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ANTIBODIES 

IN rODUCTION 

The present disclosure relates generally to the fields of immunology and molecular biology. 

More spe::fically, provided herein are antibodies and other therapeutic proteins directed against the 

ADP-ribosy 	yclase 2, nucleic acids encoding such antibodies and therapeutic proteins, methods for 

preparing mon. tonal antibodies and other therapeutic proteins, and methods for the treatment of 

diseases, such as 	. cers mediated by the ADP-ribosyl cyclase 2 expression/activity and/or associated 

with abnormal expre 	'on/activity of ligands therefore. 

BACKGROUND OF THE 7 	NTION 

ADP-ribosyl cyclase 	also known as Bone marrow stromal antigen 1 (BSTI) or CD157) is 	a 

lipid-anchored, bi-functional ecto 	zyme that catalyses ribonucleotide cyclisation and hydrolysis. It 

generates the nucleotide second mes -ngers cyclic ADP-ribose and ADP-ribose that are capable of 

activating calcium release and protein 	osphorylation (FEBS Lett. 1994, 356(2-3):244-8). It is able 

to support growth of prc-B cells in a parac 'ne fashion, possibly through generation of NAD+ 

metabolites (Proc. Natl. Acad. Sci. USA 199 - 	91:5325-5329; J Biol Chem. 2005, 280:5343-5349). 

ADP-ribosyl cyclase 2 and its homolog, 	D38, appear to act as receptors, generating second 

messenger metabolites that induce intracellular Ca 	release via the ryanodine receptor (Biochem 

Biophys Res Commun. 1996, 228(3):838-45). It may 	so act via CDI 1 b integrin to effect Ca2+ 

release through the PI-3 Kinase pathway (J Biol Regul 	. 	cost Agents. 2007;21(1-2):5-11). BSTI 

has not been previously reported to originate from acute my: oid leukemia (AML), breast cancer, 

colorectal cancer, kidney cancer, lung cancer or pancreatic can.-r cell membranes and represents a 

protein of new therapeutic and diagnostic value. BSTI is also sho i to be expressed on monocytes 

and granulocytes, both of which can be associated with and activate. 	diseases such as asthma, 	gout, 

crohns, lupus and diabetes. Monocytes are also implicated in the develo 	ent of atherosclerotic 

plaques. 

SUMMARY OF THE INVENTION 

The present disclosure provides antibodies directed against the BSTI, nude 	acids encoding 

such antibodies and therapeutic proteins, methods for preparing anti-BST1 antibodies a d other 

therapeutic proteins, and methods for the treatment of diseases, such as the BST1 mediate. disorders, 

e.g. human cancers, including acute myeloid leukemia (AML), B-cell chronic lymphocytic 1 	emia, 

breast cancer, colorectal cancer, kidney cancer, head and neck cancer, lung cancer, ovarian cane 

pancreatic cancer and human inflammatory diseases, including asthma, gout, crohns, lupus, multip 

sclerosis, rheumatoid arthritis, psoriasis, diabetes and atherosclerotic, hereinafter referred to as 'the 

diseases of the invention'. 
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Using an antibody known to incite cell-kill via ADCC as a positive control and a 

uman IgG1 isotype control as a negative control, the results show BST I_A2 and BST I_A2_NF were 

ca. • ble of eliciting ADCC on BST1-expressing A549 and U937 cells. 	On BST1-expressing A549 

cells, 	ST1_A2 NF were shown to approximately 45% killing at lOnmol/L (Figure 8a). On BST1- 

express 1 	U937 cells, BSTl_A2 were shown to approximately 20% killing at Inmol/L and 

BST I_A2 	were shown to approximately 45% killing at InmoUL (Figure 8b). 

Exam le 8: S ecl ci 	of Monoclonal Antibodies to BSTI Determined b 	Flow C tome 	Anal sis 

in AML patients 

The ability of B T A2 to bind to lymphoblasts from patients with AML was tested by Flow 

Cytometry Analysis. 	Bloo. was taken from 20 AML patients. Using the procedure as described in 

the Example3, BST_A2 was 	own to bind to AML blasts of approx. 80% of the AML patients. 

