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CLAIMS

An isolated antibody which:
a) binds to A3-B3 domain of human and Macaca fascicularis CEACAMS5 proteins;
and
) does not significantly cross-react with human CEACAM1, human CEACAMS,
human CEACAMY7, human CEACAMS, Macaca fascicularis CEACAM1, Macaca fascicularis
CEACAM®G, and Macaca fascicularis CEACAMS.

2. An isolateq antibody which competes for binding to A3-B3 domain of human and
Macaca fascicularis REACAMS proteins with an antibody comprising the variable heavy and
light chains of an antibogy selected from the group consisting of
a) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:31 and a variable domain of light chain of sequence of sequence SEQ ID NO:32;
b) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:33 and a variable domaip of light chain of sequence of sequence SEQ ID NO:34;
c) an antibody comprising a \ariable domain of heavy chain of sequence SEQ ID
NO:33 and a variable domain of\ight chain of sequence of sequence SEQ ID NO:34
in which K at position 52 has been rgplaced by R;
e) an antibody comprising a variable\domain of heavy chain of sequence SEQ ID
NO:35 and a variable domain of light chaky of sequence of sequence SEQ ID NO:36;
f) an antibody comprising a variable domajn of heavy chain of sequence SEQ ID
NO:37 and a variable domain of light chain of xequence of sequence SEQ ID NO:38;
and
g) an antibody comprising a variable domain of hgavy chain of sequence SEQ ID

NO:39 and a variable domain of light chain of sequencs,of sequence SEQ ID NQ:40.

3. The antibody according to claim 2, wherein said antibody dogs not significantly cross-
react with human CEACAM1, human CEACAM6, human CEACAMY, human CEACAMS,
Macaca fascicularis CEACAM1, Macaca fascicularis CEACAM6 and Wacaca fascicularis
CEACAMS.
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4, An antibody according to any one of claims 1 to 3, which binds to A3-B3 domain of
human and Macaca fascicularis CEACAMS:
a) with a ratio of affinity for human CEACAMS on to the affinity for Macaca
fascicularis 5 CEACAMb5 which is <12; or
b) with an affinity for human CEACAMS and/or Macaca fascicularis CEACAMS
vhich is <10nM,or

C) both a and b.

5. The antody according to any one of claims 1 to 4, wherein said antibody binds to
two regions of the X3-B3 domain of human CEACAMS protein that comprise sequences SEQ
ID NO:76 and SEQ IBNO:77, respectively.

6. An antibody accoradiag to any one of claims 1 to 5, which comprises:

a) a CDR1-H conyisting of sequence X;X,X3X;XsXesYD (SEQ ID NO:83) wherein

each of X4, Xy, X3, X4, Xsnd Xg is any amino acid; and

a CDR2-H consisting of a 6 to 10 amino acid-long sequence,-in—which—any

d-may-be-presentat-yny-position; and

a CDRS3-H consisting of sgquence X;X;HX;FGXXsGPXsAX7 (SEQ ID NO:84)
wherein each of X4, X4, Xs, Xe, and X; is any amino acid, X, is Aor S, and X3is Y, F or
W; or
b) a CDR1-L consisting of sequenceXX1XoX3XXsY (SEQ ID NO:85) wherein each

of X4, X5, X3 and Xs is any amino acid, and Xy is Y, F or W; and

a CDR2-L consisting of sequence N > wherein each of X; and X, is any
amino acid; and

a CDR3-L consisting of sequence X XoPX3XiXsPXeX; (SEQ ID NO:86)
wherein each of X4, Xy, X4, Xs, Xe and X7 is any amino a¢id, X3 is Y, F or W, or
c) both a and b.

7. An antibody according to any one of claims 1 to 6, which compriges:
a) a CDR1-H consisting of sequence GFX{FSSYD (SEQ ID NQ:78) wherein X, is
T,AorV;and

a CDR2-H consisting of sequence IX;SX,GGX;T (SEQ ID NO:RQ) wherein X
isSorN, X,isY or G, XsisRorl; and
a CDRS3-H consisting of sequence X/AHYFGX,SGPFAY (SEQ ID\NO:80)

wherein X;is Aor T, and X,is T or S; or
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b) a CDR1-L consisting of sequence ENIFSY (SEQ ID NO:10) or ENIYSY (SEQ
ID NO:22); and

a CDR2-L consisting of sequence NX;X; wherein Xy is Aor T, and X,is Kor R;
and

a CDR3-L consisting of sequence QHHYGTPFT (SEQ ID NO:12) or
QHHYGIPFT (SEQ ID NO:24), or
C) both a and b.

An antbody according to any one of clams 1 to 4, which comprises:
a) a CRR1-H consisting of sequence GFTFSX-|YX2 (SEQ ID NO:81) wherein X,
is Ror S, andX; is A or D; and

a CDR2-N consisting of sequence ISSGGX1X2X; (SEQ ID NO:82) wherein X
is absent, Sor G, X\is D, Yorl,and X;is T or I; and

a CDR3-H cohgisting of sequence ARPAYYGNPAMDY (SEQ ID NO:3) or
ARVNYYDSSFLDW (SER ID NO:15); or

b) a CDR1-L consisting ofsequence QNVGTN (SEQ ID NO:4); and
a CDR2-L consisting of sequence SAS; and

a CDR3-L consisting of sequence QQYNSYPLYT (SEQ ID NO:6) or
QQYNNYPLYT (SEQ ID NO:18), or
C) both a and b.

