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| MMUNOCONJUGATES THERECF Field of the Invention [0001] The field of the

i nventi orwgenawriabd7g rel ates to anti bodi es, anti gen-bi ndipa@/USe@gnesivs

t hereof , pol ypepti des, and i mmunoconjugates that bind to CD37, as well as
to met hods of using such CD37- binding nolecules for the treatnent of

di seases, such as B-cell malignancies. Background of the |nvention

[ 0002] Leukocyt e CARTEIRRINDSIOL 'Céﬁegﬁ'f}NDéM%JqlﬂﬁGQHHé@A@%iHE&EOF

tetraspani n-26, or TSPAN26, is a transnmenbrane protein of the tetraspanin
superfam |y fiNpec#eMnehtigh - . 1997 FASEB J. 11:428-442). It is a heavily

gl ycosyl ated protein with four transnmenbrane domains that is expressed on B
celI's dueoing t ee pEle vBihk anRBtidnpResally FRtdd @ aldibodtd, afi@E8mhding UtaghSntahsRBE on

termnal differentiation to pla .cells. (Link et al., 1987, .J Pathol .
152: 12-Popertilf 2 mal?ﬂcmw?qssiﬁ%?hugﬂ R y awﬁ}leaééaane&w]@‘wgmgs SUChfeP YT d
cel | s andiigmdleduRs Yor@ige theDettnadtldiseAbD kiRh a€B-call mai@B8icsJ. | mmunol .,

140(3) 905-914). However, CD37 is also expressed on malignant B-cells such

as those foupdjing non: kin's |ymphoma (NHL) and chronic | ynphoid
| eukeni a (G_LQCL%%BB‘S%“E??%’I‘"}“TQ%, J I'mmunol 137(9):3013-8). This

e T T e e L L T

CD37 i m ttangh@stiranepiarclh ebths wgegpsiin suppdimint (Mdeckeobtenl.] IWITFASEBI. Hr42Ri4H2). dtis on

(van Spriel. et al. 2004, .J | nol 12%5:2953- 1) As rt of e.

{ot rasgrr dutrge§E s LT PR R gl by hrdrRas e kg s ek e te
Wi t h otfheB ts perfpacel patat G-l s@Asgilt issbvat dD@4Anind | diftnagietivatt plasma cells. (Link et
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cyt ot oxpen3dly (ADZCxhearxect phgsivlggsil radbbeCDIVR0MECLT stedits| syiggeatna gndntialGORAN T-

ot ol oy Rtk ST B et 4SS B RSB o AP Bl o O

pat i entcsll rsesfaenglydoprotdinsuxXiD3abmay eld remplex anich ethensurfasg prukimg (Aatlisent 9994,

taking rituximb e ual | a . and n devel op resistance to
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anti - M P protein. Se€ ge.gg. 6. B2MBsI PEhEd App?i CEti G No. " P ’
2007/ 0Co6&kilies tHRakecObE toSndmed agpptosistie thrgelt cellscad Hosiritde. Tnhelditiveadnnbeticsdfaving

chronic_| yphacytic | eukem a. ...Boehringer |ngel hei m has..al I scl npsed
o o7 BB b ST Rt (e e RO AL BRI Tl R QiR Bgh € RS
2009/ 0kR8ikBle. However, no CDC activity has been described for any of these
bi ndi n nts_.and no in.vityo -apoptoti.c .activit a n.described in
the - abdtfiBE"oF BT i G Bt RRB By R eihiO e EE D (R e
been at(fLewpted., uSHHCuar. rGpik. @rdcabel0sd8ant) - B8 egninlybo dybsdtB>f Ipatientd wspond to
separate trials. Therapeutic doses of 11 -MB-1 were mnistered to six
rel aps &g J%% e L (PSR m%P?“T@%%% r't\é’B’%mr%ab Véléﬁ“%?yf(eg 169 ?g%?evﬁlro%ss
at el . @988 ce M frugimad tiveithenB2B)( didjtiod 2003 2dihdind\agenssi ace phd ibeing seseed hik @uedtizh
conpl ete remnl ssion, Wth.a durati of four t hirty- nmonths, 1n
ot hertreeae g i T Bloh hatac sy i bl e R BRI et
(Kani nsillPetl6adnd TRGR1Q (ZhaonetGric @007, 1BIpddl) L1089@-7UT).. SMIPeXlalis of sifightirchain
Dt R S RENRS SRR P A EDPRORE M SR SRR ons
treated due to an unfavorabl e biodistribution of the radio-|abel which

rai sed concern for radiation exposure of vital non-target organs.|ndeed,
RIT related toxicities were observed in these trials including severe



nyel osupressi on and cardi opul nonary toxicity. Wile these clinical data
suggest that anti-CD37 radi oi mmuunoconj ugates may be effective, these

t her api eswanrelicuedyer some to admi ni ster, and at rel apse POSHURRMI1p2817ENt S
cannot be retreated with RIT due to therisks associated with high doses of
radi ation. [0007] To overcone the limtations of RIT, antibody-cytotoxic
agent con' ates (ACC), also called antibody-drug conjugates (ADC), have

been d .2 W@G%Y%SIPWHHE)@@FTF%&SE@Ptpﬁé?m| Req el &: Elghhélteé npligagiem t
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for specific delivery of cytotoxic drugs to cells expressing pr ot ei.n

r ecogni(&&H)- byBoekEgshn qgﬁlaapl hasotlesy disclosse it £PAS bingliite ageat Bba}tfrrpatiomlel’ﬂ%meéed

are notagaRsiANEd200e0fBYSr akhRvirahgeinc haivits 4ed b&éaede@&%@a G Sany @P3Kesk S
structurally simlar to CD20 as both antigens contain four transmenbrane

domai ndindiig gty AR Tige ArapPRIPtC wivithbastheen despriler in fhgrbrapeq federsrlinkipg o) .
1989, Jgedigmun. 142: 2560-2568) . Anti bodi es agai nst several B-cell antlgens

|nclud|n@]C£B7 and CD20 have been studied for their abllltg t o _under
endocyt[8%16} anBadiedgramaticany (BHadys eengttempigd gsinggjadip-lakelsd anigCP7Y andpdy 12,

and Pregs-1efy @b-se élma%l O%rap%c?t(&aosé@(%ou "TMB Th}?er@-ﬂ(ﬁﬂnng@?bﬁ I Qf&g%dl\lﬁ{ﬂ-

was retained on the cel surface and internalized ¥JI n Daudi Z)érrpho

cel | s ingtigAtt (Pesss otrzk RS hCI&h@ilO@b&@dp%7o38n§EFSSaatlebW993aNeEf6 MoVt 6514 92hd

i ntracelil wkgftidHel ﬁ:lﬁgbé(ﬁﬁrbbtﬂplykuferﬁﬁstlétﬁ{?}g Gt dhﬂ%lndﬂ b Rur Bl HirdyAne mmst Sn
were obtained with the anti-CD20 anti 1F5, which was al so retai ned

mai nl y pthemigial, anpM@n]aWé%F“llm@lﬁ'fefeécté t@héplqpmdelﬂﬁémaﬁgﬂs eeringkd enpcd¥ B! Ebpo

ant i bodis1. haye): 1¥een1 Bt uditesl v RUSHY LR rdBpise PALing eNBREhIAEEE two to six
S|gn|f|cantly strong@potency, especially when non-disulfide or acid stable

| i nker snediths, alhoysh svly e Cheyampenertmb| Sowewr Bt all payioys ced dertrepisd due to an
69(6) : 23R80rRBE HlodistribulibD bt thefadiREE vARSERNAT | é(ﬁl@&n f&[}aglatlf@lsexﬁ%reb&eﬁtal non-
considered a favorable target for antibody-drug conjugates. WO

2011/ 11¥e8PerruS2dasdo 24T 7 elatel tougte WeFrebioYd, Mt Hisse B singluging etsdere or
CD37 bllﬂﬁw@ r&9RAkAd LRGBS rARkicRPdMaSIe 1RRE LSRR BAd diddekt kR GEODS7 radio-

t her eof , anti body-drug conjugates (i nmunoconj ugates as a neans to
treat Bméwpvcowagatana%bee%f cctivre theyeeB@ptics 1o eyhesnms de pdrisiser.1Rd £t 15leY. POIRI EF
SUMVARYR 1Pfpatlddls ch AMGEDET 0 QORGSR e to B tiikD adb@sied \bﬁl{ h1 h Bked &F husiRp. CD37,

|nnunocow1ugates conprising these antibodi es, and ods of their use are

descri J8%7her eilh ovateRre the Emiteions PHRYL. autihopy-ggotare .a&@ap%ug@ﬁ%@%%al%%ﬁ
CD37, fhagmpnbs Qhjusked @nt), et 8&n R0doRliherneRohy NRRIhARSjubAtethdintiRdSHCh
antlbodles are al so provided. Pol ucleotldes conpri sing nucleic acid
sequenc¥PteRsant g vAFlY Jkshie phiagakody thioughsaochsmisg r whigh ggneallpwclopsngceific

CO”DFISkﬁ@w§Bﬁq@ﬂ&M@Hﬁk@%&kﬂ@&qné%ﬂé§ ﬁﬁﬁmﬁkéﬁﬁgdbﬁﬂwﬂﬁhMﬂ@pﬁkﬂé&xa@Qkﬁé
pol ynucl eoti des of the invention are Furt erﬂgVOV| nposi tions .

phar rraé%%tarf‘c@ﬂoﬂzdﬁtﬁ@élﬂefi 3ot comsilered ta et fpeor ‘@rge@ﬁsv%htth%@aw@é c?rD37 7

I MMUNOGRN IR Qfildd 18 (28 Qs BERYAEREL cohRinddEH thanHRembTRcRBASin® faltARIch A®28 Afhot
using the novel CD37 antibodi es or |nnunoconiugates are al so provi ded, such

as met HBEST B tesmyindiailndveder eps7%8hti bueest PSQOM%M%@W@@H%WM

i nhi bi tB-tdMmkigG MM JARNCH I antl C@2H A WeBE stutﬁl@(pfjeghéﬂtab %ﬁde@go SALEHRR and
bi ndi ng fragnment thereof that §§§C|f|call bi n and are capab

i nduci rigeiadHion &ifetitct dle p&derecicysot Bk ErY8 1% @pﬂj’re%eé ah 18% G §30)dlghis”)-

enbodi MBRt sii-dhEy anbbBEUIB-I Swal faikarable @fl guﬁd&cal{agu@d@mwﬁmw@nﬂl/ Dhudi
anti body dependent cell nediated CéﬁltOXICIty (ADCC). [0011] The anti body or
Yy

ant i gertYBPRaRNGE Fagitiont Thih&fRsbrantibgdy dsoohad 1 fey r%@é.ﬁfl@%ﬂ% apd iyeecelyl he

same CLRfatRRirh APCHB Pattit @ens tnh@z%/ SRIAGERHs ERTbhMed GitR R aﬁﬁl@mtahtﬂﬁdjpib"s (a)
an anti body conprising the polypeptide

of SEQ I D NO 55 and the go ygﬁg
of SEQWIFNers7s° Tened maiit phtiayyeRipricsl mytarhandhgicyifdingeror ABEQT BORG: 59
and t hanplamenit dReofstudl@ ILrEMN@ywut (&) AR @Mdnbasy §1@ﬁﬁﬂ5dn$ly nﬂroh@?otency,
pol ypeptide of SEQ ID NO 61 and t pol ypeptide of S

ant i bodyPEBHpPher pp-ditdidsor pyé ﬁtﬁ‘?la élﬂ@rs %E?jeri ﬁem@r@&aw?a P?leél % al f&é%tqaa%@r of
SEQ | D NG, 80%):133-2364)amt 1 dY e adkérsdtidgs, 37 had YR et @asi@dredSERY bbb 1N &6
and the polgpeptlde of SEQ ID NO 82; (f) an antibody conprising the

pol ype P! AEOk ONBHEXES: 68 and the pol ypeptide of SEQ ID NO 84; and (g) an
anti body conprising the polypeptide of SEQ ID NO 70 and t he pol ypeptide of
SEQ I D NO 86. [0012]In sone enbodi nents, the antibody or antigen binding
fragment thereof specifically binds to CD37 and specifically binds to the
pol ypeptide of SEQ ID NO 180. In a certain enbodi nent, the antibody or
antigen binding fragnment thereof does not bind to the pol ypeptide of SEQ I D
NO 184. [0013]1n sone enbodi nents, the anti body or antigen binding
fragnent thereof speC|f|caIIy blnds to CIB? and the antlbody or fragnent

o Y T " -, o o o,



WO 2011/ 112978PCT/ US2011/ 028172 4 - NO 77; (d) an anti body conprising the
pol ypeptide of SEQ ID NO 64 and the pol ypeptide of SEQ ID NGO 80; (e) an
ant i body worepriyee7§ t he pol ypeptide of SEQ I D NO 66 andprChaspaliypspti de of
SEQ ID NG 82; (f) an antibody conprising the pol ypeptide of SEQ I D NO 68
and the pol ypeptide of SEQ ID NO 84; and (g) an antibody conprising the
pol ypeptide of SEQ ID NGO 70 and the %ol ¥pepti de of SEQ ID NO 86. [0014]In
certai HOM8bodi Hsietare, theis existsiagser fon FPAALINGBE 2Bifidineleding aiibedies. pHigeebinding
pr oduc egheRvnd) YiRét HORRA Setissal, Qehief E&ﬂﬁ%’f&@ AR cEHNIISE] 20 Heal TECHRRPBSE
Desi gnati on PTA-10664, depoSited with the ATCC on February 18, 2010, ATCC
Deposi tmabigaigisat Thspremiinoess 2ddfepesihitascdri t h t he ATCC on” February 18,
2010, ATCC Deposit Deisgnation PTA-10666, deposited with the ATCC on
February 18, 2010, ATCC De}gosit Desi gnati on PTA-10667 deposited with the
ATCC on February 18, 2010, B&EE@UB@\%%Y@%EEF%XFNBWTBTA- 10668, deposited
with the ATCC on February 18, 2010, ATCC Deposit Designation PTA-10669,
deposi t[eehon t hNbixe aAiodico thafgihd thalitynah & D320ihthundtchj T e Mg PR B tthde sityaditd, on

PTA- 10670, deposited with the ATCC on_ Febryary.18, 2010. .J0015]In. me
erbodi denme RIOS! BEf i adsihef e WO Bl el ides ot o inab e s i By
]?i nds t@IODBLgmaBbitstich aaﬁbdd]lciﬁs,dahd)QﬂfmSEpd)llﬁ%@ﬁm Ireylﬁtecptoi sdéh ﬁﬁigbkﬁéb(ée&% allz_lsceﬂlng@igg
romthe rQup..consi stin . . . s , an an .
606 Pl Bia el fusTheliheduoct Fpromi i rebiner Hencis g 1o e 53,
(c) SEQettbrsNOmprisifh; thd poly@ttoflds anellsSioQplifn B8 ;poBfeptids, andadp@HiucleoideSEQhE D
NGs

© 13, 14, an 5 and SEQ.ID Ns: 37, 38, and 39; (e). SEQO ID.NGs; 13, 14,
and 15 '‘BF4"SEEF ?‘ﬁ%ﬁ@r?vﬁeff%ﬁ?poéﬁlan%é;g"(pﬁ')‘mgﬁé“?%"Nﬁ‘é‘?s}“fgscgf‘ﬂ’“%‘?ﬁjthié‘oéeﬁd
SEQ | D (N6): andBodied 2y iraGhod3ijudat) aSEQolpbvNERE. 11l ddit2, mathodsZE nakihg SEQudiky INOS:
44, 45, a ;. (h),. SEQ 1D NOs: 19, 20, and 21 and SE D.NGs: 44, 4 nd
46! (1 roRRB D isblics SR ive 3 art sy S N bt e goved (P38
| D NOs:anfEhdic2 3y inancho2shjnids SEEDidiDuNCBgrod, andds tranchnbd;, (k) SEQ I D NGs: 25,
26, an 7 and , SEQ I D NOs;. 52,. 53, .and 54 and (1) variants, of t K)
corpr | PR 3 sRmRaleS, g etip Bt GEne hs it DetBinf b oot
f ur t hercagivhodiinoihg corhlemain defeadyit orotatitityg@md) iaredirongdddr ag sannd cribvdingafs, the
conpri se ol.ypepti de sequences that. are at |east, 90% identical , at |east
0554 1 dantr Bl ¥ °6P RS ST RemepRa Epr iihey et Bl prdRer gulonetd
sequenqa®Cssl ected fromthe group consisting of: (a) SEQ I D NO 55 and SEQ
I D NO 72: (b) Q | 56 _and, S I.D NO 73; Céb[?E I D NO 5 nd. SE D
NC: 74; [ﬁ?j])li SEQStllEjE) af{@"gg Oéﬁlﬁlggtbn&gg Mg pst tgeé‘j"(% ) 8“‘1\]%%5@6% C&ﬁégﬁgT 8 the
NO 75; shih}y CBEQepildpbiar fardibodySERktedDfidi: thibgrofgonSki@gloR (NQnGihtibedy cSmQridihd the
NO 77; Q and | r 78;. ( J.D.NO. 63 .and SEQ.LD
NG 70! TEPperREser BERGPeIOR a8 N rRel B SER IIEER 12p NG GBI cBERgi g he
NO 81; polypeBidof BENADESO&dinSHEQ PobphididB Zf SEQ) ITENQ: 15D (d)@n Gititudg cSinfididg the
NO 83; Q and I 1 84; J.D NO 69 .and SEQ.ID
NO. 85; P%B%OG@E@O? SN0 dn g e et S&ﬁ?dl%sﬁ?’érz )R HEGO Tt
NO: 87. {oB@dptidt pf SBQEDeENO®AI ane rilieSpolfphgtidanifiSEQAYD NO:&n{d) garantibadd icogpdidiggtent
t hereof is ri - man,. hunani zed, ' i c.., resurfaced, or . human.
v 201 P bstHeEEaRa oM R P e Ch IE e (B ARES o Phurhe Be
ant i bohlypeptia bt S0 yD NOagsmid thd o lypagalb beSed 1D Ndugi; agd @papindisods imprising the
polypeptide of SEQ ID NO:70 and the polypeptide of SEQ ID NO:86.

[0012] In some embodiments, the antibody or antigen binding fragment thereof specifically binds to
CD37 and specifically binds to the polypeptide of SEQ ID NO: 180. In a certain embodiment, the
antibody or antigen binding fragment thereof does not bind to the polypeptide of SEQ ID NO: 184.

[0013] In some embodiments, the antibody or antigen binding fragment thereof specifically binds to
CD37, and the antibody or fragment thercof competitively inhibits an antibody selected from the group
consisting of: (a) an antibody comprising the polypeptide of SEQ ID NO:55 and the polypeptide of SEQ
ID NO:72; (b) an antibody comprising the polypeptide of SEQ ID NO:59 and the polypeptide of SEQ ID
NO:75; (c) an antibody comprising the polypeptide of SEQ ID NO:61 and the polypeptide of SEQ ID



a cell expressing CD37 in vitro in the absence of cross-1linking agents. In
sone enbodi nents, the antibody or antigen binding fragnent is capabl e of
i nduci ng worzpliertredm™8 dependent cytotoxicity (CDC). |n stipCIr/uSaoitloest72
enbodi ments, the antibody or antigen hipding fragnent is capable of
i nduci ng anti body dependent cell nediated cytotoxicity (ADCC). [0019]In
ot her enbodi nents, the anti bOdl?( or antigen binding fragnent thereof is
Y

human QYORGirfdhiy aribodpemmisig thepaiynsprader of SEQID Nakt and thepelmreatidst ofi SRED ng

apopt ON@:80 (cfarf S0 X RInGPSinB IncGHIRh ch e Vi tIEe) IDTNU“%% ARSEOEEyRbtide of SEQ ID
cross-1linking agents.” I n further enbodi nents, human or %UITB.I’]I zed

ant i bodYO'8#: @nan ihody; | SOIPRE NS F@gr@ﬂ?@pttdﬁeorf 51 H%NQI Sornd dpraptlerestides of REQ HY
conpl eneni4.dan e de dhtitody Qnhisik i polsPprid@ B Ias 1156 Rkl £id of idpgr e ipody
dependent ?:el I @msdl at% ed}t c%tsoﬁlg(l C|pt6y (ATDCC) 6020] In st |elqoﬁg%tqer 95
embodi MBS, the antibody or antigen binding fragnent thereof binds to
human Gpi4) andiBsamUSHEe¥Rdents| ﬁ@%%]ﬂl)dllys& fﬁﬁn 1ﬁgeﬁagﬁnent RRr3Ntd Rodie®by

anti gen bi ndi ng fra%mant thereof is a engt h anti body or an antigen

bi ndi ndPrdggttesiccted amdbn grpp g ing of r\aé‘ﬁ‘ Prpatif Repignpt Q@%f@a?ﬂ%wﬂh
conpri sge ATE@bm fF@llﬁany 1fs( @mo RTcECb §§1més€gn§dnﬁl T AEY0d85, ®p&ted itk ‘EzﬂefAT:@C on

i nked Fv, V- domai n, , r abod gGACH2, m ni bod ,

tetr ach&?ruaWr%?%a%Qﬂ&yAT&de@agﬂt Dglﬁgmv@l %MP@%?\@P%&WMWF C qrc%mamb%z

(scFv) 2201@%@@&%?@ d@%ﬁ%iohrpmt @67 aReidRRf e AT &D@Jbr@arms ng1@gentci s
a pol ypeptide that specifically binds CD37, and the pol e t1de conBrlses

sequenc,léf@O%Pé%gr@aoa PEMQ%?% gieBeed S e AECGfon Eeé?yuaSE IRCATCE, Deposigng
6 and $5Q h&oNCETA%@@Z%e @snsh %ch () A$E@ b NBRrary” 18 820ﬁ)ndan8 ﬁmdcsﬁ@dsﬁ)
NGs: 31 § and 33%& 11, and ?’2 and SEQ I D NOs: 34, 35,
and 36; Dqsa)lat@rz@Tﬁd depmlte MthtafhﬁT@@ Oaﬁabrsmw BONGs: 37, 38, and 39; (e)
SEQ I D p§s] 13m sjeﬂle e%gdnlfént@riﬂe a%ﬁg) XD) Mﬁgen%?ndqﬁagﬁ@lﬂ tiRQs0f Ncée}nﬁﬂ@ ﬂlQiSNgb

16, 17, and 18 and ,
21 and GBS 1 R@nﬂbw comrlseeirpelyn@ﬂdf PRAUSEES Sefse Omfbe grgep cogpigfing 1of; a(ﬁHS%EQ

I D NGs:1pA0s: 475, aﬁ'dl@arﬂﬁSE ﬂN@'s:-Q8| B NEB30; gli ,SEQRID RO 72§ aﬁﬂld B NGs: 3148,
49, and 50; I\T(%s 8 - 22, 23, and and SE(g NGs 1, and 50;
(k) SEG2 PdNsto) 8EQ IDNOR AR Byandnlg ant SEQBDNRRS: 38285, syl 363 () S@@ IDN@s: (1) 14,
vari antd 9§ aA@IE mN@s ORI BOYeISEGID &oSors 44 caam%lmmﬁa s Ny, a@|a§1d
substi tut| ons. In ot her embodi nents, e CD37- bi ndi r%g agen

pol ypepti eSER4 I\E?fe »f1i7c2nd p il RES 1BD339s: 4én‘ba ?%439&)%1 5060%?!9 §‘€§21

sequencgg skhab RO 43t45 8asds; BIREQABNYOEab, 202hnd BRsl SBYD HORtuCH, andio;|§ast
99% i dentical, or identical to se guences sel ect ed fromthe %r oup COI’ISI stl ng

of 1 (a)SESED NBsNS 55 antheft g SEQIDND ¥ 23, {9 yndsiyi) BERAE Ssasid 25

c) SEGp 5 S Da o
5, s i 520 S w9380 rauat sk S0 0Ty

| D NO efrigraefspdy (@cwmmg ¢ )3 QE'JQ‘%“@W@VB?“]&HHC%E@SWP}W@ 78; (i) SEQ | D
NO 63 go6h6PEQ iIDﬁH@e? LmbbllimemEQthk DarlNOb &4 oﬁrlﬂtléﬁQthnera%Q)em( Iﬂ*)ereSEQofn NG 65
and SEQ | D NO 81; SEQ I D NO 66 and SEQ | D NO 82; (m SEQ I D NO 67 and
SEQ | D hbpggide @?@ue@mﬁhﬁtﬁre Wocat Pe7erd oo p@r}ee,%?é%llﬂ@%ﬁll?% leasg99% fgone®L LR d
SEQ | D NGB 1o § nﬂg 1&) NG @@ec@éﬂqlroﬁl;@el Qu I&@tln " §§@Q|IB NG5 7 Qnmﬁb §5Q

dh BPREi

| D NG 86; and NGO 71 and SEQ Oells rodu0| t he
bt 1 bodyOaE GhSF a0 SERAEERT 3t feSBoH o0 eansc%% LT 8 b

made angoys %ﬂd gggqmmmt @) tstr@ mNb@@sandm ibed. eigiskQ ﬂ'mxon@t fAcGEQ D

provi de neth %/ or anti en b| ndi n fra ment t her eof
or a p&f%@p@ @Qem@.@.aﬁa S@Q)IDcht Ui (IHPER fi8:{) SEQ ID

CD37- blmlwgn@gggtm 1&@@9( B) SE@ qbaﬁ@@@ ahJDSEQrﬂD md;yo; @mmm crgdmagsm D
fragnent thereof, or PO ypeﬁ:@fl2 e fromthe cul tured ceII {0025 n sone

embodi MBS, DR B e e3¢ éﬂﬁé%ﬁ@c@nﬁ@gﬁ% ThaMHy (WREQ 1D
for mul an@:63 and éE(b D I(I@)84 w;lgﬁgmm NOAY dn8 SEQARBNORsN¢H) MEQRER NG 7( 4ad SER) &

linker; _and (C) i 13/ toxi ¢ agent; and elnthe linker (L) links (A)
to (C). "NO:86; and (q) SEQ ID NO:71 and SEQ TD NO:87.
[0017] In some embodiments, the antibody or antigen binding fragment thereof is murine, non-

human, humanized, chimeric, resurfaced, or human.



