain consisting of amino acid fesidues at

positions 20 to 464 in the amino acid sequeyce

represented by SEQ ID NO: 139; and

the light chain consisting of ami acid residues at

positions 21 to 234 in the amino aci¢f sequence

represented by SEQ ID NO: 141.

[Claim 39]
The antibody against hum CD147 or the antigen-
binding fragment thereof acgording to any one of claims

23 to 38, which has decrefsed ADCC activity or lacks ADCC

activity.
[Claim 40]

The antibody ainst human CD147 or the antigen-

binding fragment/thereof according to any one of claims

23 to 39, whi has decreased CDC activity or lacks CDC

activity.

[Claim 41

antibody against human CD147 or the antigen-

bindg fragment thereof according to any one of claims

o 40, which has decreased ADCP activity or lacks ADCP

ctivity.
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[Claim 42]

A pharmaceutical composition comprising at leghkt one
of the antibodies or antigen-binding fragments thlereof
according to any one of claims 1 to 41.

[Claim 43]

The pharmaceutical composition accordi to claim 42,
which is an antitumor agent.
[Claim 44]

The pharmaceutical composition agfording to claim 43,
wherein the tumor is a tumor expregsing CD147.
[Claim 45]

The pharmaceutical composifion according to claim 43
or 44, wherein the tumor is ncreatic cancer, liver
cancer, gastric cancer, co}on cancer, renal cancer,
breast cancer, uterine cghcer, ovarian cancer, lung
cancer, lymphoma, thyrd¢id cancer, skin cancer, head and
neck cancer, sarcoma/ prostate cancer, bladder cancer,
brain tumor, gastr¢gintestinal stromal tumor (GIST),
leukemia, acute eloid leukemia (AML), chronic myeloid
leukemia (CML)/ chronic lymphocytic leukemia (CLL), acute
lymphocytic Jeukemia (ALL), malignant lymphoma, B-cell
lymphoma, pon-Hodgkin's lymphoma or diffuse large B-cell
lymphoma /(DLBCL) .

[Claim/46]
he pharmaceutical composition according to any one
of Jclaims 43 to 45, wherein the tumor i1s pancreatic

ancer, liver cancer, gastric cancer, colon cancer, renal
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cancer, leukemia, acute myeloid leukemia (AML), chroyfic
myeloid leukemia (CML), chronic lymphocytic leukemjpa
(CLL), acute lymphocytic leukemia (ALL), maligna
lymphoma, B-cell lymphoma, non-Hodgkin's lymph
diffuse large B-cell lymphoma (DLBCL).
[Claim 47]

The pharmaceutical compositicn accoxyfling to any one
of claims 43 to 46, wherein the tumor js a SMAD4-positive
tumor or a tumor having a decreased pression level of
or lacking the expression of KLFbG.
[Claim 48]

The pharmaceutical composifion according to any one
of claims 42 to 47, further ¢gomprising another antitumor
agent.

[Claim 49]

A method for treathing a tumor, comprising
administering the anyibody or the antigen-binding
fragment thereof agcording to any one of claims 1 to 41
or the pharmaceuyical composition according to any one of
claims 42 to 4% to a patient.
[Claim 50]

The mefthod according to claim 49, wherein the tumor

is a tumglr expressing CD147.

he method according to claim 49 or 50, wherein the
tugfor is pancreatic cancer, liver cancer, gastric cancer,

olon cancer, renal cancer, breast cancer, uterine cancer,
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ovarian cancer, lung cancer, lymphoma, thyroid cancer,
skin cancer, head and neck cancer, sarcoma, prostate
cancer, bladder cancer, brain tumor, gastrointesting
stromal tumor (GIST), leukemia, acute myeloid leukgmia
{BML), chronic myeloid leukemia (CML), chronic
lymphocytic leukemia (CLL), acute lymphocytic fLeukemia
(ALL), malignant lymphoma, B-cell lymphoma, fion-Hodgkin's
lymphoma or diffuse large B-cell lymphoma /DLBCL).

[Claim 52]

The method according to any one of claims 49 to 51,
wherein the tumor is pancreatic cancgr, liver cancer,
gastric cancer, colon cancer, renaf cancer, leukemia,
acute myeloid leukemia (AML), chfonic myeloid leukemia
{(CML), chronic lymphocytic leukemia (CLL), acute
lymphocytic leukemia (ALL), plalignant lymphoma, B-cell
lymphoma, non-Hodgkin's lyfiphoma or diffuse large B-cell
lymphoma (DLBCL) .

