
WO 2014/102299 
	

PCT/EP2013/078017 
191 

CLAIMS 

1. A n immunoconjugate comprising an antibody which: 

5 a) binds to human and Macaca fascicularis LAMP1 proteins; and 

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

2. The immu 	•conjugate according to claim 1, wherein said at least one growth inhibitory 

agent is 

10 (i) a cytoto 	c agent selected from the group consisting of enzymes other than 

pokeweed an 	iral protein; antibiotics other than bleomycin and mitomycin; toxins 

of bacterial, fun. I I, or animal origin or of plant origin other than abrin and ricin, 

including fragments . nd/or variants thereof ; a drug or a pro-drug of a compound 

consisting in an anti- 	bulin agent, a maytansinoid or maytansinoid analog, a 

15 taxoid 	or taxane 	other than 	paclitaxel 	(Taxol), 	a 	vinca-alkaloid 	other than 

vindesine, vincristine and 	blastine, a cryptophycin derivative, an auristatin or 

dolastatin 	analog; 	a 	DN A 	alkylating 	agent 	other 	than 	BCNU 	and 

cyclophosphamide, a tomaymyc 	or pyrrolobenzodiazepine derivative, a CC- 

1065 or CC-1065 analog; a leptom cin derivative; a topoisomerase II inhibitors 

20 other than doxorubicin (adriamycin) an►  etoposide, a RNA polymerase II inhibitor, 

alpha-amanitin, or 

(ii) a radioactive isotope selected from the oroup consisting of At211
, 
 Ab225, Bi213

, 
 

Pb212
, 
	Er169

, 
	1124

, 
	1125

, 
	in111, 	

P32, 
Re186, SM153 	r89, Zr89, Tc99m, Ga68, Cu64 	and 

radioactive isotopes of Lu, and Th227. 

25 

3. The immunoconjugate according to claim 1 or 2, wherei 	at least 2 molecules of 

antibody according 	to the 	invention 	are 	internalized 	by on: 	molecule of LAMP1 

expressed at the surface of a cancer cell. 

30 4. The immunoconjugate according to any one of claims 1 to 3, where! , said antibody 

binds to a domain consisting of first to third loops of human and Macac. fascicularis 

LAMP1 	proteins; wherein the domain consisting of the first to third loops 	f human 

LAMP1 protein consists of amino acids A1a29 to 11e309 of SEQ ID NO: 24 . d the 

domain consisting of the first to third loops of Macaca fascicularis LAMP1 	prtein 

35 consists of amino acids A1a27 to Thr307 of SEQ ID NO: 39. 
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5. The immunoconjugate according to any one of claims 1 to 4, wherein the antibody 

binds to a first lumenal domain of human and Macaca fascicularis LAMP1 proteins; 

herein the first lumenal domain of human LAMP1 protein consists of amino acids at 

positions A1a29 to Arg195 of SEQ ID NO: 24 and the first lumenal domain of Macaca 

5 fascic. laris LAMP1 protein consists of amino acids at positions A1a27 to Arg193 of SEQ 

ID NO: 	i 

6. The immu •conjugate according to any one of claims 1 to 5, wherein the antibody 

competes for biding to the first lumenal domain of human and Macaca fascicularis 

10 LAMP1 proteins wi 	an antibody comprising the variable heavy and light chains of 

(i) an a 	ibody comprising a variable domain of heavy chain of sequence 

SEQ ID NO: 1 and a variable domain of light chain of sequence of 

sequence ' 	Q ID NO: 5; or 

(ii) an antibody 	•mprising a variable domain of heavy chain of sequence 

15 SEQ ID NO: 8 1.• d a variable domain of light chain of sequence of 

sequence SEQ ID 	0: 12; or 

(iii) an antibody comprisi ; a variable domain of heavy chain of sequence 

SEQ ID NO: 15 and a 	ariable domain of light chain of sequence of 

sequence SEQ ID NO: 16; 

20 (i) 	an antibody comprising a var 	ble domain of heavy chain of sequence 

SEQ ID NO: 42 and a variable • omain of light chain of sequence of 

sequence SEQ ID NO: 46; or 

(iv) an antibody comprising a variable do 	ain of heavy chain of sequence 

SEQ ID NO: 42 and a variable domain of light chain of sequence of 

25 sequence SEQ ID NO: 51; or 

(v) an antibody comprising a variable domain of ,eavy chain of sequence 

SEQ ID NO: 53 and a variable domain of ligh 	chain of sequence of 

sequence SEQ ID NO: 56; or 

(vi) an antibody comprising a variable domain of heavy c , ain of sequence 

30 SEQ ID NO: 54 and a variable domain of light chain • 	sequence of 

sequence SEQ ID NO: 57; or 

(vii) an antibody comprising a variable domain of heavy chain of 	-quence 

SEQ ID NO: 55 and a variable domain of light chain of sequence of 

sequence SEQ ID NO: 58. 

35 
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7. The immunoconjugate according to any one of claims 1 to 6, wherein the antibody 

comprises: 

(i) a CDR1-H of sequence SEQ ID NO: 2 or a sequence differing from SEQ 

ID NO: 2 by one amino acid substitution, a CDR2-H of sequence SEQ 

5 ID NO: 3 or a sequence differing from SEQ ID NO: 3 by one amino acid 

substitution, and a CDR3-H of sequence SEQ ID NO: 4 or a sequence 

differing from SEQ ID NO: 4 by one amino acid substitution; or 

a CDR1-L of sequence SEQ ID NO: 6 or a sequence differing from SEQ 

• NO: 6 by one amino acid substitution, a CDR2-L of sequence DTS or 

10 a • -quence differing from DTS by one amino acid substitution and a 

CDR 	L of sequence SEQ ID NO: 7 or a sequence differing from SEQ 

ID NO: 	by one amino acid substitution; or 

(ii)  a CDR1-H •f sequence SEQ ID NO: 9 or a sequence differing from SEQ 

ID NO: 9 by . e amino acid substitution, a CDR2-H of sequence SEQ 

15 ID NO: 10 or a 	equence differing from SEQ ID NO: 10 by one amino 

acid substitution, a 	DR3-H of sequence SEQ ID NO: 11 or a sequence 

differing from SEQ ID 	0: 11 by one amino acid substitution; or 

a CDR1-L of sequence 	EQ ID NO: 13 or a sequence differing from 

SEQ ID NO: 13 by one am 	o acid substitution, a CDR2-L of sequence 

20 AAS or a sequence differing 	om AAS by one amino acid substitution, 

and a CDR3-L of sequence SEQ D NO: 14 or a sequence differing from 

SEQ ID NO: 14 by one amino acid 	bstitution; or 

(iii)  a CDR1-H of sequence SEQ ID NO. 43 or a sequence differing from 

SEQ ID NO: 43 by one amino acid subs 	ution, a CDR2-H of sequence 

25 SEQ ID NO: 44 or a sequence differing from SEQ ID NO: 44 by one 

amino acid substitution, and a CDR3-H of se• ence SEQ ID NO: 45 or 

a 	sequence differing from 	SEQ 	ID 	NO: 	45 	by one amino 	acid 

substitution; or 

a CDR1-L of sequence SEQ ID NO: 47 or a segue 	e differing from 

30 SEQ ID NO: 47 by one amino acid substitution, a CDR2 	of sequence 

YTS or a sequence differing from YTS by one amino acid 	ubstitution, 

and a CDR3-L of sequence SEQ ID NO: 48 or SEQ ID NO. 52 or a 

sequence differing from SEQ ID NO: 48 or SEQ ID NO: 52 1 	one 

amino acid substitution. 