An antibody according to any one of claims \to 4 which comprises:

a) a CDR1-H of sequence SEQ ID NO:1-eRg-segquence-differing-from-SEQ-1D
NQ—‘I—by—ene—amme—aerd—subsmhmen CDR2-H of sequence SEQ ID NO:2 er=a

anllanca d aring om AMIAENAE a ohe—_or-mre .... 1 a on
G S Sy~ = N S S, A

CDRS3-H of sequence SEQ ID NO:3-era-segquence-diffexingfrom-SEQ
one—amino—acid—substitution; CDR1-L of sequence SEQ W) NO:4—ora-sequence

dlﬁeﬁng—#em—SEQ—LD-N@JLby—eneﬂamme—aed—subshwﬂen CDR2-L of sequence SAS
ubstituthgr—and CDR3-L of

NO)-
T

O
>

(D]
D
D
D
5
D

1'
D

substitution; or

b) a CDR1-H of sequence SEQ ID NO:7-ora-segquence-differing-frapn-SEQ-1D
NO:7by—one—amino—acid—substitution; CDR2-H of sequence SEQ ID NQ:8—era
sequencedifferingfrom———SEQ—1B—NO:8—by——onre—or—ore
amino—acid-substitutions; CDR3-H of sequence SEQ ID NO:9-era-sequence-diffeNag
from-SEQ1D-NO:9-by-one—or-more—amino—acid-substitutions; CDR1-L of sequence
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substitution; CDR2-L of sequence NTK or NTR era-segquence-differing-from-NTK-or
NIR—by—ene—a#me—aerd—subsH&uﬂen—and CDRS3-L of sequence SEQ ID NO:12-er2a

c) a CDR1-H of sequence SEQ ID NO:13-er-a-sequence-differingfrom-SEQ-D

R ; CDR2-H of sequence SEQ ID NO:14-er2a
edence—differing—from—SEQ-1D-NO:14-by—one—or-more—amino—acid—substitutions;
CDR3H of sequence SEQ ID NO:15-era-sequence-differing-from-SEQIBD-NO:15-by
one-amiRo-—acid—sub ; CDR1-L of sequence SEQ ID NO:16-ora-segquence
differing-from-SEQ-1D-NO:16-by one-amino-acid-substitution; CDR2-L of sequence

SAS or-a-segihgnce-differing-from-SAS-by-one-amino-acid-substitution-and CDR3-L of

sequence SEQ NJ) NO:18-¢ j
idsubstitution: 0

d) a CDR1-H of sequence SEQ ID NO:19-era-sequence-differing-from-SEQ-1D

NO:19-by-one—amino—adid-sub ; CDR2-H of sequence SEQ ID NO:20-e+r=
eguence—differing—from—SKQ 1D NO:20byone—ormore—amino—acid—substitutions;
CDRS3-H of sequence SEQ ID\NO: 21@#a—sequene&dﬁenﬂg—#en:FSEQ—LD—NQ—24—by
ohe—ormore—amino—acid—sub ; CDR1-L of sequence SEQ ID NO:22-e+r2a
equence-differingfrom-SEQ-1D-NQ:22 by one-amino-acid-substitution; CDR2-L of

sequence NAK or—a—sequence—diffeNng—from—NAK

substitutions-and CDR3-L of sequence SEQ ID NO:24-or-a-sequence-differing-from

Q1D NO:24 by one-amino id ';Or

e) a CDR1-H of sequence SEQ ID NO:23er-a-sequence-differing
NQ—Z—S—by—eﬂe—amﬂsre—aetd—s&bshtuhen CDR2-H\ of sequence SEQ ID NO:26-era

aauaence diffaring om ) D) _NO-26 ©h one - _ox-Mmore MiNno id haoti ion
G O Ot = O S S G

‘D
D,

CDR3-H of sequence SEQ ID NO:27-ora-sequence-d¥fering
one—or-more—amino—acid—substitutions; CDR1-L of seqbence SEQ ID NO:28-eor2a
SEQ- 1D NO:28 by one-amino—acid\substitution; CDR2-L of

NO-

sequence NAK-or—a—sequence—differing—from-—NAk
substitutions and CDR3-L of sequence SEQ ID NO:30-or-a-segbence-differingfrom

SEQID NO:30. : i cubstifution.

10. An isolated antibody which binds to A3-B3 domain of human and MacacaN\ascicularis

CEACAMS proteins and which comprises:

a) a CDR1-H consisting of sequence X X2X3X3sX5XsYD (SEQ ID NO:83) wheke

each of X4, X, X3, X4, X5 and Xg is any amino acid; and
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a CDR2-H consisting of a 6 to 10 amino acid-long sequence,-in—which—any
cane—sidbmer s bosroconia o s oesiien; and

a CDRS3-H consisting of sequence X X;HX3FGX,XsGPXsAX; (SEQ ID NO:84)
wherein each of X4, X4, X5, X, and X; is any amino acid, X, is Aor S, and X;is Y, F
or W; or
Q) a CDR1-L consisting of sequence X1 X2X3X;XsY (SEQ ID NO:85) wherein each
of X1, X2, X3 and Xs is any amino acid, and X, is Y, F or W; and

a CDR2-L consisting of sequence NX;X, wherein each of X; and X, is any
amino agjd; and

a GDR3-L consisting of sequence X X;HX3X;XsPXsX; (SEQ ID NO:86)
wherein each\Qf X4, Xo, X4, Xs, Xe and X7 is any amino acid, X3 is Y, F or W, or
C) both a and b.