[Claim 53]

The method accoyding to any one of claims 49 to 52,
wherein the tumor s a SMAD4-positive tumor or a tumor
having a decreasgd expression level of or lacking the
expression of ALF5.

[Claim 54]

The mgthod according to any one of claims 49 to 53,

wherein fhe antibody or the antigen-binding fragment

or the pharmaceutical composition is
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[Claim 55]

A polynucleotide which encodes the antibody or the
antigen-binding fragment thereof according to any one o
claims 1 to 41.

[Claim 56]

The polynucleotide according to claim 55, whfch
comprises a polynucleotide selected from the gpybup
consisting of the following (jl) to (33):

(71) a polynucleotide encoding CDRHI1 nsisting of
an amino acid sequence represented by SEZ ID NO: 75,
CDRH2 consisting of an amino acid seqyfnce represented by
SEQ ID NO: 76 and CDRH3 consisting an amino acid
sequence represented by SEQ ID NO/ 77, and a
polynucleotide encoding CDRL1 c¢nhsisting of an amino acid
sequence represented by SEQ I} NO: 72, CDRL2Z consisting
of an amino acid sequence rgpresented by SEQ ID NO: 73
and CDRL3 consisting of amino acid sequence
represented by SEQ ID : 74;

{j2) a polynuclefbtide having at least 95% sequence
identity with the cleotide sequence according to (J1);
and

(i3) a pofynucleotide in which one to several
nucleotides Are substituted, deleted or added in the

polynucleghfide according to (jl) or (j2).
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The polynucleotide according to claim 55, which
comprises a polynucleotide selected from the group
consisting of the following (il) to (i3):

(il) a polynucleotide encoding CDRH1 consifting of
an amino acid sequence represented by SEQ IDMNO: 55,
CDRH2 consisting of an amino acid sequence frepresented by
SEQ ID NO: 56 and CDRH3 consisting of an/amino acid
sequence represented by SEQ ID NO: 57, fand a
polynucleotide encoding CDRL1 consisting of an aminc acid
sequence represented by SEQ ID NO: 2, CDRLZ consisting
of an amino acid sequence represghted by SEQ ID NO: 53
and CDRL3 consisting of an ami acid sequence
represented by SEQ ID NO: 54,

(i2) a polynucleotide having at least 95% sequence
identity with the nucleo®/ide sequence according to (il);
and

(i3) a polynucleftide in which one to several
nucleotides are sulfstituted, deleted or added in the
polynucleotide aglcording to (il) or (i2).

[Claim 58]

The polyfiucleotide according to claim 55, which
comprises polynucleotide selected from the group
consistipgfg of the following (kl) to (k3):

(L) a polynucleotide encoding CDRH1 consisting of
an agfino acid sequence represented by SEQ ID NO: 65,
CDPAI2 consisting of an amino acid sequence represented by

Q ID NO: 66 and CDRH3 consisting of an amino acid
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sequence represented by SEQ ID NO: 67, and a
polynucleotide encoding CDRL1 consisting of an amipgo acid
sequence represented by SEQ ID NO: 62, CDRL2 congisting
of an amino acid sequence represented by SEQ Il NO: 63
and CDRL3 consisting of an aminc acid sequengke
represented by SEQ ID NO: 64;

(k2) a polynucleotide having at lea 95% sequence
identity with the nucleotide sequence cording to (kl1);
and

(k3) a polynucleotide in whichfone to several
nucleotides are substituted, delglted or added in the
polynucleotide according to (k or (k2).

[Claim 59]

The polynucleotide acgbrding to claim 53, which
comprises a polynucleotigle selected from the group
consisting of the follglwing (ml) to (m3):

(ml) a polynuclebtide encoding CDRH1 consisting of
an amino acid sequghce represented by SEQ ID NO: 85,
CDRH2 consisting/of an amino acid sequence represented by
SEQ ID NO: 86 d CDRH3 consisting of an amino acid
seqguence repyesented by SEQ ID NO: 87, and a
polynucleoyide encoding CDRL1 consisting of an aminc acid
sequence frepresented by SEQ ID NO: 82, CDRL2Z2 consisting
of an ino acid sequence represented by SEQ ID NO: 83
and RL3 consisting of an amino acid sequence

reyresented by SEQ ID NO: 84;
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(m2) a polynucleotide having at least 95% sequence
identity with the nucleotide sequence according to (ml
and

(m3) a polynucleotide in which one to several
nucleotides are substituted, deleted or added in/the
polynucleotide according to (ml) or (m2}.
[Claim 60]

An expression vector comprising the p¢flynucleotide
according to any one of claims 55 to 59.
[Claim 61]

A host cell transformed with th¢ expression vector
according to claim 60.

