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Claims

A monoclonal antibody that binds fo the extraceliular domain of A

at least partially inhibits AXL activity.

The monoclonal antibody of claim 1, which reduces and/of
mediated signal fransduction.

. The monocional antibody according to anyone gf claims 1-2,

reduces and/or blocks AXL phosphorylation.

The monocional antibody according o anyene of claims 1-3,
reduces and/or blocks cell proliferation.

. Thé monocional antibody according to anyone of claims 1-4,

reduces and/or blocks angiogenegis.

. The monoclonal antibody ‘ccrding 'tu anyone of claims 1-5,

reduces and/or blocks cell'migration.

The monoclonal anfibody according to anyone of claims 1~S,
reduces andfor blptks fumor metastasis. '

nal antibody according to anyone of claims 1-7,
reduces apid/or blocks the AXL mediated anti-apoptosis.

The monociy

The monoclonal antibody according {0 anyone of claims 1-8 ,
reduces and/or blocks AXL mediated PI3K signaling.

blocks AXL-

which

which

which

which

which

which

which

. The monocional antibody according to anyone of claims 1-8, which is a

recombinant antibody, a humanized antibody, a chimeric antibody, a
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11.

12.

13.

multispecific antibody, or a fragment thereof.
The monocional antibody of claim 10, which is a chimeric antibody ard
comprises a heavy chain amino acid sequence selected from the g
consisting of SEQ 1D NOs: 38, 39, 41, 42, or al least the variable domain
thereof or an amino acid sequence having a sequence identity 4f at least
390% thereto and/or a light chain amino acid seguence selecgted from the
group consisting of SEQ ID NOs 37, 40, or at least the vériable domain
thereof or an amino acid having a sequence identity/of at least 90%
thereto or an antibody recognizing the same epitopg/on the extracellular
domain of AXL. R

The monoclonal antibody of claim 10, whicK is a humanized antibody
and comprises a heavy chain amino acig
group consisting of SEQ ID NOs: 44, 45
thereof or an aminc acid sequence having a sequence identity of at least
0% thereto and/or a light chain an

group consisting of SEQ D NOg43, 45, or at least the variable domain

sequence selecled from the
or at least the variable domain

iino acid seguence selected from the

thereof or an amino acid sequgnce having a sequence identity of at least
80% thereto or an antibofly recognizing the same epilope on the
extracefiuiar domain of AXL.

The monoclonal antibody according o anyone of claims 1-12, which is a
Fab fragment, a Fab’ fragment a F(ab’), fragment, a Fv fragment, a

~ diabody, or a single chain antibody molecule.

14.

18.

Thé monocional antibody according to anyone of claims 1-14, which is
upled o a labelling group.

. The monocional antibody according to anyone of claims 1-15, which is
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 {a) a CDRH1Y as shown in SEQ ID NOs: 18,

18.

coupled to an effector-group.
The monoclonal antibody according to anyone of claims 1-16, which ¥ a
scaffoid protein. ‘

The monoclonal antibody accdrding to anvone of claims 4417 which

comprises af least: | .

one heavy chain amino acid sequence comprising at jeast one C«Dé

selected from the group consisting of

2, 28, or a CDRM1
sequence differing in 1 or 2 amino acids therefrom,

(b} g CDRH2 as shown in SEQ 1D NOs: 47, 23, 29 or a CDRM2
sequence differing in 1 or 2 amino acigs therefrom, and

{c} a CDRH3 as shown in SEQ 1D N@s: 18, 24, 30, or a CDRH3
sequence differing in 1 or 2 aming acids therefrom,

and/or at least:

one light chain amino acid sequgnce comprising at least one CDR

selected from the group consisting of

{d) a CDRL1 as shown i SEQ 1D NOs: 13, 18, 25, or a CDRL1

~ sequence differing i 1 or 2 amino acids therefrom,

{e) a CDRLZ as shown in SEQ ID NOs: 14, 20, 26, or a CDRL2
sequence differing in 1 or 2 amino acids therefrom, and