SEQUENCE LIST 

SEQ 
Description 	 Sequence 

ID No 

MKQSTIALAL -LLFTPVAKAQVKLQQSGAELVRPGSSVKISCKASGYAFSNSWINIAN 

KCIRPGQGLEW • • IYPGDYDTNYNGKFKGKATLTADYSSSTAYMQLNSLTSEDSAVY 

1 	aa VH_A1 	 FCARGGSIYYGNL • FDVWGAGTTVIVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCL 

VKGYFPEPVTVTWN 	SLSSGVHTFPAVLQSDLYTLSSSVTVPSST1NPSETVTCNVA 

HPASSTKVDKKIVPRDC 	HHHHH 

MKQSTIALALLPLLFTPVA 	• ,YLQQSGPELVKAGASVKMSCKASGYSFIEYTINVVVK 

QSHGKSLEWIGNIDPYYG 	QMFTGKATLTVOCISSNTAYMQLKSLTSEDSAVYF 

2 	aa VH A2 _ 	 CARGSAWFPYWGQGTLVTVS 	TPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPE 

PVTVTWNSGSLSSGVHTFPAVLQ 	YlISSSVTVPSSTWPSETVICNVAHPASSTK 

VDKKIVPRDCHHHHHHH 

MKYLLPTAAAGLLLLAAQPAMAEMVLTQ -AIMSTSLGERVTMTCTASSRVSSSYLH 

WYQQKPGSSPKLWIYSTSNLASGVPARFS• GSGTSYSLTISSMEAEDAATYYCHQY 

3 	aa VK_A1 	 HRSPYTFGGGTKLEIKRADAAPTVSIFPPSSE• TSGGASVVCFLNNFYPKDINVKWKI 

DGSERQNGVLNSWTDODSKDSTYSMSSTLTLT •EYERHNSYTCEATHKTSTSPIVK 

SFNRNES 

MKYLLPTAAAGLLLLAAQPAMADIVMSQSPAIMSASP• KVTMTCSASSSVTYMYWY 

QQKPGSSPRLLIYDTSNLASGVPVRFSGSGSGTSYSLTI - - MEAEDTATYYCQQWSN 

4 	aa VK_A2 	 YPLTFGAGTKLELKRADAAPTVSIFPPSSEQLTSGGASVVC • NNFYPKDINVKWKIDG 

SERQNGVLNSWIDQDSKDSTYSMSSTLTLTKDEYERHNSYT• ATHKTSTSPIVKSF 

NRNES 

acgclagtacalggagaaaataaagtgaaacaaagcactattgcactggcactcttaccgctc 	ttacccctgtggcs 

aaagcccaggtgaagcncagcagtccggggctgagctggtgaggcctgggtcctcagtgaagat 	ctgcaaggctt 

clggctacgcattcagtaactectggataaactggglgaagcagaggcctggacagggtcttgagtgg 	acagatt 

5 	nt VH_A1 	 talcctggagattatgatactaactacaatggaaaattcaagggtaaagccacactgactocagactactcc 	&Kan 

agcctacatgcagcicaacagcctaacatctgaggactctgcggtctatItclgtgcaagggggggatcgatcta tggt 

aacctogggttcticgatglctggggcgcagggaccacgiglcaccgtcicctcagccaaaacgacacccccatclg 

tccactggcccaggatctgctgcccaaactaactccalggtgaccclgggatgcclggtcaagggctatticcctgagcc 
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25 	nt VH_CDR3_A1 gcaagggggggalcgatctactatgglaacctcgggttctloaatglc 

26 	nt VH_CDR3_A2 gcaagaggetccgcctggIttccilac 

- 	nt VK_CDR1_A1 actgccagctcacgtgtaagttccagttacttgcac 

28 	nt VK_CDR1_A2 agtgecagetcaagtgtaactlacatgtac 

29 	nt VIC_CDR2_A1 agtacatccaacctggcltct 

30 	nt VK_CDR2_A2 gacacatccaacclggcttct 

31 	VK_CDR3_A1 caccagtatcatcgItccccgtacacg 

32 	nt 	CDR3_A2 cagcagtggagtaattacccactcacg 

IGHV 	:0'01 (Genebank: 