[Claim 62]

A method for producing th¢/ antibody or the antigen-
binding fragment thereof accgrding to any one of claims 1
to 41, comprising a step of culturing the host cell
according to claim 61 ang collecting a target antibody or
an antigen-binding fragment thereof from a culture
supernatant.
[Claim 63]

The antibody or the antigen-binding fragment thereof
according to apy one of claims 1 to 41, wherein the
activation of signal transduction through CD147 is an
activation/of p38MAPK and/or an activation of SMAD4.
[Claim 6A]

TYe antibody or the antigen-binding fragment thereof

accofding to claim 63, wherein the activation of p38MAPK
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and/or the activation of SMAD4 is an increase in p38MAPK
expression level, the phosphorylation of p38MAPK, the
phosphorylation of HSP27, an increase in CXCL8 expressio
level, an increase in rhoB expression level, a decreas
in KLF5 mRNA or a decrease in KLF5 protein expressio
level.

[Claim ©65]

A method for treating a tumor, comprising
administering the antibody or the antigen-bifding
fragment thereof according to claim 63 or f4.

[Claim 66]

A method for predicting responsivghess to cancer
treatment, comprising:

detecting the expression of SYAD4 or the expression
of KLF5 in a biclogical sample rived from a cancer
patient; and

determining a patient's/responsiveness to cancer
treatment with the antibo or the antigen-binding
fragment thereof accordifig to any one of claims 1 to 41
or the pharmaceutical fLomposition according to any one of
claims 42 to 48 to bf positive, when SMAD4 expression is
detected in the pafient, or a decrease in KLF5 expressicn
level or a lack Af KLF5 expression is detected in the

patient.

[Claim 67]

d for selecting subjects for cancer treatment,
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detecting the expression of SMAD4 or the expressfon
of KLF5 in a biological sample derived from a canc
patient; and

selecting a patient as a subject of cancer/treatment
with the antibody or the antigen-binding fragfent thereof
according to any one of claims 1 to 41 or e
pharmaceutical composition according to y one of claims
42 to 48, when SMAD4 expression is detefted in the
patient or a decrease in KLF5 expressfion level or a lack
of KLF5 expression is detected in e patient.
[Claim 68]

A method for treating cancgr, comprising:

using a biological samplg derived from a cancer
patient to detect the presefice or the absence of the
expression of SMAD4 or t¢f detect the expression of KLFD
in the biclogical sample:; and

administering t antibody or the antigen-binding

fragment thereof agfording to any one of claims 1 to 41

the pharmaceutical composition according to any one of
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claims 42 to 48, the kit comprising at least one mea
for detecting the expression of SMAD4 or the expre
of KLF5 in a bioclogical sample derived from a ca

patient.
[Claim 70]

An antibody-drug complex comprising thf antibody or
the antigen-binding fragment therecf accgfding to any one

of claims 1 to 41 conjugated to another/drug.

[Claim 71]
A bispecific antibody comprisifig: the antigen-

binding fragment of the antibody According to any one of

claims 1 to 41; and an antigen-6inding fragment which

binds to an antigen other th CD147.



bhang
Line


- 255 -

Claims

1. An antibody against human CD147 or an antigen-
binding fragment thereof, comprising:

(1) a heavy chain sequence, which comprises a wvariable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 75, the CDRH2Z2 comprises SEQ ID NO: 76, and the CDRH3
comprises SEQ ID NO: 77, and a light chain sequence, which
comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
CDRL1 comprises SEQ ID NO: 72, the CDRL2 comprises SEQ ID NO:
73, and the CDRL3 comprises SEQ ID NO: 74:

(ii) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 55, the CDRH2 comprises SEQ ID NO: 56, and the CDRH3
comprises SEQ ID NO: 57, and a light chain sequence, which
comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
CDRL1 comprises SEQ ID NO: 52, the CDRL2 comprises SEQ ID NO:
53, and the CDRL3 comprises SEQ ID NO: 54;