[ 0026] I n sone enbodi nents, the CD37-binding agent is an i nmunoconj ugate
having the formula (A) - (L) - (O, wherein: (A is an antibody or antigen
bi ndi ng fwagmanti2e47@at specifically binds to CD37; (L) i ®Ca/usendobsarabl e
l'inker; and (C) is a cytotoxic agent; and wherein the linker (L) links (A)
to (C. [0027]In sone enbodi ments, the CD37 bi ndi ng agent is an

i nmunoconj ugat e havi ng the forrrula A C), wherein: (A is an

ant i bod{§0T8t ~anin waw BPAdMSRS-fhaibety & ﬁatebogbéregmqné #) parbls of dadugipe epspiosisof )

is a link@rsxpRldnd ED3Y SidyilBYh ARSI of RRAs-WREEL hftntshern! doRK &mbbliehts M&S
(A to (C%. 0028] The i mrunoconj ugate |inker can be a non-cleavabl e |inker.

The | i riRBbody ok 2pfiges Binding dgemems iy @Yo oiindusig copplsgensfdependps syiatoxisity (GRer , a

non- ¢l aa\alligmkl BKSIGm@h R KRBy F ahfi gtk HindifdehgtheH ﬁ%ﬁﬂ%@?&%fhﬁdu@ﬁlg %%a?d
linker. The linker can be selected fromthe group consisti ng of

N- succidspsrdeny celymediatedyypiqtenisiei(ARCE)-pent anoat e (SPP): N-succi ni mi dyl

4- (2- pyoedy! di thivmbbubhsnpatas, (HPBBbLY (N‘ &i-t'l%@d @iﬂIQYfragment thereof is human or
4- (2-pyridyldithi o)- 2- sul f obut anoat e(sul f

N- succihPyfiasd spegifs! ]éflb?ﬁdél(t)on%rt)%@ pyd 1§9§1ablﬁ@;‘(51ﬁ%1gqgggggqlwf@ celbgameyssing CD37 in
N-sul f agpemio Q¥ oftrdsSBhGhah AR T Witter @MQ(LCQIB@I*Q-%%&Q@&M{uﬁfaﬁlzé(ﬁdﬁklf)&@WC)

N-succi ni m dyl1- 4- (i odoacet y1) - am nobenzoate (S| AB):
N succidtigandyndine Rpaeai hetafpr alsp ewable @bindveng %fé‘m‘ﬁﬁlleéhéﬁ’le%é‘l gty (CDC)

( NHS- P%%‘of@k@dl%ﬂﬁ&ucm@ﬁﬁﬂﬂoﬁ@ USkneNteediated cytotoxicity (ADCC).
Nsuccinimd ;(N— mal el m dopr opi onani do) -t etraet hyl enegl ycol ] ester

( NHS- PE@?OW efmitidfether pobobpatie theyangbaskioe 2aigen bindias ﬁﬁémglé [theedof Binfly rivpre

group cansi sl nfdaq@é ce3 MRyt ansi noi d, naytansi noid anal og, doxorubicin, a
nodi fi ed doxorubicin, benzodi azepi ne, taxoid, CC-1065, CC-1065 anal o

duocar ®31h, difbsomenprpasimenss o, ansihpdyc ploiticel Rindwe| fpgmant thereefols s full fepeth

anal og, anﬁl'idd?fo%ﬂ %tlg@%ﬁ@ﬁég%eqe rTh\é%hﬁ%%%/ o@ﬁﬁg&@lﬁh&ﬂg’ﬁhgﬂleﬁiﬁtﬁab%@ftdaﬂ Borfrisd

prodrug of ent. The CI)II'[ ot oxi ¢c_agen a_maytansi noi d.
cyt ot 0 Fab a@a@ (035 Fbiesmgle chain Fv or scFv, dlsulﬁde hnked Fv, V-NAR domain, IgNar, 1ntrab0dy,

N( 2) - dagGeEmb - Nidbodl 3FBHE abtBody, AXARER PYdDodYBYAELabASN (dody ODVD-1g, Feab,
N( 2) deacet - N2- (4- ner capt o- 4- net hyl - 1- oxopent y1) - maytansi ne (DWA).

[0030] AR BY)?’d’éaCﬁ’Y&Cel n is a pharnaceutical conposition conprising a

CD37- bijpgh2ng agehher %ﬂlgocﬁmpthﬁﬁmlblﬁ(ﬁhé YoeRGE & PEIFRIPRICHBE sh&fificall)Binds CD37
pharmaceuti cal conposition can conprise a second anti cancer

t
2011/ 179 FEMRCHPELRE CempRey yauerpes scirgisd fom HF EHBSLIE PR Ak éﬁtSEgiﬁ%N% hg a
CD37- bindbRgd s@end N‘M@' 29, 9nd 80 ed)SEQJ 1 ﬁd)ss @, PRAYD ﬁ'ﬁﬂsﬂl}‘HﬁNOS 3Th9 bapsl d;an

be sel ect ed fromt e group consistin adi ol ab hor e
chr omoptét © Nar 10nblg P! %tpe i QRN @s: g@t%ﬂ aqdc?ﬁ (dp §6@QPN%1%r16mndéa all*da%@ n

is a kib I@@iﬂ?ﬂlﬁ%‘ 8191339 EQbﬂmldDBQBag@%d 11 QMJHEN@VWJ% A839/ (NPt 1D
her ei n |nclude i nhi b express

e SN0 160 HGUIR AT BHa TR G th A8 (g SHohE NG etttk TsmA SRR BN ea
CONPOSiful £9) af®IR(h)SSHYIH ROsSATR0, ah@OB4ddTSHen MB NI, ab SAdRBOY) SHe) MeNard®, f or

treati n% a?nd Z%talng %%EQhI%VIlI(r)]sg 4% a4n9C gnd SCOO g I’SEQ ID%\IOS 22,23, and 24 and SEQ ID NOs: 48, 51,
and 50; (k) SEQ ID NOs: 25, 26, and 27 and SEQ ID NOs: 52, 53, and 54; and (1) variants of (a) to (k)
comprising 1, 2, 3, or 4 conservative amino acid substitutions.

[0023] In other embodiments, the CD37-binding agent is a polypeptide that specifically binds CD37,
and the polypetide comprises sequences that are at least 90% identical, at least 95% identical, at least 99%
identical, or identical to sequences selected from the group consisting of: (a) SEQ ID NO:55 and SEQ ID
NO:72; (b) SEQ ID NO:56 and SEQ ID NO:73; (¢) SEQ ID NO:57 and SEQ ID NO:74; (d) SEQ ID
NO:58 and SEQ ID NO:74; (e) SEQ ID NO:59 and SEQ ID NO:75; (f) SEQ ID NO:60 and SEQ ID
NO:76; (g) SEQ ID NO:61 and SEQ ID NO:77; (h) SEQ ID NO:62 and SEQ ID NO:78; (i) SEQ ID
NO:63 and SEQ ID NO:79; (j) SEQ ID NO:64 and SEQ ID NO:80; (k) SEQ ID NO:65 and SEQ ID

NO:81; (I) SEQ ID NO:66 and SEQ ID NO:82; (m) SEQ ID NO:67 and SEQ ID NO:83; (n) SEQ ID



admnistering to the patient a therapeutically effective amount of a CD37
bi ndi ng agent or pharmaceutical conposition conprising the sane to the
subj ect. WOQ8H}1iksnet hods can conpri se adm ni st eri ng aPseasa@1aeg172 cancer
agent to the subject. The second anti-gcancer agent can be a

chenot her apeutic agent. [0036] The cancer can be a cancer selected fromthe

group consisting of B cell %rrphomas NHL, precursor B cell nphobl asti c
| eukemi NPPY aph SRR IRrIOHA: (@ SER IDeND: e ISEEND NB:Be (1) %%P@T%W&%Wc

I eukemﬁo@g:lﬂg)[(q';rggblmlw@phg&yggcgldM@p;homa (SLL), B cell prol yrrphocytl o

| eukem a P.‘épﬁl asmacytic | ynphoma, mantle cell |ynphoma ( MCL

folli cdp%‘ﬂ |y rmmtum; the| 24 ﬁiwa)aéntlgieﬁbléﬁlﬁééfaaﬂ@t &W%éordhﬂpﬂwﬁﬂﬁrcaaélso
(FL), Odétrﬁda@%@usfeela&do% mﬁ@ ﬁéth&dém@&%@d hetBA. I T RGN cRORG & idcerhdthd ¥ P RAKRg
MALT type narginal zone cel | nphoma, nodal margi nal zone B cell

| ynphorfé, 28iBpdn Pt 2etgsa-bipdingi ﬁwneﬁbh*@resf ©&1q pvlwﬁsﬁéﬁwﬁommﬁmgy(aééaulturrl@uwﬁil
di ff usg,rdRE@E sBhcetbat- MHHJHQ a%m BHY EH) t1§01a$1n% YHIRREHGRY, th&ﬁiﬁﬁd{ﬁ%g@gmd% B,
cell nyel oma, post- transp ant | ynphoproliferative disorder | 'denstrom’s
macr ogl BBeyPeRESs Hom fsquishediclsti ¢ | arge-cel | | ynphoma (ALCL).

[ 0037] l[g@dspt edrPQInenisogichdeme @@mruuﬁﬁﬂggag@msgqy%ﬁ@qu& aeenlcaqglg%eaformula
pol ypeptide at | east 90% i denti cal l'east 95% i denti ca% east 99%

i denti d&); (Tor (Caerheredmi(At ae@%@q@@di%a%é‘l dotiea linkandh) df HEYOERSEL MG of

SEQ | D\M@ﬁn@ghﬁzﬂ aneing @qt(p(gcgw ded herein. The pol ynucl eoti de can conprise
a sequence that is at |east % at lesat 95% identical, at |east 99%

i dent i d4926] or [rgwrie; rpodimsnisehe (53K bindingegentgy an E@B@B’P%‘éﬁa&r@Vﬁlﬂdh%%@ﬂa

cel | s qagp(i)si(0g wiéthh: PR) i AHeh@REY SCshti iNBEL RESmcAl BadpSErdNIPYindes dter-i n.
BRI EF ([gESCE?) 1( %N pEj DRAW NGSill = Gd ESI[ 0%%9]%gure@f - |gtsn t he

hi st ogr(hhs 2fg- clﬁﬁtablséla%@rkﬂnﬁ diChl atcatofBis- A e sdesin t@mﬂ%% ﬁlfSr(éP todg)-| s
(left q ¥S) N nfelBo8nRhBSHE r@@bsa%d bl i$ ak Eﬂngmoc&gmﬁtesﬁam itBd RAHANS

are shown for staining with 10 of 7-3, muCD3 38 and the
absencddf Upri(Faryhessit (Hbigyn a{ﬁd@dx)])w@la%bnzdlweﬁﬁ%wt thpiesPRG il Pt toF gp37:
ant i body) Riamdkd%anki Q) Q- hdysih &80 wBO@MIR GREL (LPlinGeh) & (€).eft panel s) and

CD37- expressi ng 300-19 cel'ls (right panels). H stograns are shown for

stai ni dBO2M t h Tbe FvRaEDBTRS Gk Gk 2 mmp-cleaypbisdmkep ThnHnkenemdrseycted jgm a

2 0 1 1/ 1 ]gg&l%&egflt %%ﬁéa@&ﬁé—lz&er q noﬂé%%Q\Jaﬂvle Iﬁhﬁéilcrdgh r gibit gﬁl@er tca?g % Qifﬂl@{)ﬂ@ic Qdia (A
- an 0

wsu DL(§9562‘ E’é‘Ter ke al%lk%fyé@ Bg:/ Teleeifl B iRt rayouPNERISHIL O e Sowrrinig ¢h&r t v
(M) lpsfrlwl@lml@genmf)at@@@namlsh&aﬁlmldgpm@zeﬁgtrfd@tdme)buﬁﬁ&hte ®reBYiopti-NecifiHiKeS

were used to determ ne C50 of antibody binding, which corresponds to

the appaPantidgditie)- %%%fﬁb‘éﬁt"?‘ﬁody (sylfpodPs gur &-sreeidimtidtls r ebstmaldmidoggthyh

Annexi %yMoﬁ&ﬁ&%arB&yﬁ%% S)M@Ckﬂn M‘lfb@l@mﬁﬁm@ﬂ) 0@$1@aﬁé1ﬁ11dé§ieﬂ191) meiaﬁéﬂaﬁ@%ate
cells |ncubated with a 10 nMconcentration o rituximab

nuCD37- (8 orEs37 - Dosucsipiardyz-41(od e%cewu@mlwbe%atsgdesé@) r i x| Naﬁwwmbms
MU CD3 7 - 3 B6imiéHiapionaidido)iddthd tendaly ol (I3 - (RBISOFECILGER ARy ..  ERNlih: &anpl &s of

untreated_ cel in the absence of antibody (ng Ab) are used in_conparison.
succmlmldyl [(N-maleimidopropionamido)-tetracthylenéglycol] ester (NHS-PEG4-maleimide).

[0029] The cytotoxic agent can be selected from the group consisting of a maytansinoid,
maytansinoid analog, doxorubicin, a modified doxorubicin, benzodiazepine, taxoid, CC-1065, CC-1065
analog, duocarmycin, duocarmycin analog, calicheamicin, dolastatin, dolastatin analog, aristatin,
tomaymycin derivative, and leptomycin derivative or a prodrug of the agent. The cytotoxic agent can be a
maytansinoid. The cytotoxic agent can be N(2')-deacetyl-N(2')-(3-mercapto-1-oxopropyl)-maytansine
(DM1) or N(2')-deacetyl-N2-(4-mercapto-4-methyl-1-oxopentyl)-maytansine (DM4).

[0030] Also provided herein is a pharmaceutical composition comprising a CD37-binding agent and
a pharmaceutically acceptable carrier. The pharmaceutical composition can comprise a second anti-

cancer agent.



[0043] Figure 5 depicts the results from W5T-8 proliferati on assays on
SU-DHL-4 | ynphoma cells incubated with varying concentrations of nuCD37-3,
muCD37- 38worend0379780, nmuCD37-51 and nmuCD37-16 anti bodi e®Crars2&i1628132
[0044] Figure 6 depicts a |list of CD37-3ysurface residues and substitutions
in resurfaced versions for (A) CD37-3 VL and (B) CD37-3 VH. [0045]Figure 7
depicts a |ist of CD37-50 surface residues and substitutions in the

resur f d8€d] ver 4i GrenPyic eagenCrmIisne \?LCla%blpe)lg eeay vhiph\ipy labelsd 46 pisp gipvided
depi ct ,cRld. IR RaRbe (@ fRAEH: SBAVERSIST Pk retdﬂ@ab@g?lugtoﬁ{b , $oRémefhore,
variable region with their nurine counterparts: A) CD37-3 Tight chain

var i abl# "gefeg sgentgpd epstal Bnheavy chain vari abl e dOfTB.I n. C) CD37-50 |ight

chai n \ps32pbl eA‘ﬂ;@'ﬂSPdv'IHed Qérel%7k15&nﬁse§mgaeb@mmuﬁlglag&ke domai n. Dashes "-"
denote identit h the murine sequence igure 9 dep| cts (A) di rect

bi ndi nd ‘é‘s?%ays)fbéf mgedsgipsegibed bprghg melyide g oy pihibifthe dheopgwthiof atcsll Retigssing
cells 3@)3373%-5&1\{ QmEYankaQM%éMIeOE@It tth AN TR) bic@APebédi i ot lmrﬁéé'elﬁ}&alaééﬁp’o‘éltf%t h
muCD37- 3, 3v1l.0 and huCD37- 3v lto AB cells in the
pr esené@m@\‘l“@gtﬁﬁﬁ%@ncentratl on of nuCD37- 3-PE COI’lj ugates. [0048] Figure 10
depi ct s[oﬁngdl NGhOfm R - 43 frRk | &@@lb&s férotre%@m padn Shae?ﬁgr&é@ér n&ﬂphlem% 3

macaque 7 antlg1 n as assayed by flow cytone
3

rmCD37 afiminisigypder Batleﬁﬁwe?p%calw&mve 512011%9%1%1?3é@ndl}%@@e‘?‘ﬂﬁ??amw‘?“’énd

TRU‘Olfboﬁlﬂ%ﬁo@cogkgﬁﬁggrﬂeghﬁnehyﬁgﬁbec3 huCD37- 38, huCD37-50, huCD37-51,
huCD37-56 and hu 7. The binding curves were used to determ ne the EC50

of antilB&¥Y bi A AgthodthiarcorpFipe 3PHRES RS 2 tSHONE FPUFCEET dgntof BactPight iTHedy.
[ 0049] K@it entldand@REGHE SanttRQ ch&8dthdrspelificoige@n Annexin-V assay to neasure

i nduction of apoptosis on Ranos | homa cel |l s incubated vvlth varyl n%
concent/P&I0 on éhe gamyergTbR? cANCCH ¢ from the, grome ponsiyting af Byl hpabghes NHL,
huCD37-2&urspu 8034t %ﬁ@ﬂasr‘tlhtlwﬂéeﬂ@ﬂym 4 Qhd SRR & caf n@@ﬂlz{sﬁlst Beadiednhith a
human IgGl i sotype control antibod hul gG control) are used in conpari son.

WO 201 1ymnipovgp é@@m&lﬂzmp@cyti‘oes@iwa doke): B cefk prabyephesidicr ledksmis
fr om Wgm$hopla@hddy 8¢ @Stm@emesmm QN 1(MAphontd Rt A f@n&l&%%%ﬂ)ymhm

cells incubated wth var concentrations of nuCD3 3, huCD37-
3v1. 0 dﬁﬁ“&?&@@ﬂa@v@dolilgléﬁ{a & e SuppROUS f@léﬁjg center lymphoma, marginal zone B cell

lymphoma, MALT type marginal zone B cell lymphoma, nodal marginal zone B cell lymphoma, splenic
type marginal zone B cell lymphoma, hairy cell leukemia, diffuse large B cell lymphoma, Burkitt's
lymphoma, plasmacytoma, plasma cell myeloma, post-transplant lymphoproliferative disorder,
Waldenstrom's macroglobulinemia, and anaplastic large-cell lymphoma (ALCL).

[0037] Isolated polynucleotides comprising a sequence that encodes a polypeptide at least 90%
identical, at least 95% identical, at least 99% identical, or identical to a sequence selected from the group
consisting of SEQ ID NOs: 55-87 are also provided herein. The polynucleotide can comprise a sequence
that is at least 90%, at lesat 95% identical, at least 99% identical, or identical to SEQ ID NOs: 121-151.

[0038] Vectors and host cells comprising such polynucleotides and vectors are also provided herein.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0039] Figure 1 depicts the histograms for antibody binding to non-transfected 300-19 control cells
(left panels) and CD37-expressing 300-19 cells (right panels). Histograms are shown for staining with 10
nM of muCD37-3, muCD37-12, muCD37-38 and the absence of primary antibody.

[0040] Figure 2 depicts the histograms for antibody binding to non-transfected 300-19 control cells
(left panels) and CD37-expressing 300-19 cells (right panels). Histograms are shown for staining with 10
nM muCD37-50, muCD37-51, muCD37-56 and muCD37-57.



[ 0051] Figure 13 depicts the results from WST-8 proliferation assays on (A)
Granta-519 and (B) SU- DHL-4 |ynphoma cells incubated with varying

concent r awpansl/10297RUCD37- 3, TRU-016 or rituxi mab anti boaCeaisban/0281days.
[0052] Figure 14 depicts the results from CDC assays on Ranpbs | ynphoma cells
i ncubated with (A) huCD37-3, huCD37-38, chCD37-12 or a hul gGl isotype
control antibody and (B) huCD37-38, huCD37- 50, huCD37- 51 huCD37-
huCD37-18641] chcﬁgvml% dspicty e biding eb i @ERAT Potmdamr B3 Y2 iand tRe Iﬁﬂ&%rﬁce

of 5% hiEss 7SRY AT mRT DR 79948 mmbLegmeﬁﬁﬁ%sayw@S@Mhﬁ%sﬁylSMé%)ﬂ&&r@sc&ﬂa@
results froman ADCC assay on Daudi |ynphoma cells incubated with

huCD37-istensify ¢M3FL Bgplotirdcion zadpantibpdy. oanseizton ByedhuEsabinding cmaawreswed to
huCD37-RirmihERM Ho 50 bf ﬁmbwwhdh@%hkﬁ eéryeeﬁonapﬂattﬁ gg@fa{tmqﬁxacmnmay presence

of purified human NK cells as effector cells. 41 Figure 16 depicts the
al i gnmef42bf  t Rigureud ﬂepll‘é%’ij’ﬁlﬂtsrﬁﬂfl e Ankxival, assaﬁdo seREcaindysgon ghpragtosis uging

sequenggsnos Basiesa ¢ cells @At Ewiidend hwcomematioh%f 130} hﬁ%@%%@@@ﬁ 3, R, |
and Iarge extracel | ul ar domai ns are mar under| i nes. %{]0055 F|3q7ure 17

depi ct SHB 70 GHTERT-181 ot MECP A b aé@a(%él&xmﬂbaﬂm@l%%ﬁaﬁ nMBED R (1% rmuCD

r ecombifpansz7andmicbd7 k¥ BEmItHENE7. amﬁ@ic‘sam@@sﬂoﬁ erestbd £ h&th%%nc%&ﬂ%ﬁﬁ%ﬁ? :
Dashes "-" denote identity with the hunan sequence. The positions of the

engi nedPedby @Yl 1408 WOtes are given and the affected residues are
under | ijped; [ 0PRGIH @PIR S HARI S WRITOH DG AkioR 2 RANGN K- DMIy%&&Q&EII@S

to ceIIs transfected with (A  human CD37 W|Idt e and vari ant

as assdyabated vitholpreipe gisBesniatings iy MuGDIT-3y/ WEC 7 é%cﬁluéH%Y -BHdypuCD37-51 and

[ 0057] Rhath®- kAnfERiG s skiapdi ng of a panel of CD37 antibodies to cells
transfected with (A) the hCD37-ML variant and (B) the hCD37- M5 variant as

assayedV¥fl | ofiigeiptogiraicsy lisseifgP37-Ssyplgearesiges éla%wb%tﬁwi%@ww%@ée/r@wgﬁ% 20

depi ct S(Apcﬁgy @@Lojndgﬁ\)cﬂjyﬁp&ﬁ3 in conparison wth huCD37-3- SMCC- DML
huCD37- 3- SPP- DML huCD37 sul fo-mal -DM4 and (B) huCD37-38 in conparison

with hul¥3y- 3Biemwiclopkt alist BSAB oW spgacsgesiivendpd dubsiivripenip it anitdey vorring

bi ndi ngrociA) Ce37WeNe. d4aeld) to3deferm ne the ECS50 of antibody or conjugate
bi ndi nghqv\/m ch corresponds to the apparent Kd of each. %0059] Figure 21

depi ct 40948k r eEigPies %lccSAe)hgalﬁeIAhﬁ%seﬁlﬁfavda%wcwowaw?‘ 3 e o?? gyriable

apopt osfleg%@adh (B thitfhec8SHdrhaitsl APED37 SHchASHAYvarifSIS dYSaileB £CIDET-§ QLB AR
Ranos | ynphoma cel I S incubated wth var |ng concentratl ons of the huCD37-3,

huCD37 @rlgﬂm@m hg%@o HgHtchyip varable |%]@7 -50 heavy chain variable domain.

Dashes "-" denote identity with the murine sequence.

[0047] Figure 9 depicts (A) direct binding assays of muCD37-3, chCD37-3, muCD37-12 and
chCD37-12 to Ramos cells as assayed by flow cytometry and (B) competitive binding assays with
muCD37-3, chCD37-3, huCD37-3v1.0 and huCD37-3v1.01 to BJAB cells in the presence of 2 nM
concentration of muCD37-3-PE conjugates.

[0048] Figure 10 depicts binding of anti-CD37 antibodies to 300-19 cells expressing the macaque
CD37 antigen as assayed by flow cytometry: (A) binding of muCD37-3, muCD37-12, muCD37-38,
muCD37-50, muCD37-51, muCD37-56, muCD37-57, WR17 and TRU-016 and (B) binding of huCD37-
3, huCD37-38, huCD37-50, huCD37-51, huCD37-56 and huCD37-57. The binding curves were used to
determine the EC50 of antibody binding, which corresponds to the apparent Kd of each antibody.

[0049] Figure 11 depicts the results from an Annexin-V assay to measure induction of apoptosis on
Ramos lymphoma cells incubated with varying concentration of (A) huCD37-3, huCD37-38, huCD37-50
and (B) huCD37-51, huCD37-56, huCD36-57 and rituximab. Control samples of cells treated with a

human IgG1 isotype control antibody (hulgG control) are used in comparison.