35 
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8. The immunoconjugate according to claim 7, wherein said amino acid substitution is a 

conservative amino acid substitution. 

9. ' he immunoconjugate according to any one of claims 1 to 8, wherein the antibody 

comp ses: 

i) 	a CDR1-H of sequence SEQ ID NO: 2, a CDR2-H of sequence SEQ ID 

NO: 3, a CDR3-H of sequence SEQ ID NO: 4, a CDR1-L of sequence 

SEQ ID NO: 6, a CDR2-L of sequence DTS, and a CDR3-L of sequence 

,EQ ID NO: 7; or 

(ii) a 4 BR1-H of sequence SEQ ID NO: 9, a CDR2-H of sequence SEQ ID 

NO: 	I, a CDR3-H of sequence SEQ ID NO: 11, a CDR1-L of sequence 

SEQ IR NO: 13, a CDR2-L of sequence AAS, and a CDR3-L of 

sequence ' EQ ID NO: 14; or 

(iii) a CDR1-H of equence SEQ ID NO: 43, a CDR2-H of sequence SEQ ID 

NO: 44, a CDR 	of sequence SEQ ID NO: 45, a CDR1-L of sequence 

SEQ ID NO: 47, . CDR2-L of sequence YTS, and a CDR3-L of 

sequence SEQ ID N• 48 or SEQ ID NO: 52; or 

(iv) a fragment of an antibod , as defined in (i), (ii), or (iii). 

10. The immunoconjugate according to any o ,e of claims 1 to 9, wherein the antibody 

comprises: 

(i) a variable domain of heavy chain of sequence SEQ ID NO: 1 or a 

sequence at least 85% identical the 	to or a variable domain of light 

chain of sequence of sequence SEQ ID 	0: 5, or a sequence at least 

85% identical thereto; or 

(ii) a variable domain of heavy chain of segue 	e SEQ ID NO: 8, or a 

sequence at least 85% identical thereto, or a v:riable domain of light 

chain of sequence of sequence SEQ ID NO: 12, or - sequence at least 

85% identical thereto; or 

(iii) a variable domain of heavy chain of sequence SEQ IR NO: 15, or a 

sequence at least 85% identical thereto, or a variable do ,ain of light 

chain of sequence of sequence SEQ ID NO: 16, or a sequenc: at least 

85% identical thereto; or 

(iv) a variable domain of heavy chain of sequence SEQ ID NO: 42, . 

sequence at least 85% identical thereto, or a variable domain of lig 
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chain of sequence of sequence SEQ ID NO: 46 or SEQ ID NO: 51, or a 

sequence at least 85% identical thereto, or 

(v) 	a variable domain of heavy chain of sequence SEQ ID NO: 53 or a 

sequence at least 85% identical thereto and/or a variable domain of light 

5 chain of sequence of sequence SEQ ID NO: 56, or a sequence at least 

85% identical thereto; or 

(v 	a variable domain of heavy chain of sequence SEQ ID NO: 54 or a 

sequence at least 85% identical thereto or a variable domain of light 

.hain of sequence of sequence SEQ ID NO: 57, or a sequence at least 

10 85 	identical thereto; or 

(vii) 	a va .ble domain of heavy chain of sequence SEQ ID NO: 55 or a 

sequen 	at least 85% identical thereto or a variable domain of light 

chain of sequence of sequence SEQ ID NO: 58, or a sequence at least 

85% identical 	ereto. 

15 

11. The immunoconjugate accordino to any one of claims 1 to 10, wherein the antibody 

does not significantly cross-react with 	man LAMP2 (SEQ ID NO: 40). 

12. The immunoconjugate according to any •ne of claims 1 to 11, wherein the antibody 

20 	has an affinity measured via flow cytometry fo human LAMP 1 and Macaca fascicularis 

LAMP1 expressed on the cell surface of a recom • 	ant cell line, which is 5 35nM. 

13. The immunoconjugate according to any one of clai ,s 1 to 12 wherein the antibody is 

a chimeric or a humanised antibody. 

25 

14. The immunoconjugate according to any one of claims 1 to 13, wherein the antibody 

comprises: 

i) a heavy chain of sequence SEQ ID NO: 17 or a light cha 1 of sequence SEQ 

ID NO: 18; or 

30 ii) a heavy chain of sequence SEQ ID NO: 19 or a light chain of - -quence SEQ 

ID NO: 20; or 

iii) a heavy chain of sequence SEQ ID NO: 21 or a light chain of sequence SEQ 

ID NO: 22; or 

iv) a heavy chain of sequence SEQ ID NO: 49 or a light chain of sequence ` 

35 ID NO: 50,or 
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v) a heavy chain of sequence SEQ ID NO: 49 or a light chain of sequence SEQ 

ID NO: 81 ,or 

vi) a heavy chain of sequence SEQ ID NO: 60 or a light chain of sequence SEQ 

ID NO: 59; or 

5 vii) a heavy chain of sequence SEQ ID NO: 62 or a light chain of sequence SEQ 

I 0 NO: 61; or 

viii) 1 heavy chain of sequence SEQ ID NO: 64 or a light chain of sequence SEQ 

ID NO. .3. 

10 	15. The immunoco 'ugate according to any one of claims 1 to 3, wherein the antibody 

binds to the fourth loom of human and Macaca fascicularis LAMP1 proteins; wherein the 

fourth loop of human L 	MP1 protein consists of amino acids at positions Leu310 to 

Met382 of SEQ ID NO: 2,  and the fourth loop of Macaca fascicularis LAMP1 protein 

consists of amino acids at pos ons Leu 308 to Met380 of SEQ ID NO: 39. 

15 

16. The immunoconjugate accordino to claim 15 wherein the antibody binds to a region 

of Loop 4 comprising the amino aci.. 360 to 375 of human LAMP1 that consists of 

sequences SEQ ID NO: 82. 

20 	17. The immunoconjugate according to claims 	5 or 16, wherein the antibody comprises 

a CDR1-H of sequence SEQ ID NO: 83, a CD 2-H of sequence SEQ ID NO: 84, a 

CDR3-H of sequence SEQ ID NO: 85, a CDR1-L o 	equence SEQ ID NO: 86, a CDR2- 

L of sequence NAK, and a CDR3-L of sequence SEQ I 	NO: 87. 

25 	18. The immunoconjugate according to any one of claims 1 	to 17, wherein the antibody 

comprises a variable domain of heavy chain of sequence SEQ ' NO: 88 or a sequence 

at least 85% 	identical thereto or a variable domain of light 	.hain of sequence of 

sequence SEQ ID NO: 89, or a sequence at least 85% identical ther- o. 