11. An isolated antibody which binds to A3-B3 domain of human and Macaca fascicularis

CEACAMS5 proteins and which comyrises:
a) a CDR1-H of sequencg SEQ ID NO:1-er-a-sequence-differingfrom-SEQ-D

NO:1—byone—amino—acid—subsiiution; CDR2-H of sequence SEQ ID NO:2—era
equence—differing om-SEQ 1D NO:2 by one—or more—amino—acid—substitutions;
CDRS3-H of sequence SEQ ID NO:3-Nra-seguence-differingfrom-SEQ-1D-NO:3-by

one—amino—acid—substitution; CDR1-L sequence SEQ ID NO:4-—or—a-sequence
' M-SEQID-NO:4-by-one-amino-adid-substitution; CDR2-L of sequence SAS
ubstitution—and CDR3-L of
sequence SEQ ID NO:6-era-sequence-differing-figm-SEQ-ID-NO:6-by-one-amino-acie
substitution; or

b) a CDR1-H of sequence SEQ ID NO:7-er-a-seguence-differing
NO:7by-one—amino—acid—substitution; CDR2-H of segyence SEQ ID NO:8—-er=

a D) NO:-8 h ona 0 mMore ~Taallala'
= = OO S \

O
D
D
D
D
D

D
D
D
D,

O
>

D
D
D
D
D
D

D
D

CDR3-H of sequence SEQ ID NO:9-era-sequence—differingKem-SEQID-NO:0-by
one—amino—or—moere—acid—substitutions; CDR1-L of sequence SEQ ID NO:10-er—=

equence-differingfrom-SEQ-1D-NO:10-by one-amino—acid-substithtion;, CDR2-L of

D
D
D
1)

O
P

DO
7

sequence NTK or NTR era-seguenee
substitution-and CDR3-L of sequence SEQ ID NO:12-era-sequence—diering—from
sEo o s brons anlneaeld cnbadinticns or

c) a CDR1-H of sequence SEQ ID NO: 13-era-sequence-differing-from-SKQ-1D
itution; CDR2-H of a sequence ID NO: 14 ox-=2
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CDRS3-H of sequence SEQ ID NO:15-er-a-sequence-differing-from-SEQID-NO:15-by
one—amino—acid-substitution; CDR1-L of sequence SEQ ID NO:16-eora-segquence

dlﬁeﬂﬂg—#em—SEQ—LDA%by—ene—amme—aerd—subsn%uneﬂ CDR2-L of sequence
SAS era : 2t ftution-and CDR3-L of

sequence SEQ ID NO:18-er-a-sequence-differing-from-SEQ1D-NO:18-by-one-amino
ubstitution; or

d) a CDR1-H of sequence SEQ ID NO:19-era-sequence-differingfrom-SEQ-D

NO:18_by one—amino—acid—sub ; CDR2-H of sequence SEQ ID NO:20-er—=a

ceauence—differing om Q1D NO-20 b one—or-more MiNo id heti ions-
U g O o=\ = o—0 O O O a 0—aCid HHO HHHO y

CDR3-H oifsequence SEQ ID NO:21-er-a-sequence-differingfromSEQ1D-NO:21 by
one—or-moreagmino—acid—substitutions; CDR1-L of sequence SEQ ID NO:22-era

ubstitution; CDR2-L of

0)
D
D,
P
O
O
D
D)
D
D
D
D
D

sequence NAK eR\a-sequence—differing—from—NAk

substitutions-and CDR3-L of sequence SEQ ID NO:24-or-a-sequence-differingfrom

Q1D NO:24 bv-one-amino id haoti or

e) a CDR1-H of sequexce SEQ ID NO:25-er-a-sequence-differingfrom-SEQ-ID
NO:25 by one—amino—acid—sob ; CDR2-H of sequence SEQ ID NO:26-era

CDRS3-H of sequence SEQ ID NO: %a—sequene&dﬁemg—ﬁreméEQ—LD—N@—Z?—by

ohe—ormore—amino—acid—substi . CDR1-L of sequence SEQ ID NO:28-e+r=a
equence—differing-from-SEQ-1D-NO:28-Yyone—amino—-acid—substitution; CDR2-L of
sequence NAK er—3 eguencedifferingfxom- - NAK b ohe—or-more—aminoc—acid

substitutions-and CDR3-L of sequence SEQ ) NO:30-er-a-sequence-differing-from
SEQID NO:20 | . i substitution.

An antibody according to claim 9 or 11, wherein sai amino acid substitution is a

conservative amino acid substitution.

13.