WO 2011/ 112978PCT/ US2011/ 028172 - 10 - SMCC-DML control conjugate, or
rituxi mab. CDC assays were perforned in the presence of 5% human serum as a
sour ce ofwoanpleanaEat. [ 0060] Figure 22 depicts the resul PETUSOMAZIR assays
on (A) Daudi |ynphoma cells incubated wth huCD37-3, huCD37-3- SMCC- DML,
huCD37- 3- PEG4- mal - DML, TRU-016 or a hulgGl i sotype control antibody and (B)
Ranos | homa cells i ncubated with huCD37-3, huCD37-3- SMCC- DML, huCD37- 3-
PEX- rm{i{(l oFigdreni ¢reietsi Gotspples BomtWal-Sanelifradsy wspeyswe (By SSeRbE-4ofnd (B)
purifi asofMIRR oL LR BSubSEH SGhOFarkfY behcedt@AGE] &7 BWIS3728 HePBebS nid1ss7-
results froma cell cycle analysis using propridiumiodide staining on (A
BJAB céwl@aa%HJQFBW-?RE-Oéévtl@dwhéﬂﬁé%d wi th huCD37-3, huCD37-3- SMCC- DML, or
a non- hpewdi ng h%hﬂ%-d%@wsumlﬁ N STCOPloHERLiBn Akayd ohPANMagRZGSRAT @) ison
for 20 hours. [0062]Figure 24 depicts the results froma W5T-8 cytotoxicity
assay driiA)lypaie ed lacubsied Wih ed iR serseneRBons 3 MEBS P TRU-016 or rituximab
huCD37-23850aids %1 BMhys. huCD37- 50- SMCC- DML,  huCD37- 51- SMCCDML,

huCD37- 56- SMCC- DML, huCD37-57- SMCC-DML, and (B) Granta-519 cells incubated
wi th hu®$53Y- 3- Pigned4 ormicts Hisaesis Bgn SISt o Raeestympbengists pbated with (A)
huCD37- 3G 73R! ce D302 R RALRE 1 hh@SconPindBily SRNBY RlcrsHAM U gatss7at
concentrations ranging from3 x 10-8 Mto 1 x 10-11 Mfor 5 days. )

[ 0063] FilglireDI5S Hdpicere-SonbuGrYnt s sheP3%h2 os taabiigQhdwtwe rrofiFdf antikgem Wigi ng

BJAB |§ﬁl@@&:@’%f§%|bh§laﬂ PRl LduRb behAngrHs into SCID mice Animals were
treated once on day 12 post cell inoculation with either 10 ng/. of (A

k
hucD37-18058b, hbigps7s3legpetheprivlts FampeAREC Apsay py Bpsl Jgmb: m%gvbate%yvit
huCD37-38 hidin 37113 G B3 R8s, IVES M, TR ETBATE) NG DIUIDRICIIE- SVisie MLs 7, The-

mean tunor volume of the different treatnent groups is plotted against tine
post t UHBror @dmap Agelisaposentrol goibady imithupissers: efepiridied hpayNKseetly gt figtor

est abl iglhed xenograft study using BJAB | ynphoma cells inplanted

subcut aneous into SCID nmice Aninmals were treated once on day 9 post cell

i nocul dP¥%h wi Figutsi korlspict dhanyierggensof thedipi Fengthapuring lemg. Guigiasecariyg37 amino
huCD37 - Biasi feBeclBhasi¥ - Ofiendte TBKE With MY GldBfe Fqebice. Dille snld1farkdBABe EUADBEIIular

volunme of the different treatnent groups is plotted against tine post tunor
cel | i rogdinapicarked oa@aPdsitse 27 depicts results from an established

xenogr gbgssyodekighsi 1ndicsibls Bidlatidnfink HHGE 1k @ 8aB1E8! dontadtFHHABN, G8JohBinant and

i npl ant ed subcutaneous into SCID mce Aninmals were treated once on day 17
post cerid typoruing marrenmhihe phimeric $B3fregmReest Dithep3 7 dgnopgidentity with the huiman
huCD37-3queMeC AL podiitfaPIf (R ShifcerdB | redMiofsitd B8/ J@nOindClag et RIudMke

The nedi an_tunor volune of the different treatnent groups is plotted
agai nstUnfl§tHeedpost tunor cel | inocul ation. [0066] Figure 28 depicts the

resul t o0d6] an estabkicHed biiﬁﬁl%gb&‘ ahhndBeleb3 1t BediBI6BelisrReN® &k {4 human
i npl ant ed subcutaneous into SCID nmce Animals were treated once on day 9

) I
post cé&rP37i widurearido®)VIGI 7EYLE atiant @S pprwed BF et cpemesy Aping 1.5 pg/mL of Cach
huCD37-a3risgM?C- DML or huCD37- 3- PEGA- mal - DML. The mean tumor vol ume of the
di fferent treatnment gro,u%s is plotted against tinme post tunor cel

|
i nocul dP95h.  TeroiP1dericodbinderpiuspeyel PO BT 7 antibpdics ?%eeélwapﬁfgfeﬁdewiﬂg(@et&f:ct s
the residpss-Mf vahnesia®) nghRth3venegratd: IoAelyc4 s MOwhdatdky 4sid fifsuseml arge

cach antibody.

[0058] Figure 20 depicts binding of (A) huCD37-3 in comparison with huCD37-3-SMCC-DM1
huCD37-3-SPP-DM1 and huCD37-3-sulfo-mal-DM4 and (B) huCD37-38 in comparison with huCD37-
38-SMCC-DM1 to BJAB cells as assayed by flow cytometry. The binding curves were used to determine
the EC50 of antibody or conjugate binding, which corresponds to the apparent Kd of each.

[0059] Figure 21 depicts the results of (A) an Annexin-V assay to measure induction of apoptosis
and (B) the results from a CDC assay. Assays were performed on Ramos lymphoma cells incubated with

varying concentrations of the huCD37-3, huCD37-3-SMCC-DM1, hulgG1 control antibody, hulgG1-



B-cell |ynphoma cells inplanted subcutaneous into SCID mce Aninmals were
treated once on day 15 post cell inoculation with either 10 ng/ kg of
huCD37- 3 w2083 - 3- SMCC- DML or huCD37- 3- PEG4- nual - DVMPCT/ise0 128172 unor
volume of the different treatnment groupg.is plotted against tinme post tunor
cell inoculation. [0068]Figure 30 depicts the results of an assay using an
est abl i shed xenograft nodel with DoHH2 follicular B-cell |ynphoma cells

i mpl antECSIHELsRebIEIvgate. Y sitvsimad. HREe assag e RerfRined ip thediresancs ohp Yo wgapn

day 1259g§pmh@ggghggbgﬁkm&mh (i) a single dose of 10 ngy/kg of huCD37-3
antlbOdKng a single dose of 10 /[ kg of huCD37-3- SMCC- DML conj ugat e

(iii) d osekigyr 22 dapjetk the sesuly ki WPHYE et gerPagdidkmphemaicpllsdac féwﬂfl
(1v) ahessmenhnfipB-ssneend?, nmdkg- 3dm§<@ bl 1§M@| m@m@laamhd@cﬁ%tﬁe%omﬁ kg

of vincristine, along with five daily ses of predni sone (CVP),
or (v) 2tikedpiieed @) cR@mOﬁ Hmphqma colis dcybr tﬁtdlﬂﬁ’ﬁ‘r}rl%&ﬁﬁeh‘éﬁmﬂh%s @M@ npuCD37-3-

t r eat MEHGAGHAUIN 1 0P aHuRld 1edoRstatdAgbI 4ntiBBiyPRSthe hRERL: 6€plriflcARGMbRANKORIIs as

[ 0069] Figure 31 depicts the results of an assay an usi ng established
xenogr #ECHgEEt with JVMB CLL celI's inplanted subcutaneous into SCID mice.

Ani mal goyAf e t Fl%éﬁeeﬁ) d% Ristth @R HAYa Zelp(%%le dnﬁ%ﬁilﬂ hﬁhg %pmlhﬂl 1&d1&e fﬁalﬁqhgghe
dose of 10 7-3 anti body, ose 0

n? g? ad (630 iRL) ceffs mub?&ﬂwtfn@@%ﬁ ﬁa@gw%l@@:@lvﬂw & aaj-bigding |

(IV) S'H&I se¥icefpmi ezgﬁ%gcogjuggéamm@o&wtﬁﬁomfzm& for three weeks, (v)
a S|ngle 0 ng/ kg dose of bendamustine, or (vi) a vehicle control. The

nedi an [PFbr v51gH‘iﬁ>t¥4d1FP1€‘ﬁéhed"Ff’r“ﬂtéfréﬁta WSt Xigify 363 Op $A P edlls aigenbas

time pagith hdmyy-Lelitcimaguhinons-INOE QING , e e3 330 48/t RecHPBT1-gnd cCD20
expression | evels nmeasured in various NHL and CLL tumor cell [ines (A) and

the in RMir BURATot0oRYEEPNE Wﬁ@l\éﬁ@@wa%@u@@ataﬁﬁ%%& ecelrqd pithes
(B) . DELADEED. @E@@fﬂmﬂhﬁbb%ﬂ K dANYRNT hédb 10073NiEb NI arens7isMsantd o1,

provides a new cl bi ndi ng nol ecul es havi ng hlgh potency in t he
fol | ow Oﬁ@n?%P’é@“éW%%)@M?%PMl\ﬁoﬂr@§°%i§%ter§tco@g@ﬂﬁé%ﬁﬁ%% frgn § & 19 Mto {x
posi ti vig)! mebd Sdays.nducti on of apoptosis, ADCC, and CDC. Further,

i mmunoconj ugates of anti-CD37 antibodies kill CD37 exFreSS|n ceIIs

unex pedP¥ly wEispre Zaslepetdifsriudt abansiavtsicn xaogs itnsst v lymphoma cells

. Def i ninhiaRiRS stQQtZI;’e]onomfoasmbl ﬁnaé exlﬁﬂaly%%ru%a@@ Qﬁctagnqﬁ ﬁbgospee@rslﬁ&mamn with
|nvent|on a nunb phrases are %eIOM/ [0073%The term

CD37 astithget Wé/lkéﬁﬁ (AP é‘F@P? f’cﬁbar]i*ycﬁé? ?@MC@D@W @HFQ%%W)W%PW%@ hEMEST ed.

CD37 i p¥h 99 %ﬁmﬁfm@c}sst&o 35CEBR28-4MCd-BNKOGYES: 7a4H hEECEEB86-SMEC-DMI. The
Tet r aspani n- The term " CD37" enconpasses "full-length," unprocessed CD37

as wel |Me8 tumgy Velymeobthe difgrent tFeatmanbgrqprsds Blpiid agsin dasippyy tungpeell inoculation.
2011/ 11[8«%&? PCTEidR 014 PR BLrélts frla& an ésfhbhshl@d Qé{o%raﬁTgﬂmytlﬁfn@mhmﬁBﬁ&ﬁm&em es

naturally occurring variants of ice variants

var i anti8Plagisd sybseippsopsintorp{e Dapis e %mf/lﬁé\ﬁfq %@d&@%w ) prst esllrineeyfptipp with

i sol at egnd;r mg/kga)rflhatmﬂé &@%@@@7 33wetC-8811f heODBUBBMLS n@ISHIf4 Loy Fselsl AR% offrom
anot her source par ed reconbi nant. or synthetic nethods. 8 The

term’ alePBZ)éy?PPH%Béﬁ @nn?aﬁwm@g‘iomﬂ 9frihygliffitent Eeafpent SrouRLl MioHES a&%‘Ht fihe
speci f iged thior cell inoculation.

[0065] Figure 27 depicts results from an established xenograft model using SU-DHL-4 diffuse large
B-cell lymphoma cells implanted subcutaneous into SCID mice. Animals were treated once on day 17
post cell inoculation with either 10 mg/kg of huCD37-3 Ab, huCD37-3-SMCC-DM1, huCD37-3-sulfo-
mal-DM4 or 5 mg/kg of huCD37-3-SPP-DM1. The median tumor volume of the different treatment
groups is plotted against time post tumor cell inoculation.

[0066] Figure 28 depicts the results of an established xenograft model using BJAB lymphoma cells
implanted subcutaneous into SCID mice. Animals were treated once on day 9 post cell inoculation with
either 10 mg/kg of huCD37-3 Ab, huCD37-3-SMCC-DM1 or huCD37-3-PEG4-mal-DM1. The mean

tumor volume of the different treatment groups is plotted against time post tumor cell inoculation.



binds to a target, such as a protein, polypeptide, peptide, carbohydrate,
pol ynucl eotide, |ipid, or conbinations of the foregoing through at | east
one anti g&0208¢iogeT8ti on site within the vari abl e regi onpPofi/usheé1/028172

i mmunogl obul i n nol ecul e. As used herei.n) .the term "anti body"” enconpasses
intact polyclonal antibodies, intact nonoclonal antibodies, antibody
fragnents gsuch as Fab, Fab', F(ab')2, and Fv fragnents), single chain Fv

(scFv) [Af7hnt sFlgﬁniwidspetétfﬁireuhﬁtﬁaaeﬁﬁlésh@u@wga@ lﬁp@be%tgflé 1 pibfypedaree

gener atieeLif fMPhha L&RShphNEd 'sd%é’t@ﬂeoé’snﬁltob%iﬂ[ﬁl%lce CRATRIsHer@BtdiROGIcESn day 15
humani zed anti bodi es, human anti bodi es, fusion proteins conpris

ant i gerPodteE b meFHaion aYithsEharil 8 medte oh RuGPt T-HAByCRAE 3 aCothdH Ordwéipﬁ?éd’Em

I mrunogh Il i T RhBE Wikor GOMRIE! oF HIROdi Bl e AN ch @R At g@@@gpPfoit&ﬁag%inttemﬁ@pés@ttames
the anti bodi es exhibit the desired biological activity. An anti body can be
of any Ch&orElgonmj or cl asses of inmunoglobulins: 1gA 1gD, 1gE 1gG and
I gM or[o@dspcl aF%ﬁ = i (ﬁﬁ&:ﬁé@ﬁes])csdltg%? 80%sshyusthg dndHablish83onof@fEdodtidfHh DbIIAD

and |1 gA2), on the identity of their heavy-chain constant domains
ref err €@l heéarae cgll pryaphogg| gedls Hep'éfl% Aubcytapseasly dife $IP micspettippls| yere treated

di ff er eqif! ABED Blst iﬂamimelvaaq Jah fgttadeee gk fof gy/eNS s 1@1@@3’?\@|a|11t1m9"m) $uhupi t

structures and three-di nensi onal con urations. Antibodies can be naked or

conj ugatoett1d naﬁ/wf hie P Ea1SAC A %t)@iugtfszi (HY sixydgers of 3 b Ritpigab (OBt A

" bl ockingk f@thiled Qd¥ks! {w)aanreglﬁﬁﬁ %!Qlaingi% 40 @ik OQAY of c%ﬁos}ﬁmnﬁﬁ'e Ay Do o OF
reduces bi ol ogi cal ac |V|tg} the antigen 1t binds, such as CD37. [n sone
enbodi niitistinehplopg vty fixpdribod? eag/ker dogeit afqe?ﬁnepnea{ﬁ\ﬂibo@r @3 agﬁi@gl@ &ARTd| ITpe or
conpl etd danitRdrVofunicde tHeidatagk ﬁ@dtm@ﬁ?tgio\ﬂé iy pRfted 1n§ml1iﬂeg)%§t tunlf1QclPinebdstosal
act|V|té can be reduced by 10% 20% 30% 50% 70% 90% 95@6 or even
100% [[BYPE] ThEigterh degistsi tthItSantaPﬁéﬂy andismgaﬁfalaﬁbtdwaygrtfiato #i iths Y43
CD37" rafrecsist ﬁltﬁdﬁte@rﬁubaﬁﬂ%m{shﬁ{o semaﬁ@ebl anﬁflamw@fy naue@Dﬁzm tott &Yff bedent

affinity such that the antib % i s useful di agnosti c an

t her apditeritieyuith (p # sipgle detei qtd GEerd OfniQDé% entlbOG% (G} ﬁéiwgofosaﬁf yei37E8p37
ant i bodywi¢e-oMm wiﬁte%at aﬁl), a C%g%?doper aftiﬁiom@@tsmclmﬁ i@t Aoix 40% of st he

bi ndi ng of the ant as neasured by a’radi oj munoassay
(RIA) . Mgkgel tfawnue%eafmt“seek 0 thiRe Sy hatlgIoSHdeg/t%)d(eoafbﬁlé%ma%me or
di ssoci@hhQBni&e Béin%ﬂt THHKE i turfdr V[olLMe oF LR fdYent MM grtﬁ%s RMIotRH agdiasl tiaM
[0077] The term' antibody fragnent” refers to a portion of an intact
antibodV“aWHm¥@¥§W§1F@nthe antigenic deternmining variable regions of an

i ntact Jﬁm y bodyigufesarmehies HRf Costt dnd@dy2of kBGERALISvelsHhidaHEd inlldHoRMeHNaid CLL
limted to Fab, Fa (ab')2, and Fv fragnents | i near anti bodi es, S|ngl

chai n drppistilioes <Aaﬁad Ht?l i .vgpec@fmrtwt‘aﬁtil TeSHIGE R mrcasnraghinthrsgigell lines
fragmenks. [0078] A "monocl onal antibody” refers to a hompbgeneous anti body
population involved in the highly specific recognition and binding of a
single antigenic determ nant, or epitope. This is in contrast to WO

2011/ 112978PCT/ US2011/ OB8LAR ED bBserwpaiyx loenaie snwENDdNes that typically
i nclude different antibodi es directed against different antigenic

det T | t d th i t
g e gl T, T enee el o Getucooeemmegie, b L N oot
Fab, Fab'the fo(lla‘bmg ?threF‘cytotoSic ngtietiehaammst SOFV pxprestiagtsg., Hossivoncgls Otnﬂucnﬁn of

oo eRo ARG, a BB, PRGN B S vl S S ebaP Hshsing,

antibodynsmeﬁ@medwomﬂusmmammnheﬂma%znamenmnnamydnunber of manners incl udi ng
but not limted to by hybridoma, phage selection, reconmbi nant expression,
and transgeqic aqhg%nmns[0079]The term "humani zed anti body" refers to forns
of non-human’(e.g I he) antibodies that are specific inmunogl obulin

chai ns mer er h 0 I, mal
mon- ot o oS f%@ff% B oy BRI o KRl DBk RO B 2
human uhﬁmﬂdgkwpulins i n which reS|dues fromthe conplenentary deternining
regi on ) a Lesi,d r ég%? D S
(e g. rlgus - g’ﬁe fefth E%%?% s\éd h }é?ehs'{ n&tﬂ%h églltlesg {ﬂglgvel%:{gﬁ&tfd %B‘i&?

af fi ni tiy alsamdfeuaqbaoia5|6852(4Done$oete ahtigen 103, andtTetrespaBR- 2652”2h65255m ”CD37”

Ser encencoyf e Ry MBS BT AR by KERIRARD B sl 1 ey

resi dues of a human i nmunogl obulin are replaced with the corresponding
residues in an antibody froma non-human species that has the desired
specificity, affinity, and capability. The humani zed anti body can be
further nodified by the substitution of additional residues either in the
Fv framework region and/or within the replaced non-human residues to refine
and optim ze anti body specificity, affinity, and/or capability In general

o o .. g,



- 14 - et al (1997) J. Molec. Biol. 273:927-948)). In addition,

conbi nations of these two approaches are sonetines used in the art to

det er M NnewQDRREL/11p881] The Kabat nunberi ng system i s genecalusgousesi7nhen
referring to a residue in the variabl ejdamain (approxi mately residues 1-107
of the light chain and residues 1-113 of the heavy chain) (e.g, Kabat et

al ., Sequences of |Imunological Interest. 5th Ed. Public Health Service,

Nat i onah thershj Thettera dyo queampanses paprby gecurivg, vagiaoayGD37 ogg oplrp saumisndlchei d

posi ti QRrigHTRRT llsagmessnerm&mypeﬁstﬁie@a@cmdﬁla@mr&uﬁrp@lrsmgd BYS LMY 8850[iREs,
heavy chain variabl e domai ns or ht chain variabl e domai ns of the

conpi | atftoAs HPMabFHosEs PR Kfaﬁam wothgt sourgse @p dFfPasd by 1epesbdRat op pynthetic
| mrunol.pgihgaa! Interest 5th Ed. Public Health Service, National Institutes
of Health, Bethesda, 1991). Using this nunbering system the actual
li near 8%d*ho a@h%t%@qﬁ@% cla?ané@ﬁtﬂamn?gé@b@%m arologhlgi thatgheaenigsn Hd shesidcelly

correspRndi @%a tteed ShAr Leni [Hgtefﬂf poRPeptins pdpti®d) dafoRydrate, FRbIMucebiReOfliptdn@r
vari abl e domai n. _For_exanpl e heavy chain variable domain can |ncFu de a
si ngl e AWPAANIoRs of the rf%régqmg( ﬁhé%lgla felemp ancngiadicrrention ribithin drreriahleggpnet 52

of H2 apdihRAsRIcloBdlid GRlEUES A€ uld Kebsh IEIerB2 AR ARGhpILEs m%c@ pB5EIfAI ng
to Kabat) after heavy chain FR residue 82. The Kabat nunberin reési dues

can be bbadiai gt fgpoglongil \asHbagies B@Wdﬁbﬁraamﬁlgm@wh %t Farbe&abn%(%?fﬂ h#ifbFbgy
of the peguRiceile L @ota[smwnmrhdﬂ Bulti %Eélﬂéiaahﬁbodﬁ%@bs%h YNRgLat: semnree.

Chothia refers instead to the location of the structural |oops_(Chothia and
Lesk J.genspted giogy at 1ot oo -igac 3dib@izgsy chimeeic gypgibestiest hamatesdnhpribe. Hmeeop

when nuibssaed, ﬂ&bﬂ%r&éaﬁ KabatinD Unghd A dleCAMMA L RRionaS 8Sn gl 43 Zuand
H34 depending on the | ength of the |oop (this is because th abat

number iPRylifcdhigrpmpglabubia mejecuicn e i nANtIBEISRCRERHIOYIYR:S0 jlpngngs thpSptitgies nor

35B i s RhiBgeME : debif@ l)i%%m@lneawa& 3An hdtibod xaﬁﬂ% bfs alﬁgr eReMle h @r uagggs epds
at 33; if both 35A and 35B are present, the lo at 34)

hyper vaRfaBegobulps: defs 1gRoeEslgh and leMpt ng%e%w@@h ﬂteﬁ‘@ Keﬂaé& 1@:@3%2 é%ﬁ.ﬁ

Chot hi 3,84 "MU&t ehdlgAbPeRSd AL RERiHHSCHiP K bRAH cRbRCIS RIS ScrARM 13RS LipRY
nodel i n twar e.. LoopKabat AbMChot hi a_ Li L24- L34L24- L34L24- L34

2L 50- LB6L. 5D IpBERHOR BE M5 [t I, GG os FiPpoBBaipderaHerent and

H26- H32y 13 fndwi DibliniN4FR&AEN Gld mw&m&%ﬁﬁcﬁa@h@ﬁoﬂhﬁ@me@l @n NIIMRA&EH 19)
H2HSO- HB5HSO- H58H52- H56  H3H95- HLO02H95- HL02H95-"H102

conjugated to other molecules such as toxins, radioisotopes, etc.

[0075] A "blocking" antibody or an "antagonist" antibody is one which inhibits or reduces biological
activity of the antigen it binds, such as CD37. In some embodiments, blocking antibodies or antagonist
antibodies substantially or completely inhibit the biological activity of the antigen. The biological activity
can be reduced by 10%, 20%, 30%, 50%, 70%, 80%, 90%, 95%, or even 100%.

[0076] The term "anti-CD37 antibody" or "an antibody that binds to CD37" refers to an antibody that
is capable of binding CD37 with sufficient affinity such that the antibody is useful as a diagnostic and/or
therapeutic agent in targeting CD37. The extent of binding of an anti-CD37 antibody to an unrelated, non-
CD37 protein can be less than about 10% of the binding of the antibody to CD37 as measured, e.g., by a
radioimmunoassay (RIA). In certain embodiments, an antibody that binds to CD37 has a dissociation
constant (Kd) of <1 uM, <100 nM, <10 nM, <1 nM, or <0.1 nM.

[0077] The term "antibody fragment" refers to a portion of an intact antibody and refers to the
antigenic determining variable regions of an intact antibody. Examples of antibody fragments include, but
are not limited to Fab, Fab', F(ab')2, and Fv fragments, lincar antibodies, single chain antibodies, and
multispecific antibodies formed from antibody fragments.

[0078] A "monoclonal antibody" refers to a homogeneous antibody population involved in the highly

specific recognition and binding of a single antigenic determinant, or epitope. This is in contrast to



WO 2011/ 112978PCT/ US2011/ 028172 - 15 - known in the art. This definition of
a human anti body includes intact or full-length antibodies, fragnents

t her eof , wWoOdbr112078i bodi es conpri sing at | east one hurmamChaseyiiaei/nr | i ght
chai n pol ypeptide such as, for exanpl e,j3an anti body conprising murine |ight
chai n and human heavy chain pol ypeptides. [0084] The term "chimeric

anti bodi es" refers to antibodies wherein the am no acid sequence of the

i munogledklertinaniBedizsuihat fxpicgly iiveidler ¢ibprrrtwentibpdisroficccigetgeivst. diffgispicantisgnict he
vari abl gt8@hR) Qhe Qé?hh“rhdrﬂblbna@r&@ltﬂhﬁ?")énc%ﬁ@hs@& &Ql'i ﬁﬁ%@%&i%ﬂ I%néth%ndf@élbﬁ’a@' e

regi on of antibodies derived from one species mral s . g. nouse, rat,

r abbi t ,2n8eqdjes\gp tslltap @ntghody fiagmenieepeh ¢ tap, Fabf, fﬁ("?ﬂ)?yFV)aﬁ’égl?:a%‘&b(SPlf‘t)anﬂtﬁla
the conglignbroi@Ql ORSHIrRme MOMILEGOPSHLE 4nldCanseHHE NGESfidd iRl RRGIIES nfdeLiy ed
fromanot her (usual I'y human) to avoid elicifi n% an i_nmune response i.n that
speci esOmPUBBE PTRYISER FirPEiliin Yige FuBhermatsy i gemrontanBbady nagie tapush gaihpdics

I nt er chae eaklyYhuB kel fmaalds [nefuling b dohAkhitROG bl APbrRfonRANp AR dc88forC AR ARbiRar@f
bei ng recogni zed and specifically bound by a particular anti body. Wien the
ant i gerPXPEsSPpHIdyigBseRieanimelsi t opes can be formed both from contiguous amino
aci ds_gpghononc ot {cBH ObinATed Antibo b fSrciclXh FRARES nBY-hln@sdt (ca. ﬁuilﬁé)%ﬁgodefs it
protein. Epitopes formed fromcontiguous am no acids are typically retained
upon pra&t EPsFifige RRURIBUIIMERE e ShigISTIE dpEsnesiebEes. 1y ﬁr@mepfﬁrfgerfsef tirh godia
typi caldlmnﬁa@smumnpr(@% ei Iﬂuﬁep aleltidndG: Arryﬁsaukjo PRmtad L E adnkibodiddClapd Eh%m@ﬁ

| east 3, and nore usually, east 5 or 8-10 amno acids in a unlc]

spati alMEWASL RS envhlmesmes Biodihn gl ety detgfaipg ragipn (P8 aretrgplacge by

st rengtiBiffes (0 B4 ODROSA! nALhRRAGHRL 8OE. hallsEBC tbeR ShabRlcWarN havSihBAkdred
bi ndi ng S|te of a nol eculelﬁg%@g an anfibody) and its binding partner
it ffionest

(e.g., SBFFifiYi efEnyy, ohIcars Sl of Hiér \W%‘éﬁ 3BES5Used: Ragebmpnn etilnd Py

af fi ni thun,beser93tn7i Mhhbdyeh Gt . nfb8’89S§££Jcb n2§9¥15‘3@1§3¥5) r ef| s%ﬁ{fesms'%anleesl the Fv
i nteraction between nenbers of bi nd |ng1 pair (e.g., antibody and antigen).
$P

The af fifametypriorsian d) seidre %Eaﬁlemari mmypgglobdin ase ré%lﬁceé 88 the qoyepandingreddent ed

by the idiag 39®Joa} KO £RNSHAR s f)éé@b)s theMhhd 1 tdh’sn%@-@pééﬁicﬂﬁaa?ﬁhﬁ@darhbkaﬁmn The
met hods known in the art, includi ng t hose describ erein, Lowaffinity
I

ant i bodugenigehaibedyycapbs duher imgdificd byvihe sukpiutiosrei additienad soitdues @theieidhs v

wher eastraMedBriafdsioni 4ni/od NhitHAO Gihee fepBERE héd-humdal Rt ORAnd 88d 8ptiRRd ah@iddyt O
remai n bound | onger. A variety 1P met hods of neasuring_ binding affini ty are

known .SﬁeCﬂﬁ*FéIYa%fﬁnlwaﬁlgﬁV%fcawmleh @agﬁn%e the Bemenized gutihedy é’éﬂ eI e Sybptasiaty all

i nvent i@y 1e§pe§d Bﬁcptyplhalnssst% 3 iR, AFABd IBRMhScAlhiftleHCdrisBRehntidl] aIT'lQ)f the CDR
fol lowing. [0087]"Or befter"” when used herein to refer to bin afflnlty
refers "e8on ¥t GHEPI b i e iy hamek Epmenogtobelin aergas el ?rssubﬁt'ﬁae% ‘8

"Or betit@bns bansdsesl nhesieininkRERbSint &n@en&lsrs@dil&ﬁée bh@@lhrﬁﬂnzeﬁ%@ﬁ&ﬁl?%ﬁ%s@y a
smal l er nunerical Kd value. For exanple, an antibody which has an affinity

for an QRPTIeH 1§t & 0OBORINT GP IBBLReglebuliy Rensight 1Bl T gioeﬁmu (Fiek Wwrialy thypof a

ant i gerhuln'in ﬁgmﬁn Moulin. eExanp'l_b? o MetHddP &M g@lefé?e MaBt6d adibo@EYary abWBbddas S
than 0.6 nM 8] By "specifically binds, is generally neant that an
ant i bo&{tsb‘?aﬁé522§€3 n epitope via its antigen b| ndi ng domai n, and that the

bi ndi ngoeyel ai | & SHBICONBIUTRALRAIlY rdR8S WRRNVAABle @égﬁdnq&mhebana@hd@glgﬂmminrbrand
the epi t ope. Accor di ng to this definition, an antibody is _said

"speci fihcxatiahle gegier oftthe aibadyi hegpechiie fither 2lons gsingcgmpations Fhe mseblew%wt%

ant i genndingh gn&lqggm hiBY Each easibiky of hent ifameRtdkdrd2iond (FR) &conM¥ked by three
2011/ 112978PCT/ US2011/ 028172 - 16 - random unrel ated epitope. The term

" speci RPNy (i RBE dFsions CHEA) fflm/kltorffe %Séﬂpfaﬁtrvareblﬁfr?gwt VherGDRR i frch

certai rbhﬁﬁtafet}fémyto@tﬁwﬁl difde pros@iifydlynthEPtd MASwitHAE CORMBhEhe hRdrcRARNCon#HibutBBY
be deened to have a hj gher s eC|f|C|ty for a glven epi t ope than antlb ody

"B, " orto Rt ifergijor AF ﬂi*Fa?ntk%n Brgst e piingntibediepi thsrﬁeare et le‘an [We terhgegs for
speci figictiintnBaODRS: NRSnfPprobd 84s8d oBPIrbRRBecidy: sequence variability (i.c., Kabat et al.

