
Claims 

s 1.  A monoclonal antibody that binds to the extracellular domain of 

at least partially inhibits AXL activity. 

and 

2.  The monoclonal antibody of claim 1, which reduces and/ 	blocks 

mediated signal transduction. 

AXL- 

3.  The monoclonal antibody according to anyone 	f claims 1-2, 

reduces and/or blocks AXL phosphorylation. 

which 

is 

4.  The monoclonal antibody according to 	yone of claims 1-3, 

reduces and/or blocks cell proliferation. 

which 

5.  The monoclonal antibody accord' 	to anyone of claims 1-4, 

reduces and/or blocks angiogene -is. 

which 

zo 6.  The monoclonal antibody 	acording to anyone of claims 1-5, 

reduces and/or blocks ce migration. 

which 

7.  The monoclonal a 	body according to anyone of claims 1-6, 

reduces and/or bl• cks tumor metastasis. 

which 

8.  The monoclonal antibody according to anyone of claims 1-7, 

reduces a d or blocks the AXL mediated anti-apoptosis. 

which 

30 

9.  The 	onoclonal antibody according to anyone of claims 1-8 , 

e 	ces and/or blocks AXL mediated PI3K signaling. 

which 

1 Pa The monoclonal antibody according to anyone of claims 1-9, which is a 

recombinant antibody, a humanized antibody, a chimeric antibody, a 
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muftispecific antibody, or a fragment thereof. 

11.  The monoclonal antibody of claim 10, which is a chimeric antibody 	d 

comprises a heavy chain amino acid sequence selected from the • oup 

s consisting of SEQ ID NOs: 38, 39, 41, 42, or at least the variable 	omain 

thereof 	 sequence having 	 identity 	f 	least or an amino acid 	 a sequence 	at 

90% thereto and/or a light chain amino acid sequence sale ed from the 

group consisting of SEQ ID NOs 37, 40, or at least the variable domain 

thereof or an amino acid having a sequence identity of at least 90% 

70 thereto or an antibody recognizing the same epito 	on the extracellular 

domain of AXE_ 

12.  The monoclonal antibody of claim 10, whit 	is a humanized antibody 

and comprises a heavy chain amino aci. sequence selected from the 

15 group consisting of SEQ ID NOs: 44, 4 	or at least the variable domain 

thereof or an amino acid sequence h 	ng a sequence identity of at least 

90% thereto and/or a light chain a 	no acid sequence selected from the 

group consisting of SEQ ID NO 	43, 45, or at least the variable domain 

thereof or an amino acid sequ nce having a sequence identity of at least 

20 90% thereto or an anti.. •y recognizing the same epitope on the 

extracellular domain of 

13.  The monoclonal an 	ody according to anyone of claims 1-12, which is a 

Fab fragment, a 	ab' fragment, a F(ab'), fragment, a Fv fragment, a 

as diabody, or as 	ge chain antibody molecule. 

14.  The mono Iona; antibody according to anyone of claims 1-13, which is of 

the IgG -, IgG2-, IgG3-or IgG4-type. 

30 15.  T 	monoclonal antibody according to anyone of claims 1-14, which is 

•upled to a labelling group. 

16. The monoclonal antibody according to anyone of claims 1-15, which is 
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coupled to an effector-group. 

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

scaffold protein. 

18. The monoclonal antibody according to anyone of claims 	17 which 

comprises at least: 

one heavy chain amino acid sequence comprising at 	as one CDR 

selected from the group consisting of 

10 (a) a CDRH1 as shown in SEQ ID NOs: 16, 	28, or a CDRH1 

sequence differing in 1 or 2 amino acids h 	e rom, 

(b) a CDRH2 as shown in SEQ ID NOs: 	23, 29 or a CDRH2 

sequence differing in 1 or 2 amino a 	s therefrom, and 

(c) a CDRH3 as shown in SEQ ID N ei 	8, 24, 30, or a CDRH3 

15 sequence differing in 1 or 2 a 	i 	acids therefrom, 

and/or at least: 

one light chain amino acid sequence comprising at least one CDR 

selected from the group consisti 	of  

(d) a CDRL1 as shown i 	SEQ ID NOs: 13, 19, 25, or a CDRL1 

20 sequence differing it 1 or 2 amino acids therefrom, 

(e) a CDRL2 as sho= n in SEQ ID NOs: 14, 20, 26, or a CDRL2 

sequence differ g in 1 or 2 amino acids therefrom, and 

25 

(f) a CDRL3 as shown in SEQ ID NOs: 15, 21, 27, or a CDRL3 

sequence offering in 1 or 2 amino acids therefrom, 

or a monoclo al 	antibody recognizing 	the same 	epitope on the 

extracellular R omain of AXL. 