(iii) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 65, the CDRH2 comprises SEQ ID NO: 66, and the CDRH3
comprises consists of an amino acid sequence represented by SEQ
ID NO: 67, and a light chain sequence, which comprises a
variable region having CDRL1, CDRL2 and CDRL3, the CDRL1
comprises SEQ ID NO: 62, the CDRL2 comprises SEQ ID NO: 63, and
the CDRL3 comprises SEQ ID NO: 64; or
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(iv) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 85, the CDRH2 comprises SEQ ID NO: 86, and the CDRH3
comprises SEQ ID NO: 87, and a light chain sequence, which
comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
CDRL1 comprises SEQ ID NO: 82, the CDRL2 comprises SEQ ID NO:
83, and the CDRL3 comprises SEQ ID NO: 84:

wherein the antibody or antigen-binding fragment thereof
competes with at least one antibody selected from the group
consisting of the following (A) to (F) for binding to human CD
147 and which activates signal transduction through CD147:

(A)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 71
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 69;

(B)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 51
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 49;

(C)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 61
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 59;

(D)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 81
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 79;

(E) an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 10
and a light chain variable region consisting of an amino acid

sequence comprises SEQ ID NO: 8; and
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(F) an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 20
and a light chain variable region consisting of an amino acid

sequence comprises SEQ ID NO: 18.

2. An antibody against human CD147 or an antigen-

binding fragment thereof, comprising:

(1) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 75, the CDRH2 comprises SEQ ID NO: 76, and the CDRH3
comprises SEQ ID NO: 77, and a light chain sequence, which
comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
CDRL1 comprises SEQ ID NO: 72, the CDRL2 comprises SEQ ID NO:
73, and the CDRL3 comprises SEQ ID NO: 74:

(ii) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 55, the CDRH2 comprises SEQ ID NO: 56, and the CDRH3
comprises SEQ ID NO: 57, and a light chain sequence, which
comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
CDRL1 comprises SEQ ID NO: 52, the CDRL2 comprises SEQ ID NO:
53, and the CDRL3 comprises SEQ ID NO: 54,

(iii) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 65, the CDRH2 comprises SEQ ID NO: 66, and the CDRH3
comprises SEQ ID NO: 67, and a light chain sequence, which
comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
CDRL1 comprises SEQ ID NO: 62, the CDRL2 comprises SEQ ID NO:
63, and the CDRL3 comprises SEQ ID NO: 64, or

(iv) a heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 85, the CDRH2 comprises SEQ ID NO: 86, and the CDRH3
comprises SEQ ID NO: 87, and a light chain sequence, which

comprises a variable region having CDRL1, CDRLZ2 and CDRL3, the
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CDRL1 comprises SEQ ID NO: 82, the CDRL2 comprises SEQ ID NO: 83,
and the CDRL3 comprises SEQ ID NO: 84:

wherein the antibody or antigen-binding fragment thereof
binds to an epitope to which at least one antibody selected
from the group consisting of the following (A) to (F) binds,
and which activates signal transduction through CD147:

(A)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 71
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 69;

(B)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 51
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 49;

(C)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 61
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 59;

(D)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 81
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 79;

(E)an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 10
and a light chain variable region consisting of an amino acid
sequence comprises SEQ ID NO: 8; and

(F) an antibody comprising a heavy chain variable region
consisting of an amino acid sequence comprises SEQ ID NO: 20
and a light chain variable region consisting of an amino acid

sequence comprises SEQ ID NO: 18.
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3. The antibody against human CD147 or the antigen-
binding fragment thereof according to claim 1, which has

decreased ADCC activity or lacks ADCC activity.

4. The antibody against human CD147 or the antigen-binding
fragment thereof according to claim 1, which has decreased CDC

activity or lacks CDC activity.

5. The antibody against human CD147 or the antigen-
binding fragment thereof according to claim 1, which has

decreased ADCP activity or lacks ADCP activity.

6. The antibody or the antigen-binding fragment thereof
according to claim 1, which binds to an epitope comprising
residues of arginine (Arg) at position 106 to glycine (Gly) at
position 165 in SEQ ID NO: 3.

7. The antibody or the antigen-binding fragment thereof
according to claim 1, which binds to an epitope comprising
residues of arginine (Arg) at position 106, lysine (Lys) at
position 108, alanine (Ala) at position 109, valine (Val) at
position 110, lysine (Lys) at position 127, serine (Ser) at
position 128, glutamic acid (Glu) at position 129, serine (Ser)
at position 130, valine (Val) at position 131, proline (Pro) at
position 132, proline (Pro) at position 133, valine (Val) at
position 134, glutamine (Gln) at position 164 and glycine (Gly)
at position 165 in the amino acid sequence set forth in SEQ ID

NO: 3.