Sequences of Proteins of Immunological Interest, (Sth ed., 1991, National Institutes of Health, Bethesda
Md.)); and (2) an approach based on crystallographic studies of antigen-antibody complexes (Al-lazikani



[0089] By "preferentially binds,” it is meant that the antibody specifically
binds to an epitope nore readily than it would bind to a related, simlar,
honol ogows 20r1/aeeBogous epit ope. Thus, an anti body whi ebT/yse@fi®esanti al |y
bi nds” to a given epitope would nore Lijkely bind to that epitope than to a
rel ated epitope, even though such an anti body may Cross- react with the
related e |t09 k@OQO%An antibod% is said to "conpetitively inhibit"

bi ndi ngt & (599 i eflefreeBight 1 BEAY 94)-alngiddision e pametippsions of theps Bre pasvidches| e

bi nds t@mbdads LR ik eRarit ddibigixdmnt that it bl ocks, to sonme degree, binding
of the reference antlbodg to the epitope. Cbnpetltlve i nhibition may be

det er mi[AGH] by AbS/ KAkt RBRbRRE WISt it grélera}h( userloyheg wafrping o @ gl in ithsnvareblsa
assays. dofMin f)ﬂr&@fﬂ){teﬁv%mms ajiod &Qh&ﬁgﬂ@%halﬁ Iaﬂ@te\gldh&m b13t ot AERY Bhint &eg

reference an to a given epitope X east at | east 80%

| east 7OG f‘éta 4 %ag%ncwﬁolwnglpglpaéd@ﬁre@o ) E[dob@ilﬁkélﬂp%?r&% Nadigpad tha?ﬁtqteéwrf y
S|nlIaqkmhquﬂ§ggQM§qﬁQﬂyﬂy the sanme", as used herein, denotes a
sufficiently degree of S|nllar|ty bet ween two nuneric val ues

(gener dP98] oneTg% ayiEp é‘@’éopwl?lh nERbARE 2D d Kbt 1offEs fonthe APMBHINgRYStERSsEst foer
associ a8 WhihRaablefalaBR %ﬁﬁg}f? ORAL Afrfable A0hAIROSH e &Jﬂ@haﬁd’ﬁ@f aﬁ’tﬂﬁdi@g 1nSI‘Kelblal1.l eti N

the art would consider the difference between the two values to be of

litt] e %brSesensporfdaeteint ofdmarselogied dnterestch Edi Pg’ﬁll‘f Headth Servigiet Nationa Hestidggstod x t
of the tlagh Afidda, SRRIBOTEULRE iGs ARASKHHE dyshin, SR LR liMES atiBio Geid s@eﬂ@l d48S) -
The difference between said two val ues ¢an be | ess t han about 50% | ess

t han atseupindgugr or additiengbniagerids capospondiagstoraiiprteatg it o dossrtign mtwquFt PR
about 1f3%casriabld G 06 KhmpBa Mt Uhath QhiridtEdonBiFla8 RIS 8 FRAE A 2t tidsB@dy .
[0092] A pon§4pt|de anti bod pol'ynucl eoti de, vector, cell, or cog505|t|on
whi ch i (&stdp& glageemding & Kabgl |a§fféﬁﬁl¢waé2 of HE i2pd tyerted arsivercie gotepidiess 89 Sebyrand

cel ', oy CUMRsidtoQR RABdtF bkt hiedvh) cBaih @rmemue $20 mﬂéiKhwm ﬁahwrﬁg of 8Q1d8ds€8n be
polypeptldes ant i bodi es, pol ynucl eoti des, vectors, or con803|t|ons
P

i ncl udeleierpiaed {nieciven APEDadE b Ayt éﬁreg@nw%%%ymfébe teHesRcH Peth dntitodyer

in a fapim d RawedberndeRd fs&fd&d:e' @h&ﬁﬁa WEtBrs ilsRad RITRe REPRHLIBBLSuct@] loops
antlbod%hqﬁolynucleotlde vect or or conposition which is isolated is

subst arfEhethieyang Jregk 11 Yobiiek 15ead- %lér@PW)) "G pAttha Chgthigur BR-FHelogp svhep

mat eri @Jum"ﬁ@'e@ﬂmﬁgsth@-f(aﬂa@ﬁlﬁﬁbeﬁgg/%cﬁl‘%rﬁloﬁ ivar®s bethve &EHIT ANESAERAHARBH &k len: gth of
| east 9096pure | east 95% pure, at |east 98% pure, or at |east 99% pure.

[ 0094] Thlopifthis s Wﬁ%@@ Kby atﬂéberwg sehep plagestthe insestions @ eiddi358s éfr“§1ﬂ%eé a
conmpournd AQfor 851! %é@@ﬁﬂ M€ 1dopen@ok 3t:habnll S5A ikednt hedodpQnlis RizNdiFBGHLAYRNhI
(i.e., an anti - 7 antibody or fragment thereof) and is defined by a
gener i SSPornpesent. e logp er\ﬂﬁé%/ Wnlhe A %é PYRRNGRIRPIC 1qgions repESEit 2 CRREromise’ kepygen

bi ndi nghag@pd @dRABE] CEHBiA @@émQP@M)QFmﬁn&éQ@QWbiKﬁﬂﬂEﬂKMmhﬁmyDQﬁ@QhMﬁﬁ§eS
can al so be defined by the generic formula in reverse order: A-L-C. WO
2011/ 1199PRECPtWE8011/ 028172 - 17 - [0095] A "linker"” is any chenical noiety
that is capable of linking a conpound, usually a drug, such as a
maytansinoid, to a ceII-blndlﬁgjggent sgg&ias an,. Eg}l CD37 anti body or a
fragnent thereof in a sia Bl e ~Edval ent mmNner Linkers can be susceptible to

or be substantially resistant) i, acid-ipduced cl eavage, |ight-induced

cl eavage, peptidase-induged cleavage, esterase-i ngduced cl eavage, and

di sul fi de bond cl eavagersat cpsididsi ons wrdeys7 whi cdp-tdye conpound or the
anti body remains activemn: Sui tabl-B348 nkerses-ames welibs-kpown in the art and

i nclude, for exanple, disulfide groups, abaeumesingyr oups, acid |abile
groups, photol abile groups, peptidase |abiTe groups and esterase |abile
groups. Linkers also ing@llude Bhalged |i iRefls; and2hielr ophilic forns thereof
as described herein and know i n the art (Cic@98}rTleng)er nrs " cancer” and
"cancerous" refer to or describe the physiological condition in mamuals in

whi ch a popul ation of cEFls al&-Bharact E59-Zé8 byH@hHegul ated cel | grow h.
Exanpl es of cancer incl tde, bUt>-HI® not FPp-Hilted H%SHé%ﬁC|nona | ynphona,

bl ast oma, sarcoma, and tEOREm . —-Tonmor —and—Teoprasm—Tefer to one or
nore cells that result from excessive cell growh or proliferation, either

beni gn [668‘3[‘ can Gf“ﬁé @H§ ) hLQﬁan rﬁﬁilﬁogg)'af%an(s QA ﬁl)odL'lcrelg Ib&f' diniSaP BPan%ﬁB&fy%%ng

| esi ons. Exanpl es of "cancer tunorigeni c" di seases which can
t r eat edna@drOICireayREe é@rqsmlrima éo Bo erfibody piogirsAiy 2 etan diade uNpL anyptue@@mug or
B-cell |ynphoblastic | eukem a/lynphoma and mature B-cell neopl asns, such as

B-cell chronic |ynmphocytic |eukema (CLL)/small |ynphocytic |ynphoma (SLL),
B-cell prolynphocytic | eukem a, |ynphoplasnmacytic |ynphoma, nmantle cel

| ynphoma (MCL), follicular |ynphoma (FL), including |ow grade,

i nt er nedi at e-grade and hi gh-grade FL, cutaneous follicle center |ynphons,
narginal zone B—ceII Iynphona (MALT type, nodal and splenic type), hairy



[ 0097] The terns "cancer cell,” "tunor cell,” and grammatical equivalents
refer to the total population of cells derived froma tunor or a

pr e- cancewousil/\w2478n, i ncl udi ng bot h non-tunorigeni c celPC3/USaMiLORBICDNPr i Se
the bul k of the tunor cell populationhlgnd tunorigenic stemcells (cancer
stemcells). As used herein, the term"tunor cell” will be nodified by the
term "non-tunorigeni c" when referrlqusolel to those tunor cells |acking

t he cap@evtn theaf.ehndefiitiogiof o yras guaibedytiselires intason fyhrlngthsatipadiesy fragaents
from capgesr, ShRMhEBbAiS: co[nggaﬁ%);m@astt(ﬁ@ mlmma%crnd/or &hialcRaih 901?1%}5‘[1%@@415 for
(e.g., a mammal ), includin ut not limted to humans, non-human pri nmates,
r odent <XaEple 2 fatihody éommﬁrné Furige fight pain #d howan prasnehagrpolypeetides.cul ar

t r eat mypds4) TY Pirg@lehy cHill&id SFiB&ics® Wab:€ & antiBHles WRdif e "anfif Laditb @uence of the

i nterchangeably herein in reference to a human subject.

[ 0099] ABFURAPERTUHR imotecule s dBivBT Frat BN Rintde SReRiss- of YHenls: theverble regien apbethi ¢

agent s jight hidBSvp ichihst o%%%ﬁds( ROME WhhiHM )egf?eﬁq)fca%&%‘{%@tdef{é‘edaﬁé& Q)'n@ Tsﬁééie's QR
any order [0100 The term "pharmaceutical fornul ation” refers

pr epar dRYRRINAG-E HIPUsS-i TRt STPOK ok Hithdhg despet meeificiie aéﬁ%wo@r%%pa%r@t.‘/. Whiteythef
t he actdoM&ant RAAILRMbmbRAR 1&fH8EJueNRs P Y CRri ¢ AL AP (R& thuR BB to
2011/ 112978P /U82011/02§172 - 18 - conponents which are unaccep ably toxi
to a supideticitieg WHMERNE IrePontsiRrthaateeies: woul d be adni ni stered. The
f or nul qbﬂﬂgﬂ CamhdRmi t'§fifoh @ or["BdELhitAcicRlih ROt drV @sRMRERhang®oARr&R bh P RAY 18S
di scl osed herein is an anmount sufficient to cargy out a specifically state
pur poséhat gartiopof ag ertigsen sirghistol beiam resestieed enfispretiicelhpbmd ar l2ypagiisylar pitigody.
rout i newRENME antisdd & & S RPidD chi krg)es%ﬁr 88 (PP bR 1B2h0E hi8b acids and
"therapeutically effective amount”™ refers to an anmount of an anti body or
ot her diPBgPNEEoOET FMipe agigs JurtpRosed bysteieyefalinggy 2 dryein-dEpitapes fgrmagidfase gongguous

mamal ahfind REdsCRS §pRAICRBGRE updSrolced ARG, GAblYs SRS trbrMRd BYRHMry %ldﬂh%
drug can reduce the nunber of cancer cells; reduce the tunor size; inhibit

(i. %9 gy @ﬁﬂé"%m"@ﬁ’c degptudigo )1 eRiioe@ FyPically inplides|af feagtidopnd herg usually, at

peri thEa@{ 5 &r@ﬁﬁaﬁmné AsBh b ukibupatiabéMorin@icion®e extent or stop) tunor
nmetastasis; inhibit, to some extent, tunDrE%Homrh and/or relieve to sone

ext ent 180861 or nRIPENGRffipie %Wﬂfydﬁ%’rség dueirateduohihs it ! elipaeqvalegdaterapiions

def i ni tyeRcAeLBLR vidingtsit€dF b ﬂﬁ)lecul-cr‘@e 8 Ngh XHERY ab s SlhiiB fRhePlcSY @R tantlAM h
and/or Kill exrstlng cancer cells, it can be cytostatic and/ or cytotoxjc.

" pr ophy¥Hest iitdigareg odferwiss, jay esednkstait.' ”brlélrléraéﬁ%” éﬁ#erarﬁ)wrﬁm@fbﬂ@@t& nityzphich

dosages.ARd of 10f m&@arch&d&t@éentme%eﬂ REESHAMY pait @.LAGRIRNS ahdntid&S | THRGffinity of a
prophylactic result. grcally but not necessari | hyl acti c

dose i snqlessls X fordtympignct & Gapigeerally berepagsented byathe ﬂ@%’ocwa@@n@tﬁmdﬁég adignityr e

prOphyhﬁQ&&ﬁﬁké%y&%ﬁ%%hhﬁ&h&ﬁqyﬁknWhhheQ@ ﬁ@@&mﬁhﬁﬁehﬁ@nb&ﬁﬁ&@ﬁut&ﬁaﬁhﬁy
ef fective anount. 0103]The word "I abel ™ when used herein refers

det ect gBiipdiss gprstaly bord gapLoYly ard (Rl cndissociRisHpadst weeras highefipi rantlbodles
indir ngehéfally%lﬁMtlg&t hAQANd &Ad ﬁﬁre&@m%@ﬂ@lﬂ@ﬁé@r A Vah@@%k‘ fdtho@nif |HQQ§JY1ng E-lﬂ@mg

| abel can be detectable by itself (e. oi sot ope | abel s or f]uorescent
| abel s)2gHty Fhkige indbearbranyql ehish rar Pe vicdden puneoses Qféb%lpr_y‘%t ERgHiorafpecific
al t er atijlgfra@fe chbSURSA HeQAeLAPRIAN I fAoWGRITPOSI ti on which is detectable.
[0104] A chenntherapgutlc agent" is _a chem cal nPound useful in the
treat mdPA987bf ¢ a%Fter when used herein to refer to binding afﬁmty refers to a stronger binding between a
molecule and its binding partner. "Or better" when used herein refers to a stronger binding, represented by
a smaller numerical Kd value. For example, an antibody which has an affinity for an antigen of "0.6 nM or
better"”, the antibody's affinity for the antigen is <0.6 nM, i.e. 0.59 nM, 0.58 nM, 0.57 nM etc. or any value
less than 0.6 nM.
[0088] By "specifically binds," it is generally meant that an antibody binds to an epitope via its
antigen binding domain, and that the binding entails some complementarity between the antigen binding

domain and the epitope. According to this definition, an antibody is said to "specifically bind" to an

epitope when it binds to that epitope, via its antigen binding domain more readily than it would bind to a

n
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A



regardl ess of nechani smof action. Chenotherapeutic agents include, for
exanpl e, antagonists of CD20 such as Ri tuxi mab and cycl ophospham de,

doxor ubi cwo,20u/ney78st i ne, predi ni sone, fl udarabine, etopoTiuse)11/028172

met hotrexate, |enalidom de, chloranbucijk,. bentanustine and/or nodified
versi ons of such chenot herapeutics. [0105] Terns such as "treating" or
"treatnent" or "to treat” or "alleviating" or "to alleviate" refer to both
1) t herapien: pelpsderifoas Thedernc gpesificsy oputsd\herein te gudity G Felatiypraffigty byunhickhr

hal t pregiigssively Shdfod RENASEpPAFRAUAEHE, HAPStyt A0 %agrbe%é&rdd@ma@wmgﬂer
prophylactic or preventative neasures that prevent and/or slow th

devel ophesHicigiorg giyngatieng thyarepdiody iR eomtiPedyor” aay e s¥f thelind tvwaléope 'RowEh| n

need Oﬂuﬁgﬁa&ﬁgﬁgbhﬁﬁhpQgﬂﬁh&&@dah%ﬁgqy"MAth the di sorder; those prone to
have t he disorder; and those in whomthe disorder is to be prevented. In

cert ai 1'&%hodi ﬁﬁnt’@fereé“%lh”tﬁl@l@t" if i mggpictha dhoantihodyt pecafically bindy tocarfpippe more

accor dipgiry Qhahh?w@ﬁh fb@fﬂisto of retaﬂa@ RMASE Abmb1b: &Btdr%ﬂalbéouﬁ REitdpat ITBR, a8 AN IpNe
or nore of the following: are duction in the number of or conplete absence

of canddrcly! @quf%rentaﬂy @H‘Q%ttp Sreiver spieper vkt meteikely; b 19 that saitepe thn ta s ralBsénce

of CanQﬁﬁdﬁe&knﬁﬂﬁgJ&&@&i&ﬂb&ﬁ&&wﬂﬁkkRQ&&@&t&%Qﬁ&%e@ﬂ@EUd'ng, for exanple,
the sprea cancer into soff tissue and bone; inhibition of or an absence

of t undPOMet astasidbody insyfl e ofprietitislyathlibiic binging ofj@ reference antibody to a given

2011/ 1124RRET bié@?@ﬂi&ﬂﬁ@ﬁésﬁg that dftope foURDExtGHE MWL 1|'t"bloék%| 108bm@ i f?&ebi‘ﬁfhng@f fhe
synpt ons_associated with the sp e0|?|c cancer; reduced nor bi

mor t al iTelyrenseAgHbRA i e eplwpauﬁvmwtlm inhipftign njag e, dqtermner §y 9W?th‘gdelmowmnythe

t unor gem for EXLGIE BEMpeti@bn ELITAr B8NS CALAHABSdy ¥ay HRfsaid t6 VR ctitiVe@PiaGibit ®thding orhe

nunber or frequency of cancer stémcells in a tunor; differentiation of

t unor i gehicerss pribpey to meqaﬁﬁreu lge% |lf‘@sts9paﬁ at le@f 8%én9é Ity nat it 0, or at

ef f ect Seasi $5806] " Pol ynucl eotide,"™ or "nucleic acid," as used interchangeably
herein, refer to polynmers of nucleotides of an Iength and |nclude DNA and
RNA. THEHicl edbs alasec &HbSﬁétl%lbfoseW?rbowué}l@&lprl%iésthe PRBO N At Mesdt heerds, depeies i ed

nucl eotsyHR&EnM hidBSREsce I AlarityNBItheANRMoOT neri® vaRBY (SHASY SicCastftdfiedCRh BL
incorporated into a polymer by DNA or RNA pol ynerase. A pol ynucl eotide can

conpr i SetibrgYiof the dnvspidanede m&her ayediptes Wikt ﬁ%f@?@ﬂorﬁwt@@tl@@g) Wk thehenerof

anal ogsilll ify (RIBSEMd cotBdérfth CatrtOfte tb@tv&fe&?thg Ued el dSHeSNided 34 bﬁﬁ%léaﬁand/or
i nparted before or after assenbly t he pol yner, The seauence

nucl eotSfadeticabsagnifisangeyrigyn ‘@BP‘&HBXE)W th‘b'?ﬂ"ﬁ&’@?lé’B%rP‘d%ﬁs%PPﬁ%fH@ {y saidyvalues (e.g., Kd

pol ynuclaged)i e GaeR® debifcbh 8did ARSI i@ dam bl REs Mk YETRE 5@3! le@NhanSdbolk A8, s
conjugatlon with a | abeling c?gpo nent. Qher types of nodi fi cations

i ncl udehant ghouip 3 Qamicss thep bgut 208y par fegsytham Abest 18rfeaSOﬁ frpstian of thhsaliader &el y
occurru@gmﬁggbggbhgegﬁMb&h an anal og, internucleotlde nndifications such
as, for exanple se with uncharged. |inkages ( phosphonates

phosphd?#¥2kst ewolwﬁm@ﬁar?@abﬁd@raﬁ%@uclégiﬁian@@% celét% cyma%aww“thwhdh drgjaser” s a

|'i nkaggs1ypepte, ,anﬂmwmq&lmtfaat@@mr laélp POt bVERE BSn 2 &k Ibot fohﬁlpﬁﬁlature
contalnlnq(fen ant noieties, such for exanple, proteins

nucl eadedated pplynqrtides aptitadiss, églwgqlimé?s pEpEs a@bor Cﬁmovlqnwc}vée th@fecwl)lch hagse
Wi th i ndegt paiaties 8 dég%eegthat @6y hidindQonglS A AF8R in Qlhfeh they! HO KRG ANhALBI MGome
chel ators g .g., netals, radioactive netals, boron, oxidative netals

etc.), ¥R léleeféyrﬁnaanﬁwq %ﬂlwpla?t@ﬁsvecphéélé QRiCPRPFEURFTIA 15 isalatedds Sl{Oétalglaﬂy
al pha gpereric nuclelc acids, etc.), as well as unnodified fornms of the
polynucleotlde Further, any of the hydrox groups ordinarily present
in the @W5hrs Hseéehefeé‘bl stibaiantiafly puisy zgfh & mp Qy{ﬂﬂwﬂgﬁh@ﬁa{e@@%@% Le., free

phOSphakﬁlQﬁ@Mﬁ&mWP%ﬂkﬁﬁg@%pﬁ% ﬁkﬁﬁ@&%%u&rﬂhﬁﬁﬂmmgmﬁéQHﬁSmm@m%ﬁﬁﬁéVated to
prepare addi tional |inkages to additjonal nucleotid or can be cq6¢ugated

to sol i[80%{ppolhs termpdmaiinogqpjugate”s i rHOREEAGHsC AR B@reﬁh&éﬁm Pl compguighy o a

subst i tdei@aiv¥kHeReo P € $inRId 10k GBM badma ARG, cJ LR UR-IDI3 @D dPbr Mgmmltht:@of?O
car bon atons Qt her hydroxyls can al so be derivatized to standard

pr ot ectPig K w&gaaﬁmrvﬁim%g ldesWBHA" &1 56/ ¢oHE-di 7 IBTAIBGOusCel Sinegeent

ri bose @ranﬁlmyrdnhsbﬂ? (ﬁ%ﬁlﬁ(ﬁiytﬁ’b%heﬁtr elngﬁn@é@l}.dgwei( BMsd Be iB@hedrdy, the generic
|nclud|ng, for exa -0-nethyl-, 2'-0-allyl, 2'-fluoro- or

-a2|d%ﬁmi%%§%@“68Wﬁbé¢bﬁic sugar anal ogs, . al pha.-anoneric sugars,
eplnerlc sugars such as arabi nose, xyloses or |yxoses, pyranose sugars,
furanose sugars, sedoheptul oses, acyclic anal ogs and abasi ¢ nucl eosi de
anal ogs such as nethyl riboside. One or nore phosphodi ester |inkages can be
repl aced by alternative |inking groups. These alternative |inking groups
i nclude, but are not limted to, enbodinents wher ei n phosphate is repl aced
by P(0)S ("thioate"), P(S)S ("dithioate"), "(0)NR2 ("anidate"), P(O)R
P(O)OR, CO or CH2 ("fornacetal"), |n mhlch each R or R |s |ndependently H

N 1 B 1 a NN~ o, ' .