30 	19. The immunoconjugate according to any one of claims 15 to 18, where 	the antibody 

is a chimeric or a humanised antibody. 

20. The immunoconjugate according to any one of claims 1 to 19, wherein the a 	ibody 

is an antibody fragment. 

35 
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21. The immunoconjugate according to any one of claims 1 to 20, wherein the antibody 

is a fragment selected from the group consisting of Fv, Fab, F(ab')2, Fab', dsFv, (dsFv)2, 

Fv, sc(Fv)2, diabodies and VHH. 

5 22. T 	immunoconjugate according to any one of claims 1 to 21, wherein the antibody 

is a bisp cific or a multispecific antibody. 

23. The imm 	loconjugate according to any one of claims 1 to 22, wherein said at least 

one growth inhib ory agent is a cytotoxic agent or a radioactive isotope. 

10 

24. The immunoconjugate according to any one of claims 1 and 2 to 23, wherein said at 

least 	one 	growth 	inh ..tory 	agent 	is 	selected 	from 	the 	group 	consisting 	of 

chemotherapeutic 	agents, 	enzymes, 	antibiotics, 	toxins, 	taxoids, 	vincas, 	taxanes, 

maytansinoid 	or 	maytansi •'d 	analogs, 	tomaymycin 	or 	pyrrolobenzodiazepine 

15 derivatives, 	cryptophycin 	derivatives, 	leptomycin 	derivatives, 	auristatin 	or dolastatin 

analogs, 	prodrugs, 	topoisomerase 	II 	inhibitors, 	DNA 	alkylating 	agents, 	anti-tubulin 

agents, and CC-1065 or CC-1065 ana cgs. 

25. The immunoconjugate according to any one of claims 1 and 2 to 23, wherein said at 

20 least one growth inhibitory agent is selected 	om the group consisting of At211, Ac225, 

Bi212
, 
 Er169

, 
 1131

, 
 1124

, 
 1125

, 
 Y90

, 
 in111

, 
 P32

, 
 Re186

, 
 Re188

, 
 sm153, Sr89, Zr89, Tem, Ga68, Cu64

, 

radioactive isotopes of Lu, and Th227. 

26. The immunoconjugate according to any one of claim 1 to 25, wherein said at least 

25 one growth inhibitory agent is 

(i) a cytotoxic agent selected from the group consistin 1 of enzymes other than 

from pokeweed antiviral protein; antibiotics other than 	from bleomycin and 

mitomycin; toxins of bacterial, fungal, or animal origin or of p :nt origin other than 

from abrin and ricin, including fragments and/or variants thereo 	a drug or a pro- 

30 drug 	of a 	compound 	consisting 	in 	an 	anti-tubulin 	agent,a 	m: tansinoid 	or 

maytansinoid analog, a taxoid or taxane other than 	from paclitax- 	(Taxol), a 

vinca-alkaloid 	other 	than 	from 	vindesine, 	vincristine 	and 	vinbl. 	tine, 	a 

cryptophycin derivative, an auristatin or dolastatin analog; a DNA alkylatin. .gent 

other 	than 	from 	BCNU 	and 	cyclophosphamide,a 	tomaymycin 	or 

35 pyrrolobenzodiazepine derivative, a CC-1065 or CC-1065 analog; a leptomyci , 
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derivative ; a, topoisomerase II inhibitors other than doxorubicin (adriamycin) and 

etoposide, a RNA polymerase II inhibitor, alpha-amanitin,or 

(ii) a radioactive isotopes selected from the group consisting of At211
, 
 Ab225

, 
 Bi213

, 
 

Pb212
, 
	Er169

, 
	1124

, 
	1125

, 
	in111

, 
	p32

, 
	Re186

, 
	sm153, 	Sr89, 	Zr89, 	Tc99m, 	Ga68, 	Cu64 	and 

5 .dioactive isotopes of Lu such as Lu177, and Th227. 

27. ,e immunoconjugate conjugate according to any one of claims 1 	to 26, 

wherein 	sal• 	growth 	inhibitory 	agent 	is 	(N2'-deacetyl-N2'-(3-mercapto-1-oxopropyI)- 

maytansine) 	D 	1 	or 	N2'-deacetyl-N-2'(4-methyl-4-mercapto-1-oxopenty1)-maytansine 

10 	(DM4). 

28. The immunoco 'ugate according to any one of the claims 1 to 27, wherein the 

antibody is covalently attac -d via a cleavable or non-cleavable linker to the at least one 

growth inhibitory agent. 

15 

29. The immunoconjugate according to claim 28, wherein said linker is selected 

from the group consisting of N-succi 	midyl pyridyldithiobutyrate (SPDB), 4-(Pyridin-2- 

yldisulfanyl)-2-sulfo-butyric 	acid 	(sulfo- 	'DB), 	and 	succinimidyl 	(N-maleimidomethyl) 

cyclohexane-1-carboxylate (SMCC). 

20 

30. The 	immunoconjugate 	according 	to 	laim 	29, 	wherein 	said 	linker is 	N- 

succinimidyl pyridyldithiobutyrate (SPDB) and the g 	wth inhibitory agent is N2'-deacetyl- 

N2'-(4-methyl-4-mercapto-1-oxopenty1)-maytansine (D 	1) 

25 31. The immunoconjugate according to claim 30, wher- n said linker is 4-(Pyridin-2- 

yldisulfanyl)-2-sulfo-butyric acid (sulfo-SPDB) and the growt 	inhibitory agent is N2'- 

deacetyl-N2'-(4-methyl-4-mercapto-1-oxopenty1)-maytansine (DM4 

32. The immunoconjugate according to claim 29, wherein said lin -r is succinimidyl 

30 	(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC) and the growth I , hibitory agent 

is N2'-deacetyl-N2'-(3-mercapto-1-oxopropyI)-maytansine (DM1). 

33. The immunoconjugate according to any one of claims 27 to 32, wher- 	the 

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

35 	10, preferably between 2 to 5, more preferably between 3 to 4, the DAR being calculate►  
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from the ratio of the drug concentration to that of the antibody : 

DAR = cl, / cA  

herein 

CD = REA280 x A252) - (CA252 x A280)] I RED252 X CA280) - (CA252 X CD280)1 

5 cA = [A280 — (cD X CD280)] I CA280 

and 

CD252 . nd CD280 are respectively the molar extinction coefficients of the drug at 252 

nm an• 	80 nm; 

CA252 and 	go are respectively the molar extinction coefficients of the antibody at 

10 252 nm and !80 nm; 

(A252) and A280 	re respectively the absorbances for the conjugate at 252 nm 

(A252) and 	at 2E0 	nm 	(A280), 	measured 	using a 	classic spectrophotometer 

apparatus. 

15 34. An isolated antibody which bids to the first lumenal domain of human and Macaca 

fascicularis LAMP1 	proteins, wher: n the first lumenal domain of human LAMP1 	is 

defined by the amino acids at positions A  1a29 to Arg195 of SEQ ID NO: 24, and the first 

lumenal domain of Macaca fascicularis L MP1 protein is defined by the amino acids at 

positions A1a27 to Arg193 of SEQ ID NO: 39. 