()  a CDRL3 as/shown in SEQ ID NOs: 15, 21, 27, or a CDRL3
sequence differing in 1 or 2 amino acids therefrom,

or a monoclopal antibody recognizing the same epilope on the

extraceliuviar domain of AXL.

a CDRH1 as shown in SEQ 1D NO: 18, or a CORH1 sequence
differing in 1 or 2 amino acids therefrom,
{b) a CORH2 as shown in SEQ ID NO: 17, or a CDRH2 sequence
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{e) a CORL2 as shown in SEQ ID NO: 14, or a CDR

differing in 1 or 2 amino acids therefrom, and
(c) a CDRH3 as shown in SEQ ID NO: 18, or a CDRH3 sequence
differing in 1 or 2 amino acids therefrom,
and/or a light chain comprising atleast one CDR selected from the/§
consisting of .
{d) a CDRL1 as shown in SEQ 1D NO: 13, or a CORL1 4equence
differing in 1 or 2 amino acids therefrom,
L2 sequence
differing in one or two amino acids therefrom, anhd
H a CDRL3 as shown in SEQID NO: 15, 0r a
differing in 1 or 2 amino acids therefrom, or g

2DRL3 sequence
manocional antibody
recognizing the same epitope on the extracellular damain of AXL.

20. The monocional antibody according fo ahy one of claims 1-17 which

comprises a heavy chain cornprising al feast one CDR selected from the
group consisting of '
(8) a CDRH1Y as shown in SEQ 1D NO: 22, or a CDRH1 sequence
differing in 1 or 2 amino acids thgrefrom,

{b) a CDRH2Z as shown it SEQ 1D NO: 23, or a CDRHM2 sequence
differing in 1 or 2 amino acids therefrom, and

{¢) & CDRHS3 as sholvn in SEQ ID NO: 24, or 2 CDORH3 sequence
differing in 1 or 2 aming acids therefrom,

and/or a light chain gomprising at least one CDR selected from the group
consisting of
{d) a CDRK1 as shown in S8EQ ID NO: 19, or a CDRL1 sequence
differing in 1,0r 2 amino acids therefrom,

(e} a CDRLZ2 as shown in SEQ 1D NO: 20, or a CDRL2 sequence
diffeting’in one or two amino acids therefrom, and

(f) a CDRL3 as shown in SEQID NO: 21, or a CDRL3 sequence
differing in 1 or 2 amino acids therefrom, or an monocional antibody
ecognizing the same epitope on the extracelivlar domain of AXL.

21. The monocional antibody according to anvene of claims 1-17 which




.95

T

13

26 -

30

22.

comprises a heavy chain comprising at least one CDR salected from the

group consisting of

{(a} a CORH1 as shown in SEQ ID NO: 28, or a CDRH1 sequence
differing in 1 or 2 amino acids therefrom,

(b} a CDRHM2 as shown in SEQ ID NO: 29, or a CDRHZ sequ
differing in 1 or 2 amino acids therefrgm, and

(¢} . a CDRH3 as shown in SEQ ID NO: 30, or a CDRH3 Lequence
_differing in 1 or 2 amino acids therefrom, -«

Noe

and/or a light chain comprising at least one CDR selected/from the group

'consﬁsﬁng of ‘ ' )

{dy & CDRL1 as shown in SEQ ID NO: 25, or 4

differing in 1 or 2 amino acids therefrom,

(e} a CDRL2 as shown in SEQ ID NO: 26
differing in one or two aminc acids therefrom, and

{H a CDRL3 as shown in SEQ 1D NO/27, or a CDRL3 sequence

differing in 1 or 2 amino acid

CDRL1 seguence

; or a CDRL2Z sequence

therefrom, or an monoclonal

antibody recognizing the sa
domain of AXL.

ne epitope on the exiracellular

The monocional antibody acgéording to anyone of claims 1-17, which
comprises a heavy chain ar
consisting of SEQ 1D Nfs: 8, 10, 12, or at least the variable domain
thereof or an amino gcid having a sequence identity of at least 90%

ino acid sequence selected from the group

thereto and/or & light chain amino acid sequence selected from the
of SEQ ID NOs 7, 8, 11, or at least the variable domain

inc acid sequence having a sequence identity of at isast

group consisting
thereof or an a¢
90% therelyd or an antibody recognizing the same epiiope on the
extracellular domain of AXL.