WO 2011/ 112978PCT/ US2011/ 028172 -21 - and a length weight of 1, 2, 3, 4,
5). Alternatively, in certain enbodi nents, the percent identity between
nucl eot i cwoan11znm297® aci d sequences i s determ ned usi ng Phe/uskganeginm of
Myers and MIler (CABICS, 4:11-17 (1989)).. For exanple, the percent
identity can be determ ned using the ALIGN program (version 2.0) and using
a PAM 120 with residue table, a gap |length ?enalt of 12 and a gap penalty
of 4. APWSbpri At'Snksatispwt dieaicpbipoigythatis capabieg akips pyorpaaupd. cisyesly 2 drigghknt
sof t warsg a qaPaPEn A kES PAIKELIRYaoRGusds|ah 88ti €D31 ARibAE or al RHEKHRS in a stable,
enbodi nents, the default parameters of the alignment soffware are used. In
cert ai rFoEHEH AR L inkerecapdiccuerile foowre; wstanyially,fesigtant; to cidgpduses eleavage.
sequenqghf Rdged CGARNELeS HAMRAGENAREN Q1A E, eSerbRlifMlcal @adSe 18R Xis(i¥dd)bond
where Y is the nunber of amino acid residues scored as identical matches in
t he al ifiiigat atEPnditiens undes (whighdthe eeranoynd eigilie Ao dy ganaifisiagied Bytable Splsers are
I NSpecty@Nkddvnan RS &l & BELSE FIERERpR! éhﬁﬂﬁfen%rmﬂ)rs Oﬁﬁ()%fﬁh %@stzadlé 1db0€ gtpal
nunber of residues in the second sequence g first
sequend®oiokbiig gipups. tpﬁ@wa%ehléb@e%rew W fisHee labtlﬁéroa@% c ke gt inglydeoghatase
first Sﬁﬁ&@%ﬁ@hﬁﬂq&hﬁf&%ﬁ@ﬂgaﬁﬁﬁ&ﬁaﬁ@dwﬁ&ha&ﬁhﬁ%ﬂgﬁkahhan the percent
|dent|h¥ he second sequence to the first sequence. [0110]As a
non- | i riP496 hg eXbinsIr®s "GitetThepd appegans iteler &9 opoPyrb teopvaielogisdl eondidior dpn
per centAGen AEAUARGE: JofSIRtdntof cIR afk chataeidled b BRtBRNP deH SRIWHE A xamles bE@RLer 85%
identical, at |east 90%identical, and in sone enbodiments, at [east 95%
96% 97UglIdsghRt 2 ng Q%IHGQé‘htCF“@QPIPaat lymphqugy legame srguiamag leskamis 1 Tawpy ane
enbodi ng mPRFGRS 6 Ur R 468k 1t dehift Bastlcbdive Eélgg@mh(o%ﬁﬁ@e@aﬁioﬂ RRGIURHGR
AnaIyS|s ackage, Version 8 for Unix, Cenetics Conputer UnlverS|ty
Resear dROPHICRIOUS) 703 1aglicapie dcpprrges) inerling Are-opyeeryy Jlels)ons Bé%iamp 96 esanetie or
| ocal hepRRavc"ali@Nel WAlth @fn méaﬁdﬁﬁgoﬁ/ﬁ&%hﬁ& fhelde BaRA eﬁnpﬁanﬁp&uu@ﬂg NHL
Mat hemati cs 2: 482 489 (1981), to find the best segment” of honol ogy bet ween
two seduettesB-cdhbmphehisge etmla/iynmhmaﬁ?ndom%ﬁe %éﬁlu@ﬁ@ésnw fugh ﬁieﬁtce% Fygriam
to det el?mmytvm RtkStia acp@y/stmamya{ph&@a@ @ﬁﬁ&lohﬁ (st.oy, BR&t dREEpHBS el HaRkiLal
er

to are ence sequence accor di n &esent I nvention, the paranmeters

are setly@mf’lﬁlaflﬂ%%’“‘f harpepe élm%@ﬁ lolwnpla@m GL)i follicylag ymphese ieringlpding lopr

| ength g‘?afdetiﬁ%nﬁ&ﬁa% gﬂﬁ@&aﬂaqﬁ%lﬁg%hdedﬂ; ERHSUE ﬁ)lm&c&l&@ﬁyn%[@&alrﬂar@%MoﬁegB ofi up
to 5% of the total nunber of nucleotides in the reference seggence are

al | owedymprEIMA- s bive rlotdrlins, YRakdhat cribilekepipadiiyie 1Bise et iveeloes
t he i nvsipkite9 lyrfems Unshatihah | ashd @Bt mg@ioman&ﬁmrmpm )fmﬁwﬁ)h&rrativgaﬁbrdzlo%

at least 75% at |east 80% at |east 85% at |east 90% and in sone

enbodi n¥ifesEem’s pagpelonymenyigoand graplasiplaree geblyRREIRDELdd-Jor ani no aci d

resi dugqoagdgnt i s (MRENcERBPASIE "R kil gned mH@éﬁl N A& eFRONARRCRal AS
nmeasured using a sequence conparison al gorithm or. by visual inspection,

| dent i tRPPEaPREFets dsthed fepm @ gimsw obt PSR Eﬁlelégmtlwg bogh pgn-trgrgenigsily

10, abouticrZQmpaRomt bR I)ﬁﬁie RS @Mﬁﬁop’uf&tﬂ)@ ARG RnRFigANYstdnE GG @hceY @tleﬁl%ells) As

t her ebet ween, and can be over .a %» ion tﬁan 60- 80 .resi dues,

exanpl eisedlerqin Abg temp Symonesdl] gl Pf‘eglp ﬂé%by A ETIN Qs BB BB SR FderTipg, éolely
sequenGe shodd RmdH Bk dtkinglileycahRaNEd £ALw QYR RRiakdkb|dikiBOSNNAE tihe cERAMGRACES
bei ng conpared, such as the coding region of a nucleotide sequence for
exanplémmFD%TQPﬁs conservative amno acid substitution" is one in which one

anm no gee9d) r esirad S sh§Rk afeeéils v enliy aﬂﬁ%lh@rg 2Rena0l thelRSdbg NAMInZd 3o
simlar side chain. Famlies of aci d reS|dues haV|n? sim |l ar side
ore

chai ns THEGES. BRShIRAEAT IS rﬁdﬁtnﬁea@rt{le lﬂfwhwh il B alsi TeciRippf o1 @ Raftipear tesagpent.
lysi ne, Tylcgily)ithetermRuidl ald 2R G8RCH U InkérddBdcbBly -hedetn in Rifédc6itd)@)human
acidic side chains (e.g., aspartic acid, glutamc acid), uncharged pol ar
side cH4PRE (e.qg., glycine, asparagine, glutanine, serine, threonine,

tyr osi nggoogyst guﬁﬁﬁstraﬂ&npﬁl &Imbihad6n GhaY Nshe (&- ﬂlore A ARrapMAki 8nts | iBlIGdHE,
i sol euci ne, proline, phenylal anj ne, nethionine, yptophan) bet a- br anched

si de cﬁﬁ?ﬁgn?ﬁsﬁommFﬁWE€HVﬁ@wmvaFPﬁ@n“F§HP§b§Wﬁ@¥rand aromatic side chains

(e.9., [bWoPSi Nehe RARMyhadh@ARLRA} fohYIPERP RS thh ThdpdiaN®) whichlis BXAOPFEm as to
substitution of a phenylalanlne for a tyrosine is a conservative

subst i tASERiIHHC bigjodigiractith 9dithrerstise Ingig 0 1 eEe S G T SR opditiona
sequences of the pol ypeptides and anti bodi es of the invention do not
abrogate the binding of the pol ypeptide or anti body containing the am no
acid sequence, to the antigen(s), i.e., the CD37 to which the pol ypeptide
or anti body binds. Methods of identifying nucleotide and am no acid
conservative substitutions which do not elimnate antigen binding are
wel | -known in the art (see, e.g., Brumell et al., Biochem 32: 1180-1 187
(1993); Kobayashi et al. Protein Eng 12(10) 879 884 (1999); and Bur ks et
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"Aand B," "Aor B," "A" and "B." Likewise, the term"and/or" as used in a
phrase such as "A, B, and/or C' is intended to enconpass each of the
fol | owi ngwerthodilteats: A, B, and C, A B, or C A or C pATas28j/0810z C, A
and C; A and B; B and C, A (alone); B_(gl.one); and C (alone). I1.CD37

bi ndi ng agents [0116] The present invention provides agents that
specifically bind CD37. These agents are referred to herein as "CD37

bi ndi ngoBgasts whichae pRacrepfa@liyfoHC dhi At foowiielythe ferawlation Weuldes adviidsdied:

and nuriRe. B fodA keeMr in the art and al so provided herein as
represented by SEQ I D NGs: 1-3, respectivel { [0117] Humman CD37:
op

[ 0118] NBHESCL 80" fgetimaongupt p¥pesitb b diye lop e simy/s pyamamype gy cary out

Al SA FH eﬁhmwmw kRO JdaQdlied RAQLERS! FKH Sroutine
KYGTNPEETAAEESVDY V! PQDWFQVLI L RGNGSEAHRVPCSCYNL SATNDST]
LDKVI LPeings opafresrpsaplattAYPRESH YREGCAQGL QKWL HNNLI SI VG CLGVGLLELG

FMILSI R wam%ré%ﬁ&alﬂg P&t alh Okl OLMRCBGA afebiRif of an antibody or other drug
[ 0120] MBAQESCLSLI KYFLFVFNLFFFVI LGSLI FCFG W LI DKTSFVSFVALAFVPLQ WEKV

LAl SGV VALY Ay GAIRERRCL st derave pybiseagrananely hdhera Ersicotioviraneutically

QRYHT NREEd M &R ot WPy oGV SRUeMT (el bR R RMBEsiz; Gnifiic RTND
S WD 2011/ 112978PCT/ US2011/ 028172 - 23 -

TI LDKVISIPQOSRITSAXRRERHSID) cersgp AN REarArs peyoheiaRigrst it GyeplprLto some

GFMTL Sl elefRiLs t hBPBXBS‘[éS%EthbQ, NQomk eJ;th;t,ZtHn%ﬂo% Gt r€1NPe D3bEE Ltent one
[0122] MSAQESCLSLI KYFLFVFNLFFFVLGGLI FCFGTW LI SFVéFVGLSFVPLQTV\SKV

L AVSGVLOT MRE e i tsovesrtqams| avor el viinha sepeatier thedefipitargmyen pRingemei TR the extent

Tl SYRINPHE %EE@&QY &B@QMP&W%%%%%%N@E@M cytotoxic. A
DSTVFDKL FFSOL SRLGPRAKL RQTADI CAL PAKAHI YREGCAQSL QKWL HNNI'I S| VG CLGV!

L EL GFMIRSPI{ e DHAPRIRICARYRN (" SEIS| ' Momsynf oie)e @' deswecai 1d ditbericfent §met he
CD37 b'ﬂ%@@s&@yﬁ&@@ﬁ@e e B! [Qélﬂl'yﬁa@bic 1SR 'T?ﬁ@ﬂly%@h&%e@ssarily, since a prophylactic

dose is used in subjects prior to or at an earlier stage of disease, the prophylactically effective amount will
be less than the therapeutically effective amount.

[0103] The word "label" when used herein refers to a detectable compound or composition which is
conjugated directly or indirectly to the antibody so as to generate a "labeled" antibody. The label can be
detectable by itself (e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, can
catalyze chemical alteration of a substrate compound or composition which is detectable.

[0104] A "chemotherapeutic agent" is a chemical compound useful in the treatment of cancer,
regardless of mechanism of action. Chemotherapeutic agents include, for example, antagonists of CD20
such as Rituximab and cyclophosphamide, doxorubicin, vincristine, predinisone, fludarabine, etoposide,
methotrexate, lenalidomide, chlorambucil, bentamustine and/or modified versions of such
chemotherapeutics.

[0105] Terms such as "treating" or "treatment” or "to treat” or "alleviating” or “to alleviate” refer to
both 1) therapeutic measures that cure, slow down, lessen symptoms of, and/or halt progression of a
diagnosed pathologic condition or disorder and 2) prophylactic or preventative measures that prevent
and/or slow the development of a targeted pathologic condition or disorder. Thus, those in need of
treatment include those already with the disorder; those prone to have the disorder; and those in whom the
disorder is to be prevented. In certain embodiments, a subject is successfully "treated" for cancer
according to the methods of the present invention if the patient shows one or more of the following: a
reduction in the number of or complete absence of cancer cells; a reduction in the tumor size; inhibition of
or an absence of cancer cell infiltration into peripheral organs including, for example, the spread of cancer

into soft tissue and bone; inhibition of or an absence of tumor metastasis; inhibition or an absence of



pol ypeptides. In sone enbodi nents, the CD37 bindi ng agents are humani zed
anti bodies. [0124]1n certain enbodi nents, the CD37-bi ndi ng agents have one
or nore ovothe/fid7Bow ng ef fects: inhibit proliferationPofi/useomo2g1et | s,
reduce the tunorigenicity of a tunor hygreduci ng the frequency of cancer
stemcells in the tunor, inhibit tunor growh, increase survival, trigger
cell death of tunor cel I s, differentiate tunorigenic cells to a
non- t urtBPPTgRERHE: 1Stigtod onger R EH O Eestatedvathghe 1geHaF canesr) wduded mpthidity and
cer t ai NyerRRdiifBRY Smerd NG ga% Bf med; NGaRAENLS @hEri&aRap! RnRk ehiadffequ@ﬂ:y, or
conpl enent dependent cytotoxicity. For exanple, treatnment of cells with the
CD37- bitHaPEe i apAtiy: e%ﬁt%ur‘@ucrlw ke Bwnheyof fequeney ¢faarrepsem &plls ijadBmps ¢ y
to | essyifrhafiaAl0turRRenil 638 ¢ DAdh-BROHEnitQ%he; beSmelhAPnARAYE BR% | ess than
about 50% | ess than about 40% or |ess than about 35% of the cell viabi I|ty
of unt rl@Hi6bd cefabauclyptidst s nudsic @efi es\wisth “’tt%@law@l?lyme%} Agfeaére pelgmera of
al so 1 aglkdtided oy REdth VinkYindilBt DNEAMEGENL e MicRBlidel tedn bO d@&?%onﬁ@e&ﬁe@
about 60-70% about -'60% about 40-50% or about 30-40% of the cel
vi abi | ifthpnesieotidrsy dedidigd cwrleatides (pr s, ﬁ%f(fﬂfr. thal aAnalagi ot AEntulstrafey ghat can be
CD37- biiRdkReatQORRS 8 pBlyfict 8PN L RRNAGYG LS HWPLEARMotige BENARH: dified
cyt ot OXll city in Rarmpgyglgl Ig 01026] I n%cgﬂaals nqaglf%bodl mer%t s, the C,}E)%?lobll lﬁdl ng
agent s MFlgotilsh aptheas grethykierb nustpotidss iapd Bt dedesrd Hriveselt| mogifigntian éqythe nucleotide
cyt ot oXkGihd bRk partE® bef6r¢ ATRKE: astdhBR HEME pOf meeiThs sétfutdie bR Budddddeshian @i ng

agents can result in ADCC activity that produces at |east about 15% at

| east dB6UEPIEDYY deninggetidaperipropgys. A Robaseleatidpuransdy, faither emetifighotfter
35% atpolyarsitat@RoMth 40%0 coffugdtRASithANMBHing & hpodtnt| GR&!: Qb hodB%tioR indlhide,

| east about 60% cel | lysis. Treatnment of cells with t CD37- bi nd| ng agent S
can redol examRleAiars’ aRbRTHAp of oA opPetuRiele apwaty MWZW%HU@EBWFS vb 30952lehout
30- 40%in@fudbaidt A& BAKeRELdch é/sS'f(ér e-xrzﬁﬁlﬁé MBBlc QfithCeichso¥ thﬁkefg@@ (e.g., methyl
CD37- bi ndi ng agents can al so result ADCC activity ﬁ produces about
10- 50%Phgipbeitateso phasplwfricstsesy Phah %@éat%r caypates: 4g¢- B@% d\éﬂn Chag@fishnkfl%?s <&8e
par ti cyhadphsdsticiBiHosphotoldRhiSdaR 7 =) bR LoRGR Ad8t FRRAR! Sudifas] A UCdnt:,
ADCC | ;H Dé)udl Raem)s §paﬁd/ or1 Grana!t)a 5190cel I[H;gSpe[ 0127]In sone énbodl ment s,

t he CDITOIBhESgiuslsass-soxpse 2eE9dish sigopl peRtdrsi My Lalopt 651)s thosoyvitle usrgEOTs
treat ngRL. AfridaR! fsSraWhntdic. |, hﬁs%%wgrwlble@rsqgg NStk AR dibRAVE R @RS bR ddtRe at

| east about 15% at |east about 20% | easf about 25% at |east about

30% tmqt@%ﬂc )a‘%@ﬁgtcogglwg ag(y‘a@é%fho%vblmm%@e 1 ageég*sg l%anomerlc nucleic acids,
2011/ 1197 8RGl 4923 ikiORRIALor th@ﬁolynué‘l'@&iﬂ%isﬂ@%th@tan& |amb h?(b@;&&ﬂ g%%gg or@hardy

| east about 55%of cells. In sonme particul ar enbodi nents, - bindi ng
agent s Péffsgntclaﬁw%armanu bedeilassts fApeRmek: & PhosEonws SEaupy, @h%ﬁmt%grop%?; progegtef s |

[ 0128] 10y sBaiRd ?_ g?&lp% ortal%an%? p@bdﬂ@hd&lﬁloﬂQQﬂk@eﬁfo%dﬁﬁm h@clé?)fudése&%‘éh ng
tunor vol une. The ab of I ndi ng_agent to reduce tunor_vol unme

can be bsscoBigate tofsofid é%&)ﬁfsff d heéyarréeéﬁrm% %rl/l@ Rheprherylateth ensupityterh with

medi an i ror wegaﬁmalsgmgt £8@} BdicBsbeRdns 10b D Ago Yol oMBIhy@Roxl A aM@lbbime
of the caontrol subjects. In sone enbodj nents, treatnment with a CD37-bi ndi ng

agent rdstyatized 1i0ﬁtaad@ép@t%%@fowdfoly@mleé%@s £4asO98 N a38HgoYs daranstof ZROS§HNS ut
50% | efsxykiBaR s %M?@lihaﬂﬁ%geﬂe%§ khbanineout, if8aind, esrexbBMB, 200MEhES%-0lBSE
es

t han about 30% s than about 25% | ess than about 20% | ess than about
15% | s8uqrpadl Zapadr1aqyescabpeycls sephailogh ctlphasgnomerc sesis. ipam@ril%wgaﬁ such as

enmbodi NBblirse, t;JF»ﬁ)s&?D%?lymseﬁlp@gma@egagﬁs CRMNERAMEHs, t 4IDEp1SI0ESR, hdychBe BIABs and
xenogr af t nod and/ or a SU DHL xenogr aft nodel [0129] 1 n certain
embodi rBEiGsIUCleRTimBRIAT thyheeachy! hopds- g(%ﬁjé’ﬁf‘%’ret Mﬁphgﬁ‘éfé?rf11n5%ﬂeﬁ ¢Andierepl#rgfan

CD37 trHyQQl@errna&Heé lin®y %t SroMisa Tk hiRdr@Xive lﬁ:ﬂlﬁl@t ol rn@?&@émblﬁ arle nn&elﬁrhﬁédn to,
enbodi nents, an anti to a human CD37 an isS co

may't ansﬁimr%ihale{“ﬁa‘f’hﬁir%ma@(oﬁﬁ}‘é‘teet? reRlaeerhdy E@>$s(”@a@ﬁr€e>ssﬁ<ﬁb4t< hleﬁﬁs”? §P>NR2

pr ot ei rt"dnﬂaa@é"maﬁ(o;;atp(ngvl QORI (MomhdcBhINALA WRicR ERAGR BERL &, inddhErddRBNH 0B
anti body is not conjugated. %0130i I n certal n. enbodi nent s t.he 7- bi ndi ng
agent s S&?Sélt%%@p%{mnéubétﬁmﬁeﬁ Akl ¢r-30gCh entisallyr Seiing ag ether (-O--) linkage, aryl, alkenyl,

cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a polynucleotide need be identical. The preceding
description applies to all polynucleotides referred to herein, including RNA and DNA.



certain enbodi ments, the CD37-binding agents are capable of inhibiting
tunor growth in vivo (e.g., in a xenograft nouse nodel and/or in a human
havi ng cawoen)/11p831] The CD37- bi ndi ng agents i ncl ude CP8T/usntliloegires
CD37-3, CD37-12, CD37-38, CD37-50, CD3%gh1, CD37-56 and CD37-57 and
fragments, variants and derivatives thereof. The CD37-bi nding agents al so

i nclude CD37-bi nding agents that specifically bind to the same CD37 epitope
as an dAt47body Theltwsy e‘d’C‘PF oﬁﬁe't“ﬁea bialﬁcfedﬂgqhstsl bl Epdefivgingcpad -opgonally

CD37- B%an%% M, or GRS dg R (s} 0finfekBtin 2 host TR EHBfebbNAL08 iRIKRL Sut
I n

al so include €D37-bin gents that competitively inhibit an antibody
sel ect &¢F fl?tolﬂﬁnttq#ewgv%pveeteﬁsp%ﬂ AN for £xpreseog 7eqtprs, pipgid 3gosmichgry pisge
CD37- 5ectid3HNAD G RRA &P&Zﬂé?veci&slgs%])dlﬁecﬁm RS GoHiddsing MROE!, MBOA Sor RN1E
bi ndi ng of the CD37-bi ndi ng agents to CD37 does not requiré€ human CD37

ani no F&PEiopogctarsgncamyypied 18 fpgsome TdsicHyn AgergEntdls BRHps e e 8¢ Ppept i de
conpri go{u@) t heTﬁeme CD%Glygep%@ﬂU%ﬁﬁdeO* anok: o{eB"M@ h8PintdrdhaficRQYy neeaddrand s,

t he bi ndi ng of agents o] is disrupted by nutation of
human CRYTCEMR ﬁﬁll@cﬂ% obap. 2@ ThOelymeisia e@ee?r By Pranched dgameanrise medifisd nd

to a pohReRtdsdend RRE bs '1&%%%?&0411@1% thigeTHE ReRs Qfso SFQnlp %s ! ardifdt acid
[0133] I n sone enbodi ments bi ndi ng agents bind to a gpeptl de of

SEQ | D nymen gt day bees Iaod;s%qdyvélﬁﬁli.‘/der 2] lrgﬁvnlﬂsl Nor exgmle, ghifulfils bt% fymaton o a
pol ype cg IEQIfOI’I S}Eﬁgalug?l Dty 1B4; p %ﬂ@éfldtﬂanw SHRASHRMISn ot R dBdi, BidRAE NY

agents epti de of IDNO I n sone enbodi nents, the
0037 bi Cﬁﬂlil&?gﬁl"a@’éthtaéabﬁ H?ﬂcPOP’@Ola‘mb é*llif)ﬁé%‘ﬂqeé évﬂam thspgtippioneses 9o e ieapolypeptides

pol ypeRbh@Ring\Wk d0hdik %ﬁﬁ&%&?g ka8 Qdid (RABAZ for &ample Afnnadba@ dnkn MNedidB8e.), |a§'
sonme enbodi nents, the CD37-binding IN%ents bind to a pol ypeptl de of SE

NO: 190 aSaothp%%Ctaf% lgpwsgn thoamdt 1g8ndepsterdsiatnbesaiie tsrburerdes <of 1 lF’ne
CD37- biipdihfich A860kd BhdRdStibRiR iRRLYReahbAEnGfs, BERoI %pﬁ@sje%z occﬂidﬁs s(illgﬁescHﬁﬁlE
bind to a pol ypeptide of SEQ 1D NO 194. In sone odi nent s,

CD37- bi¥idisAgta@ritshi nds to a pol ypeptide of SEQ ID NO 193, but does not

bi nd t qopyopo! ypePtckAE "iQéntihQof Rorl@t "8ty [ A UROLSHRT oPRRY bidRofer RERRNMcRIs to?

whi ch certain CD37-binding agents bind to include, but are not limted to,
CD37 f rPRYREIdss cefidl §iongy, MeISriequspich T sulsaHences Ithat gfe the same qE jhaye fgpesticd

anm no 3kjcdsag00r dddediflesSEQahAoNRid Josidd8 Rt afel he RRE- 2B @bmpead bty Midnta OF
anmino acids 221-243 of SEQ ID NOI. In some enbodi nents, the CD37-binding

agent |(@epsEergapsif YecpisHYk foF dnaxinKiThERITeEIYRdense Nob pensgiHs 1% GRBSCRIHIHo2MEP ds

202- 243 cQf suS¥ERbR dNPart bf tHeRefRAR 1§’ém%1d|'ﬂ‘ﬁ%@)%1%enttld&%m? A bOGheRhireli ri'l@'lng se uence
CD37- bi ndi ng agent to CD37 requires am no acids 202-243 of SEQ In

sone erfIBAMHEREYWAHTS AZOHIM T BY Visybingseton. pBieReisigcagetand g r? E‘Eﬂx‘fnrlés
am no agd 6% 11Par?BOuLll tSERaiRdeherts of MnHo rﬁ@ldedift}ﬁlahm@ts uch®g b]n@ci’;hélgn&lf-
t he CD37-binding agent to CD37 requires am no acids 221-243 of

SEQ
1. [o1dmitfrecemBie %Wﬁ@%@%@@maﬂ%ﬂhmcq thaerlaeridm gesaidheddn Kgeh & Phé?%

conpri s@ok heuhgamysangy bicahbes aﬁm@d@%@&ﬁu@msmﬁ RIRB TN AIBEeilB0:5873-
CD37-38, CD37-50, CD37-51, CD37- or CD37-57. The heavy and l'%/ht chain

CDRs of S&hand dmorperatsd.-infg thedﬁ@%«A%?i an(téé@#Aé}E paegerepRY sl glole APH- Patleie dgids

sequenges, 25t5moshor e dehan GbRTmdid) dhfl@d BUART Tk BOuRE SOIEQTHRY iSLltPRAYa1and
| i ght chai n CDR sequences t hat cor’g)rl Se a_consensus sequence obtai ned by

the al i gRAeEVEIeess AcBassty 3 BBE 050, Bleky2 6F U-pyi-2 (Alischul et al, 1996, Methods i

Enzymology, 266:460-480), ALIGN, ALIGN-2 (Genentech, South San Francisco, California) or Megalign
(DNASTAR) are additional publicly available software programs that can be used to align sequences. In
certain embodiments, the percent identity between two nucleotide sequences is determined using the GAP
program in GCG software (e.g., using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70, or
90 and a length weight of 1, 2, 3, 4, 5, or 6). In certain alternative embodiments, the GAP program in the
GCG software package, which incorporates the algorithm of Needleman and Wunsch (J. Mol Biol.
(48):444-453 (1970)) can be used to determine the percent identity between two amino acid sequences

(e.g., using either a Blossum 62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4



56 and CD37-57. The CDR sequences of CD37-3, CD37-12, CD37-38, CD37-50,
CD37-51, CD37-56 and CD37-57, as well as the consensus sequence of CD37- 38,
CD37-50, WD20t15(1297€D37- 56 and CD37- 57 are descri bed i npTahisesii2and 2
bel ow. Table 1: Variable heavy chain CBR_am no acid sequences Anti body
VH CDR1 VH CDR2 VH CDR3 CD37-3 TSGVS (SEQ I D NO 4) VIWEDGSTN (SEQ | D NO 5)

GGYSLAH
GTVVAD &

&

SEQ | D NO 6) CD37-12 KYGWN (SEQ I D NO 7) W NTNTGESR (SEQ | D NQ: 8)
Edsngth weighy pt 6037~ 88)- SEtei Ve SED critrinemb@himenty, s@arent (igmeyy) hotvrgen 11)

nucleotide or amino acid sequences is determined using the algorithm of Myers and Miller (CABIOS,
4:11-17 (1989)). For example, the percent identity can be determined using the ALIGN program (version
2.0) and using a PAM120 with residue table, a gap length penalty of 12 and a gap penalty of 4.
Appropriate parameters for maximal alignment by particular alignment software can be determined by
one skilled in the art. In certain embodiments, the default parameters of the alignment software are used.
In certain embodiments, the percentage identity “X” of a first amino acid sequence to a second sequence
amino acid is calculated as 100 x (Y/Z), where Y is the number of amino acid residues scored as identical
matches in the alignment of the first and second sequences (as aligned by visual inspection or a particular
sequence alignment program) and Z is the total number of residues in the second sequence. If the length
of a first sequence is longer than the second sequence, the percent identity of the first sequence to the
second sequence will be longer than the percent identity of the second sequence to the first sequence.
[0110] As a non-limiting example, whether any particular polynucleotide has a certain percentage
sequence identity (e.g., is at least 80% identical, at least 85% identical, at least 90% identical, and in some
embodiments, at least 95%, 96%, 97%, 98%, or 99% identical) to a reference sequence can, in certain
embodiments, be determined using the Bestfit program (Wisconsin Sequence Analysis Package, Version 8
for Unix, Genetics Computer Group, University Research Park, 575 Science Drive, Madison, W1 53711).
Bestfit uses the local homology algorithm of Smith and Waterman, Advances in Applied Mathematics 2:
482 489 (1981), to find the best segment of homology between two sequences. When using Bestfit or any
other sequence alignment program to determine whether a particular sequence is, for instance, 95%
identical to a reference sequence according to the present invention, the parameters are set such that the
percentage of identity is calculated over the full length of the reference nucleotide sequence and that gaps
in homology of up to 5% of the total number of nucleotides in the reference sequence are allowed.