The antibody according to any one of claims 1 to 12, which comxises:
a) a variable domain of heavy chain of sequence SEQ ID NO§1 or a CDR1-H of
sequence SEQ ID NO:1; CDR2-H of sequence SEQ ID NO: 2; and CDR3-H of

sequence SEQ ID NO: 3 Wand/or a
variable domain of light chain of sequence SEQ ID NO:32_or a CDR1-L oN\sequence

SEQ ID NO:4; CDR2-L of sequence SAS; and CDR3-L of sequence SEQ ID\NO:6,—94C
a-sequence-atleast-85%-identical-thereto; or



jehanna.huerto
Line


126

b) a variable domain of heavy chain of sequence SEQ ID NO:33 or a CDR1-H of
sequence SEQ ID NO:7; CDR2-H of sequence SEQ ID NO:8; and CDR3-H of
sequence SEQ ID NO:9,—er-a-sequence—at-least 85%identical-thereto, and/or a
variable domain of light chain of sequence of sequence SEQ ID NO:34 or a CDR1-L
of sequence SEQ ID NO:10; CDR2-L of sequence NTK; and CDRS3-L of sequence
EQ ID NO:12; % i i ; or
cx‘a variable domain of heavy chain of sequence SEQ ID NO:35 or a CDR1-H of
sequence SEQ ID NO:13; CDR2-H of sequence SEQ ID NO:14; and CDR3-H of
sequence SEQ ID NO:15; Yo j , and/or a
variable d&aa;n of light chain of sequence of sequence SEQ ID NO:36 or a CDR1-L
of sequence SEQ ID NO:16; CDR2-L of sequence SAS; and CDR3-L of sequence
SEQ ID NO:18; i i
d) a variable dgmain of heavy chain of sequence SEQ ID NO:37_or a CDR1-H of
sequence SEQ ID :19; CDR2-H of sequence SEQ ID NO:20; and CDR3-H of
sequence SEQ ID NO:\2\1, Yo | , and/or a
variable domain of light crg'ng sequence of sequence SEQ ID NO:38 or a CDR1-L
of sequence SEQ ID NO:22;\CDR2-L of sequence NAK; and CDRS3-L of sequence
SEQ ID NO:24; i i
e) a variable domain of heavy
sequence SEQ ID NO:25; CDR2-H
sequence SEQ ID NO:27;
variable domain of light chain of sequence oksequence SEQ ID N0:40 or a CDR1-L of
sequence SEQ ID NO:28; CDR2-L of sequencg NAK; and CDR3-L of sequence SEQ

; or
ain of sequence SEQ ID NO:39 or a CDR1-H of
sequence SEQ ID NO:26; and CDR3-H of

()

, and/or a

14. The antibody according to any one of claims 1 to Y3, which is a chimeric or a

humanised antibody.

15. The antibody according to any one of claims 1 to 14, which is ak antibody comprising:

a) a heavy chain of sequence SEQ ID NO:41 and/or a light chalky of sequence of
sequence SEQ ID NO:42; or
b) a heavy chain of sequence SEQ ID NO:43 and/or a light chain of sgquence of
sequence SEQ ID NO:44; or
c) a heavy chain of sequence SEQ ID NO:45 and/or a light chain of sequerce of
sequence SEQ ID NO:46; or
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d) a heavy chain of sequence SEQ ID NO:47 and/or a light chain of sequence of
sequence SEQ ID NO:48; or

e) a heavy chain of sequence SEQ ID NO:49 and/or a light chain of sequence of
sequence SEQ ID NO:50.

16. he antibody according to any one of claims 1 to 14, which comprises:
a) a heavy chain of sequence SEQ ID NO:51, SEQ ID NO:5, or SEQ ID NO: 74;

b) light chain of sequence SEQ ID NO:17, SEQ ID NO:23, SEQ ID NO:29,
SEQ ID NO55, or SEQ ID NO: 75.

17. The antibody acsprding to any one of claims 1 to 16, which comprises:

a) a heavy chaip of sequence SEQ ID NO:51 and a light chain of sequence SEQ
ID NO:17, or

b) a heavy chain of’¢equence SEQ ID NO:5 and a light chain of sequence SEQ
ID NO:23, or

c) a heavy chain of sequgnce SEQ ID NO:5 and a light chain of sequence SEQ
ID NO:29, or

d) a heavy chain of sequence SEQ ID NO:51 and a light chain of sequence SEQ
ID NO:55, or

e) a heavy chain of sequence SEQ NQ NO:74 and a light chain of sequence SEQ
ID NO:75.

18. An isolated antibody which binds to A3-B3 domalg of human and Macaca fascicularis

CEACAMS proteins and which comprises

a) a heavy chain consisting of sequence SEQ ID\NO:87-or-a-sequence-atleast
g5 denticaltherats; and/or

b) a light chain consisting of sequence SEQ ID NO:88

19. The antibody according to any one of claims 1 to 18, which is an agtibody fragment.

20. The antibody according to any one of claims 1 to 19, which is a varigble heavy 10

chain of a single domain antibody (VHH).

21. The antibody according to any one of claims 1 to 20, which is a bispecifis _or a

multispecific antibody.
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22. The antibody according to any one of claims 1 to 21, which is a fragment selected
from the group consisting of Fv, Fab, F(ab")2, Fab', dsFv, (dsFv)2, scFv, sc(Fv)2, and
iabodies.

23. An isolated nucleic acid comprising a sequence encoding an antibody according to

any one\of claims 1 to 22.

24. A hos\cell which has been transformed by a nucleic acid according to claim 23.

26. The immunoconjugate according to claim 25, wherein said growth inhibitory agent is a

cytotoxic agent or a radioactivg isotope.

27. The immunoconjugate accoyding to claim 25 or 26, wherein said growth inhibitory
agent is selected from the group consi¥sting of chemotherapeutic agents, enzymes, antibiotics,
and toxins such as small molecule toxXins or enzymatically active toxins, taxoids, vincas,
taxanes, maytansinoid or maytansinoid ‘gnalogs, tomaymycin or pyrrolobenzodiazepine
derivatives, cryptophycin derivatives, leptomysjn derivatives, auristatin or dolastatin analogs,
prodrugs, topoisomerase Il inhibitors, DNA alkyating agenst, anti-tubulin agents, and CC-
1065 or CC-1065 analogs.