. An istlated nucleic acid molecule seiected from the group consisting of:

a nucleic acid sequence encoding an monoclonal antibody,
antibody fragment or a derivative thereof of any of claims 1-22,
a nucieic acid sequence as shown in SEQ ID NOs: : 1-6, 31-36,




24,

25.

26,

27,

28.

29.

30.

31.

30

(c) a nucleic acid complementary to any of the sequences in (a) o
- {b}; and
(d}  a nucleic acid sequence capable of hybridizing to {(a), (b} #r (c)

under stringent conditions.
A vector comprising a nucleic acid sequence of claim 23.

The vector according o claim 24, which Is an expressién vector and the
nucleic acid sequence is operably linked o a control Sequence.

A host cornprising the vector of claim 24 or 25.

The host of claim 26 which is a humdn, bacteria, -animal, fungal,
amphibian or plant caif. '

The host of claim 26 which is a non/human transgenic animal.

A process of manufactuf%ng a phonoclonal antibody according to anyone
of claims 1-22 comprising the step of obtaining said polypeptide from the
host of claim 28, 27 or 28,/
A pharmaceutical Lomposition comprising an  anti-AXL-antibody,
clonal antibody of anyone of claims 1-22, the nucleic |
acid molecuie of/claim 23 the vector of claim 24 or 25, the host of claim
28, 27 or 28,

preferably the mo

a polypeptide generated by the process of claim 29,

The pparmaceutical composition of . claim 30 comprising
pharmgceutically acceptable carriers, diluents and/or adjuvants.

. Thle pharmaceutical cornposition according to claim 30 or 31, comprising

further active agent.

. The pharmaceutical composition according to anyone of claims 30-32,
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34,

35.

36.

37.

38.

38.

40.

41.

for the diagnosis, prevention or treatment of a hyperproliferative disease.

The pharmaceutical composition according to anyone of claims 30,33,
wherein . said hyperproliferative disease is associated with/ AXL
expression, overexpression and/or hyperactivity.

The pharmaceutical | composition of claim 33, wherein said
hyperproliferative disease is selected from the group congisting of breast

- cancer, lung cancer and other AXL expressing of overexpressing

cancers, and formation of tumor metastases.

The use according fo claim 3§ or 37, wherein said hyperproliferative
disease is a hyperproliferative/disease as defined in anyone of claims 34
or 35. R

A method for diagnosjng a condition associated with the expression of
AXL, comprising cghtacting a sample with an monocional antibody
according to anyonie of claims 1-22, and deteciing the presence of AXL.

The method/ according fo claim 39, wherein the condition is a
hyperprolifgrative disease as defined in anyone of claims 34 or 35.

A mejhod for preventing or treating a condition associated with the
expréssion of AXL in a patient, comprising administering io a patient in
nged thereof an effective amount of at least the monocional antibody
according to anyone of claims 1-22.
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43.

44.

45,

48,

47,

48.

49.

The method according to claim 41, wherein the ocondition is a
hyperproliferative disease as defined in anyone of claims 34 or 35.

The method according fo claim 41 or 42, wherein the patiesit is a
mammalian patient, particularly a human patient.

agent.

Use of an anti-AXL antibody for the planufacture of a pharmaceutical
compasition for the treatment of drug/resistant cancer,

Use according to claim 46,/wherein the anti-AXL antibody is a
monocional antibody accordirfg to anyone of claims 1-22.

Use of an anti-AXL ant] ody for the manufacture of a medicament for the
co-administration with an antineopiastic agent for the treatment of a
hyperproliferative disease.