[0111] In some embodiments, two nucleic acids or polypeptides of the invention are substantially
identical, meaning they have at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, and in
some embodiments at least 95%, 96%, 97%, 98%, 99% nucleotide or amino acid residue identity, when
compared and aligned for maximum correspondence, as measured using a sequence comparison algorithm
or by visual inspection. Identity can exist over a region of the sequences that is at least about 10, about
20, about 40-60 residues in length or any integral value therebetween, and can be over a longer region
than 60-80 residues, for example, at least about 90-100 residues, and in some embodiments, the sequences
are substantially identical over the full length of the sequences being compared, such as the coding region
of a nucleotide sequence for example.

[0112] A "conservative amino acid substitution” is one in which one amino acid residue is replaced
with another amino acid residue having a similar side chain. Families of amino acid residues having

similar side chains have been defined in the art, including basic side chains (e.g., lysine, arginine,



GYYGYGAWEVY (SEQ I D NO: 12) CD37-50 SGFAWH (SEQ I D NO 13) YILYSGSTV (SEQ I D
NO 14) GYYGYGAWFAY (SEQ I D NO 15) CD37-51 SGFAWH (SEQ I D NO 16) Yl HYSGSTN
(SEQ | D NOOLTI/EWEFGAWEVY (SEQ | D NO 18) CD37-56 SGFAWRCTSED 11D 19)
YI HYSGGTN (SEQ | D NO 20) GYYGFGAWFAY (SEQ I D NO 21) CD37-57 SGFAWH (SEQ I D
NO 22) YILYSGSTV (SEQ I D NO 23) GYYGYGAWFAY (SEQ | D NO 24) CONSENSUS SGF[ A
or G VH (SEQ | D NO 25)

1S

idine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine,
leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g.,
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan,
histidine). For example, substitution of a phenylalanine for a tyrosine is a conservative substitution. In
some embodiments, conservative substitutions in the sequences of the polypeptides and antibodies of the
invention do not abrogate the binding of the polypeptide or antibody containing the amino acid sequence,
to the antigen(s), i.e., the CD37 to which the polypeptide or antibody binds. Methods of identifying
nucleotide and amino acid conservative substitutions which do not eliminate antigen binding are well-
known in the art (see, e.g., Brummell et al., Biochem. 32: 1180-1 187 (1993); Kobayashi et al. Protein
Eng. 12(10):879-884 (1999); and Burks et al. Proc. Natl. Acad. Sci. USA 94:.412-417 (1997)).
[0113] As used in the present disclosure and claims, the singular forms "a," "an,” and "the" include
plural forms unless the context clearly dictates otherwise.
[0114] It is understood that wherever embodiments are described herein with the language
“comprising,” otherwise analogous embodiments described in terms of “consisting of” and/or “consisting
essentially of” are also provided.
[0115] The term "and/or" as used in a phrase such as "A and/or B" herein is intended to include both
"Aand B," "A or B," "A," and "B." Likewise, the term "and/or" as used in a phrase such as "A, B, and/or
C" is intended to encompass each of the following embodiments: A, B, and C; A, B, or C; A or C; A or
B; BorC; A and C; A and B; B and C; A (alone); B (alone); and C (alone).

IL CD37 binding agents

[0116] The present invention provides agents that specifically bind CD37. These agents are referred
to herein as "CD37 binding agents." The full-length amino acid sequences for human, macaca, and
murine CD37 are known in the art and also provided herein as represented by SEQ ID NOs:1-3,
respectively.

[0117] Human CD37:

[0118] MSAQESCLSLIKYFLFVFNLFFFVLGSLIFCFGIWILIDKTSFVSFVGLAFVPLQIWSKVL
AISGIFTMGIALLGCVGALKELRCLLGLYFGMLLLLFATQITLGILISTQRAQLERSLRDVVEKTIQ
KYGTNPEETAAEESWDYVQFQLRCCGWHYPQDWFQVLILRGNGSEAHRVPCSCYNLSATNDSTI
LDKVILPQLSRLGHLARSRHSADICAVPAESHIYREGCAQGLQKWLHNNLISIVGICLGVGLLELG
FMTLSIFLCRNLDHVYNRLAYR (SEQ ID NO:1)

[0119] Macaca CD37:

[0120] MSAQESCLSLIKYFLFVFNLFFFVILGSLIFCFGIWILIDKTSFVSFVGLAFVPLQIWSKYV
LAISGVFTMGLALLGCVGALKELRCLLGLYFGMLLLLFATQITLGILISTQRAQLERSLQDIVEKTI
QRYHTNPEETAAEESWDYVQFQLRCCGWHSPQDWFQVLTLRGNGSEAHRVPCSCYNLSATNDS



YI[L or HYSGG or SJT[D, V,or N] (SEQID GYYJ@Y or FJGAW [V or AlY (SEQ ID
NO 27) WD 2011/112978PCT/ US2011/ 028172 - 26 - NO 26) Table 2: Variable

i ght chawo 2€DR12978n0 aci d sequences Anti body VL- CDR1l VIPCTDR201Vi028TDR3
CD37- 3 RASENI RSNLA (SEQ I D NG 28) VATNRAD (SEQ I D NO 29) QHYWGTTWI (SEQ ID
NO 30) CD37-12 RASQSVSTSSYSYLY (SEQ I D NO 31) YASNLAS (SEQ | D NG 32)

QHSWEI PYT (SEQ | D NO 33
TILDKVILPQLSRLGQLARSRHSTDICAVPANSHIYREGCARSLQKWLHNNLISIVGICLGVGLLEL

GFMTLSIFLCRNLDHVYNRLRYR (SEQ ID NO:2)

[0121] Murine CD37 (NP_031671):

[0122] MSAQESCLSLIKYFLFVFNLFFFVLGGLIFCFGTWILIDKTSFVSFVGLSFVPLQTWSKV
LAVSGVLTMALALLGCVGALKELRCLLGLYFGMLLLLFATQITLGILISTQRVRLERRVQELVLR
TIQSYRTNPDETAAEESWDYAQFQLRCCGWQSPRDWNKAQMLKANESEEPFVPCSCYNSTATN
DSTVFDKLFFSQLSRLGPRAKLRQTADICALPAKAHIYREGCAQSLQKWLHNNIISIVGICLGVGL
LELGFMTLSIFLCRNLDHVYDRLARYR (SEQ ID NO:3)

[0123] In certain embodiments, the CD37 binding agents are antibodies, immunoconjugates or
polypeptides. In some embodiments, the CD37 binding agents are humanized antibodies.

[0124] In certain embodiments, the CD37-binding agents have one or more of the following effects:
inhibit proliferation of tumor cells, reduce the tumorigenicity of a tumor by reducing the frequency of
cancer stem cells in the tumor, inhibit tumor growth, increase survival, trigger cell death of tumor cells,
differentiate tumorigenic cells to a non-tumorigenic state, or prevent metastasis of tumor cells.

[0125] In certain embodiments, the CD37-binding agents are capable of inducing complement
dependent cytotoxicity. For example, treatment of cells with the CD37-binding agents can result in CDC
activity that reduces cell viability to less than about 80%, less than about 70%, less than about 60%, less
than about 50%, less than about 40% or less than about 35% of the cell viability of untreated cells.
Treatment of cells with the CD37-binding agents can also result in CDC activity that reduces cell viability
to about 70-80%, about 60-70%, about 50-60%, about 40-50%, or about 30-40% of the cell viability of
untreated cells. In some particular embodiments, the CD37-binding agents are capable of inducing
complement dependent cytotoxicity in Ramos cells.

[0126] In certain embodiments, the CD37-binding agents are capable of inducing antibody dependent
cell mediated cytotoxicity (ADCC). For example, treatment of cells with the CD37-binding agents can
result in ADCC activity that produces at least about 15%, at least about 20%, at least about 25%, at least
about 30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%, or at least about
60% cell lysis. Treatment of cells with the CD37-binding agents can result in ADCC activity that
produces about 10-20%, about 20-30%, about 30-40%, or about 40-50% cell lysis. Treatment of cells
with the CD37-binding agents can also result in ADCC activity that produces about 10-50%, about 20-
50%, about 30-50%, or about 40-50% cell lysis. In some particular embodiments, the CD37-binding
agents are capable of inducing ADCC in Daudi, Ramos, and/or Granata-519 cells.

[0127] In some embodiments, the CD37-binding agents are capable of inducing apoptosis. For
example, treatment of cells with the CD37-binding agents can induce apoptosis in at least about 15%, at

least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least



CD37- 38 SASSSVTYMH (SEQ | D NO 34) DTSKLAS (SEQ | D NO 35) QQW SNPPT (SEQ I D
NO 36) CD37-50 SATSSVTYMH (SEQ | D NO: 37) DTSKLPY (SEQ | D NO 38) QQWSDNPPT
(SEQ | D N@02B) /112498 mani zed DTSNLPY (SEQ | D NO 40) CD37PEI/USANSSWIYVH ( SEQ
| D NO 41) DTSKLAS (SEQ I D NO 42) QUWSSNRPT (SEQ | D NO 43) CD37- 56
SASSSVTYMH (SEQ | D NO. 44)

about 45%, at least about 50%, or at least about 55% of cells. In some particular embodiments, the CD37-
binding agents are capable of inducing apoptosis in Ramos cells and/or Raji cells.

[0128] In some embodiments, the CD37-binding agents are capable of reducing tumor volume. The
ability of a CD37-binding agent to reduce tumor volume can be assessed, for example, by measuring a
%T/C value, which is the median tumor volume of treated subjects divided by the median tumor volume
of the control subjects. In some embodiments, treatment with a CD37-binding agent results in a %T/C
value that is less than about 55%, less than about 50%, less than about 45%, less than about 40%, less than
about 35%, less than about 30%, less than about 25%, less than about 20%, less than about 15%, less than
about 10%, or less than about 5%. In some particular embodiments, the CD37-binding agents can reduce
tumor size in a BJAB xenograft model and/or a SU-DHL-4 xenograft model.

[0129] In certain embodiments, immunoconjugates or other agents that specifically bind human
CD37 trigger cell death via a cytotoxic agent. For example, in certain embodiments, an antibody to a
human CD37 antibody is conjugated to a maytansinoid that is activated in tumor cells expressing the
CD37 by protein internalization. In certain alternative embodiments, the agent or antibody is not
conjugated.

[0130] In certain embodiments, the CD37-binding agents are capable of inhibiting tumor growth. In
certain embodiments, the CD37-binding agents are capable of inhibiting tumor growth in vivo (e.g., in a
xenograft mouse model and/or in a human having cancer).

[0131] The CD37-binding agents include CD37 antibodies CD37-3, CD37-12, CD37-38, CD37-50,
CD37-51, CD37-56 and CD37-57 and fragments, variants and derivatives thercof. The CD37-binding
agents also include CD37-binding agents that specifically bind to the same CD37 epitope as an antibody
selected from the group consisting of CD37-3, CD37-12, CD37-38, CD37-50, CD37-51, CD37-56 and
CD37-57. The CD37-binding agents also include CD37-binding agents that competitively inhibit an
antibody selected from the group consisting of CD37-3, CD37-12, CD37-38, CD37-50, CD37-51, CD37-
56 and CD37-57.

[0132] In some particular embodiments, the binding of the CD37-binding agents to CD37 does not
require human CD37 amino acids 109-138. Thus, some CD37-binding agents bind to a polypeptide
comprising the amino acid sequence of SEQ ID NO:180. In other embodiments, the binding of the CD37-
binding agents to CD37 is disrupted by mutation of human CD37 amino acids 202-243. Thus, some
CD37-binding agents do not bind to a polypeptide comprising the amino acid sequence of SEQ ID
NO:184.

[0133] In some embodiments, the CD37-binding agents bind to a polypeptide of SEQ ID NO:180
and to a polypeptide of SEQ ID NO:183, but do not bind to a polypeptide of SEQ ID NO:184.

[0134] In some embodiments, the CD37-binding agents bind to a polypeptide of SEQ ID NO:190. In
some embodiments, the CD37-binding agents bind to a polypeptide of SEQ ID NO:190 and a polypeptide



DTSKLAS (SEQ | D NO: 45) QQW SDPPT (SEQ | D NO 46)
CD37-57 SATSSVTYMH (SEQ | D NO 48) DTSKLAS (SEQ | D NO 49) QQWSDNPPT

NO. 47)

(SEQ | D N@o20j1/112496mani zed DTSNLAS ( SEQ | D NO 51)
S] SSVTYMH (SEQ I D N0 52) DTS[K or N LLAsar P][S or VY]

CONSERSUS28A075102
(SEQ I D NO. 53)

of SEQ ID NO:189. In some embodiments, the CD37-binding agents bind to a polypeptide of SEQ ID
NO:190 and a polypeptide of SEQ 1D NO:188.

[0135]
but does not bind to a polypeptide of SEQ ID NO:194. In some embodiments, the CD37-binding agent
binds to a polypeptide of SEQ ID NO:193, but does not bind to a polypeptide of SEQ ID NO:194.

[0136]
limited to, CD37 fragments comprising, consisting essentially of, or consisting of amino acids 200-243 of

SEQ ID NO: 1, amino acids 202-220 or SEQ ID NO:1, or amino acids 221-243 of SEQ ID NO:1. In

In some embodiments, the CD37-binding agent binds to a polypeptide of SEQ ID NO:192,

CD37 peptide fragments to which certain CD37-binding agents bind to include, but are not

some embodiments, the CD37-binding agent is specifically binds to a human CD37 epitope comprising
amino acids 202-243 of SEQ ID NO:1. In some embodiments, the binding of the CD37-binding agent to
CD37 requires amino acids 202-243 of SEQ ID NO:1. In some embodiments, the binding of the CD37-
binding agent to CD37 requires amino acids 200-220 of SEQ ID NO:1.
binding of the CD37-binding agent to CD37 requires amino acids 221-243 of SEQ ID NO:1.
[0137]
light chain CDR sequences of CD37-3, CD37-12, CD37-38, CD37-50, CD37-51, CD37-56 or CD37-57.
The heavy and light chain CDRs of CD37-38, CD37-50, CD37-51, CD37-56 and CD37-57 contain related

In some embodiments, the

The CD37-binding agents also include CD37-binding agents that comprise the heavy and

sequences. Therefore, the CD-37 binding agents can also comprise heavy and light chain CDR sequences
that comprise a consensus sequence obtained by the alignment of CD37-38, CD37-50, CD37-51, CD37-
56 and CD37-57. The CDR sequences of CD37-3, CD37-12, CD37-38, CD37-50, CD37-51, CD37-56
and CD37-57, as well as the consensus sequence of CD37-38, CD37-50, CD37-51, CD37-56 and CD37-
57 are described in Tables 1 and 2 below.

Humani zed DTSNLAS (SEQ I D

Table 1: Variable heavy chain CDR amino acid sequences

Antibody VH-CDRI1 VH-CDR2 VH-CDR3

CD37-3 TSGVS (SEQ ID VIWGDGSTN (SEQ ID GGYSLAH (SEQ ID NO:6)
NO:4) NO:5)

CD37-12 KYGMN (SEQ ID WINTNTGESR (SEQ ID GTVVAD (SEQ ID NO:9)
NO:7) NO:8)

CD37-38 SGFGWH (SEQ ID YILYSGGTD (SEQ ID GYYGYGAWEFVY (SEQ ID
NO:10) NO:11) NO:12)

CD37-50 SGFAWH (SEQ ID YILYSGSTV (SEQ ID GYYGYGAWFAY (SEQ ID
NO:13) NO:14) NO:15)

CD37-51 SGFAWH (SEQ ID YIHYSGSTN (SEQ ID GYYGFGAWFVY (SEQID
NO:16) NO:17) NO:18)

CD37-56 SGFAWH (SEQ ID YIHYSGGTN (SEQ ID GYYGFGAWFAY (SEQ ID
NO:19) NO:20) NO:21)

CD37-57 SGFAWH (SEQ ID YILYSGSTV (SEQ ID GYYGYGAWFAY (SEQ ID
NO:22) NO:23) NO:24)

CONSENSUS | SGF[A or G]WH YI[L or HIYSGI[G or GYYGI[Y or FJGAWF[V or
(SEQ ID NO:25) SIT[D,V,or N](SEQID | A]Y (SEQ ID NO:27)




QM!I or SJ[S or DI[Nor D PPT (SEQ ID NO 54) [0138] The CD37 bi ndi ng

nol ecul es can be anti bodies or antigen binding fragnents that specifically
bind to GBB20timar978onpri se the CDRs of CD37-3, CD37-12, PCDA/R2&0/028GM87- 51
CD37-56, or CD37-57 with up to four (i.pg.. O, 1, 2, 3, or 4) conservative
am no acid substitutions per CDR [0139] Pol ypeptides an conprise one of the
I ndi vi | | | ariabl e hea hai de | bed herein.
Anti b h a variable light chail
and a variable heavy chain. The variable |ight chain and variabl e heavy
chai n sequences of nmurine, chineric, and humani zed CD37-3, CD37-12,

CDB7- 505D Varfibic 12RBHn G DIERHinORAT &l | bodi es are provi ded in Tables 3

and 4 below. Table 3: Variable heavy chain am no acid sequences Antibody VH

Am no Acid-Seguence (SEQ 1D NO—nuCD37-3
QVQVKESGREtibads OS] S| TR TTsalSWROPBCKBREW Qv W VL-CDR3
GDGSTNVIEA KSRL S| KROSERBMVEA(TEE. QrPS AT CRRABY SL A @Mﬁ@oié‘ﬁEWs@E@EQ | D
NO 55)__ W0 2011/ 11 38T/ US2011/ QDA - 27 - chcpr7M:30)
QVQVKESEEG MAPSQS| BRPRTPVSERS! STLSG) SWERGPSEREREN. GvI WSS VB YTNYERSRAL KSRL$
| KKD H_SKS_QVEL KI NSEQ BriSGBArYYCAKNO3Z | A HWEQGTIL VIVEA3PSEQ | D NQ 56)
huCD37-GRA7-B QUQVOBABHRY AMEFERI TOTYSEASISTSEY SWROEHEEKIENART GVEWVBDGSTNYHP
SLKS RL_S | KKDH S| K&ENOAH) KI N SI TAANOAISYYCAKGGY SI A HWNE®BHI VTVSS (SEQ | D
NO 57)| GRAGE®7- 3v1] BATSSVTYMH (SEQ | DTSKLPY (SEQ ID QQWSDNPPT (SEQ ID
ID NO:37) NO:38) NO:39)
Humanized
DTSNLPY (SEQ ID
NO:40)
CD37-51 SATSSVTYMH (SEQ | DTSKLAS (SEQ ID QQWSSNPPT (SEQ ID
ID NO:41) NO:42) NO:43)
CD37-56 SASSSVTYMH (SEQ | DTSKLAS (SEQ ID QQWISDPPT (SEQ ID
ID NO:44) NO:45) NO:46)
Humanized
DTSNLAS (SEQ ID
NO:47)
CD37-57 SATSSVTYMH (SEQ | DTSKLAS (SEQ ID QQWSDNPPT (SEQ ID
ID NO:48) NO:49) NO:50)
Humanized
DTSNLAS (SEQ ID
NO:51)
CONSENSUS SA[T or SISSVTYMH | DTS[K or N]L[A or P][S QQWTII or S][S or D][N or
(SEQ ID NO:52) or Y] (SEQ ID NO:53) DIPPT (SEQ ID NO:54)

[0138] The CD37 binding molecules can be antibodies or antigen binding fragments that specifically
bind to CD37 that comprise the CDRs of CD37-3, CD37-12, CD37-50, CD37-51, CD37-56, or CD37-57
with up to four (i.e. 0, 1, 2, 3, or 4) conservative amino acid substitutions per CDR.

[0139] Polypeptides an comprise one of the individual variable light chains or variable heavy chains
described herein. Antibodies and polypeptides can also comprise both a variable light chain and a
variable heavy chain. The variable light chain and variable heavy chain sequences of murine, chimeric,
and humanized CD37-3, CD37-12, CD37-50, CD37-51, CD37-56, and CD37-57 antibodies are provided
in Tables 3 and 4 below.