19. The m• oclonal antibody according to anyone of claims 1-17 which 

comp ses a heavy chain comprising at least one CDR selected from the 

30 gr 	p consisting of 

:) 	a CDRH1 as shown in SEQ ID NO: 16, or a CDRH1 sequence 

differing in 1 or 2 amino acids therefrom, 

(b) 	a CDRH2 as shown in SEQ ID NO: 17, or a CDRH2 sequence 



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 &least one CDR selected from 	roup 

s consisting of 

(d) a CDRL1 as shown in SEQ ID NO: 13, or a CDRL1 	quence 

differing in 1 or 2 amino acids therefrom, 

(e) a CDRL2 as shown in SEQ ID NO: 14, or a C 	sequence 

differing in one or two amino acids therefrom, 	d 

10 (1) 	a CDRL3 as shown in SEQ ID NO: 15, or a f DRL3 sequence 

differing in 1 or 2 amino acids therefrom, or 	monoclonal antibody 

recognizing the same epitope on the extracellu 	domain of AXL. 

20. The monoclonal antibody according to 	y one of claims 1-17 which 

15 comprises a heavy chain comprising at east one CDR selected from the 

group consisting of 

(a) a CDRH1 as shown in S a ID NO: 22, or a CDRH1 sequence 

differing in 1 or 2 amino acids th refrom, 

(b) a CDRH2 as shown ' 	SEQ ID NO: 23, or a CDRH2 sequence 

zo differing in 1 or 2 amino acids therefrom, and 

(c) a CDRH3 as sh 	in SEQ ID NO: 24. or a CDRH3 sequence 

differing in 1 or 2 ami 	acids therefrom, 

and/or a light chain , • mprising at least one CDR selected from the group 

consisting of 

2s (d) a CD 	1 as shown in SEQ ID NO: 19, or a CDRL1 sequence 

differing in 1 	r 2 amino acids therefrom, 

(e) a 	DRL2 as shown in SEQ ID NO: 20, or a CDRL2 sequence 

differint n one or two amino acids therefrom, and 

( 	a CDRL3 as shown in SEQ ID NO: 21, or a CDRL3 sequence 

30 d'"°-ring in 1 or 2 amino acids therefrom, or an monoclonal antibody 

ecagnizing the same epitope on the extracellular domain of AXL. 

21. The monoclonal antibody according to anyone of claims 1-17 which 



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

group consisting of 

s 

(a) a CDRH1 as shown in SEQ ID NO: 28, or a CDRH1 sequenc 

differing in 1 or 2 amino acids therefrom, 

(b) a CDRH2 as shown in SEQ ID NO: 29, or a CDRH2 seq -nce 

differing in 1 or 2 amino acids therefrom, and 

(c) a CDRH3 as shown in SEQ ID NO: 30, or a CDRH3 equence 

differing in 1 or 2 amino acids therefrom, 

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

10 consisting of 

(d) a CDRL1 as shown in SEQ ID NO: 25, or 	CDRL1 sequence 

differing in 1 or 2 amino acids therefrom, 

(e) a CDRL2 as shown in SEQ ID NO: 2, or a CDRL2 sequence 

differing in one or two amino acids t -refrom, and 

15 (f) a CDRL3 as shown in SEQ ID N0-  27, or a CDRL3 sequence 

differing in 1 or 2 amino am 	therefrom, or an monoclonal 

antibody recognizing 	the 	s- 	e epitope on the 	extracellular 

domain of AXL. 

20 22.  The monoclonal antibody 	.rding to anyone of claims 1-17, which 

comprises a heavy chain 	ino acid sequence selected from the group 

consisting of SEQ ID N 	s: 8, 10, 12, or at least the variable domain 

thereof or an amino 	cid having a sequence identity of at least 90% 

thereto and/or a li•: t chain amino acid sequence selected from the 

zs group consisting 4 SEQ ID NOs 7, 9, 11, or at least the variable domain 

thereof or an W 	ino acid sequence having a sequence identity of at least 

90% theret. or an antibody recognizing the same epitope on the 

extracell 	r domain of AXL. 