Use accordiig to claim 48, wherein the anfi-AXL antibody is a
monocional antibody according o any one of claims 1-22.
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Claims

1. A monoclonal antibody that binds to the extracellular domain of AXL and at
least partially inhibits AXL activity; wherein the antibody comprises a heavy
chain comprising at least one CDR selected from the group consisting of

(a) a CDRH1 as shown in SEQ 1D NO: 186,

(b) a CDRH2 as shown in SEQ ID NO: 17, and
{c) a CDRH3 as shown in SEQ D NO: 18,

and/or a light chain comprising at least one CDR selected from the group
consisting of

(d) a CDRL1 as shown in SEQ 1D NO: 13,
(e} a CDRL2 as shown in SEQ ID NO: 14, and

(f) a CDRL3 as shown in SEQ ID NO: 15, or an monocional antibody

recognizing the same epitope on the extracellular domain of AXL.

The monoclonal antibody of claim 1, which reduces and/or blocks AXL-mediated

signal transduction.

The monoclonal antibody according to anyone of claims 1-2, which reduces
and/or blocks AXL phosphorylation.

The monocional antibody according fo anyone of claims 1-3, which reduces

and/or blocks cell proliferation.

The monoclonal antibody according io anyone of claims 1-4, which reduces

and/or blocks angiogenesis.

The monoclonal antibody according to anyone of claims 1-5, which reduces

and/or blocks cell migration.

The monoclonal antibody according to anyone of claims 1-6, which reduces
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10.

11.

12.

13.

.92 -
and/or blocks tumor metastasis.

The monoclonal antibody according to anyone of claims 1-7, which reduces
and/or blocks the AXL mediated anti-apoptosis.

The monocional antibody according to anyone of claims 1-8 , which reduces
and/or blocks AXL mediated PI3K signaling.

The monoclonal antibody according to anyone of claims 1-9, which is a
recombinant antibody, a humanized antibody, a chimeric antibody, a

multispecific antibody, or a fragment thereof.

The monoclonal antibody of claim 10, which is a chimeric antibody and
comprises @ heavy chain amino acid sequence selected from the group
consisting of SEQ ID NOs: 38, 39, or at least the variable domain thereof or an
amino acid sequence having a sequence identity of at least 90% thereto and/or
a light chain amino acid sequence of SEQ ID NQOs 37 or at least the variable
domain thereof or an amino acid having a sequence identity of at least 90%
thereto or an antibody recognizing the same epitope on the extracellular domain
of AXL.

The monoclonal antibody of claim 10, which is a humanized antibody and
comprises a heavy chain amino acid sequence of SEQ ID NOs: 44 or at least
the variable domain thereof or an amino acid sequence having a sequence
identity of at least 90% thereto and/or a light chain amino acid sequence of SEQ
ID NOs 43 or at least the variable domain thereof or an amino acid sequence
having a sequence identity of at least 90% thereto or an antibody recognizing

the same epitope on the extracellular domain of AXL.

The monoclonal antibody according to anyone of claims 1-12, which is a Fab
fragment, a Fab' fragment, a F(ab'), fragment, a Fv fragment, a diabody, or a
single chain antibody molecule.
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14.

15.

16.

17,

18.

19.

-03-
The monoclonal antibody according to anyone of claims 1-13, which is of the

lgG1-, 1gG2-, igG3-or IgG4-type.

The monoclonal antibody according to anyone of claims 1-14, which is coupled

to a labelling group.

The monoclonal antibody according to anyone of claims 1-15, which is coupled

to an effector-group.

The monoclonal antibody according to anyone of claims 1-16, which is a scaffold

protein.

The monocional antibody according to anyone of claims 1-17, which comprises
a heavy chain amino acid sequence of SEQ ID NOs: 8 or at least the variable
domain thereof or an amino acid having a sequence identity of at least 90%
thereto and/or a light chain amino acid sequence of SEQ ID NOs 7 or at ieast
the variable domain thereof or an amino acid sequence having a sequence
identity of at least 890% thereto or an antibody recognizing the same epitope on

the extraceliular domain of AXL.