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

in the heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises by
SEQ ID NO: 75, the CDRH2 comprises SEQ ID NO: 76, and the CDRH3
comprises SEQ ID NO: 77; and
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in the light chain sequence, which comprises a variable
region having CDRL1, CDRL2 and CDRL3, the CDRL1 comprises SEQ
ID NO: 72, the CDRL2 comprises SEQ ID NO: 73, and the CDRL3
comprises SEQ ID NO: 74.

9. The antibody or the antigen-binding fragment
thereof according to claim 1, which binds to an epitope
comprising an amino acid sequence set forth in SEQ ID NO:
143 or an amino acid sequence in which one or several amino
acids are deleted, substituted or added in the sequence of

SEQ ID NO: 143.

10. The antibody or the antigen-binding fragment

thereof according to claim 1, wherein:

in the heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises by SEQ
ID NO: 55, the CDRH2 comprises consists of an amino acid sequence
represented by SEQ ID NO: 56, and the CDRH3 comprises consists
of an amino acid sequence represented by SEQ ID NO: 57; and

in the light chain sequence, which comprises a variable
region having CDRL1, CDRL2 and CDRL3, the CDRL1 comprises SEQ ID
NO: 52, the CDRL2 comprises SEQ ID NO: 53, and the CDRL3
comprises SEQ ID NO: 54.

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

in the heavy chain sequence, which comprises a variable
region having CDRH1, CDRH2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 65, the CDRH2 comprises SEQ ID NO: 66, and the CDRH3
comprises SEQ ID NO: 67; and
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in the light chain sequence, which comprises a variable
region having CDRL1, CDRL2 and CDRL3, the CDRL1 comprises SEQ ID
NO: 62, the CDRL2 comprises SEQ ID NO: 63, and the CDRL3
comprises SEQ ID NO: 64.

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

in the heavy chain sequence, which comprises a variable
region having CDRH1, CDRHZ2 and CDRH3, the CDRH1 comprises SEQ ID
NO: 85, the CDRHZ comprises SEQ ID NO: 86, and the CDRH3
comprises SEQ ID NO: 87; and

in the light chain sequence, which comprises a variable
region having CDRL1, CDRL2 and CDRL3, the CDRL1 comprises SEQ
ID NO: 82, the CDRL2 comprises SEQ ID NO: 83, and the CDRL3
comprises SEQ ID NO: 84.

13. The antigen-binding fragment of the antibody
according to claim 1, which is selected from the group

consisting of Fab, F(ab’)2, Fab’ and Fv.

14. The antibody according to claim 1, which is scFv.

15. The antibody or the antigen-binding fragment

thereof according to claim 1, which is a chimeric antibody.

16. The antibody or the antigen-binding fragment

thereof according to claim 1, which is humanized.

17. The antibody according to claim 1, wherein the heavy
chain comprises a human immunoglobulin Gl heavy chain constant
region, a human immunoglobulin G2 heavy chain constant region or
a human immunoglobulin G4 heavy chain constant region, and the
light chain comprises a human immunoglobulin [] light chain

constant region.
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18. The antibody according to claim 17, wherein the heavy
chain comprises the human immunoglobulin G4 heavy chain

constant region.

19. The antibody according to claim 18, wherein within the
human immunoglobulin G4 heavy chain constant region, the serine
(Ser) at position 228 as indicated by the EU index is

substituted with a proline (Pro).

20. The antibody according to claim 18, wherein within
the human immunoglobulin G4 heavy chain constant region, the
phenylalanine (Phe) at position 234 as indicated by the EU
index is substituted with an alanine (Ala), and the leucine
(Leu) at position 235 as indicated by the EU index is

substituted with an alanine (Ala).

21. The antibody according to claim 18, wherein within the
human immunoglobulin G4 heavy chain constant region, the serine
(Ser) at position 228 as indicated by the EU index is substituted
with a proline (Pro), the phenylalanine (Phe) at position 234 as
indicated by the EU index is substituted with an alanine (Ala),
and the leucine (Leu) at position 235 as indicated by the EU

index is substituted with an alanine (Ala).

22. The antibody according to claim 17, wherein the heavy
chain comprises the human immunoglobulin G2 heavy chain constant

region.