20 

35. The isolated antibody according to claim 34, 	hich competes for binding to the first 

lumenal domain of human and Macaca fasciculari 	LAMP1 proteins with an antibody 

comprising the variable heavy and light chains of 

(i) an antibody comprising a variable domai , of heavy chain of sequence 

25 SEQ ID NO: 1 and a variable domain of '.ht chain of sequence of 

sequence SEQ ID NO: 5; or 

(ii) an antibody comprising a variable domain of he. y chain of sequence 

SEQ ID NO: 8 and a variable domain of light ch.'n of sequence of 

sequence SEQ ID NO: 12; or 

30 (iii) an antibody comprising a variable domain of heavy chai 	of sequence 

SEQ ID NO: 15 and a variable domain of light chain of sequence of 

sequence SEQ ID NO: 16; or 

(ii) 	an antibody comprising a variable domain of heavy chain of sequence 

SEQ ID NO: 42 and a variable domain of light chain of sequence of 

35 sequence SEQ ID NO: 46; or 
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(iv) an antibody comprising a variable domain of heavy chain of sequence 

SEQ ID NO: 42 and a variable domain of light chain of sequence of 

sequence SEQ ID NO: 51; or 

(v) an antibody comprising a variable domain of heavy chain of sequence 

5 SEQ ID NO: 53 and a variable domain of light chain of sequence of 

sequence SEQ ID NO: 56, or 

(v 	an antibody comprising a variable domain of heavy chain of sequence 

SEQ ID NO: 54 and a variable domain of light chain of sequence of 

equence SEQ ID NO: 57, or 

10 (vii) 	an .ntibody comprising a variable domain of heavy chain of sequence 

SEQ 	• NO: 55 and a variable domain of light chain of sequence of 

sequen - SEQ ID NO: 58. 

36. The isolated antibody acc. ding to claim 34 or 35, which comprises 

15 (i) a CDR1-H of sequence SEQ ID NO: 2 , a CDR2-H of sequence SEQ ID 

NO: 3, and a CDR 	H of sequence SEQ ID NO: 4; or 

a CDR1-L of sequence SEQ ID NO: 6, a CDR2-L of sequence DTS, and 

a CDR3-L of sequence ` Q ID NO: 7; or 

(ii) a CDR1-H of sequence S 	II ID NO: 9, a CDR2-H of sequence SEQ ID 

20 NO: 10, a CDR3-H of sequen - SEQ ID NO: 11; or 

a CDR1-L of sequence SEQ ID 	0: 13, a CDR2-L of sequence AAS, 

and a CDR3-L of sequence SEQ ID 	0: 14; or 

(iii) a CDR1-H of sequence SEQ ID NO: 4' a CDR2-H of sequence SEQ ID 

NO: 44, and a CDR3-H of sequence SE* ID NO: 45, or 

25 a CDR1-L of sequence SEQ ID NO: 47, a CDR2-L of sequence YTS, 

and a CDR3-L of sequence SEQ ID NO: i 8 or SEQ ID NO: 52. 

37. The isolated antibody according to any one of claims 34 to 36, 	rich is as defined in 

claims 5 to 15. 

30 

38. An isolated antibody which binds to the fourth loop of human and Macac. ascicularis 

LAMP1 proteins; wherein the fourth loop of human LAMP1 protein consists •f amino 

acids at positions Leu310 to Met382 of SEQ ID NO: 24 and the fourth loop of 	.caca 

fascicularis LAMP1 protein consists of amino acids at positions Leu 308 to Met38►  of 

35 	SEQ ID NO: 39. 
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39. The isolated antibody according to claim 38, wherein the antibody binds to a region 

f Loop 4 comprising the amino acids 360 to 375 of human LAMP1 that consists of 

see ences SEQ ID NO: 82. 

5 

40. The .olated antibody according to claim 38 or 39, wherein the antibody comprises a 

CDR1-H o .equence SEQ ID NO: 83, a CDR2-H of sequence SEQ ID NO: 84, a CDR3- 

H of sequenc: SEQ ID NO: 85, or a CDR1-L of sequence SEQ ID NO: 86, a CDR2-L of 

sequence NAK, . d a CDR3-L of sequence SEQ ID NO: 87. 

10 

41. The isolated antibody according to any one of claims 38 to 40, wherein the antibody 

comprises a variable do ' ain of heavy chain of sequence SEQ ID NO: 88 or a sequence 

at least 85% identical there 1 ora variable domain of light chain of sequence of sequence 

SEQ ID NO: 89, or a sequenc- at least 85% identical thereto. 

15 

42. An isolated anti-LAMP-1 antibos 	which comprises: 

(vii) a CDR1-H of sequen - SEQ ID NO: 2 , a CDR2-H of sequence SEQ ID 

NO: 3, and a CDR3-H o .equence SEQ ID NO: 4; or 

a CDR1-L of sequence sEe ID NO: 6, a CDR2-L of sequence DTS, and 

20 a CDR3-L of sequence SEQ I 0 NO: 7; or 

(viii) a CDR1-H of sequence SEQ ID 	0: 9, a CDR2-H of sequence SEQ ID 

NO: 10, a CDR3-H of sequence SE 	ID NO: 11; or 

a CDR1-L of sequence SEQ ID NO: ' 3, a CDR2-L of sequence AAS, 

and a CDR3-L of sequence SEQ ID NO: 	4; or 

25 (ix) a CDR1-H of sequence SEQ ID NO: 43, a 	9 R2-H of sequence SEQ ID 

NO: 44, and a CDR3-H of sequence SEQ ID 	9: 45, or 

a CDR1-L of sequence SEQ ID NO: 47, a CD-  -L of sequence YTS, 

and a CDR3-L of sequence SEQ ID NO: 48 or SEQ • NO: 52; or 

(x) CDR1-H of sequence SEQ ID NO: 83, a CDR2-H of 	-quence SEQ ID 

30 NO: 84, a CDR3-H of sequence SEQ ID NO: 85, or a CDR1-L of 

sequence SEQ ID NO: 86, a CDR2-L of sequence NAK, ano a CDR3-L 

of sequence SEQ ID NO: 87; ora heavy chain of sequence S ' ID NO: 

60 or a light chain of sequence SEQ ID NO: 59; or 

(xi) a heavy chain of sequence SEQ ID NO: 62 or a light chain of sequence 

35 SEQ ID NO: 61; or 
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(xii) 	a heavy chain of sequence SEQ ID NO: 64 or a light chain of sequence 

SEQ ID NO: 63. 

5 43. T 	isolated antibody according to any one of claims 38 to 42, wherein said antibody 

is labell- • with a detectable molecule or substance. 

44. A pharm. eutical composition comprising an immunoconjugate according to any one 

of claims 1 to 	3, or an antibody according to any one of claims 34 to 42, and a 

pharmaceutically . ceptable carrier. 

10 

45. An immunoconjug. e according to any one of claims 1 	to 34, or an antibody 

according to any one of c 	ims 34 to 42, or a pharmaceutical composition according to 

claim 44, for use for the treat ,ent of cancer. 