33 	AC1609 	Musmus) nt 	ggctacgcattcagtagctactggatgaactgg 

138392-13a 

IGHV1-80•01 	enebank: 

34 	AC160990 Musm nt 	ggacagatttatcctggagatggtgatactaactacaacggaaagttcaag 

138461-138511 

IGHV1-39'01 (Geneba 

35 	AC079181 Musmus) nt 	ggttactcattcactgactacaacatgaactgg 

153362-153394 

IGHV1-39'01 (Genebank: 

36 	AC079181 Musmus) nt 	g..glaaltaatcctaactatggtactactagctacaatcagaagttcaag 

153431-153481 

IGKV4-74'01 (Genebank: 

37 	AJ231217 Musmus) nt 496- 	actgccagc 	aglgtaagficcagttacttgcac 

531 

IGKV4-74'01 (Genebank: 

38 	AJ231217 Musmus) nt 577- 	agcacatccaacctgg. tcl 

597 

IGKV4-74•01 (Genebank: 

39 	AJ231217 Musmus) nt 691- 	caccagtatcatcgttccccaccca 

718 

IGKV4-55'01 (Genebank: 

40 	AJ231225 Musmus) nt 523- 	agtgccagcicaagtgraagttacatgtac 

552 

IGKV4-55'01 (Genebank: 

41 	AJ231225 Musmus) nt 598- 	gacacatccaacctggctict 

618 

IGKV4-55•01 (Genebank: 

42 	AJ231225 Musmus) nt 715- 	cagcagtggagtagttacccaccca 

739 

MAAQGCAASRLLCILLLQLLLLLLLLAAGGARARWRGE• SAHLRDIFLGRCAEYRALL 

SPEQRNKNCTAIWEAFKVALDKIDPCSVLPSDYDLFINLSR 	IPRDKSLFWENSHLLV 

ADP-ribosyl cyclase 2 	NSFADNTRRFMPLSDVLYGRVADFLSWCROKNDSGLDYQS 	TSEDCENNPVDSF 
43 