23. An antibody against human CD147 or an antigen-binding
fragment thereof, which comprises the following (c) and (d),
and activates signal transduction through CD147:

(c) a heavy chain variable region selected from the group

consisting of the following (cl) to (c4):
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(cl)a heavy chain variable region consisting of amino
acid residues at positions 20 to 136 in an amino acid sedquence
comprising SEQ ID NO: 135;

(c2)a heavy chain variable region consisting of amino
acid residues at positions 20 to 136 in an amino acid seqguence
comprising SEQ ID NO: 147;

(c3)an amino acid sequence having at least 95% or more
sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence of (cl) or (c2); and

(c4)an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the sequence
of a framework region outside each CDR sequence in the sequence
according to any one of (cl) to (c3); and

(d) a light chain variable region selected from the group
consisting of the following (dl) to (db):

(dl) a light chain variable region consisting of amino
acid residues at positions 21 to 128 in an amino acid sequence

comprising SEQ ID NO: 137;

(d2)a light chain variable region consisting of amino
acid residues at positions 21 to 128 in an amino acid sequence
comprising SEQ ID NO: 149;

(d3)a light chain variable region consisting of amino
acid residues at positions 21 to 128 in an amino acid seqguence
comprising SEQ ID NO: 151;

(d4)an amino acid sequence having at least 95% or more
sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence according to any one
of (dl) to (d3); and

(d5)an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the seqguence
of a framework region outside each CDR sequence in the sequence

according to any one of (dl) to (d4).
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24. The antibody or the antigen-binding fragment
thereof according to claim 23, which comprises:

the heavy chain variable region consisting of amino acid
residues at positions 20 to 136 in the amino acid sequence
comprising SEQ ID NO: 135; and

the light chain variable region consisting of amino acid
residues at positions 21 to 128 in the amino acid sequence

comprising SEQ ID NO: 137.

25. The antibody or the antigen-binding fragment
thereof according to claim 23, which comprises:

the heavy chain consisting of amino acid residues at
positions 20 to 463 in the amino acid sequence comprising SEQ ID
NO: 135; and

the light chain consisting of amino acid residues at
positions 21 to 234 in the amino acid sequence comprising SEQ ID

NO: 137.

26. The antibody or the antigen-binding fragment
thereof according to claim 23, which comprises:

the heavy chain variable region consisting of amino acid
residues at positions 20 to 136 in the amino acid sequence
comprising SEQ ID NO: 147; and

the light chain variable region consisting of amino acid
residues at positions 21 to 128 in the amino acid sequence

comprising SEQ ID NO: 149.

27. The antibody or the antigen-binding fragment
thereof according to claim 23, which comprises:

the heavy chain consisting of amino acid residues at positions
20 to 463 in the amino acid sequence comprising SEQ ID NO: 147;

and
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the 1light chain consisting of amino acid residues at
positions 21 to 234 in the amino acid sequence comprising SEQ ID

NO: 149.

28. The antibody or the antigen-binding fragment
thereof according to claim 23, which comprises:

the heavy chain variable region consisting of amino acid
residues at positions 20 to 136 in the amino acid sequence
comprising SEQ ID NO: 147; and

the light chain variable region consisting of amino acid
residues at positions 21 to 128 in the amino acid sequence

comprising SEQ ID NO: 151.

29. The antibody or the antigen-binding fragment
thereof according to claim 23, which comprises:

the heavy chain consisting of amino acid residues at positions
20 to 463 in the amino acid sequence comprising SEQ ID NO: 147;
and

the 1light chain consisting of amino acid residues at
positions 21 to 234 in the amino acid sequence comprising SEQ ID

NO: 151.

30. An antibody against human CD147 or an antigen-binding
fragment thereof, which comprises the following (a) and (b),
and activates signal transduction through CD147:

(a) a heavy chain variable region selected from the group

consisting of the following (al) to (a4):

(al) a heavy chain variable region consisting of
amino acid residues at positions 20 to 140 in an amino acid
sequence comprising SEQ ID NO: 123;

(a2) a heavy chain variable region consisting of
amino acid residues at positions 20 to 140 in an amino acid

sequence comprising SEQ ID NO: 125;
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(a3) an amino acid sequence having at least 95% or
more sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence of (al) or (a2); and

(a4) an amino acid sequence in which one or
several amino acids are deleted, substituted, or added in the
sequence of a framework region outside each CDR sequence in the

sequence according to any one of (al) to (a3); and

(b) a light chain variable region selected from the group
consisting of the following (bl) to (b3):

(bl)a light chain variable region consisting of amino
acid residues at positions 21 to 128 in an amino acid seqguence
comprising SEQ ID NO: 127;

(b2)an amino acid sequence having at least 95% or more
sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence of (bl); and

(b3)an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the sequence
of a framework region outside each CDR sequence in the sequence

of (bl) or (b2).