30 23.  An i:;•lated nucleic acid molecule selected 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, 

(b) 	a nucleic acid sequence as shown in SEQ ID NOs:: 1-6, 31-36, 



(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) or (c) 

under stringent conditions. 

24.  A vector comprising a nucleic acid sequence of claim 23. 

25.  The vector according to claim 24, which is an express '.n vector and the 

nucleic acid sequence is operably finked to a control 	equence. 

26.  A host comprising the vector of claim 24 or 25. 

27.  The host of claim 26 which is a human, 	bacteria, 	animal, fungal, 

amphibian or plant cell. 

28.  The host of claim 26 which is a non 	u 	an transgenic animal. 

29.  A process of manufacturing a 	onoclonal antibody according to anyone 

of clairns 1-22 comprising th 	step of obtaining said polypeptide from the 

zo host of claim 26, 27 or 28. 

30.  A 	pharmaceutical 	omposition 	comprising 	an 	anti-AXL-antibody, 

preferably the mo 	clonal antibody of anyone of claims 1-22, the nucleic 

acid molecule o claim 23 the vector of claim 24 or 25, the host of claim 

zs 26, 27 or 28, 	a polypeptide generated by the process of claim 29. 

31.  The 	p armaceutical 	composition 	of 	claim 	30 	comprising 

pharm ceutically acceptable carriers, diluents and/or adjuvants. 

so 32.  T e pharmaceutical compos'tion according to claim 30 or 31, comprising 

further active agent. 

33.  The pharmaceutical composition according to anyone of claims 30-32, 
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for the diagnosis, prevention or treatment of a hyperproliferative disease. 

34. The pharmaceutical composition according to anyone of claims 30 	3, 

wherein 	said 	hyperproliferative 	disease 	is 	associated 	with 	AXL 

s expression, overexpression and/or hyperactivity. 

35: The 	pharmaceutical 	composition 	of 	claim 	33, 	w.erein 	said 

hyperproliferative disease is selected from the group con -fisting of breast 

cancer, lung cancer and other AXL expressing 	overexpressing 

10 cancers; and formation of tumor metastases. 

36.  The monoclonal antibody according to anyon- of claims 1-22, for the 

diagnosis, prevention or treatment of a hyper 	rferative disease. 

15 37.  Use of the monoclonal antibody accord 	g to anyone of claims 1-22 for 

the manufacture of a pharmaceuti 	composition for the diagnosis, 

prevention or treatment of a hyperpriterative disease. 

38.  The use according to claim 3 	or 37, wherein said hyperproliferative 

20 disease is a hyperproliferativ 	disease as defined in anyone of claims 34 

or 35. 

39.  A method for diagnos 	g a condition associated with the expression of 

AXL, comprising 	ntacting a sample with an monoclonal antibody 

25 according to anyo' 	of claims 1-22, and detecting the presence of AXL. 

40.  The 	metho 	according 	to 	claim 	39, 	wherein 	the 	condition 	is 	a 

hyperprolif< rative disease as defined in anyone of claims 34 or 35. 

30 41.  A me 	od for preventing or treating a condition associated with the 

exp 	sion of AXL in a patient, comprising administering to a patient in 

n ed thereof an effective amount of at least the monoclonal antibody 

according to anyone of claims 1-22. 
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42.  The 	method 	according 	to 	claim 	41, 	wherein 	the 	condition 	is 	a 

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

43.  The method according to claim 41 or 42, wherein the patient is  

s mammalian patient, particularly a human patient. 

44.  A kit comprising an anti-AXL-antibody, preferably a mon 	onal antibody 

according to anyone of claims 1-22, a nucleic acid se uence according 

to claim 23 or a vector according to claim 24 or 25. 

45.  The kit according to claim 44, further comprising a further antineoplastic 

agent. 

46.  Use of an anti-AXL antibody for the n anufacture of a pharmaceutical 

is composition for the treatment of dru* resistant cancer. 

47.  Use 	according 	to 	claim. 46, 	wherein the 	anti-AXL 	antibody is 	a 

monoclonal antibody accordi g to anyone of claims 1-22.  

zo 48.  Use of an anti-AXL an .ody for the manufacture of a medicament for the 

co-administration wi 	an antineoplastic agent for the treatment of a 

hyperproliferative ' is 	se. 