28. The immunoconjugate according to claim 26 or\27, wherein said growth inhibitory
agent is (N?-deacetyl-N?-(3-mercapto-1-oxopropyl)-maytangine) DM1 or N?-deacetyl-N*(4-

methyl-4-mercapto-1 -oxopentyl)-maytansine (DM4).

29. The immunoconjugate according to any one of claims 25 to'X8, wherein the antibody
is covalently attached via a cleavable or non-cleavable linker to th& at least one growth

inhibitory agent.

30. The immunoconjugate according to claim 29, wherein said linker is selegted from the
group consisting of N-succinimidyl pyridyldithiobutyrate (SPDB), 4-(Pyridin-2-yldigulfanyl)-2-
sulfo-butyric acid (sulfo-SPDB), and succinimidyl (N-maleimidomethyl) 15 cyclohgxane-1-
carboxylate (SMCC).
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31. The immunoconjugate according to any one of claims 25 to 30, wherein the antibody
comprises a heavy chain of sequence SEQ ID NO:5 and a light chain of sequence SEQ ID
0:29.

he immunoconjugate according to any one of claims 24 to 31, wherein the

immunogconjugate is characterised by a drug-to-antibody ratio (DAR) ranging from 1 to 10.

33. A pharmaceutical composition comprising an antibody according to any one of claims 1 to
22, or an immuRoconjugate according to any one of claims 25 to 32, and a pharmaceutical*
acceptable carrier.
34. Use of Aan antibpdy according to any one of claims 1 to 22, or an immunoconjugate
according to any one of clajms 25 to 32, or a pharmaceutical composition according to claim

33, in the manufacture of a medicament feruse-for the treatment of cancer.

35. The use of an antibody, imqunoconjugate or pharmaceutical composition ferthe-use

according to claim 34, wherein the cakcer is CEACAMS5 expressing cancer.

36. The use of an antibody, immunocomugate or pharmaceutical composition fer—the-use
according to claim 34 or 35, wherein the canger is colorectal, stomach, lung, uterus cervix,
pancreas, oesophagus, ovary, thyroid, bladder, \¢ndometrium, breast, liver, prostate, or skin

cancer.

37. An antibody according to any one of claims 1 Xp 22 for use for ex vivo detecting

CEACAMS5 expression in biological sample of a subject.

38. An antibody for the use according to claim 37, wherein said antibody is labelled with a

detectable molecule or substance.

39. An antibody for the use according to claim 37 or 38, wherein said use is for diagnosing
the presence of a cancer in a subject, determining susceptibility of a patienf\anaving cancer to
a therapeutic agent targeting CEACAMS, or monitoring effectiveness of aqti-CEACAMS

cancer therapy or detecting cancer relapse after anti-CEACAMS cancyr therapy.
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CLAIMS

An isolated antibody which:

a) binds to A3-B3 domain of human and Macaca fascicularis CEACAMS5 proteins;

b) does not significantly cross-react with human CEACAM1, human CEACAMS,

human CEACAM7, human CEACAMS8, Macaca fascicularis CEACAM1, Macaca fascicularis
CEACAMG6, and Macaca fascicularis CEACAMS.

2.

An isolated antibody which competes for binding to A3-B3 domain of human and

Macaca fascicularis CEACAMS proteins with an antibody comprising the variable heavy and

light chains of an antibody selected from the group consisting of

3.

a) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:31 and a variable domain of light chain of sequence of sequence SEQ ID NO:32;
b) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:33 and a variable domain of light chain of sequence of sequence SEQ ID NO:34;
c) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:33 and a variable domain of light chain of sequence of sequence SEQ ID NO:34
in which K at position 52 has been replaced by R;

e) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:35 and a variable domain of light chain of sequence of sequence SEQ ID NO:36;
f) an antibody comprising a variable domain of heavy chain of sequence SEQ ID
NO:37 and a variable domain of light chain of sequence of sequence SEQ ID NO:38;
and

g) an antibody comprising a variable domain of heavy chain of sequence SEQ ID

NO:39 and a variable domain of light chain of sequence of sequence SEQ ID NQ:40.

The antibody according to claim 2, wherein said antibody does not significantly cross-

react with human CEACAM1, human CEACAM6, human CEACAMY7, human CEACAMS,
Macaca fascicularis CEACAM1, Macaca fascicularis CEACAM6 and Macaca fascicularis
CEACAMS.
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An antibody according to any one of claims 1 to 3, which binds to A3-B3 domain of

human and Macaca fascicularis CEACAMb5:

5.

a) with a ratio of affinity for human CEACAMS on to the affinity for Macaca
fascicularis 5 CEACAMb5 which is <12; or

b) with an affinity for human CEACAMS and/or Macaca fascicularis CEACAMS
which is <10nM,or

C) both a and b.

The antibody according to any one of claims 1 to 4, wherein said antibody binds to

two regions of the A3-B3 domain of human CEACAMS protein that comprise sequences SEQ
ID NO:76 and SEQ ID NO:77, respectively.