31. The antibody or the antigen-binding fragment
thereof according to claim 30, which comprises:

the heavy chain variable region consisting of amino acid
residues at positions 20 to 140 in the amino acid sequence
comprising SEQ ID NO: 123 or the heavy chain variable region
consisting of amino acid residues at positions 20 to 140 in the
amino acid sequence comprising SEQ ID NO: 125; and

the light chain variable region consisting of amino acid
residues at positions 21 to 128 in the amino acid sequence

comprising SEQ ID NO: 127.

32. The antibody or the antigen-binding fragment

thereof according to claim 30, which comprises:
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the heavy chain consisting of amino acid residues at
positions 20 to 466 in the amino acid sequence comprising SEQ ID
NO: 123 or the heavy chain consisting of amino acid residues at
positions 20 to 467 in the amino acid sequence comprising SEQ ID

NO: 125; and

the light chain consisting of amino acid residues at
positions 21 to 234 in the amino acid sequence comprising SEQ

ID NO: 127.

33. An antibody against human CD147 or an antigen-
binding fragment thereof, which comprises the following (e)
and (f), and activates signal transduction through CD147:

(e) a heavy chain variable region selected from the group
consisting of the following (el) to (e4):

(el)a heavy chain variable region consisting of amino
acid residues at positions 20 to 137 in an amino acid sequence
comprising SEQ ID NO: 129;

(e2)a heavy chain variable region consisting of amino
acid residues at positions 20 to 137 in an amino acid seqguence
comprising SEQ ID NO: 131;

(e3)an amino acid sequence having at least 95% or more
sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence of (el) or (2); and

(e4)an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the sequence
of a framework region outside each CDR sequence in the sequence
according to any one of (el) to (e3); and

(f) a light chain variable region selected from the group
consisting of the following (fl) to (£f3):

(fl) a 1ight chain variable region consisting of amino
acid residues at positions 21 to 128 in an amino acid sequence

comprising SEQ ID NO: 133;
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(f2) an amino acid sequence having at least 95% or more
sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence of (fl); and

(f3) an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the sequence
of a framework region outside each CDR sequence in the sequence

of (f1) or (£f2).

34. The antibody or the antigen-binding fragment
thereof according to claim 33, which comprises:

the heavy chain variable region consisting of amino acid
residues at positions 20 to 137 in the amino acid sequence
comprising SEQ ID NO: 129 or the heavy chain variable region
consisting of amino acid residues at positions 20 to 137 in the

amino acid sequence comprising SEQ ID NO: 131; and

the light chain variable region consisting of amino acid
residues at positions 21 to 128 in the amino acid sequence

comprising SEQ ID NO: 133.

35. The antibody or the antigen-binding fragment

thereof according to claim 33, which comprises:

the heavy chain consisting of amino acid residues at
positions 20 to 463 in the amino acid sequence comprising SEQ ID
NO: 129 or the heavy chain consisting of amino acid residues at
positions 20 to 464 in the amino acid sequence comprising SEQ ID
NO: 131; and

the light chain consisting of amino acid residues at
positions 21 to 234 in the amino acid sequence comprising SEQ ID

NO: 133.

36. An antibody against human CD147 or an antigen-binding
fragment thereof, which comprises the following (g) and (h),

and activates signal transduction through CD147:
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(g) a heavy chain variable region selected from the group
consisting of the following (gl) to (g3):

(gl) a heavy chain variable region consisting of
amino acid residues at positions 20 to 138 in an amino acid
sequence comprising SEQ ID NO: 139;

(g2) an amino acid sequence having at least 95% or
more sequence identity with the sequence of a framework region
outside each CDR sequence in the sequence of (gl); and

(g3) an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the sequence
of a framework region outside each CDR sequence in the sequence
of (gl) or (g2); and

(h) a light chain variable region selected from the group
consisting of the following (hl) to (h3):

(hl) a light chain variable region consisting of amino
acid residues at positions 21 to 128 in an amino acid seguence

comprising SEQ ID NO: 141;

(h2) an amino acid sequence having at least 95% or
more sequence identity with the sequence of a framework region

outside each CDR sequence in the sequence of (hl); and

(h3) an amino acid sequence in which one or several
amino acids are deleted, substituted, or added in the sequence
of a framework region outside each CDR sequence in the sequence

of (hl) or (h2).