(CD157; BST1) WKRASIQYSKDSSGVIHVMLNGSEPTGAYPIKGFFADYEIPNLQ 	KITRIEIWVMHER 

GPNVESCGEGSMKVLEKRLKDMGFQYSCINDYRPVKLLQCVDH 	PDCALKSAAA 

ATQRKAPSLYTEQRAGLIIPLFLVLASRTQL 

GARARWRGEGTSAHLRDIFLGRCAEYRALLSPEORNKNCTAIWEAFKV 	DKDPCS \ 

LPSDYDLEINLSRHSIPRDKSLFWENSHLLVNSFADNTRREMPLSDVLYGR • DFLSIA 
as 29 — 292 of ADP-ribosyl 

44 CRQKNDSGLDYQSCPTSEDCENNPVDSFWKRASIQYSKDSSGVIHVMLNGS TGA 
cyclase 2 (CD157; BST1) 

YPIKGFFADYEIPNLC/KEKITRIEIWVMHEIGGPNVESCGEGSMKVLEKRLKDMG - • Y 

CINDYRPVKLLQCVDHSTHPDCALKSAAAATQRK 

45 	A2 VH (amino acids 21-137 QAYLQQSGPELVKAGASVKMSCKASGYSFIEYTINWVKQSHGKSLEWIGNIDPYYGT 



A0110021V CV _ E1:100 HA EC BS 

NANOSAGNIA10900810 EV ZEOD HA EC LS 

MHAMAOSAIA0 

eepoi6e61ee66epeemee6eep1Sueoopeolpeeoleoe6eeueopeoo668616po 

eiepfieu 	eoeroee6iel6e6ae66euoue606aeoposes6es6E6ies6eaepaeo6ese6eeesee 

EV 
_ 

WOO HA ee 95 

28668.3186p 	06eoeeepoi6a6theeeeoeBseeniCea661e60e6ee6616Euul6weolese6eue 

03:mm1086-De -, tauo61516at6eopo6166e661oleoeeu6eo6e616eooleoae000noieooiel6pe 

eaaea61a61e6p6. 	eeeeleee5605eueoe6666ora66306oeoneooloe1661eueowoeeoi6ioe 

llen6e666111186eal 	• eo6006eoeeowbee6op11lleepeoe0555:005616e3661683456eem 

sao616166se5e66e0ose 	eepelemep1661aap6eapapieeee666eseee6ea6enie1661ea6e 

illen6eoemeoeuee6i6eeo.:•• 61eseuieaseal6peee6e666161a1es6plepoopu6easpi6eo 

ooe6p6eopeoe600661eoo6eo 	e0oo6p6speue11611e66106336e0660ePu6nepoeleee0le 

EV _ NA w gg 

EEIOCOIEMEDIED 

oeoleolea1b11e666eopo6i61leeeebe 	e66166eeopeo6eo6e0o660out00061l6oseo6poeoi6 

noe6e6368000661ao606easpouoi6pe fieup6so6e6ppeseppoe6p16eo6pai6p6eausi 

poepeo61616606eocOpoole66ppee661 •e6i6eoe5i6e3a6e6puumeia668eBui66poC1e6 

66pooe6166woopeepeeeoaa6p6pe66p •a66pepo1mo76p1eoopooneepeeeeop6eop 

ombeaeoppeopeoffleeso6066pei6eausuos• .66606eeo6i6pepepaaappe66e0pie 

ue6robeo6eureeu6ieoem6eoeu6soopowe6oe 	61othneoes0666e0666Emp6es6ea16 

eoepe61eenuome6ion6600e5o6e66ale6616e6p 	• 6eeoe66po66868066861666peoe 

— CV HA lu PS 
 

1666pepe6ioppeousep66ionoeCeep61aoi61e6e8616 	p666610361e616llace610566elai 

6eo5ea61a5eoo166eapo6eeeeo66161a000epienup600mpi - • 6peo6pepeo6eueueethi6 

SJNU 

NASNAIdS1SINHIV301ASNHN3A3ON11.1.11SSWSAISO .0001MSMADND18 

SOGINAANANICINdAdNN1d3MSVODS1103SSdddISAIAW• • -NITINIDSOAlAd EV—NA ee ES 

IDAHHOOAASDAO3c101SNIN1SAOIDSDSOSANSdA03011)11 	AllOdSNDONO 

OAMV1ASAINGSVUOILLA130ASVS1SVdS01101CIVINVdOVV111 NVVVIdllANVI 

I-IHHHHHHOt -dAINNOAN 

1SSVdHVANOVUSSdMISSdA.LASSS-11A10301AVddlHAOSS1SOS 	1A1Ad3 

d4AONA10011A1AISNIOWS0dVldAASddLIVSSAIALLOOOMAtD110 -VOAA EV—HA Ee Z5 

AVS03611SS101A1AAISSSSOM.11Vb 0)44)10SAONA lOSOG IVO IM31000d - • 21A 

MHAMAGSAIADSDIOSWNASVDdIAJA13VHS0010A0VNVAdidlldllV1VIISO 

tDdIA/ONAALLOAAdal ZHOO WA Lc 

)113AH100 

OAXXXXXXXX XOALLVAG3dOlSS1111AG 10SDSOSA2IS dASXXXXXXX 1A LPPZLX 05 

Al11NdVNOdNOIDAMXXXXX XXXXXX0.1.11 A2IGOASVS1S SdS0.1.141010 

NIB/01100 

°All dANSMO MAMMA a 3d018811.11AG .LOSOSOSA HS dAOSV1NS1.0 	ZV-M •as!uewnH - VIA 64 