15 46. The immunoconjugate, antibo 	or pharmaceutical composition for the use according 

to claim 45, wherein the cancer is col• 	cancer adenocarcinoma, gastrointestinal tumors, 

vital organs tumors, reproductive organ 	mors, or skin, larynx or soft tissue tumor. 

47. An antibody according to any one of cla 	s 34 to 43 for use for ex vivo detecting 

20 LAMP1 expression in biological sample of a subj ct. 

48. An antibody according to any one of claims 34 	. 43 for use for in vivo detecting 

LAMP1 expression in a subject. 

25 49. The antibody for the use according to claim 47 or 48, wherein said antibody is 

labelled with a detectable molecule or substance. 

50. The antibody for the use according to any one of claims 46 to 49, 	erein said use is 

for diagnosing the presence of a cancer in a subject, determining su ceptibility of a 

30 patient 	having 	cancer 	to 	a 	therapeutic 	agent 	targeting 	LAMP1, 	o 	monitoring 

effectiveness of anti-LAMP1 	cancer therapy or detecting cancer relapse 	fter anti- 

LAMP1 cancer therapy. 

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

35 	any one of claims 34 to 42. 
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52. A host cell which has been transformed by a nucleic acid according to claim 51. 

53. A  n in vitro method of selecting patients with cancer who are likely to respond to anti- 

5 LAM' 	therapy, wherein said method comprises: 

10 

a. determining, 	in a 	biological sample of a patient with 	cancer which 

includes cancer cells, if said patient harbors a LAMP1 gene copy number gain; and 

b. selecting the patient based on the presence of LAMP1 gene copy 

number gain, 

and wherein said .1:tient is selected as likely to respond to anti-LAMP1 therapy if said 

patient harbors a LA 	'1 gene copy number gain. 

54. The method according • claim 53, which further comprises determining if LAMP1 is 

expressed at the surface of ..ncer cells of the patient, and wherein i) said patient is 

15 selected as likely to respond to .nti-LAMP1 therapy if said patient harbors a LAMP1 

gene copy number gain and if sal• cancer cells of the patient express LAMP1 at their 

surface. 

55. The method according to claim 53 or 	, wherein said cancer is selected from the 

20 group consisting of bladder, breast, cervical, 	olorectal, glioblastoma, head and neck, 

kidney, liver, lung, glioma, ovarian, pancreatic, • ostate, stomach, thyroid, and uterine 

cancer. 

56. The method according to any one of claims 53 to 55, 	herein said cancer is selected 

25 from the group consisting of bladder, cervical, colorectal, g ..blastoma, head and neck, 

kidney, liver, lung, glioma, ovarian, pancreatic, prostate, sto 	-: 	h, thyroid, and uterine 

cancer. 

57. The method according to any one of claims 53 to 56, where! , said cancer is 

30 colorectal or lung cancer. 

58. A method according to any one of claims 53 to 57, wherein mean LAMP1 g:ne copy 

number in cancer cells is > 2.5. 

35 59. Method according to any one of claims 53 to 58, wherein mean LAMP1 gene cop 
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number in cancer cells is > 5. 

O. A method according to any one of claims 53 to 59, wherein LAMP1 gene copy 

nu ,ber gain 	is determined with a 	method 	selected from the group consisting of 

5 Fluor: cence In Situ Hybridization (FISH), Comparative Genomic Hybridization (CGH), 

New Ge eration Sequencing (NGS) or Polymerase Chain Reaction (PCR). 

61. A meth°►  according to claim 60, wherein LAMP1 	gene copy number gain is 

determined by Cmparative Genomic Hybridization (CGH). 

10 

62. A method according to claim 60, wherein LAMP1 	gene copy number gain is 

determined by Polymera- - Chain Reaction (PCR). 

63. A method according to 	laim 60, wherein LAMP1 	gene copy number gain is 

15 determined by Fluorescence In S u Hybridization (FISH). 

64. A method according to claim 	.1, wherein LAMP1 	gene copy number gain is 

determined by New Generation Sequenci , . (NGS). 

20 65. An anti-LAMP1 therapeutic agent for use 	or treating cancer in a patient harboring 

LAMP1 gene copy number gain in cancer cells. 

66. The anti-LAMP1 therapeutic agent for the use act •rding to claim 65, wherein said 

patient harboring LAMP1 gene copy number gain in canc r cells has been selected by a 

25 method according to any one of claims 53 to 64. 

67. The anti-LAMP1 therapeutic agent for the use according t. claim 65, which use 

comprises selecting said patient harboring LAMP1 gene copy nu ' •er gain in cancer 

cells by a method according to any one of claims 53 to 64. 

30 

68. The anti-LAMP1 therapeutic agent for the use according to any one of . aims 65 to 

67, wherein said anti-LAMP1 therapeutic agent is an anti-LAMP1 antibody ac .rding to 

any one of claims 34 to 42 or an immunoconjugate comprising an anti-LAMP1 a 	ibody 

and at least one growth inhibitory agent according to any one of claims 1 to 33. 

35 
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CLAIMS 

1. An immunoconjugate comprising an antibody which: 

a) binds to the domain consisting of the first to third loops of human LAMP1 protein 

which consists of amino acids A1a29 to 11e309 of SEQ ID NO: 24, and 

b) is linked or conjugated to at least one growth inhibitory agent. 

2. The immunoconjugate according to claim 1, wherein the antibody binds to a first lumenal 

domain of human LAMP1 protein; wherein the first lumenal domain of human LAMP1 protein 

consists of amino acids at positions A1a29 to Arg195 of SEQ ID NO: 24. 

3. The immunoconjugate according to any one of claims 1 or 2, wherein the antibody 

competes for binding to the first lumenal domain of human LAMP1 proteins with an antibody 

comprising the variable heavy and light chains of 

(i) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 1 and a variable domain of light chain of sequence of sequence SEQ 

ID NO: 5; or 

(ii) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 8 and a variable domain of light chain of sequence of sequence SEQ 

ID NO: 12; or 

(iii) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 15 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 16; or 

(i) 	an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 42 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 46; or 

(iv) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 42 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 51; or 

(v) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 53 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 56; or 

(vi) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 54 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 57; or 

(vii) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 55 and a variable domain of light chain of sequence of sequence 
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SEQ ID NO: 58. 