An antibody according to any one of claims 1 to 5, which comprises:
a) a CDR1-H consisting of sequence X;X2X3X;XsXesYD (SEQ ID NO:83) wherein
each of X4, Xy, X3, X4, Xsand Xg is any amino acid; and

a CDR2-H consisting of a 6 to 10 amino acid-long sequence,; and

a CDRS3-H consisting of sequence X X;HX3FGX,XsGPXsAX; (SEQ ID NO:84)
wherein each of X4, X4, Xs, Xe, and X7 is any amino acid, X, is Aor S, and X3is Y, F or
W; or
b) a CDR1-L consisting of sequence X;X,X3X;XsY (SEQ ID NO:85) wherein each
of X4, X5, X3 and Xs is any amino acid, and X, is Y, F or W; and

a CDR2-L consisting of sequence NX;X, wherein each of X; and X, is any
amino acid; and

a CDR3-L consisting of sequence X;X;HX3X;XsPXsX; (SEQ ID NO:86)
wherein each of X4, Xy, X4, Xs, Xe and X7 is any amino acid, X3 is Y, F or W, or
c) both a and b.

An antibody according to any one of claims 1 to 6, which comprises:
a) a CDR1-H consisting of sequence GFX{FSSYD (SEQ ID NO:78) wherein X, is
T,AorV;and

a CDR2-H consisting of sequence IX;SX,GGX;T (SEQ ID NO:79) wherein X
isSorN, XsisYorG, XsisRorl; and

a CDR3-H consisting of sequence X;AHYFGX,SGPFAY (SEQ ID NO:80)

wherein X;is Aor T, and X,is T or S; or

b) a CDR1-L consisting of sequence ENIFSY (SEQ ID NO:10) or ENIYSY (SEQ
ID NO:22); and
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a CDR2-L consisting of sequence NX;X; wherein Xy is Aor T, and X,is Kor R;
and

a CDR3-L consisting of sequence QHHYGTPFT (SEQ ID NO:12) or
QHHYGIPFT (SEQ ID NO:24), or
c) both a and b.

An antibody according to any one of clams 1 to 4, which comprises:
a) a CDR1-H consisting of sequence GFTFSX-|YX2 (SEQ ID NO:81) wherein X,
isRorS, and X, is A or D; and

a CDR2-H consisting of sequence ISSGGX1X,X; (SEQ ID NO:82) wherein X
is absent, Sor G, X,isD, Yorl,and X;is T or I; and

a CDR3-H consisting of sequence ARPAYYGNPAMDY (SEQ ID NO:3) or
ARVNYYDSSFLDW (SEQ ID NO:15); or

b) a CDR1-L consisting of sequence QNVGTN (SEQ ID NO:4); and
a CDR2-L consisting of sequence SAS; and

a CDRS3-L consisting of sequence QQYNSYPLYT (SEQ ID NO:6) or
QQYNNYPLYT (SEQ ID NO:18), or
c) both a and b.

An antibody according to any one of claims 1 to 4 which comprises:

a) a CDR1-H of sequence SEQ ID NO:1; CDR2-H of sequence SEQ ID NO:2 ;
CDR3-H of sequence SEQ ID NO:3; CDR1-L of sequence SEQ ID NO:4; CDR2-L of
sequence SAS and CDRS3-L of sequence SEQ ID NO:6; or

b) a CDR1-H of sequence SEQ ID NO:7; CDR2-H of sequence SEQ ID NO:8§;
CDR3-H of sequence SEQ ID NO:9; CDR1-L of sequence SEQ ID N0:10; CDR2-L of
sequence NTK or NTR and CDR3-L of sequence SEQ ID NO:12; or

c) a CDR1-H of sequence SEQ ID NO:13; CDR2-H of sequence SEQ ID NO:14;
CDR3-H of sequence SEQ ID NO:15; CDR1-L of sequence SEQ ID NO:16; CDR2-L
of sequence SAS and CDR3-L of sequence SEQ ID NO:18; or

d) a CDR1-H of sequence SEQ ID NO:19; CDR2-H of sequence SEQ ID NO:20;
CDR3-H of sequence SEQ ID NO:21; CDR1-L of sequence SEQ ID NO:22; CDR2-L
of sequence NAK and CDR3-L of sequence SEQ ID NO:24; or

e) a CDR1-H of sequence SEQ ID NO:25; CDR2-H of sequence SEQ ID NO:26;
CDR3-H of sequence SEQ ID NO:27; CDR1-L of sequence SEQ ID NO:28; CDR2-L
of sequence NAK and CDR3-L of sequence SEQ ID NO:30.
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An isolated antibody which binds to A3-B3 domain of human and Macaca fascicularis

CEACAMS5 proteins and which comprises:

11.

a) a CDR1-H consisting of sequence X X2X3X;XsXsYD (SEQ ID NO:83) wherein
each of X4, Xo, X3, X4, Xs and Xg is any amino acid; and

a CDR2-H consisting of a 6 to 10 amino acid-long sequence,; and

a CDR3-H consisting of sequence X X;HX;FGX4XsGPXcAX; (SEQ ID NO:84)
wherein each of Xy, X4, X5, X6, and X; is any amino acid, X, is Aor S, and X;is Y, F
or W; or
b) a CDR1-L consisting of sequence X X,X3X;XsY (SEQ ID NO:85) wherein each
of X4, Xz, X3 and Xs is any amino acid, and X, is Y, F or W; and

a CDR2-L consisting of sequence NX;X, wherein each of X; and X, is any
amino acid; and

a CDR3-L consisting of sequence X;X;HX3X;XsPXsX; (SEQ ID NO:86)
wherein each of X4, Xy, X4, Xs, Xe and X7 is any amino acid, X3 is Y, F or W, or
c) both a and b.