AITINdV>I0d)100AMAINA.LA SS-SVS0111 ANCIOASVS1S SdS01141010 

)1131)110V 
N 0103S 

OilldANSMO tOOAAIV.1.03V3IAI21SH1SASIOSOSOSA2IA dAOSV1NSIC SP 
EIZI.-ZZ uppe OH! b -) 1A ZV 

AITINdSSOdNOIDAMANIAIA SS-SVSOIVIL AN2OdSVSINI VdSOSNIAIG 

SSAd A-11009MXXX 

XXXXXHVOAAAVIGOSU12IS13/11 A.9'131310E1 1.0 '1 NXXXXXX XXXXXXXXXXX HA ZO LB£Z a LP 

OIAIAA21900dV OUMAXXXXXIASAOSVNOSA NASVOdNNA3 VSSOA10A0 

SSAI. AlLOOOMAd AMVSOUVOAAAVLOOSIS19N1 

AVLSISIOAlliVelDIALAION AAIIDAAdOINDIM21000dV 	ZV—HA Peulueu011-1 - 1.1-1A 9P 

O2IAMNI1A31ASAOSVHOSA NASV0d)DIA3 VOSOA10AtD 

VSA 

1A-11000MAddMVSSUVOdAAVS03311S)11-0141AVINSSOCIA111V3101AINONAAI (ZuDN O1 03S 

- 16 - 

COLttO/ZIOZSIVIDt1 gZ9£00/f I Or OM 



WO 2013/003625 	 PCT/US2012/044703 

- 92 - 

59 	aa VK_CDR1_A3 RASENIYSYLA 

60 	aa VK_CDR2_A3 NTKTLGE 

aa VK_CDR3_A3 QHHYGTPFT 

62 	nt VH_CDR1_A3 ggctacacattctctgactactgggtacactgg 

63 	nt VH_COR2_A3 ggagcgattgatggttctgatacttttaatgactacagtcagaagtttaag 

64 	nt VH_CDR3_A3 gcaagggggggccttcttcagtac 

65 	VK_CDR1_A3 cgagcaagtgaaaacatttacagttatttagca 

66 	nt 	CDR2_A3 aatacaaaaaccltaggagaa 

67 	nt VK_ DR3_A3 caacatcattatggtaetccattcacg 

68 	IGHV1- 	*01 (AC073939) 	ggctacaccttcaccagctactggatgcactgg 

69 	IGHV1-69 	(AC073939) 	ggagagattgatcclictgatagttatactaactacaatcaaaagttcaag 

70 	IGKV12-44 0 	AJ235955) 	cgagcaagtgagaatatttacagttattlagca 

71 	IGKV12-44'01( 	235955) 	aatgcaaaaaccttagcagaa 

72 	IGKV12-44"01 (AJ 	5955) 	caacatcattatggtactccicc 
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Claims 

1. 	isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow s . 	al antigen I (ESTI), said antibody or antigen binding fragment thereof 

comprising: 

a) 	a i eavy chain variable region comprising: 

i) a first vhCDR comprising SEQ ID NO: 10; 

ii) , second vhCDR comprising SEQ ID NO: 12 or SEQ ID NO: 51; and 

iii) a 	rd vhCDR comprising SEQ ID NO: 14; and 

b) 	a light chai 	variable region comprising: 

i) a first 	CDR comprising SEQ ID NO: 16; 

ii) a second 	CDR comprising SEQ ID NO: 18; and 

iii) a third v1C 0 ' comprising a SEQ ID NO: 20 

2. 	An isolated antibody or antigen i 	ding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BSTI), said an h . ody or antigen binding fragment thereof 

comprising: 

a heavy chain variable region comprisin SEQ ID NO: 2, and 

a light chain variable region comprising S ' • ID NO: 4. 

3. 	An antibody according to claim 1 comprising: 

a heavy chain variable region comprising SEQ ID 	0: 46, and 

a light chain variable region comprising SEQ ID NO: 	9. 

4. 	An isolated monoclonal antibody, or an antigen binding p. l ion thereof, which competes 

for binding to BST1 with an antibody set forth in claim 1 or 2. 

5. 	The antibody of claims 1 or 2, wherein the antibody is of an IgGI 	otype. 

6. 	The antibody or an antigen-binding portion thereof, of claim 1 further ci 	prising a 

covalently attached moiety. 

7. 	The antibody or an antigen-binding portion thereof, according to claim 6 where , said 

moiety is a drug selected from the group consisting of a maytansinoid, a dolastatin, an au 	tatin, 

a trichothecene, a calicheamicin, CC1065 and derivatives thereof. 
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8. The antibody or an antigen-binding portion thereof, of claim 2 further comprising a 

coval 	tly attached moiety. 