4. The immunoconjugate according to any one of claims 1 to 3 wherein the antibody 

comprises: 

(i) a CDR1-H of sequence SEQ ID NO: 2 or a sequence differing from SEQ ID 

NO: 2 by one amino acid substitution, a CDR2-H of sequence SEQ ID NO: 3 

or a sequence differing from SEQ ID NO: 3 by one amino acid substitution, 

and a CDR3-H of sequence SEQ ID NO: 4 or a sequence differing from 

SEQ ID NO: 4 by one amino acid substitution; and 

a CDR1-L of sequence SEQ ID NO: 6 or a sequence differing from SEQ ID 

NO: 6 by one amino acid substitution, a CDR2-L of sequence DTS or a 

sequence differing from DTS by one amino acid substitution and a CDR3-L 

of sequence SEQ ID NO: 7 or a sequence differing from SEQ ID NO: 7 by 

one amino acid substitution; or 

(ii) a CDR1-H of sequence SEQ ID NO: 9 or a sequence differing from SEQ ID 

NO: 9 by one amino acid substitution, a CDR2-H of sequence SEQ ID NO: 

10 or a sequence differing from SEQ ID NO: 	10 by one amino acid 

substitution, a CDR3-H of sequence SEQ ID NO: 11 or a sequence differing 

from SEQ ID NO: 11 by one amino acid substitution; or 

a CDR1-L of sequence SEQ ID NO: 13 or a sequence differing from SEQ ID 

NO: 13 by one amino acid substitution, a CDR2-L of sequence AAS or a 

sequence differing from AAS by one amino acid substitution, and a CDR3-L 

of sequence SEQ ID NO: 14 or a sequence differing from SEQ ID NO: 14 by 

one amino acid substitution; or 

(iii) a CDR1-H of sequence SEQ ID NO: 43 or a sequence differing from SEQ ID 

NO: 43 by one amino acid substitution, a CDR2-H of sequence SEQ ID NO: 

44 or a sequence differing from SEQ ID NO: 44 by one amino acid 

substitution, and a CDR3-H of sequence SEQ ID NO: 45 or a sequence 

differing from SEQ ID NO: 45 by one amino acid substitution; or 

a CDR1-L of sequence SEQ ID NO: 47 or a sequence differing from SEQ ID 

NO: 47 by one amino acid substitution, a CDR2-L of sequence YTS or a 

sequence differing from YTS by one amino acid substitution, and a CDR3-L 

of sequence SEQ ID NO: 48 or SEQ ID NO: 52 or a sequence differing from 

SEQ ID NO: 48 or SEQ ID NO: 52 by one amino acid substitution. 

5. The immunoconjugate according to claim 4, wherein said amino acid substitution is a 

conservative amino acid substitution. 



193 

6. The immunoconjugate according to any one of claims 1 to 5, wherein the antibody 

comprises: 

(i) a CDR1-H of sequence SEQ ID NO: 2, a CDR2-H of sequence SEQ ID NO: 

3, a CDR3-H of sequence SEQ ID NO: 4, a CDR1-L of sequence SEQ ID 

NO: 6, a CDR2-L of sequence DTS, and a CDR3-L of sequence SEQ ID 

NO: 7; or 

(ii) a CDR1-H of sequence SEQ ID NO: 9, a CDR2-H of sequence SEQ ID NO: 

10, a CDR3-H of sequence SEQ ID NO: 11, a CDR1-L of sequence SEQ ID 

NO: 13, a CDR2-L of sequence AAS, and a CDR3-L of sequence SEQ ID 

NO: 14; or 

(iii) a CDR1-H of sequence SEQ ID NO: 43, a CDR2-H of sequence SEQ ID 

NO: 44, a CDR3-H of sequence SEQ ID NO: 45, a CDR1-L of sequence 

SEQ ID NO: 47, a CDR2-L of sequence YTS, and a CDR3-L of sequence 

SEQ ID NO: 48 or SEQ ID NO: 52; or 

(iv) a fragment of an antibody as defined in (i), (ii), or (iii). 

7. The immunoconjugate according to any one of claims 1 to 6, wherein the antibody 

comprises: 

(i) a variable domain of heavy chain of sequence SEQ ID NO: 1 or a sequence 

at least 85% identical thereto or a variable domain of light chain of sequence 

of sequence SEQ ID NO: 5, or a sequence at least 85% identical thereto; or 

(ii) a variable domain of heavy chain of sequence SEQ ID NO: 8, or a sequence 

at 	least 85% 	identical 	thereto, 	or a variable 	domain 	of light 	chain 	of 

sequence of sequence SEQ ID NO: 12, or a sequence at least 85% identical 

thereto; or 

(iii) a variable domain of heavy chain of sequence SEQ ID NO: 	15, or a 

sequence at least 85% identical thereto, or a variable domain of light chain 

of sequence of sequence SEQ ID NO: 16, or a sequence at least 85% 

identical thereto; or 

(iv) a variable domain of heavy chain of sequence SEQ ID NO: 42, or a 

sequence at least 85% identical thereto, or a variable domain of light chain 

of sequence of sequence SEQ ID NO: 46 or SEQ ID NO: 51, or a sequence 

at least 85% identical thereto, or 

(v) a variable domain of heavy chain of sequence SEQ ID NO: 53 or a 

sequence at least 85% identical thereto and/or a variable domain of light 

chain of sequence of sequence SEQ ID NO: 56, or a sequence at least 85% 



194 

identical thereto; or 

(vi) a variable domain of heavy chain of sequence SEQ ID NO: 54 or a 

sequence at least 85% identical thereto or a variable domain of light chain of 

sequence of sequence SEQ ID NO: 57, or a sequence at least 85% identical 

thereto; or 

(vii) a variable domain of heavy chain of sequence SEQ ID NO: 55 or a 

sequence at least 85% identical thereto or a variable domain of light chain of 

sequence of sequence SEQ ID NO: 58, or a sequence at least 85% identical 

thereto. 

8. The immunoconjugate according to any one of claims 1 to 7, wherein the antibody does 

not significantly cross-react with human LAMP2 (SEQ ID NO: 40). 

9. The immunoconjugate according to any one of claims 1 to 8, wherein the antibody has an 

affinity measured via flow cytometry for human LAMP 1 expressed on the cell surface of a 

recombinant cell line, which is 	35nM. 

10. The immunoconjugate according to any one of claims 1 to 9 wherein the antibody is a 

chimeric or a humanised antibody. 

11. The immunoconjugate according to any one of claims 1 to 10, wherein the antibody 

comprises: 

i) a heavy chain of sequence SEQ ID NO: 17 or a light chain of sequence SEQ ID 

NO: 18; or 

ii) a heavy chain of sequence SEQ ID NO: 19 or a light chain of sequence SEQ ID 

NO: 20; or 

iii) a heavy chain of sequence SEQ ID NO: 21 or a light chain of sequence SEQ ID 

NO: 22; or 

iv) a heavy chain of sequence SEQ ID NO: 49 or a light chain of sequence SEQ ID 

NO: 50,or 

v) a heavy chain of sequence SEQ ID NO: 49 or a light chain of sequence SEQ ID 

NO: 81 ,or 

vi) a heavy chain of sequence SEQ ID NO: 60 or a light chain of sequence SEQ ID 

NO: 59; or 

vii) a heavy chain of sequence SEQ ID NO: 62 or a light chain of sequence SEQ ID 

NO: 61; or 

viii) a heavy chain of sequence SEQ ID NO: 64 or a light chain of sequence SEQ ID 
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NO: 63. 

12. The immunoconjugate according to any one of claims 1 to 11, wherein the antibody is an 

antibody fragment. 

13. The immunoconjugate according to any one of claims 1 to 12 wherein the antibody is a 

fragment selected from the group consisting of Fv, Fab, F(ab')2, Fab', dsFv, (dsFv)2, scFv, 

sc(Fv)2, diabodies and VHH. 