Table 3: Variable heavy chain amino acid sequences

Antibody VH Amino Acid Sequence (SEQ ID NO)
muCD37-3 QVQVKESGPGLVAPSQSLSITCTVSGFSLTTSGVSWVRQPPGKGLEWLGVIW
GDGSTNYHSALKSRLSIKKDHSKSQVFLKLNSLQTDDTATYYCAKGGYSLA
HWGQGTLVTVSA (SEQ ID NO:55)




QVQVQESGPALVAPSQTLSI TCTVSGFSLTTSGVSWRQPPCKGLEW.GVI W GDGSTNYHS SLKS RL S
| KKDH S KS QVFLKLN SLTAADTATYYCAKGGY SLA HWEQGTLVTVSS (SEQ I D NO: 58)
muCD37- 12WQI2CQUIMPBGPEL KKPGETVKI SCKASGYTFTKYGWWWKQAQGKGL ROME S2011/028172
W NTNTGESRNAEEFKGRFAFSLETSASTAYLQ NNLK¥EDTATYFCGRGTV VADWGQGTTLTVSS (SEQ I D

NO 59) chCD37-12 Q QLVQSGPELKKPGETVKI SCKASGYTFTKYGVNWKQAQGKGLKWG
W NTNTGESRNAEEEKGRFAESL ETSASTAYI ('1 NNLKYEDTATYECARGT \/ \/AD\M?(T"T TLTVSS ( QF(’)

I D

NO. 60)

| LYSE
AWFVYWEQGTL VTVSA (€
SLTCTVGYBR T-3aFOWHVY RERPARRCEARKA PPOYEEIECBYING FSL KES G S WV RRBPGEKNY

SVTTEL
QVQAL (K

hGBPB7- 38 DV
STDYNP SLKS R

BQBIFTUTEISFS
LRIk KeD HERRTSEY PR YCAKGGYSLA

ERIPD 18Q:560/Q)1 (EQGPDLVPQ Q SL

RYREEBEEOVRPES
CPPROTY SRNL
EHMGREED GRYS

ITATYYCARGYYGY
SGPAE VKPS(SI

ERHEERW
S RUP TN WEDSTE SAVE K KOSES SQY R LODL TRMEIRY Y- AKGGYSLA
| ROV MSSERRWPREPOKE FWVAYI

U

LYSGGIT

I D NO

LYSGST|
huCD37
SP SLK
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67)CD37-38

DVQLQESGPDLVKPSQSLSLTCTVTGYSITSGFGWHWIRQFPGNKLEWMAY
ILYSGGTDYNPSLKSRISITRDTSKNQFFLRLSSVITEDTATYYCARGYYGYG
AWFVYWGQGTLVTVSA (SEQ ID NO:61)

chCD37-38

QVQLQESGPDLVKPSQSLSLTCTVTGYSITSGFGWHWIRQFPGNKLEWMAY
ILYSGGTDYNPSLKSRISITRDTSKNQFFLRLSSVTTEDTATYYCARGYYGYG
AWFVYWGQGTLVTVSA (SEQ ID NO:62)

huCD37-38

QVQLQESGPGLVKPSQSLSLTCTVSGYSITSGFGWHWIRQFPGKGLEWMAYT
LYSGGTDYNPSLKSRISITRDTSKNQFFLRLSSVTAADTATYYCARGYYGYG
AWFVYWGQGTLVTVSS (SEQ ID NO:63)

muCD37-50

DVQLQESGPDLLKPSQSLSLTCTVTGYSITSGFAWHWIRQFPGNKLEWMGYI
LYSGSTVYSPSLKSRISITRDTSKNHFFLQLNSVTTEDTATYYCARGYYGYG
AWFAY (SEQ ID NO:64)

huCD37-50

QVQLQESGPGLLKPSQSLSLTCTVSGYSITSGFAWHWIRQHPGNKLEWMGY
ILYSGSTVYSPSLKSRISITRDTSKNHFFLQLNSVTAADTATYYCARGYYGYG
AWFAYWGQGTLVTVSA (SEQ ID NO:65)

muCD37-51

DVQLQESGPDLLKPSQSLSLTCTVTGYSISSGFAWHWIRQFPGNKLEWMGY1
HYSGSTNYSPSLKSRISITRDSSKNQFFLQLNSVTTEDTATYYCARGYYGFGA
WEVYWGQGTLVTVSA (SEQ ID NO:66)

huCD37-51

EVQLVESGPEVLKPGESLSLTCTVSGYSISSGFAWHWIRQFPGKGLEWMGQGY]
HYSGSTNYSPSLQGRISITRDSSINQFFLQLNSVTASDTATYYCARGYYGFGA
WEVYWGQGTLVTVSA (SEQ ID NO:67)

muCD37-56

DVQLQESGPDLVKPSQSLSLTCTVTGYSITSGFAWHWIRQFPGNKLEWMGY
THYSGGTNYNPSLKSRVSITRDTSKNQFFLQLNSVTTEDTATYYCARGYYGF
GAWFAYWGQGTLVPVSA (SEQ ID NO:68)

huCD37-56

QVQLQESGPGLVKPSQSLSLTCTVSGYSITSGFAWHWIRQFPGKGLEWMGY]
HYSGGTNYNPSLKSRVSITRDTSKNQFFLQLNSVTAADTATYYCARGYYGF
GAWFAYWGQGTLVPVSA (SEQ ID NO:69)

muCD37-57

DVQLQESGPDLLKPSQSLSLTCTVTGYSITSGFAWHWIRQFPGNKLEWMGY]
LYSGSTVYSPSLKSRISITRDTSKNQFFLQLNSVTTEDTATYYCARGYYGYG
AWFAYWGQGTLVTVSA (SEQ ID NO:70)

huCD37-57

QVQLQESGPGLLKPSQSLSLTCTVSGYSITSGFAWHWIRQFPGKGLEWMGYI
LYSGSTVYSPSLKSRISITRDTSKNQFFLQLNSVTAADTATYYCARGYYGYG

AWFAYWGQGTLVTVSA (SEQ ID NO:71)




NuUCD37- 56 DVQLQESGPDLVKPSQSLSLTCTVTGYSI TSGFAWHW RQFPGNKLEWVGY | HYSGGTNYNP
SLKS RV S | TRDT SKN QFFLQ LN SVTTEDTATYYCARGYYGF GAWFAYWGQGTLVPVSA (SEQ I D
NO 68) hw@D2FH5029W QL QESGPGL VKPSQSL SLTCTVSGYS| TSGFAVWHW ROFRGEGLEWEY| HY S
GGTNYNP SLKS RV S | TRDT SKNQFFLQLN SVIAADTATYYCARGYYGF GAWFAYWGQGTLVPVSA
(SEQ | D NO 69) nuCD37-57

DVQLQESGPDLL KPSOBLSL TCTVTGYS! TSGEAVWHW ROFPGNKL EWVGYI

L YSGSTVrblegt Keibs) lightyhaimm aldNSWFTEDT ATYYCARGYYGYG AWFAYWBQGTLVTVSA ( SEQ

| D NO. 70) huCD37-57 QVQLQESGPGLLKPSQSLSLTCTVSGYSI TSGFAWHW RQFPGKGLEWVGYI
LYSGSTVYSRRLESK! Sl IRDI SKNQFFL QLNSVTANRES ROCRREAIGEBQAVRWEGTLVTVSA (SEQ
I D NG[4HcpM3 Z0T17T %’SPIA%WHETA&H@RASENIRSNLAWYQQKQGKSPQLLVNVAT

- 28 -| Table 4: Varlxab @ngﬁps@i“@s@r%mmg E@@GW YARGIrPRdy G no
Aci d Jequence (SEQ | DxiN® spBGB3NG:32)Dl QS PAS L SV SVGETVTI TCRAS

ENI RS TRKQ TKS
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"bﬁﬂﬂ"@%SLSVSVGETVTITCRASENIRSNLAWY
DS RERBEET G YR

LLVNVAT
T BOEOTH T RN B B
LEIKR (SEQ ID NO:73)

huCD37-3
(1.0 and 1.1)

QVQVKESGPGLVAPSQSLSITCTVSGFSLTTSGVSWVRQPPGKGLEWLGVIW
GDGSTNYHSALKSRLSIKKDHSKSQVFLKLNSLQTDDTATYYCAKGGYSLA
HWGQGTLVTVSA (SEQ ID NO:74)

muCD37-12

DIVLTQSPASLAVSLGQRATISCRASQSVSTSSYSYLY WFQQKPGQPPKLLIK
YASNLASGVPARFSGSGSGTDFTLNIHPVEEEDTATYYCQHSWEIPYTFGGG
TKLEIKR (SEQ ID NO:75)

chCD37-12

DIVLTQSPASLAVSLGQRATISCRASQSVSTSSYSYLY WFQQKPGQPPKLLIK
YASNLASGVPARFSGSGSGTDFTLNIHPVEEEDTATYYCQHSWEIPYTFGGG
TKLEIKR (SEQ ID NO:76)

muCD37-38

QIVLTQSPAIMSASPGEKVTMTCSASSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGGGSGTSYSLTISSMEAEDAATYYCQQWISNPPTFGGGTKL
EIKR (SEQ ID NO:77)

chCD37-38

QIVLTQSPAIMSASPGEKVTMTCSASSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGGGSGTSYSLTISSMEAEDAATYYCQQWISNPPTFGGGTKL
EIKR (SEQ ID NO:78)

huCD37-38

DIVLTQSPASMSASPGERVTMTCSASSSVTYMHWY QQKPGTSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWISNPPTFGGGTKL
EIKR (SEQ ID NO:79)

muCD37-50

QIVLTQSPAIMSASPGEKVTMTCSATSSVTYMHWYQQKSGTSPKRWIYDTS
KLPYGVPGRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGSGTKL
EIKR (SEQ ID NO:80)

huCD37-50

EIVLTQSPATMSASPGERVTMTCSATSSVTYMHWYQQKPGQSPKRWIYDTS
NLPYGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGQGTKL
EIKR (SEQ ID NO:81)

muCD37-51

QIVLTQSPAIMSASPGEKVTMTCSATSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISNMEAEDAATYYCQQWSSNPPTFGSGTKL
EIKR (SEQ ID NO:82)

huCD37-51

EIVLTQSPATMSASPGERVTMTCSATSSVTYMHWYQQKPGQSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPPTFGQGTKL
EIKR (SEQ ID NO:83)

muCD37-56

QIVLTQSPAFMSASPGDKVTMTCSASSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGGGSGTSYSLTISTMEAEDAATYYCQQWISDPPTFGGGTKL
EIKR (SEQ ID NO:84)

huCD37-56

DIVLTQSPAFMSASPGEKVTMTCSASSSVTYMHWYQQKPDQSPKRWIYDTS
NLASGVPSRFSGGGSGTDYSLTISSMEAEDAATYYCQQWISDPPTFGQGTKL
EIKR (SEQ ID NO:85)

muCD37-57

QIVLTQSPAIMSASPGEKVTMTCSATSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGSGTKL
EIKR (SEQ ID NO:86)

huCD37-57

EIVLTQSPATMSASPGERVTMTCSATSSVTYMHWYQQKPGQSPRRWIYDTS
NLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGQGTKL
EIKR (SEQ ID NO:87)




chCD37-3 DIQWIQ S PAS L SV SVGETVTI TCRAS ENI RSNLAWQ QKQ GKSP QLLVNVAT
NLADGVPSRFSGSGSGTQYSLKI NSLQSEDFGTYYCQHYWGT TWIFGGGTK LEI KR (SEQ | D NO 73)
huCD37- 3 Wo.2011zmeb78. 1) QVQVKESGPGLVAPSQSLSI TCTVSGFSL TTSEUSISRAPRGH@E. EW.GVI W
GD G S TNYH SALKSRLSI KKD H SKS QVFLKLNS9L.QTDDTATYYCAKGGY S LA HWBQGTLVTVSA
(SEQ | D NO 74) nuCD37- 12

DI VL TQSPASLAVSL GORATI SCRASQSVSTSSYSYL YWFQOKPGQPPKLLI K .

YASNLASEABARF SEEGHOT It 1260 PEXIERESY Ay vesgpSoER Py PREmstitk hEinget (lastrbop }ide 75)
Chm?'se%%n@' HbnH ﬁb@é‘%ﬁls@%&@ S %Mhe% Pl 49% sequence
YASNLASGVPARFSGSGSGTDFTLNI HPVEEEDTAT C)Q-ig YTFGGG TKLEI KR (SEQ I D NO 76)
nu CD37-id@tity t1SFQ IBPAPNEASP Ares 1T emEyignentsy the etk SergmiRRARY tideAgving
GVPARF 5 1 absut@F%0 %t Radt bsut IERARDRNT YN SINPRIF &6t Kboo ELKR 1629E580LE%9%

NO 77) chCD37-38 Q' VLTQ SPAI MSASPGEKVTMIC SAS SSVTYMHWQOKSGTSPKRW YDTS

KLAS GyrrRcesdentity ' SER BYNSs P T8% HyeArepusimy sndi SRpte ¢ EPIRIRISESSELR | D
NO 78) ide B8vikd MUhQ aBoitASoMe c?ﬁgﬁg‘_ M@%ﬁﬁN@s:SS—ﬂ, and/or (b) a polypeptide
SVTY PGTSPKI YDTS KLAS GVPARFS GSG SGIT SY SLTI' S

SVEAEDARTYY ctASAFSNPPT REGGPRICNE KRNESE) SHS 110 Y9y 73mieDdy -cstrinyepbydimgnts, the

PAI MSAS . J a ediehc DS
S ST N DA OO AN T LSBT £ R SEO | BIRG) 80). MuCDa? 96 EIA T

S PATM (Bagmolspriif/ieyimgathe amayryHeREmPEOSK AN TS SR by espmRimbadmeasghe Sy

SLTI'S JVENEIATYY CREMRINRE T e KbepBli&kE of iHERY I FARN@D38 1 )in BaHatBefnbdiments, the
polypeptide is a murine, chimeric, or humanized antibody that specifically binds CD37. In certain
embodiments, the polypeptide having a certain percentage of sequence identity to SEQ ID NOs:55-87
differs from SEQ ID NOs:55-87 by conservative amino acid substitutions only.
[0141] Polypeptides can comprise one of the individual light chains or heavy chains described herein.
Antibodies and polypeptides can also comprise both a light chain and a heavy chain. The light chain and
variable chain sequences of murine, chimeric, and humanized CD37-3, CD37-12, CD37-50, CD37-51,
CD37-56, and CD37-57 antibodies are provided in Tables 5 and 6 below.

Table 5: Full-length heavy chain amino acid sequences

Antibody Full-Length Heavy Chain Amino Acid Sequence (SEQ ID NO)
muCD37-3 QVQVKESGPGLVAPSQSLSITCTVSGFSLTTSGVSWVRQPPGKGLEWLGVIW
GDGSTNYHSALKSRLSIKKDHSKSQVFLKLNSLQTDDTATYYCAKGGYSLA
HWGQGTLVTVSAAKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTL
TWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVTSSTWPSQSITCNVAHPASSTK
VDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVV
DVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWM
SGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVY VLPPPEEEMTKKQVTLT
CMVTDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKN
WVERNSYSCSVVHEGLHNHHTTKSFSRTPGK (SEQ ID NO:88)
chCD37-3 QVQVKESGPGLVAPSQSLSITCTVSGFSLTTSGVSWVRQPPGKGLEWLGVIW
GDGSTNYHSALKSRLSIKKDHSKSQVFLKLNSLQTDDTATYYCAKGGYSLA
HWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:89)
huCD37-3v1.0 QVQVQESGPGLVAPSQTLSITCTVSGFSLTTSGVSWVRQPPGKGLEWLGVIW
GDGSTNYHPSLKSRLSIKKDHSKSQVFLKLNSLTAADTATYYCAKGGYSLA
HWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT




Q VLTQ S PAI MSASP GEKVTMIC SAT S SVTYMHWQ KS GI' S PKRW YDT S KLAS GVPARF
SGS GSGI SY SLTI SNMEAEDAATYYCQWS SNPPTFGSGTKL ElI KR (SEQ | D NO: 82)

huCD37- 5IWBRVLUTIQRB8 PATM SASP GERVTMIC SAT S SVTYMAWQOKPGDERERWXDTS KLAS
GVPARF SGS GSGT SY SLTI'S SMEAEDAATYYCQRWESNPPTFGQGTKL ElI KR (SEQ I D NO 83)

muCD37-56 Q VLTQ SPAFMSASPGDKVTMIC SAS SSVTYMHWYQOKSGISPKRW YDTS KLAS
GVPARF_S_ &G S GT Y Q LTLS TNWEAEDAATYYC (') QA _SDPPTE GGGTKL EILKR (SEQ I D

NO: 84)| huCD37-56 DI MEYBKE VERENCEKS HIGERUTMIEL ISP SEAFPRIII
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muCD37-38 DVQLQESGPDLVKPSQSLSLTCTVTGYSITSGFGWHWIRQFPGNKLEWMAY
ILYSGGTDYNPSLKSRISITRDTSKNQFFLRLSSVITEDTATYYCARGYYGYG
AWFVYWGQGTLVTVSAAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFP
EPVTVTWNSGSLSSGVHTFPAVLESDLYTLSSSVTVPSSMRPSETVTCNVAH
PASSTKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVV
VDISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWL
NGKEFKCRVNSAAFPAPIEKTISKTKGRPKAPQVYTIPPPKEQMAKDKVSLT
CMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTNGSYFVYSKLNVQKSN
WEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK (SEQ ID NO:94)

chCD37-38 QVQLQESGPDLVKPSQSLSLTCTVTGYSITSGFGWHWIRQFPGNKLEWMAY

ILYSGGTDYNPSLKSRISITRDTSKNQFFLRLSSVTTEDTATYYCARGYYGYG
AWFVYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH

KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:95)

huCD37-38 QVQLQESGPGLVKPSQSLSLTCTVSGYSITSGFGWHWIRQFPGKGLEWMAYT
LYSGGTDYNPSLKSRISITRDTSKNQFFLRLSSVTAADTATYYCARGYYGYG

AWEFVYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE




Anti body Full-Length Heavy Chain Am no Acid Sequence (SEQ ID NO nuCD37-3
QVQVKESGPALVAPSQSLSI TCTVSGFSLTTSGVSWRQPPGKGLEW.GVI W G G S TNYH SALKSRLS
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DVQLQESGPDLVKPSQSLSLTCTVTGYSITSGFAWHWIRQFPGNKLEWMGY
IHYSGGTNYNPSLKSRVSITRDTSKNQFFLQLNSVTTEDTATYYCARGYYGF
GAWFAYWGQGTLVPVSAAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYF
PEPVTVTWNSGSLSSGVHTFPAVLESDLYTLSSSVTVPSSMRPSETVTCNVA
HPASSTKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCV
VVDISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDW
LNGKEFKCRVNSAAFPAPIEKTISKTKGRPKAPQVYTIPPPKEQMAKDKVSL
TCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTNGSYFVYSKLNVQKSN
WEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK (SEQ ID NO:101)

huCD37-56

QVQLQESGPGLVKPSQSLSLTCTVSGYSITSGFAWHWIRQFPGKGLEWMGY]

HYSGGTNYNPSLKSRVSITRDTSKNQFFLQLNSVTAADTATYYCARGYYGF




muCD37- 38 DVQLQESGPDLVKPSQSLSLTCTVTGYSI TSGFGMHW ROFPGNKLEWVAY | LY SGGTDYNP
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X APRLEISRERDRDTSKNOVELON YKEERIPTATY YCARGY YGYG
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DVQL QESEPPBT-RPSQSL SLFOMAGYR SSESAWHANMOFEGARKEFERGEHA WY QQKQGKSPQLLVNVAT
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muCD37- 56 DVQLQESGPDLVKPSQSLSLTCTVTGYSI TSGFAVWHW ROFPGNKL EVWMGY
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huCD37-38

DIVLTQSPASMSASPGERVTMTCSASSSVTYMHWY QQKPGTSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWISNPPTFGGGTKL
EIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO:112)

muCD37-50

QIVLTQSPAIMSASPGEKVTMTCSATSSVTYMHWYQQKSGTSPKRWIYDTS
KLPYGVPGRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGSGTKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN
GVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSF
NRNEC (SEQ ID NO:113)

huCD37-50

EIVLTQSPATMSASPGERVTMTCSATSSVTYMHWYQQKPGQSPKRWIYDTS
NLPYGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGQGTKL
EIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO:114)

muCD37-51

QIVLTQSPAIMSASPGEKVTMTCSATSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISNMEAEDAATYYCQQWSSNPPTFGSGTKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN
GVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSF
NRNEC (SEQ ID NO:115)

huCD37-51

EIVLTQSPATMSASPGERVTMTCSATSSVTYMHWYQQKPGQSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPPTFGQGTKL
EIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO:116)

muCD37-56

QIVLTQSPAFMSASPGDKVTMTCSASSSVTYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGGGSGTSYSLTISTMEAEDAATYYCQQWISDPPTFGGGTKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN
GVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSF
NRNEC (SEQ ID NO:117)

huCD37-56

DIVLTQSPAFMSASPGEKVTMTCSASSSVTYMHWY QQKPDQSPKRWIYDTS
NLASGVPSRFSGGGSGTDYSLTISSMEAEDAATYYCQQWISDPPTFGQGTKL
EIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO:118)

muCD37-57

QIVLTQSPAIMSASPGEKVTMTCSATSSVIYMHWYQQKSGTSPKRWIYDTS
KLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSDNPPTFGSGTKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN

GVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSF

| HYSGGTNYNP

KS



EPVTLTWNSGSLSSGVHTFPAVLQ SDLYTLS SSVTVTS STWPSQ SI TCNVAHP  AS
STKVDKKI EPRGPTI KPCPPCKCPAPNLLGGPSVFI FPPKI KDVLM SLSPI V
TCVVWDVSBRORDMQI 3B VNNVEVHT AQTQTHREDYNSTLRWSALPI QH  QDWUIB/US2011/028172
GKEFKCKVNNKDLPAPI ERTI S KPKG SVRAP QVYWY4PPPEEEMIKK

QVTLTCWTDFMPEDI YVEWINNGKTELNYKNTEPVLD S D G SYFMY SKLR
VEKKNVWERNSYSCSWHEG_HNHHTTKSESRTPCGK (SEQ | D NO 103) huCD37- 57

QVQALE
LYSGST

SGPG | KPSQSI S NRIF/SEYED TRNONAAW ROFPGKGE FWMVGYI
\WSPST-KBRI S| TREVSKNOPALTHSNSVEERBT M RAAREY YEVE WY QQKPGQSPRRWIYDTS

AWFAYWGQGT L VTVSAASTIKEPSYEPPARES GK S GT Y SEGTIALIGENADYEFE QQWSDNPPTFGQGTKL

EIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO:120)

[0142] Also provided are polypeptides that comprise: (a) a polypeptide having at least about 90%
sequence identity to SEQ 1D NOs:88-104; and/or (b) a polypeptide having at least about 90% sequence
identity to SEQ ID NOs:105-120. In certain embodiments, the polypeptide comprises a polypeptide
having at least about 95%, at least about 96%, at least about 97%, at least about 98%, or at least about
99% sequence identity to SEQ ID NOs:88-120. Thus, in certain embodiments, the polypeptide comprises
(a) a polypeptide having at least about 95% sequence identity to SEQ ID NOs:88-104, and/or (b) a
polypeptide having at least about 95% sequence identity to SEQ ID NOs:105-120. In certain
embodiments, the polypeptide comprises (a) a polypeptide having the amino acid sequence of SEQ 1D
NOs:88-104; and/or (b) a polypeptide having the amino acid sequence of SEQ ID NOs:105-120. In
certain embodiments, the polypeptide is an antibody and/or the polypeptide specifically binds CD37. In
certain embodiments, the polypeptide is a murine, chimeric, or humanized antibody that specifically binds
CD37. In certain embodiments, the polypeptide having a certain percentage of sequence identity to SEQ
1D NOs:88-120 differs from SEQ ID NOs:88-120 by conservative amino acid substitutions only.

[0143] In certain embodiments, the CD37 antibody can be the antibody produced from a hybridoma
selected from the group consisting of consisting of ATCC Deposit Designation PTA-10664, deposited
with the ATCC on February 18, 2010, ATCC Deposit Designation PTA-10665, deposited with the ATCC
on February 18, 2010, ATCC Deposit Deisgnation PTA-10666, deposited with the ATCC on February 18,
2010, ATCC Deposit Designation PTA-10667 deposited with the ATCC on February 18, 2010, ATCC
Deposit Designation PTA-10668, deposited with the ATCC on February 18, 2010, ATCC Deposit
Designation PTA-10669, deposited with the ATCC on February 18, 2010, and ATCC Deposit
Designation PTA-10670, deposited with the ATCC on February 18, 2010 (ATCC at 10801 University
Boulevard, Manassas, Virginia 20110). In certain embodiments, the antibody comprises the VH-CDRs
and the VL-CDRS of the antibody produced from a hydridoma selected from the group consisting of
PTA-10665, PTA-10666, PTA-10667, PTA-10668, PTA-10669, and PTA-10670.

[0144] In certain embodiments, the CD37 antibody can comprise a light chain encoded by the
recombinant plasmid DNA phuCD37-3LC (ATCC Deposit Designation PTA-10722, deposited with the
ATCC on March 18, 2010). In certain embodiments, the CD37 antibody can comprise a heavy chain
encoded by the recombinant plasmid DNA phuCD37-3HCv.1.0 (ATCC Deposit Designation PTA-10723,
deposited with the ATCC on March 18, 2010). In certain embodiments, the CD37 antibody can comprise
a light chain encoded by the recombinant plasmid DNA phuCD37-3LC (PTA-10722) and a heavy chain
encoded by the recombinant plasmid DNA phuCD37-3HCv.1.0 (PTA-10723). In certain embodiments,
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antibodies that will specifically bind to an immunizing antigen. Lymphocytes can also be immunized in
vitro. Following immunization, the lymphocytes are isolated and fused with a suitable myeloma cell line
using, for example, polyethylene glycol, to form hybridoma cells that can then be selected away from
unfused lymphocytes and myeloma cells. Hybridomas that produce monoclonal antibodies directed
specifically against a chosen antigen as determined by immunoprecipitation, immunoblotting, or by an in
vitro binding assay (e.g. radioimmunoassay (RIA); enzyme-linked immunosorbent assay (ELISA)) can
then be propagated either in vitro culture using standard methods (Goding, Monoclonal Antibodies:
Principles and Practice, Academic Press, 1986) or in vivo as ascites tumors in an animal. The monoclonal
antibodies can then be purified from the culture medium or ascites fluid as described for polyclonal
antibodies above.

[0146] Alternatively monoclonal antibodies can also be made using recombinant DNA methods as
described in U.S. Patent 4,816,567. The polynucleotides encoding a monoclonal antibody are isolated
from mature B-cells or hybridoma cell, such as by RT-PCR using oligonucleotide primers that specifically
amplify the genes encoding the heavy and light chains of the antibody, and their sequence is determined
using conventional procedures. The isolated polynucleotides encoding the heavy and light chains are then
cloned into suitable expression vectors, which when transfected into host cells such as E. coli cells, simian
COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, monoclonal antibodies are generated by the host cells. Also, recombinant
monoclonal antibodies or fragments thereof of the desired species can be isolated from phage display
libraries expressing CDRs of the desired species as described (McCafferty et al., 1990, Nature, 348:552-
554; Clackson et al., 1991, Nature, 352:624-628; and Marks et al., 1991, J. Mol. Biol., 222:581-597).
[0147] The polynucleotide(s) encoding a monoclonal antibody can further be modified in a number
of different manners using recombinant DNA technology to generate alternative antibodies. In some
embodiments, the constant domains of the light and heavy chains of, for example, a mouse monoclonal
antibody can be substituted 1) for those regions of, for example, a human antibody to generate a chimeric
antibody or 2) for a non-immunoglobulin polypeptide to generate a fusion antibody. In some
embodiments, the constant regions are truncated or removed to generate the desired antibody fragment of
a monoclonal antibody. Site-directed or high-density mutagenesis of the variable region can be used to

optimize specificity, affinity, etc. of a monoclonal antibody.



huCD37-3 (1.0 and 1.1) DI QVIQ SPS

SLSVSVGERVTI TCRASENI RSNLAWQQKPGKSPKLLVNVAT NLADGVP SRF
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NO 109) nuCD37-38 Q VLTQSPAI MSASPGE CSAS SSVTYMHWYOOKSGTSPKRW YDTS KLAS
GVPARF Immertagedshuggn B lymghogyesnmpaysized Ptk pn EpRpArsdApdtyidpgt pipt

SSEQLT VM TYo alS Monoclona
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SLTI'S WTWQ@%§ T&Wﬁmﬁﬂa& can be selected from a phage library, where
SVFI FPPSDECL KSGTASWEL L NNEYPREAKVOAKVDNAL ESVTEQD 'S KD STV &'S'S
ko)

TLTL SKibyErgaibancexpriseysduman apppliss. By qu@Qemlm@l ghpp eid7 1 FH, Nat.

DI VL TQSRASNBARRYRYI Mifeeh SR ﬁW&WM@T SRERVENDTS . ik As1 £V RASERESE@hd SY
SLTI'S SMEAEDAATYYCQOW SNPPTEGGGTKL EI KRTVAAP

SVFI FPPEE IRSGT A0 Biel NRFAERERAN R/ ENAL £33 | ANTobEsF e B T pigue) forghg
TLTL SKARYEROEKMIAGRVIHER G dySpRRY Tl ENREEGIs6 bl NOULY 2Datdd GRZ7 5989, 108,

6,172,197, 5,885,793, 6,521,404; 6,544,731; 6,555,313; 6,582,915; 6,593,081; 6,300,064; 6,653,068;
6,706,484; and 7,264,963; and Rothe et al., 2007, J. Mol. Bio., doi:10.1016/.jmb.2007.12.018 (cach of
which is incorporated by reference in its entirety). Affinity maturation strategies and chain shuffling
strategies (Marks et al., 1992, Bio/Technology 10:779-783, incorporated by reference in its entirety) are
known in the art and can be employed to generate high affinity human antibodies.