An isolated antibody which binds to A3-B3 domain of human and Macaca fascicularis

CEACAMS5 proteins and which comprises:

a) a CDR1-H of sequence SEQ ID NO:1; CDR2-H of sequence SEQ ID NO:2;
CDR3-H of sequence SEQ ID NO:3; CDR1-L of sequence SEQ ID NO:4; CDR2-L of
sequence SAS and CDR3-L of sequence SEQ ID NO:6; or

b) a CDR1-H of sequence SEQ ID NO:7; CDR2-H of sequence SEQ ID NO:8;
CDR3-H of sequence SEQ ID NO:9; CDR1-L of sequence SEQ ID NO0:10; CDR2-L of
sequence NTK or NTR and CDR3-L of sequence SEQ ID NO:12; or

c) a CDR1-H of sequence SEQ ID NO: 13; CDR2-H of a sequence ID NO: 14 ;
CDR3-H of sequence SEQ ID NO:15; CDR1-L of sequence SEQ ID NO:16; CDR2-L
of sequence SAS and CDR3-L of sequence SEQ ID NO:18; or

d) a CDR1-H of sequence SEQ ID NO:19; CDR2-H of sequence SEQ ID NO:20;
CDR3-H of sequence SEQ ID NO:21; CDR1-L of sequence SEQ ID NO:22; CDR2-L
of sequence NAK and CDR3-L of sequence SEQ ID NO:; or

e) a CDR1-H of sequence SEQ ID NO:25; CDR2-H of sequence SEQ ID NO:26;
CDR3-H of sequence SEQ ID NO:27; CDR1-L of sequence SEQ ID NO:28; CDR2-L
of sequence NAK and CDR3-L of sequence SEQ ID NO:30.
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An antibody according to claim 9 or 11, wherein said amino acid substitution is a

conservative amino acid substitution.

13.

14.

The antibody according to any one of claims 1 to 12, which comprises:

a) a variable domain of heavy chain of sequence SEQ ID NO:31 or a CDR1-H of
sequence SEQ ID NO:1; CDR2-H of sequence SEQ ID NO: 2; and CDR3-H of
sequence SEQ ID NO: 3 and/or a variable domain of light chain of sequence SEQ ID
NO:32 or a CDR1-L of sequence SEQ ID NO:4; CDR2-L of sequence SAS; and
CDRS3-L of sequence SEQ ID NO:6; or

b) a variable domain of heavy chain of sequence SEQ ID NO:33 or a CDR1-H of
sequence SEQ ID NO:7; CDR2-H of sequence SEQ ID NO:8; and CDR3-H of
sequence SEQ ID NO:9, and/or a variable domain of light chain of sequence of
sequence SEQ ID NO:34 or a CDR1-L of sequence SEQ ID NO:10; CDR2-L of
sequence NTK; and CDR3-L of sequence SEQ ID NO:12; or

C) a variable domain of heavy chain of sequence SEQ ID NO:35 or a CDR1-H of
sequence SEQ ID NO:13; CDR2-H of sequence SEQ ID NO:14; and CDR3-H of
sequence SEQ ID NO:15, and/or a variable domain of light chain of sequence of
sequence SEQ ID NO:36 or a CDR1-L of sequence SEQ ID NO:16; CDR2-L of
sequence SAS; and CDR3-L of sequence SEQ ID NO:18; or

d) a variable domain of heavy chain of sequence SEQ ID NO:37 or a CDR1-H of
sequence SEQ ID NO:19; CDR2-H of sequence SEQ ID NO:20; and CDR3-H of
sequence SEQ ID NO:21, and/or a variable domain of light chain of sequence of
sequence SEQ ID NO:38 or a CDR1-L of sequence SEQ ID NO:22; CDR2-L of
sequence NAK; and CDR3-L of sequence SEQ ID NO:24; or

e) a variable domain of heavy chain of sequence SEQ ID NO:39 or a CDR1-H of
sequence SEQ ID NO:25; CDR2-H of sequence SEQ ID NO:26; and CDR3-H of
sequence SEQ ID NO:27, and/or a variable domain of light chain of sequence of
sequence SEQ ID NO0:40 or a CDR1-L of sequence SEQ ID NO:28; CDR2-L of
sequence NAK; and CDR3-L of sequence SEQ ID NO:30.

The antibody according to any one of claims 1 to 13, which is a chimeric or a

humanised antibody.

15.

The antibody according to any one of claims 1 to 14, which is an antibody comprising:
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a) a heavy chain of sequence SEQ ID NO:41 and/or a light chain of sequence of
sequence SEQ ID NO:42; or

b) a heavy chain of sequence SEQ ID NO:43 and/or a light chain of sequence of
sequence SEQ ID NO:44; or

c) a heavy chain of sequence SEQ ID NO:45 and/or a light chain of sequence of
sequence SEQ ID NO:46; or

d) a heavy chain of sequence SEQ ID NO:47 and/or a light chain of sequence of
sequence SEQ ID NO:48; or

e) a heavy chain of sequence SEQ ID NO:49 and/or a light chain of sequence of
sequence SEQ ID NO0:50.