9. Th 	ntibody or an antigen-binding portion thereof; according to claim 8 wherein said 

moiety is a d 	! selected from the group consisting of a maytansinoid, a dolastatin, an auristatin, 

a trichothecene, 	calicheamicin, CC1065 and derivatives thereof. 

10. An isolated an 	ody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 	BST1), wherein said antibody or antigen binding fragment thereof 

comprises heavy and light c 	n variable regions, and wherein the heavy chain variable region 

comprises SEQ ID NO: 2. 

11. An isolated antibody or antig,  I binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (ESTI), whe 	'n said antibody or antigen binding fragment thereof 

comprises heavy and light chain variable r 	ions, and wherein the light chain variable region 

comprises SEQ ID NO: 4. 

12. An isolated antibody or antigen binding fra9 . ent thereof that specifically binds to bone 

marrow stromal antigen 1 (BST1), wherein said antibo 	or antigen binding fragment thereof 

comprises heavy and light chain variable regions, and wh• ein the heavy chain variable region 

comprises SEQ ID NO:46 

13. An isolated antibody or antigen binding fragment thereof t 	t specifically binds to bone 

marrow stromal antigen 1 (BST1), wherein said antibody or antigen b 	ding fragment thereof 

comprises heavy and light chain variable regions, and wherein the light ..ain variable region 

comprises SEQ ID NO: 49. 

14. An isolated antibody or antigen binding fragment thereof that specifically •inds to bone 

marrow stromal antigen 1 (BSTI), wherein said antibody or antigen binding fragme 	thereof 

comprises a heavy chain variable region comprising SEQ ID NO: 46 and a light chain 	- riable 

region comprising SEQ ID NO: 49. 



ANTIBODIES TO ADP-IILBOSYL CYCLASE 2 

INTRODUCTION 

The present disclosure relates generally to the fields of immunology and molecular biology. 

More specifically, provided herein are antibodies and other therapeutic proteins directed against the 

ADP-ribosyl cyclase 2, nucleic acids encoding such antibodies and therapeutic proteins, methods for 

preparing monoclonal antibodies and other therapeutic proteins, and methods %r the treatment of 

diseases, such as cancers mediated by the ADP-ribosyl cyclase 2 expression/activity and/or associated 

with abnormal expression/activity of ligands therefore. 

BACKGROUND OF THE INVENTION 

ADP-ribosyl cyclase 2 (also known as Bone marrow stromal antigen I (BSTI) or CDI 57) is a 

lipid-anchored, bi-functional ectoenzyme that catalyses ribonucleotide cyclisation and hydrolysis. It 

generates the nucleotide second messengers cyclic ADP-ribose and ADP-ribose that are capable of 

activating calcium release and protein phosphorylation (FEES Lett. 1994, 356(2-3):244-8). It is able 

to support growth of pre-B cells in a paracrine fashion, possibly through generation of NAD+ 

metabolites (Proc. Natl. Acad. Sci. USA 1994, 91:5325-5329; J Biol Chem. 2005, 280:5343-5349). 

ADP-ribosyl cyclase 2 and its homolog, CD38, appear to act as receptors, generating second 

messenger metabolites that induce intracellular Ca2+ release via the tyanodine receptor (Biochem 

Biophys Res Commun. 1996, 228(3):838-45). It may also act via CD1 1 b integrin to effect Ca2+ 

release through the PI-3 Kinase pathway (J Riot Regul Homeost Agents. 2007;21(1-2):5-11). BSTI 

has not been previously reported to originate from acute myeloid leukemia (AML), breast cancer, 

colorectal cancer, kidney cancer, lung cancer or pancreatic cancer cell membranes and represents a 

protein of new therapeutic and diagnostic value. BSTI is also shown to be expressed on monocytes 

and granulocytes, both of which can be associated with and activated in diseases such as asthma, gout, 

crohns, lupus and diabetes. Monocytes are also implicated in the development of atherosclerotic 

plaques. 