14. The immunoconjugate according to any one of claims 1 to 13, wherein the antibody is a 

bispecific antibody. 

15. The immunoconjugate according to any one of claims 1 to 13, wherein the antibody is a 

multispecific antibody. 

16. The immunoconjugate according to any one of claims 1 to 15, wherein said at least one 

growth inhibitory agent is a cytotoxic agent or a radioactive isotope. 

17. The immunoconjugate according to any one of claims 1 to 16, wherein said at least one 

growth inhibitory agent is selected from the group consisting of chemotherapeutic agents, 

enzymes, antibiotics, toxins, taxoids, vincas, taxanes, maytansinoid or maytansinoid analogs, 

tomaymycin 	or 	pyrrolobenzodiazepine 	derivatives, 	cryptophycin 	derivatives, 	leptomycin 

derivatives, 	auristatin or dolastatin analogs, 	prodrugs, 	topoisomerase 	II 	inhibitors, 	DNA 

alkylating agents, anti-tubulin agents, and CC-1065 or CC-1065 analogs. 

18. The immunoconjugate according to any one of claims 1 to 16, wherein said at least one 

growth inhibitory agent is selected from the group consisting of At211
,  Ac

225
, 
 Bi212

, 
 Er169

, 
 1131

, 
 

1124
, 
 1125

, 
 y90

, 
 in111

, 
 p32

, 
 Re186

, 
 Re188

, 
 sm153, Sr

89, Zr89, 
Tc99m, 

 Ga68, CU64, radioactive isotopes 

of Lu, and Th227. 

19. The immunoconjugate according to any one of claims 1 to 16, wherein said at least one 

growth inhibitory agent is 

(i) a cytotoxic agent selected from the group consisting of enzymes other than from 

pokeweed antiviral protein; antibiotics other than 	from bleomycin and mitomycin; 

toxins of bacterial, fungal, or animal origin or of plant origin other than from abrin and 

ricin, including fragments and/or variants thereof; a drug or a pro-drug of a compound 
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consisting in an anti-tubulin agent,a maytansinoid or maytansinoid analog, a taxoid or 

taxane other than from paclitaxel (Taxol), a vinca-alkaloid other than from vindesine, 

vincristine 	and 	vinblastine, 	a 	cryptophycin 	derivative, 	an 	auristatin 	or dolastatin 

analog; a DNA alkylating agent other than 	from BCNU and cyclophosphamide,a 

tomaymycin or pyrrolobenzodiazepine derivative, a CC-1065 or CC-1065 analog; a 

leptomycin 	derivative 	; 	a, 	topoisomerase 	II 	inhibitors 	other 	than 	doxorubicin 

(adriamycin) and etoposide, a RNA polymerase II inhibitor, alpha-amanitin,or 

(ii) a radioactive isotopes selected from the group consisting of At211
,  Ac

225
, 
 Bi213

, 
 pb212

, 
 

Er169
, 
	1124

, 
	1125

, 
	in111

, 
	p32

, 
	Re186

, 
	sm153, 	

Sr89, 	Zr89, 	Tc99m, 
	G 	68

, 
 a 	Cu64  and radioactive 

isotopes of Lu such as Lul", and Th227. 

20. The immunoconjugate conjugate according to any one of claims 1 to 16, wherein said 

growth inhibitory agent is (A/2-deacetyl-N2-(3-mercapto-1-oxopropy1)-maytansine) DM1 	or 

AF-deacetyl-N-z(4-methyl-4-mercapto-1-oxopenty1)-maytansine (DM4). 

21. The immunoconjugate according to any one of the claims 1 to 20, wherein the antibody is 

covalently attached via a cleavable or non-cleavable linker to the at least one growth 

inhibitory agent. 

22. The immunoconjugate according to claim 21, 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) 	cyclohexane-1- 

carboxylate (SMCC). 

23. The immunoconjugate according to claim 21, wherein said linker is N-succinimidyl 

pyridyldithiobutyrate (SPDB) and the growth inhibitory agent is AF-deacetyl-N7-(4-methyl-4-

mercapto-1-oxopenty1)-maytansine (DM4). 

24. The 	immunoconjugate according 	to claim 	21, 	wherein 	said 	linker is 4-(Pyridin-2- 

yldisulfanyl)-2-sulfo-butyric acid (sulfo-SPDB) and the growth inhibitory agent is AF-deacetyl- 

AF-(4-methyl-4-mercapto-1-oxopenty1)-maytansine (DM4). 

25. The immunoconjugate according to claim 21, wherein said linker is succinimidyl (N-

maleimidomethyl) cyclohexane-1-carboxylate (SMCC) and the growth inhibitory agent is AF-

deacetyl-AF-(3-mercapto-1-oxopropy1)-maytansine (DM1). 

26. The 	immunoconjugate 	according 	to 	any 	one 	of claims 	1 	to 	25, 	wherein 	the 
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immunoconjugate is characterised by a drug-to-antibody ratio (DAR) ranging from 1 to 10, 

preferably between 2 to 5, more preferably between 3 to 4, the DAR being calculated from 

the ratio of the drug concentration to that of the antibody : 

DAR = cp / cA  

wherein 

cD  = REA280x A252) - (EA252 x A280)] / [(CD252 X EA280) - (EA252 X ED280)] 

CA = [A280 - (CD X ED280)] / EA280 

and 

ED252 and F. -D280 are respectively the molar extinction coefficients of the drug at 252 nm 

and 280 nm; 

EA252 and EA280 are respectively the molar extinction coefficients of the antibody at 252 

nm and 280 nm; 

(A252) and A280 are respectively the absorbances for the conjugate at 252 nm (A252) 

and at 280 nm (A280),  measured using a classic spectrophotometer apparatus. 

27. 	The immunoconjugate according to claim 1 to 26, wherein at least 2 molecules of 

antibody according to the invention are internalized by one molecule of LAMP1 

expressed at the surface of a cancer cell. 

28. 	An immunoconjugate comprising an antibody which binds to human LAMP1 protein 

linked or conjugated to at least one growth inhibitory agent, wherein the antibody 

comprises: 

(i) a CDR1-H of sequence SEQ ID NO: 2, a CDR2-H of sequence SEQ ID NO: 3, a 

CDR3-H of sequence SEQ ID NO: 4, a CDR1-L of sequence SEQ ID NO: 6, a 

CDR2-L of sequence DTS, and a CDR3-L of sequence SEQ ID NO: 7; or 

(ii) a fragment of an antibody as defined in (i). 

29. 	An immunoconjugate comprising an antibody linked or conjugated to at least one 

growth inhibitory agent, wherein the antibody comprises: 

(i) a variable domain of heavy chain of sequence SEQ ID NO: 1 or a sequence 

at least 85% identical thereto or a variable domain of light chain of sequence 

of sequence SEQ ID NO: 5, or a sequence at least 85% identical thereto; or 

(ii) a variable domain of heavy chain of sequence SEQ ID NO: 53 or a 

sequence at least 85% identical thereto and/or a variable domain of light 

chain of sequence of sequence SEQ ID NO: 56, or a sequence at least 85% 

identical thereto; or 
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(iii) 	a variable domain of heavy chain of sequence SEQ ID NO: 54 or a 

sequence at least 85% identical thereto or a variable domain of light chain of 

sequence of sequence SEQ ID NO: 57, or a sequence at least 85% identical 

thereto; or 

(iv) a variable domain of heavy chain of sequence SEQ ID NO: 55 or a 

sequence at least 85% identical thereto or a variable domain of light chain of 

sequence of sequence SEQ ID NO: 58, or a sequence at least 85% identical 

thereto. 