The antibody according to any one of claims 1 to 14, which comprises:

a) a heavy chain of sequence SEQ ID NO:51, SEQ ID NO:5, or SEQ ID NO: 74;
and/or

b) a light chain of sequence SEQ ID NO:17, SEQ ID NO:23, SEQ ID NO:29,
SEQ ID NO:55, or SEQ ID NO: 75.

The antibody according to any one of claims 1 to 16, which comprises:

a) a heavy chain of sequence SEQ ID NO:51 and a light chain of sequence SEQ
ID NO:17, or

b) a heavy chain of sequence SEQ ID NO:5 and a light chain of sequence SEQ
ID NO:23, or

c) a heavy chain of sequence SEQ ID NO:5 and a light chain of sequence SEQ
ID NO:29, or

d) a heavy chain of sequence SEQ ID NO:51 and a light chain of sequence SEQ
ID NO:55, or

e) a heavy chain of sequence SEQ ID NO:74 and a light chain of sequence SEQ
ID NO:75.

An isolated antibody which binds to A3-B3 domain of human and Macaca fascicularis

CEACAMS proteins and which comprises

19.

a) a heavy chain consisting of sequence SEQ ID NO:87; and/or

b) a light chain consisting of sequence SEQ ID NO:88

The antibody according to any one of claims 1 to 18, which is an antibody fragment.
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20. The antibody according to any one of claims 1 to 19, which is a variable heavy 10

chain of a single domain antibody (VHH).

21. The antibody according to any one of claims 1 to 20, which is a bispecific or a

multispecific antibody.

22. The antibody according to any one of claims 1 to 21, which is a fragment selected
from the group consisting of Fv, Fab, F(ab')2, Fab', dsFv, (dsFv)2, scFv, sc(Fv)2, and

diabodies.

23. An isolated nucleic acid comprising a sequence encoding an antibody according to

any one of claims 1 to 22.
24. A host cell which has been transformed by a nucleic acid according to claim 23.

25. An immunoconjugate comprising an antibody according to any one of claims to 1 to

22 conjugated or linked to at least one growth inhibitory agent.

26. The immunoconjugate according to claim 25, wherein said growth inhibitory agent is a

cytotoxic agent or a radioactive isotope.

27. The immunoconjugate according to claim 25 or 26, wherein said growth inhibitory
agent is selected from the group consisting of chemotherapeutic agents, enzymes, antibiotics,
and toxins such as small molecule toxins or enzymatically active toxins, taxoids, vincas,
taxanes, maytansinoid or maytansinoid analogs, tomaymycin or pyrrolobenzodiazepine
derivatives, cryptophycin derivatives, leptomycin derivatives, auristatin or dolastatin analogs,
prodrugs, topoisomerase Il inhibitors, DNA alkylating agenst, anti-tubulin agents, and CC-
1065 or CC-1065 analogs.

28. The immunoconjugate according to claim 26 or 27, wherein said growth inhibitory
agent is (N?-deacetyl-N?-(3-mercapto-1-oxopropyl)-maytansine) DM1 or N?-deacetyl-N?(4-

methyl-4-mercapto-1 -oxopentyl)-maytansine (DM4).

29. The immunoconjugate according to any one of claims 25 to 28, wherein the antibody
is covalently attached via a cleavable or non-cleavable linker to the at least one growth

inhibitory agent.
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30. The immunoconjugate according to claim 29, wherein said linker is selected from the
group consisting of N-succinimidyl pyridyldithiobutyrate (SPDB), 4-(Pyridin-2-yldisulfanyl)-2-
sulfo-butyric acid (sulfo-SPDB), and succinimidyl (N-maleimidomethyl) 15 cyclohexane-1-
carboxylate (SMCC).

31. The immunoconjugate according to any one of claims 25 to 30, wherein the antibody
comprises a heavy chain of sequence SEQ ID NO:5 and a light chain of sequence SEQ ID
NO:29.

32. The immunoconjugate according to any one of claims 24 to 31, wherein the

immunoconjugate is characterised by a drug-to-antibody ratio (DAR) ranging from 1 to 10.

33. A pharmaceutical composition comprising an antibody according to any one of claims 1 to
22, or an immunoconjugate according to any one of claims 25 to 32, and a pharmaceutical*

acceptable carrier.

34. Use of an antibody according to any one of claims 1 to 22, or an immunoconjugate
according to any one of claims 25 to 32, or a pharmaceutical composition according to claim

33, in the manufacture of a medicament for the treatment of cancer.

35. The use of an antibody, immunoconjugate or pharmaceutical composition according

to claim 34, wherein the cancer is CEACAMS expressing cancer.

36. The use of an antibody, immunoconjugate or pharmaceutical composition according
to claim 34 or 35, wherein the cancer is colorectal, stomach, lung, uterus cervix, pancreas,

oesophagus, ovary, thyroid, bladder, endometrium, breast, liver, prostate, or skin cancer.

37. An antibody according to any one of claims 1 to 22 for use for ex vivo detecting

CEACAMS5 expression in biological sample of a subject.

38. An antibody for the use according to claim 37, wherein said antibody is labelled with a

detectable molecule or substance.

39. An antibody for the use according to claim 37 or 38, wherein said use is for diagnosing
the presence of a cancer in a subject, determining susceptibility of a patient having cancer to
a therapeutic agent targeting CEACAMS5, or monitoring effectiveness of anti-CEACAMS5

cancer therapy or detecting cancer relapse after anti-CEACAMS cancer therapy.
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