SUMMARY OF THE INVENTION 

The present disclosure provides antibodies directed against the BSTI, nucleic acids encoding 

such antibodies and therapeutic proteins, methods for preparing anti-BST1 antibodies and other 

therapeutic proteins, and methods for the treatment of diseases, such as the BSTI mediated disorders, 

e.g. human cancers, including acute myeloid leukemia (AML), B-cell chronic lymphocytic leukemia, 

breast cancer, colorectal cancer, kidney cancer, head and neck cancer, lung cancer, ovarian cancer, 

pancreatic cancer and human inflammatory diseases, including asthma, gout, crohns, lupus, multiple 

sclerosis, rheumatoid arthritis, psoriasis, diabetes and atherosclerotic, hereinafter referred to as 'the 

diseases of the invention'. 
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Using an antibody known to incite cell-kill via ADCC as a positive control and a 

human IgGI isotype control as a negative control, the results show BST1 A2 and 13STI A2 NF were 

capable of eliciting ADCC on BSTI -expressing A549 and U937 cells. On BST] -expressing A549 

cells, BST1 A2 NF were shown to approximately 45% killing at lOnmol/L (Figure 8a). On BST1-

expressing U937 cells, BSTI_A2 were shown to approximately 20% killing at 1 nmol/L and 

BSTl_A2_NF were shown to approximately 45% killing at Inmol/L (Figure 8b). 

Example 8: Specificity of Monoclonal Antibodies to EIST1 Determined by Flow Cytometry Analysis 

in AML patients 

The ability of BST A2 to bind to lymphoblasts from patients with AML was tested by Flow 

Cytometry Analysis. Blood was taken from 20 AML patients. Using the procedure as described in 

the Example3, BST A2 was shown to bind to AML blasts of approx. 80% of the AML, patients. 
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Claims 

1. 	An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BST1), said antibody or antigen binding fragment thereof 

comprising: 

a) 	a heavy chain variable region comprising: 

i) a first vhCDR comprising SEQ ID NO: 10; 

ii) a second vhCDR comprising SEQ ID NO: 12 or SEQ ID NO: 51; and 

iii) a third vhCDR comprising SEQ ID NO: 14; and 

b) 	a light chain variable region comprising: 

i) a first vICDR comprising SEQ ID NO: 16; 

ii) a second v1CDR comprising SEQ ID NO: 18; and 

iii) a third vICDR comprising a SEQ ID NO: 20 

2. 	An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BSTI), said antibody or antigen binding fragment thereof 

comprising: 

a heavy chain variable region comprising SEQ ID NO: 2, and 

a light chain variable region comprising SEQ ID NO: 4. 

3. 	An antibody according to claim 1 comprising: 

a heavy chain variable region comprising SEQ ID NO: 46, and 

a light chain variable region comprising SEQ ID NO: 49. 

4. 	An isolated monoclonal antibody, or an antigen binding portion thereof, which competes 

for binding to BSTI with an antibody set forth in claim 1 or 2. 

5. 	The antibody of claims 1 or 2, wherein the antibody is of an IgGI isotype. 

6. 	The antibody or an antigen-binding portion thereof, of claim 1 further comprising a 

covalently attached moiety. 

7. 	The antibody or an antigen-binding portion thereof, according to claim 6 wherein said 

moiety is a drug selected from the group consisting of a maytansinoid, a dolastatin, an auristatin, 

a trichothecene, a calicheamicin, CC1065 and derivatives thereof. 
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8. The antibody or an antigen-binding portion thereof, of claim 2 further comprising a 

covalently attached moiety. 

9. The antibody or an antigen-binding portion thereof, according to claim 8 wherein said 

moiety is a drug selected from the group consisting of a maytansinoid, a dolastatin, an auristatin, 

a trichothecene, a calicheamicin, CC1065 and derivatives thereof. 

10. An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thereof 

comprises heavy and light chain variable regions, and wherein the heavy chain variable region 

comprises SEQ ID NO: 2. 

11. An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BSTI), wherein said antibody or antigen binding fragment thereof 

comprises heavy and light chain variable regions, and wherein the light chain variable region 

comprises SEQ ID NO: 4. 