An isolated nucleic acid molecule selected from the group consisting of:

(a) a nucleic acid sequence encoding an monoclonal antibody,

antibody fragment or a derivative thereof of any of claims 1-18,

(b} a nucleic acid sequence as shown in SEQ ID NOs: : 1-2, 31-33,

(c) a nucleic acid complementary to any of the sequences in (a) or
(b); and
(d) a nucleic acid sequence capable of hybridizing to (a), (b) or (c)

under stringent conditions.

20. A vector comprising a nucleic acid sequence of claim 19.
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21.

22,

23.

24,

25,

28.

27.

28.

29.

30.

-94 -
The vector according to claim 20 which is an expression vector and the nucleic

acid sequence is operably linked to a control sequence.

A host comprising the vector of claim 20 or 21.

The host of claim 22 which is a human, bacteria, animal, fungal, amphibian or

plant cell.

The host of claim 22 which is a non-human transgenic animal.

A process of manufacturing a monoclonal antibody according to anyone of
claims 1-18 comprising the step of obtaining said polypeptide from the host of
claim 22, 23 or 24.

A pharmaceutical composition comprising an anti-AXL-antibody, preferably the
monocional antibody of anyone of claims 1-18, the nucleic acid molecule of
claim 19 the vector of claim 20 or 21, the host of claim 22, 23 or 24, or a

polypeptide generated by the process of claim 25.

The pharmaceutical composition of claim 26 comprising pharmaceuticaily

acceptable carriers, diluents and/or adjuvants.

The pharmaceutical composition according to claim 26 or 27, comprising a
further active agent.

The pharmaceutical composition according to anyone of claims 26-28, for the

diagnosis, prevention or treatment of a hyperproliferative disease.

The pharmaceutical composition according to anyone of claims 26-29, wherein
said hyperproliferative disease is associated with AXL expression,

overexpression and/or hyperactivity.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

- 05 -
The pharmaceutical composition of claim 29, wherein said hyperproiiferative

disease is selected from the group consisting of breast cancer, lung cancer and
other AXL expressing or overexpressing cancers, and formation of tumor

metastases.

The monoclonal antibody according to anyone of claims 1-18, for the diagnosis,

prevention or freatment of a hyperproliferative disease.

Use of the monoclonal antibody according to anyone of claims 1-18 for the
manufacture of a pharmaceutical composition for the diagnosis, prevention or

treatment of a hyperproliferative disease.

The use according to claim 32 or 33, wherein said hyperproliferative disease is a

hyperproliferative disease as defined in anyone of claims 34 or 35.

A method for diagnosing a condition associated with the expression of AXL,
comprising contacting a sample with an monoclonal antibody according to

anyone of claims 1-18, and detecting the presence of AXL.

The method according to claim 35, wherein the condition is a hyperproliferative

disease as defined in anyone of claims 30 or 31.

Use of the monoclonal antibody according to any one of claims 1 fo 18 in the
manufacture of a medicament for preventing or treating a condition associated

with the expression of AXL in a patient.

The use according to claim 37, wherein the condition is a hyperproliferative

disease as defined in anyone of claims 30 or 31.

The use according to claim 37 or 38, wherein the patient is a mammalian

patient, particularly a human patient.
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43.

44,

45.

- 06 -
A kit comprising an anti-AXL-antibody, preferably a monoclonal antibody

according to anyone of claims 1-18, a nucleic acid sequence according to claim

19 or a vector according to claim 20 or 21.

The kit according to claim 40, further comprising a further antineoplastic agent.

Use of an anti-AXL antibody for the manufacture of a pharmaceutical

composition for the treatment of drug resistant cancer.

Use according to claim 42, wherein the anti-AXL antibody is a monoclonal

antibody according to anyone of claims 1-18.

Use of an anti-AXL antibody for the manufacture of a medicament for the co-
administration with an antineoplastic agent for the freatment of a

hyperproliferative disease,

Use according to claim 44, wherein the anti-AXL antibody is a monoclonal

antibody according to any one of claims 1-18.