37. The antibody or the antigen-binding fragment
thereof according to claim 36, which comprises:

the heavy chain variable region consisting of amino acid
residues at positions 20 to 138 in the amino acid sequence

comprising SEQ ID NO: 139; and
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the light chain variable region consisting of amino acid

residues at positions 21 to 128 in the amino acid sequence

comprising SEQ ID NO: 141.

38. The antibody or the antigen-binding fragment
thereof according to claim 36, which comprises:

the heavy chain consisting of amino acid residues at

positions 20 to 464 in the amino acid sequence comprising SEQ ID

NO: 139; and

the light chain consisting of amino acid residues at

positions 21 to 234 in the amino acid sequence comprising SEQ ID

NO: 141.

39. The antibody against human CD147 or the antigen-
binding fragment thereof according to claim 23, which has

decreased ADCC activity or lacks ADCC activity.

40. The antibody against human CD147 or the antigen-
binding fragment thereof according to claim 23, which has

decreased CDC activity or lacks CDC activity.

41. The antibody against human CD147 or the antigen-
binding fragment thereof according to claim 23, which has

decreased ADCP activity or lacks ADCP activity.

42. A pharmaceutical composition comprising at least

one of

the antibodies or antigen-binding fragments thereof according to

claim 1.

43. The pharmaceutical composition according to claim

42, which is an antitumor agent.

44, The pharmaceutical composition according to claim

43, wherein the tumor is a tumor expressing CD147.
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45. The pharmaceutical composition according to claim 43,
wherein the tumor is pancreatic cancer, liver cancer, gastric
cancer, colon cancer, renal cancer, breast cancer, uterine
cancer, ovarian cancer, lung cancer, lymphoma, thyroid cancer,
skin cancer, head and neck cancer, sarcoma, prostate cancer,
bladder cancer, brain tumor, gastrointestinal stromal tumor
(GIST), leukemia, acute myeloid leukemia (AML), chronic myeloid
leukemia (CML), chronic lymphocytic leukemia (CLL), acute
lymphocytic leukemia (ALL), malignant lymphoma, B-cell
lymphoma, non-Hodgkin’s lymphoma or diffuse large B-cell
lymphoma (DLBCL) .

46. The pharmaceutical composition according to claim 43,
wherein the tumor is pancreatic cancer, liver cancer, gastric
cancer, colon cancer, renal cancer, leukemia, acute myeloid
leukemia (AML), chronic myeloid leukemia (CML), chronic
lymphocytic leukemia (CLL), acute lymphocytic leukemia (ALL),
malignant lymphoma, B-cell lymphoma, non-Hodgkin’s lymphoma or

diffuse large B-cell lymphoma (DLBCL).

47. The pharmaceutical composition according to claim 43,
wherein the tumor is a SMAD4-positive tumor or a tumor having a

decreased expression level of or lacking the expression of KLFD5.

48. The pharmaceutical composition according to claim

42, further comprising another antitumor agent.

49. A method for producing the antibody or the antigen-
binding fragment thereof, comprising a step of culturing a host
cell with an expression vector comprising a nucleotide that
encodes the antibody or antigen-binding fragment thereof
according to claim 1 and collecting the target antibody or the

antigen-binding fragment thereof from a culture supernatant.


bhang
Line


272

50. The antibody or the antigen-binding fragment
thereof according to claim 1, wherein the activation of
signal transduction through CD147 is an activation of

P38MAPK and/or an activation of SMADA4.

51. The antibody or the antigen-binding fragment thereof
according to claim 50, wherein the activation of p38MAPK and/or
the activation of SMAD4 is an increase in p38MAPK expression
level, the phosphorylation of p38MAPK, the phosphorylation of
HSP27, an increase in CXCL8 expression level, an increase in rhoB
expression level, a decrease in KLF5 mRNA or a decrease in KLF5

protein expression level.

52. A kit for determining responsiveness to cancer
treatment with the antibody or the antigen-binding fragment
thereof according to claim 1 or a pharmaceutical composition
thereof, the kit comprising at least one means for detecting
the expression of SMAD4 or the expression of KLF5 in a

biological sample derived from a cancer patient.

53. An antibody-drug complex comprising the antibody or
the antigen-binding fragment thereof according to claim 1

conjugated to another drug.

54. A bispecific antibody comprising: the antigen-binding
fragment of the antibody according to claim 1; and an antigen-

binding fragment which binds to an antigen other than CD147.
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