12. An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thereof 

comprises heavy and light chain variable regions, and wherein the heavy chain variable region 

comprises SEQ ID NO:46 

13. An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BSTI), wherein said antibody or antigen binding fragment thereof 

comprises heavy and light chain variable regions, and wherein the light chain variable region 

comprises SEQ ID NO: 49. 

14. An isolated antibody or antigen binding fragment thereof that specifically binds to bone 

marrow stromal antigen 1 (BSTI), wherein said antibody or antigen binding fragment thereof 

comprises a heavy chain variable region comprising SEQ ID NO: 46 and a light chain variable 

region comprising SEQ ID NO: 49. 



SEOUENCE LIST 

SEQ 

JO No 
Description Sequence 

MKOSTIALALLPLLFTEVAKAQVKLOQSGAELVRPGSSVKISCHASGYAFSNSWINVYV 

KORPGDGLEVVJGCNYpGDYDTNYNGKFKGRATITADYSSSTAYMOLNSLTSEDSAVY 

1 aa VH_A1 FCARGGSIYYGNLGFEDVWGAGITVIVSSAKTIPPSVYELAnGSAACITN5MVILECL 

VKGYFPEPVTVIWNSGSLSSGVHTFPAVLOSDLYTLESSYNPSSTWPSETVICNVA 

HPASSTKVDKKIVPRDCHHHHHHH 

MKOSTIALALLPLLFTEVAKAOAYLCASGPELVKAGASVKAASCKASGYSHErilNWVK 

OSHGHSLEINIGNIDPYYSTTYYNOMFIGNATLTVDOSSNTAYMOLKSLTSEDSAVYF 
( 

2 aa VH_A.2 CARGSAWFPYWGCIGTLVIVSAAKTTPPSVYPLAnGSAACITNSMVTLGCLVIEGYFFE 

PVIVTIVNSGSLSSGVHTFPAVLOSDLYTLSSSVIVPSSTWESSIVICNVAHPASSTK 

VDIDEIVPROCHHHHHHH 

MIEYLLPTAAAGLLLLAAOPAMAEMVLTOSPAIMSTSLGERVTMTCTASSRVSSSYLH 

VVYMKPGSSPKINVIYSTSNLASGVPARFSGSGSGTSYSLTISSNIEAEDAATYYCHOY 

3 aa VK_A1 HRSPYTEGGGTKLEIKRADAAP1VSIFPESSEOLTSGGASVVCFLNNEYPKDINVIEWKI 

DGSERONGWNSWIDOOSKOSTYSNISSILTLTKDEYERHNSYTCEATHKTSTSPIVK 

SEMMES 

MKYLLPTAAAGLULAACIPAMADIVA4SOSPADASASPGEINTMTCSASSSVTYMYWY 

Q0KPGSSPRLLIVDTSNLASGVPVRFSGSGSGTSYSLTISRMEAEDTATYYD2OWSN 

4 as Vit A2 YPLIFGAGTKLELKRADAAPTVSIFPPSSEOLTSCGASVVCFLNNEYEKDINVKWKIDG 

SERQNGVLNSWTOODSKOSTYSMSSTLTLTKOEYERHNSYTCEATHKISTSPIVKSF 

NRNES 

acgongtecalggagaaaalcunglgaaacaaagcactatIgcactggcarActlaotgacttalllaccocigIggca 

aaagcccaggigaagcltcagcagNeggggdgagctsgtgaggcclggglcolcagtgaaganIcctgcaaggca 

cAggclacgcaUraglaacicclagataaaciggawaagagaggccIngacagaglagagiggallggacagell 

5 nI VI-LAO talcclogagatialgametaactacaalgsaaaalicsagragleaegccacactgactgcagaclactcciccancaa 

agcclacalgcagoteancancotaacattgaggactetgagglctatticlgt.aaggogggatcgalctectalgat 

aaccicgogitcllogatriggggcgcagggaccacggIcacaficiccicagecaaaacgacaccoccauagIcla 

tccactggcccaggalcigelgoccaaactaacicasleglgaccctsgoatgccloglesagggclettlactgnacc 
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