(v) or a fragment of an antibody as defined in (i) to (iv). 

30. An isolated antibody which binds to the first lumenal domain of human LAMP1 protein, 

wherein the first lumenal domain of human LAMP1 is defined by the amino acids at positions 

A1a29 to Arg195 of SEQ ID NO: 24. 

31. The isolated antibody according to claim 30, which competes for binding to the first 

lumenal domain of human LAMP1 protein with an antibody comprising the variable heavy 

and light chains of 

(i) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 1 and a variable domain of light chain of sequence of sequence SEQ 

ID NO: 5; or 

(ii) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 8 and a variable domain of light chain of sequence of sequence SEQ 

ID NO: 12; or 

(iii) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 15 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 16; or 

(ii) 	an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 42 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 46; or 

(iv) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 42 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 51; or 

(v) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 53 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 56, or 

(vi) an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 54 and a variable domain of light chain of sequence of sequence 
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SEQ ID NO: 57, or 

(vii) 	an antibody comprising a variable domain of heavy chain of sequence SEQ 

ID NO: 55 and a variable domain of light chain of sequence of sequence 

SEQ ID NO: 58. 

32. The isolated antibody according to claim 30 or 31, which comprises 

(i) a CDR1-H of sequence SEQ ID NO: 2 , a CDR2-H of sequence SEQ ID NO: 

3, and a CDR3-H of sequence SEQ ID NO: 4; or 

a CDR1-L of sequence SEQ ID NO: 6, a CDR2-L of sequence DTS, and a 

CDR3-L of sequence SEQ ID NO: 7; or 

(ii) a CDR1-H of sequence SEQ ID NO: 9, a CDR2-H of sequence SEQ ID NO: 

10, a CDR3-H of sequence SEQ ID NO: 11; or 

a CDR1-L of sequence SEQ ID NO: 13, a CDR2-L of sequence AAS, and a 

CDR3-L of sequence SEQ ID NO: 14; or 

(iii) a CDR1-H of sequence SEQ ID NO: 43, a CDR2-H of sequence SEQ ID 

NO: 44, and a CDR3-H of sequence SEQ ID NO: 45, or 

a CDR1-L of sequence SEQ ID NO: 47, a CDR2-L of sequence YTS, and a 

CDR3-L 	of 	sequence 	SEQ 	ID 	NO: 	48 	or 	SEQ 	ID 	NO: 	52. 

33. An isolated antibody which binds to the fourth loop of human and Macaca fascicularis 

LAMP1 proteins; wherein the fourth loop of human LAMP1 protein consists of amino acids at 

positions Leu310 to Met382 of SEQ ID NO: 24 and the fourth loop of Macaca fascicularis 

LAMP1 protein consists of amino acids at positions Leu 308 to Met380 of SEQ ID NO: 39. 

34. The isolated antibody according to claim 33, wherein the antibody binds to a region of 

Loop 4 comprising the amino acids 360 to 375 of human LAMP1 that consists of sequences 

SEQ ID NO: 82. 

35. The isolated antibody according to claim 33 or 34, wherein the antibody comprises a 

CDR1-H of sequence SEQ ID NO: 83, a CDR2-H of sequence SEQ ID NO: 84, a CDR3-H of 

sequence SEQ ID NO: 85, or a CDR1-L of sequence SEQ ID NO: 86, a CDR2-L of sequence 

NAK, and a CDR3-L of sequence SEQ ID NO: 87. 

36. The isolated antibody according to any one of claims 33 to 35, wherein the antibody 

comprises a variable domain of heavy chain of sequence SEQ ID NO: 88 or a sequence at 

least 85% identical thereto ora variable domain of light chain of sequence of sequence SEQ 

ID NO: 89, or a sequence at least 85% identical thereto. 
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37. A pharmaceutical composition comprising an immunoconjugate according to any one of 

claims 	1 	to 	29, 	or an 	antibody according 	to 	any one 	of claims 	30 to 	36, 	and 	a 

pharmaceutically acceptable carrier. 

38. An immunoconjugate according to any one of claims 1 to 29, or an antibody according to 

any one of claims 30 to 36, or a pharmaceutical composition according to claim 37, for use 

for the treatment of cancer. 

39. The immunoconjugate, antibody or pharmaceutical composition for the use according to 

claim 38, wherein the cancer is colon cancer adenocarcinoma, gastrointestinal tumors, vital 

organs tumors, reproductive organ tumors, or skin, larynx or soft tissue tumor. 

40. An antibody according to any one of claims 30 to 36 for use for ex vivo detecting LAMP1 

expression in biological sample of a subject. 

41. An antibody according to any one of claims 30 to 36 for use for in vivo detecting LAMP1 

expression in a subject. 

42. The antibody for the use according to claim 40 or 41, wherein said antibody is labelled 

with a detectable molecule or substance. 

43. The antibody for the use according to any one of claims 40 or 41, 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 LAMP1, or monitoring effectiveness of anti- 

LAMP1 cancer therapy or detecting cancer relapse after anti-LAMP1 cancer therapy. 

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

one of claims 30 to 36. 

45. A host cell which has been transformed by a nucleic acid according to claim 44. 

46 Use of effective amount of an immunoconjugate according to any one of claims 1 to 29, 

or an antibody according to any one of claims 30 to 36, or a pharmaceutical composition 

according to claim 37 for the manufacture of a medicament for treating a cancer. 
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47. The use according to claim 46 wherein said use comprises selecting patients with cancer 

who are likely to respond to anti-LAMP1 therapy by determining, in a biological sample of a 

patient with cancer which includes cancer cells, if said patient harbors a LAMP1 gene copy 

number gain. 

48. The use according to claim 47, which further comprises determining if LAMP1 	is 

expressed at the surface of cancer cells of the patient. 

49. The use according to any one of claims 47 and 48, wherein LAMP1 gene copy number 

gain is determined with a method selected from the group consisting of Fluorescence In Situ 

Hybridization 	(FISH), 	Comparative 	Genomic 	Hybridization 	(CGH), 	New 	Generation 

Sequencing (NGS) or Polymerase Chain Reaction (PCR). 

50. An in vitro method of selecting patients with cancer who are likely to respond to anti- 

LAMP1 therapy, wherein said method comprises: 

a. determining, in a biological sample of a patient with cancer which includes 

cancer cells, if said patient harbors a LAMP1 gene copy number gain; and 

b. selecting the patient based on the presence of LAMP1 gene copy number 

gain, 

wherein said patient is selected as likely to respond to anti-LAMP1 therapy if said patient 

harbors a LAMP1 gene copy number gain. 