49.  Use 	accord' g 	to 	claim 	4B, 	wherein the 	anti-AXL 	antibody is 	a 

zs monoclon 	antibody according to 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 

5 chain comprising at least one CDR selected from the group consisting of 

(a) a CDRH1 as shown in SEQ ID NO: 16, 

(b) a CDRH2 as shown in SEQ ID NO: 17, and 

(c) a CDRH3 as shown in SEQ ID NO: 18, 

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

10 consisting of 

(d) a CDRL1 as shown in SEQ ID 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 monoclonal antibody 

recognizing the same epitope on the extracellular domain of AXL. 

15 

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

signal transduction. 

3.  The monoclonal antibody according to anyone of claims 1-2, which reduces 

20 and/or blocks AXL phosphorylation. 

4.  The monoclonal antibody according to anyone of claims 1-3, which reduces 

and/or blocks cell proliferation. 

25 5.  The monoclonal antibody according to anyone of claims 1-4, which reduces 

and/or blocks angiogenesis. 

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

and/or blocks cell migration. 

30 

7. The monoclonal antibody according to anyone of claims 1-6, which reduces 
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and/or blocks tumor metastasis. 

8.  The monoclonal antibody according to anyone of claims 1-7, which reduces 

and/or blocks the AXL mediated anti-apoptosis. 

5 

9.  The monoclonal antibody according to anyone of claims 1-8 , which reduces 

and/or blocks AXL mediated PI3K signaling. 

10.  The monoclonal antibody according to anyone of claims 1-9, which 	is a 

10 recombinant 	antibody, 	a 	humanized 	antibody, 	a 	chimeric 	antibody, 	a 

multispecific antibody, or a fragment thereof. 

11.  The monoclonal 	antibody of claim 	10, which 	is a chimeric antibody and 

comprises a heavy chain amino acid sequence selected from the group 

15 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 NOs 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 

20 of AXL. 

12.  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 

25 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. 

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

IgG1-, IgG2-, IgG3-or IgG4-type. 

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

5 	to a labelling group. 

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

to an effector-group. 

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

protein. 

18. The monoclonal 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 

15 	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 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. 

20 

19. 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, 

25 	(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. 

30 	20. A vector comprising a nucleic acid sequence of claim 19. 
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21. The vector according to claim 20 which is an expression vector and the nucleic 

acid sequence is operably linked to a control sequence. 

22. A host comprising the vector of claim 20 or 21. 

5 

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

plant cell. 

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

10 

25. 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. 

15 	26. A pharmaceutical composition comprising an anti-AXL-antibody, preferably the 

monoclonal 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. 

20 	27. The 	pharmaceutical 	composition 	of claim 	26 	comprising 	pharmaceutically 

acceptable carriers, diluents and/or adjuvants. 

28. The pharmaceutical composition according to claim 26 or 27, comprising a 

further active agent. 

25 

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

diagnosis, prevention or treatment of a hyperproliferative disease. 

30. The pharmaceutical composition according to anyone of claims 26-29, wherein 

30 	said 	hyperproliferative 	disease 	is 	associated 	with 	AXL 	expression, 

overexpression and/or hyperactivity. 
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31. The pharmaceutical composition of claim 29, wherein said hyperproliferative 

disease is selected from the group consisting of breast cancer, lung cancer and 

other AXL expressing or overexpressing cancers, and formation of tumor 

metastases. 

5 

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

prevention or treatment of a hyperproliferative disease. 

33. Use of the monoclonal antibody according to anyone of claims 1-18 for the 

10 	manufacture of a pharmaceutical composition for the diagnosis, prevention or 

treatment of a hyperproliferative disease. 

34. 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. 

15 

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. 

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

disease as defined in anyone of claims 30 or 31. 

37. Use of the monoclonal antibody according to any one of claims 1 to 18 in the 

manufacture of a medicament for preventing or treating a condition associated 

25 	with the expression of AXL in a patient. 

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

disease as defined in anyone of claims 30 or 31. 

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

patient, particularly a human patient. 
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40. 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. 

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

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

composition for the treatment of drug resistant cancer. 

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

antibody according to anyone of claims 1-18. 

44. Use of an anti-AXL antibody for the manufacture of a medicament for the co- 

administration 	with 	an 	antineoplastic 	agent 	for 	the 	treatment 	of 	a 

15 	hyperproliferative disease. 

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

antibody according to any one of claims 1-18. 