[0150] Humanized antibodies can also be made in transgenic mice containing human
immunoglobulin loci that are capable upon immunization of producing the full repertoire of human
antibodies in the absence of endogenous immunoglobulin production. This approach is described in U.S.
Patents 5,545,807; 5,545,806; 5,569,825, 5,625,126, 5,633,425; and 5,661,016.

[0151] This invention also encompasses bispecific antibodies that specifically recognize a CD37.
Bispecific antibodies are antibodies that are capable of specifically recognizing and binding at least two
different epitopes. The different epitopes can either be within the same molecule (e.g. the same CD37) or
on different molecules such that both, for example, the antibodies can specifically recognize and bind a
CD37 as well as, for example, 1) an effector molecule on a leukocyte such as a T-cell receptor (e.g. CD3)
or Fec receptor (e.g. CD64, CD32, or CD16) or 2) a cytotoxic agent as described in detail below.

[0152] Exemplary bispecific antibodies can bind to two different epitopes, at least one of which
originates in a polypeptide of the invention. Alternatively, an anti-antigenic arm of an immunoglobulin
molecule can be combined with an arm which binds to a triggering molecule on a leukocyte such as a T
cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 1gG so as to focus cellular
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also be used

to direct cytotoxic agents to cells which express a particular antigen. These antibodies possess an antigen-



Q VLTQ SPAI MSASP GEKVTMIC SAT S SVTYMAWQQKS GT SPKRW YDT S
KLPYGVPGRFSGSGSGT SY SLTI'S SMEAEDAATYYCQQASDNPPTEGSGTKL El KRADAAPTVSI FPP
SSEQL TSGAE\WEALMNEYPKDI NVKWKI DGSERQN GVLNS WIDQD SKD SPTY/USMB 1828172
TLTLTKDEYERHNSYTCEATHKT S T SPI VKSF NRNEC (SEQ I D NO 113) huCD37-50 El VLTQ
SPATMBASP GERVTMTC SAT S SVTYMHWQQKPGQSPKRW YDTS NLPYGVPARF SGSGSGT SY
SLTI S SI\/EAEDAATYYCQ)/\BDNPPT KL El KRTVAAP

SVFI FPPIRg Racmavazom Ny KYDpRYDNEEST @Nadiorsiideeislagrpsush py EQTUSES
TLTL SKARYERHIMYACFETEQ m%@WﬁkﬁgB%&Iﬁéﬁ%cﬁ%sm dobthlonH Glefr RANGiYLTQ
SPAI MBASP GEKVTMI'C SAT' S GI_SPKRW YDT S KLASGVPARF SGSGSGI SY
SLTI sm@é@%ﬁw@e@%@xﬁﬂﬁﬁ@m afy KIRADIeArs/ 2} GEp Suresh et al, 1986, Methods in

SSEQLT QELMNFMP%%M%' QO RS GSYL NS MT B6XD; §K@al§ Y1552 S. Exp. Med.
TLTLTKDEYERHNSYTCEATHKT S T SPI VKSF NRNEC M%l D' NO. 115) KuCD37- 51 El VLTQ
SPATNBA%Z&r’-&ﬁrthSWtSaIS\)‘?? TS KikSGYPARA 98GsGIamugy!

SLTI'S S%MM%NPBTE Aﬂklbgdlm\kf%ae than two valencies are also contemplated.
SVFI FPPSDEQL KSGTASWCLLNNFVPR SVITEQD SKD S TY SL S S

TLTL SKEDYERMIS/ YACEHeyttpdis gn\bmsenﬂméﬁgs (e‘sé@ﬂ Rl 11¢Y:6fi E33% - slus, in

Q VL TQREAGVBARIIAMKI ndbsiiey EN MK HREHSKRW YDTS KLAS GVPARF S GBS GT
SY SLTI'S TMEAEDAATYY SDPPTF GGGTKL ElI KRADAAPTVSI FPP

SSEQL TS8S58EVVCIL AR NI I2BGSERGN. AiBod rigenkp, B pyanglgs igrease tumor

TLTL TR RS WA tlihiqRed ardRhodilor MRS uéREQ hildb %@enﬁuﬁ%ﬁoéﬁy,%e\A}TQ
SPAFMBASPGEKVTMIC SAS SSVTYMHWQOKPDQSPKRW YDTS NLASGVPS

SGGGSGHIEIENtt SSMEARPAAT Petoie Sisepipr bt aptjbriiy fapexample Morimoto et al., 1993,

SVFI FPRSEEAL K Sty bR M@M%@ﬁﬁﬁ‘ﬂﬁe@éﬂﬁ@@@éﬁ Yok1)S 19
TLTL SKADYEKHKVYACEVTHQ GL S SPVTKS FNRGEC (SEQ. 1D NO 118) nmuCD37- 57 Ql VLTQ

SPAI MBASHITERYTHments santigods\ Aragornir Gk Sragveedprranmntls  KiapsH evmdreBcsudety sy

SLTI S MY Y RIFESE! K)Ecr@e&%%PIMSBF Blfer host cells thus allowmg the
SSEQ_TS SVVCELNNFYPKDI NVKVKI DGSERQN GVLNS WIDQD SKD S TY SMS S

TLTL TKOEYERNSY Fegsnappentse fthespfogagmts. \&BC%TEPPMQW@’FPIUSIZMSlSG@M‘f@m thgg .
NRNEC (a%ﬁgdkl[bhlég 10 DieshiCla3éd 2bove. The antibody fragment can also be linear antibodies as

described in U.S. Patent 5,641,870, for example, and can be monospecific or bispecific. Other techniques
for the production of antibody fragments will be apparent to the skilled practitioner.

[0154] According to the present invention, techniques can be adapted for the production of single-
chain antibodies specific to CD37 (see U.S. Pat. No. 4,946,778). In addition, methods can be adapted for
the construction of Fab expression libraries (Huse, et al., Science 246:1275-1281 (1989)) to allow rapid
and effective identification of monoclonal Fab fragments with the desired specificity for CD37, or
derivatives, fragments, analogs or homologs thercof. Antibody fragments can be produced by techniques
in the art including, but not limited to: (a) a F(ab')2 fragment produced by pepsin digestion of an antibody
molecule; (b) a Fab fragment generated by reducing the disulfide bridges of an F(ab")2 fragment, (c) a Fab
fragment generated by the treatment of the antibody molecule with papain and a reducing agent, and (d)
Fv fragments.

[0155] It can further be desirable, especially in the case of antibody fragments, to modify an antibody
in order to increase its serum half-life. This can be achieved, for example, by incorporation of a salvage
receptor binding epitope into the antibody fragment by mutation of the appropriate region in the antibody
fragment or by incorporating the epitope into a peptide tag that is then fused to the antibody fragment at
either end or in the middle (e.g., by DNA or peptide synthesis).

[0156] Heteroconjugate antibodies are also within the scope of the present invention.
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies have, for

example, been proposed to target immune cells to unwanted cells (U.S. Pat. No. 4,676,980). 1t is



EI VLTQ S PATM SASP GERVTMIC SAT S SVITYMHWYQXKPGQSPRRW YDTS NLAS GVPARFS
GSGS GT SYSLTI S SMEAEDAATYYCQQNSDNPPTFGQGTKL
El KRTVAARSUED AARSDEQL KSGTASVVCLLNNFYPREAKVQNKVDNALQS ~ PCT/US2011/028172
GNSQESVTEQDSKDSTYSL SSTLTLSKADYEKHKVYACBYTHQGLSSPVTKS FNRCGEC ( SEQ | D NGO 120)
[0142] Al so provided are pol ypeptides that conprise: (a) a pol ypeptide
havi ng at | east about 90% sequence identity to SEQ I D NGs: 88-104; and/or
(b) a pongmelger dkat b, pHigodies Faaky st Ty Sskiedmewn inrdiods iy SyghetEQrqten
NG5 : 103:hdrdRtry, itk It tRdsB iR AR nkin (g%@@ht@qioy PeRpl < BniE IRk €8n Bk constructed

ol ypep tldenﬁaV|n at | east about 95% | east about 96% at |east about

97% atu81néa§tsu%€166 e)tch%ﬂ‘/qreaetﬂonatr by éoé@tngéﬁblﬂ?thg@%‘% efaente ol WEmls regeens faelns | p

NGs: 88-phéfdse ikl inliMdtG QA BhdmEARGL BB i sbutyhilBdaRO! ypepti de conprises (a) a
polypeptlde havi ng at | east about 95@6sequence identity to

S
NOs: 88-96Y] anfiPiofe prposss poihy pespent deeriion Hghawd P%ﬁ@fecaﬁédbat %I%fseéaa@?ées
i dent i tdn tBm dn? 6B oL ORraB R Qegibf 1€ HiRidRs &SR BHLfon $hEe Q%ﬁ()ﬁ? Q&lﬂ’ldﬁe
conprises (a 1po ypepti de having the anm no acid sequence of
NGs: 88-Priyacptidaueicrhvion @3Folly fepsdd thravariable 9o SOMRrEE @ Eeéﬁseﬁ% eoefaHSEQ
I D NOs:¢ %l%g)f qﬂ?ag‘xmall ﬂlap@a'htb@hrﬂiugémg%oﬁﬁrht}ﬁlm&ah ?CeDg&llsé’ BRILchGe imabABLIIRE Mnst

and/ or peptide specifically binds . I'n certain enbodi nen

pol ypephs %lr¢dstu@0hi$ﬁ90ﬁéﬁd WHEGe rASéucfb thenigr#e e ghthie pradified ﬁa¥b0§lﬁeeanhec€ﬂr| y
bi nds @Rfplc ! & Hoslah ahikiRMRQLhIRAL R imatd BRI ARnRAY NEbagucs 8dtd. b
percentagepgf seqaencelldentlt ]&Hml @g@@k%% g%123ﬂ%iffe?§mfron?SEEP?E
NOs : 88-C1120 By sursrramdedigenty éotaﬁhen‘@ﬂ%l&? al B fegonpafshompdified ipmumpglobulisy 11 n
enbodi MRS, I dier BB R 00 I¥ridbRTedbnstod SordplibR AL IO AlEAY bR FAmM a non-
hybri doma selected fromthe group_consisting of consisting of ATCC Deposit
Desi gnd'en seTes) soeEansiiessessertsaer ifigatin tailprsd mr% theebjpdjag prongticsy 1iucethec
Deposi t1m%§dl):%ﬁﬁft§/ 0fthE hfdteb 66 M th@er%éétt @hadib kdidnl %se’ﬁﬁ%ﬂfé@)rf eRiMahNonl8n be
2010, ATCC osit Dei sgnation PTA-10666, deposited mnth t he ATCC on

Febr uarlymegized ptherwiscdtcnd guaieh thodughgiesal Sparhenne aad seesFt ed with t he
ATCC onofs3pr Uaiycekin cABdfmed Ghe BRAAS IdmaiR$h BRRIH: ABavE T AORBRiinsARPASIl B¢l
with the ATCC on February 18, 2010, ATCC Deposit Designation PTA-10669,
deposi té&deas patitlhsplageaenbal pabeuAIge LPRs ee if AfsessATORY Dapigh iftmpwek gisgien on
PTA- 106¢faccheRasi k&fhcive tchardsihg. M@I&l@ﬂhg @b‘R’s‘ %ﬁﬂ’ b@-@erlvg@ HOm (A LD AL o @BAkme

Uni versity Boul evard, Manassas, glnla In certain enbodi nents,

the antGabeReVEDHIFRESS ﬂter?etlwymw rﬁrémwor nsfrq deavehtithetipagsd detic ed
from a thy dbRAONR b3elcBeddeHorh raQMintibRly W Qlier&R 8k bidd Bos@ibly ATdn 106EHbody from a
PTA- 10666, PTA-10667, PTA-10668, PTA-10669, and PTA-10670. [0144 I'n certain
embodi rBirEt spagiss. a3 oL AR, Bergssayro sl AL af the GRRstwithHAs poretiee GORS Bipn the

r econbi RastyaRhias s dn RNt GO3Ar3h @nﬁfh @E}p@tsdnte viesbil Sai O al?a%ﬁerltkza@r
deposited with the ATCC on March 18, 2 In certain enbodi nents,

CD37 arit PHBUSASEdhis OBIIIrS ey toHERYT f@ﬁ%&.r 5 Biaefe BSFCRsAR 1P @By Hlaﬁftwpfwﬁ ni d
DNA phufD3firediBdihg Qite AJiGEn BRRRPlahatioRS i@N@tH ANURTAarl N6S3s 583601@@85 6B 6M gl
the ATCC on March %8 2010Q). In certain enbodi nents, the antlbody can

conpr i 998 /pf-ghvilldisar Vélﬁ%aléﬁowteﬁeof?@e%sﬁbiﬂﬁ%m the prasihey bemﬁ&eegwteec
(PTA-1Q% )meaﬁdo@orh;?aﬁa{ i@t d? t LRG0 8Bka il fﬁﬁ'&ﬁoﬁa@ﬁrﬁ%@ﬂmﬂ{ reBhR8 Hhbuddbhicity.
phuCD37- 3HCv. 1 PTA-10723). In certain enbodi nme

2011/ 118578 PCT/*B@Q@OPN@@S Iarrzable rggjon ngtyyhsending th‘BSF B%‘H?/d eaw byl apeEsciptgdhat
VL- CORshencRERd Hyibddi® seadriiveanh R 1ﬁ§6ﬂqqlspl\é&meém@§zg 3 1B LA 0383 oand
the VH CDRs encoded by the reconbinant plasmd uCD37- 3HOv. 1. 0

( PTA- 10toayoregetiyo Bpgmsiscihersed Hawﬂl}cwaﬂeégt chrtige op P%"p%rr Bgreyd thy cHyBRYG 8RR

met hodsjomahé Rasderd Jf@eft&l (Q%&féfwlbeeﬂteﬁﬂ sKahb %Fovﬂié(ileMeH $loBhdmidal Wa@cteN@ﬁc‘s‘ k&h as
256: 495. LBlnq t he hybridoma nmethod, a nopuse, hanster, or other ap%roprlate

host ariigfeased %m?rmlﬁfﬁlilzz“%ﬂl £8 pdecerli traan e  whey |081i“?ar?dné“51r Jaudtioedy 1By

l yrrpho%fn@ﬁmﬁfelﬁﬂfel PRdiiRgmuhddhicdy tbmSRas zf gkl of RaRded Comdfand RBWAI Zh RPme
anti gen. éﬁwhoc tes can also be immuni zed in vitro. Follow ng

i nruni ZRPERenEHEe W?f’&ﬁb&fy%t"é‘s"fél“‘eIﬁ"é@%ﬁ‘%@"éﬁﬂ will S@MPHE tohhugnag fopsipit gegion.

nmyel omaviggtidatibhsN® 8 icBBtan! Qzi@X@Mheble RAthY®RLs hweeaen gbnisiak ,adalqoﬁsoaafbnons or
hybridoma cells that can then be selected away from unfused Iyqphoc es and
%/ﬂ‘f}i‘ e

nyel oneUREUtEns P pii; oAl IHAY 2oL Homers SIS ahbat gb dhe &ogifie dies
specifically against a chosen antigen as determ ned by |nnunopre0|p|tation,
i mmunobl otting, or by an in vitro binding assay (e.g. radi oi nmunoassay
(RIA); enzyme-Ilinked i nmunosorbent assay (ELISA)) can then be propagated
either in vitro culture using standard nethods (Godi ng, Mnocl onal

Ant i bodi es: Principles and Practice, Academ c Press, 1986) or in vivo as
ascites tunors in an ani mal The nonocl onal antibodies can then be purified
fron1the culture nedlun1or aSC|tes f|UId as descrlbed for poncIonaI

= o o S ~A A/AT AL 2. o - [T



- 36 - [0148] 1 n some enbodi nents, the nonocl onal antibody agai nst the human
CD37 is a humani zed anti body. In certain enbodi nents, such antibodies are
used t heraipeotiyiaadBy to reduce antigenicity and HAMA ( hecaruSantlio2smouse
anti body) responses when adm ni stered_3g_a human subj ect. Humani zed

anti bodi es can be produced using various techniques known in the art. In
certain alternative enbodi nents, the antibody to CD37is a human anti body.
[ 0149] HifsloRcdaPIFiD SR 6QMPIAY aHeragipseest Mydifivaspasy ©dongsTnOrs i thtirece by Ghed
known i@ndthie Rhing (ORI Cabhi gedphyIRDoBId YIPRAEYhES doftRi Fafdid (el ik QoRE

i solated froman i mmunized individual that produce an antibody di'rected
agai nstempodigegstmediiqdgapstahreeions yesien Al nesedomagnsgre pagtiflly op ntiggly deleted are
Monocl QRadempatel. hﬁ%ﬁ@ et HRC B nrﬂaﬁfe@Qﬂtalboﬁie@(inlpeoﬂﬁrﬁ@don&m ctéd QBB hicts or

Boener et a 19 J. Immunol , 147 (1): 5; U.S. Patent

5, 750, FEgnts whesgn thte [§atimR G lom M HBYbReN éf‘alrrPV%AsCéPe"@P%W} dRsempEERpdinGtsy ey
wher e thatedfRadent! it H5RBYmEX B %@1&@&%3 Aot RAFAESoid dacHERES n@@glduésqrthat
exanpl e, in Vaughan et al., 1996 i otech., 14:309-314, Sheets et al
1098, Preyades nggpe of theapelgeulasdlexibiligyigeatly ignagted by s gessHiGoMIAn LNt er . 1991,
J. Ml. Oﬂﬂ‘f)l . BéAdes 3&r coﬁﬂglrmkﬁ i€knodhn: in 4G thadthe I),/Qﬂstaanegion :me%%?es 38%1al
Technlques for the generatton and use of antibody phage |ibraries are al so
descr i Bélgetpfupgtigns. Hat empiRokindigg 9fhe 3 gomgonerofiigmplemegdg atgndicgadtivatesiha

6, 544, 7031141 leBremORsehd; ARivnHidn DEomBlerSit Qgﬁlnpoﬁan%qg) t9666 oﬁl»sﬁﬁﬁ 291@8151515 of cell
6 706, 484, and 7,264 963. and Rothe et al. . 200 Mol

doi : 10.prthesymp.. [Tk aotion of %@lm&HIS%ﬁUlW#F“éhthesmﬂ%t%rr&‘tpé’éﬁewd @t abehee
in its ipRfiveligh Yltoinfidnk MiybersehBliHyAtHuBRerSidtBbAG K18d améns: baime shibh] Weh a Fe
strategies (Marks et al., 1992, Blo/TechnoIogy 10: 779-783 |ncorporated by

r ef er erf&@Piohsiferod ﬂéfrﬁnrl?%’tyf)c T YRR R C F§rEPtaF c%mv 5l Bhere aisleaymbere Fe
gener atigecloghwiaé 0 kgoirdusmnranitcRegds %sannlb&ilﬁ HelddrBNEE %gimﬁﬁht ﬂep@qﬁs@ slggqaa

al so be made in transgenic mce containing human i nmunogl obulin | oci_ t hat
are capgsisPehgen (Plﬁ%ﬁp%é&w)cmd 6$Mp£m@daf@p%€)t Rénding| of andbady 1o F Eccatom el
ant i bodigseed riddeR ARG SofOinpBALP RN QAikSrsk rmzua%&h QBYBbAsEs B{cﬁfémgt én%ﬁ‘lfméﬂ?'a%d
approach is described in U S, Patents 5,545,8 545, 806; 9, 825;

5, 625, 1pgructorgdanibuly-capiel prrigdes, gleasance eﬁmwcgmpﬁv%nk‘/% Af antiberlveiratshagt es
bi specidilC bantillQOetIg S(chiRat arkiBESL deh&ichtY cdIEGQBAEE By BtoldeBy, - orBIASRRY] TdiGase of
antibodies are antjbodi es that are capable of specifically recogni zi ng and
bi ndi ngn%ﬁmq“’é%t‘nefikﬂk?rsdplﬁ?eé]?aémm@b?ftdc?ﬁé@l offpangoglpldprodugfidiopes can eit her
be withos1j he SANBAMOHNRNEEhE CDBNDiIRIBFENERRITS pasviRMfoflhifdk&Qr GREtoMRInEEAk €S
such that both, for exanple, the antibodies can specifjcally recognlze and
bi nd a thEbaim tye dEeat ﬂaesblolpélﬁalésf%fﬁﬁwé thepadmypistered @pikoely ndior exAn 10 theadqlgigR eyt e

such aﬁna’%tﬂ_a‘ti%ﬁ kthroh & SRkt hutdiRnor @Q@}neﬁ‘l{s) 5€a é’(ﬁﬁ%@lﬁtrégion((ﬁ)irﬁm GeP8tucEBLecpRt CD
16) or XtOtOXIC agent as described in detail below [0152] Exenp F
t

bi s peC|bF1Pdé“ hﬂo%}l@%ngcla?ﬁlﬁffdrf’dﬁIPQﬁYt%ehm inqreas g furpgsilecalsion. g qt@ég%se% r‘féa’éf
whi ch ofitgitRatsest fegloﬁ RRANRERE | @8siQbnt Whe thlgqlﬁi@ﬁﬁdﬂnmoﬁérﬁtgﬁ llsﬁ'i@h %md and
anti-antigenic armof an_inmunogl obulin nol ecul e can _be conbi ned an
arm wmﬂew iiivrgsthe gemy palh di& pivhy nﬁ‘%ﬁP‘é’éﬁj’l ssesiation | of A SeRjpssted EPtadn g ﬁift @éfrqr
recept QhodiaBEl! & £8 cBnstdaPogidaDdin KPR ¥ cliBldate GhulfiGe NiBLLRY OF 511%0@&01129@6 SO
as to focus cellular defense nechanisns to the cell expressin

par t i cuniftica Haf gl fopratpaesdrlolizaen gesdiodecreasef antigen ecifighapriagiibady diexibility.
cyt ot oXdigil@ge RModifitAiohedoltBe WSS r @YX 8& oA ilhGHik Blve@ibhicBEHsilyTRESRle using
anti bodi es possess an anti gen- 2011/ 112978PCT/ US2011/ 028172 -37 -

bi ndi ng¥ell Froxmdbieghemical %meh%ffrnfalgmaerwt%%h&%@ Wb mithyy thg PPV e illed
chel at qfitisagsuch as EOTUBE, DPTA, DOTA, or TETA. Techni ques for naking
bISpeCIfIC anti bodies are common_ in the art (MIllstein et al., 1983, Nature
305: 537A0K3b;  pfnerraiA cabodiments, pdg3 7-bipdingrggntshay isgep-andppdy dacserot Bve oqgggnore
Met hOd%fﬂe&OIEﬂlﬁé’tﬂ)'ﬁi Foﬂ-ﬁlltaﬂ(?eom sbh@ B 6 &BEntS t th@hntibodyORkk .no BRI dy-defld 3P 28BS 59;
Shal aby et al ., i Ex Med. 175:217-225; Kostel ny et al 1992, J.

| mmnowymgu‘fltsi@%%@ct%v JB8PT 81 cogpplemengdopendpnt eyigiprrely (855864l didois,
Pat ent dmbédilcdBhe MNIEdd)QRbbE Hotbihdd t61RA EFct Redptdr WRIMALERGIEBE Fkord] S8 certain
cont enpl at ed For e trispecific antibodies can be prepared (Tutt et

al . e“?ﬁﬁﬁﬁﬁ@t@ﬂ#mthﬂT©@1§$”oTﬁﬂ9wnln certain enbodi ments the antibodies
to CIB? are nmultispecific. [0153]1n certain enbodi ments are provided an
anti body fragnent to, for exanple, increase tunor penetration. Various

t echni ques are known for the production of antibody fragnments.
Traditionally, these fragnents are derived via proteolytic digestion of
intact antibodies (for exanple Morinoto et al., 1993, Journal of

Bi ochem cal and Bi ophysi cal Methods 24:107-117; Brennan et al., 1985,

Sci ence, 229:81). In certaln enbodlnents antlbody fragnents are produced
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[0155] 1t can further be desirable, especially in the case of antibody
fragnments, to nodify an antibody in order to increase its serumhalf-life.
Thi s can We 2aciilesred, for exanple, by incorporation of &CsaiSe@gm®2$1ezept or
bi ndi ng epitope into the antibody fragmgnt by nutation of the appropriate
region in the antibody fragnment or by incorporating the epitope into a
peptide ta? that is then fused to the anti body fragment at either end or in
the m d816T (e. §.willdhy moted that np)é?ﬁaﬂrd@nWth%sﬂ@)moql@%%}lmdﬂeérca%éﬁjeﬂﬁj%ﬁe@d to

ant i bodj,@sihar@12usRaim digétly fohe 36RREObn RSP FBFL M hNERY 'aﬁtﬁbodles In other
Het er oconj ugat e anti bodi es are conposed of two coval ently joine

ant i bodPBEUCtSIfCAN B s BYYR @Previdee peplide S@%&ﬁbﬁt\@emﬁ%@iﬂ@r%%w tb%mf)%zﬁngHZ

i nune Ggbt 8HE AoMINENE§Ex&H 7[515 Sofnlphtidle RAbtrucNLourl 18 £8pr288) whirtinitie CMPdomain

2011/ 112978PCT/ US2011/ 028172 - contenplated that the anti bodi es can be

pr epar &S PeFnviclered and thigeRaig C#ét%magl (Mmeddighonermadifisdbisdpinedvehs Bipgg resion

i ncl udiyg 4 5os %nﬁﬂmempa&r c lsee%szi §gakdrREn BY8MeE, fof Btafotai¥RInSure kHXMHR QLR RS

can be constructe usin di sul fi de exchange reaction or by formn a

t hi oet H&MBBY . theExasint H@fn s inafiiceanf eseraribls of et thei ingsurgds eemaing|

i m not h&&ée@&&t%ﬂ&l%& Rtk dla%lﬁ@-ml@ @;%é‘rﬁ M, debde Ja@éb%rblz:@{o Behﬁm&%%ﬁﬁea%d of

the present invention, it shoul appreciated that nodified antibodies

can corfbFif 41 AW isuuse re&awsa@g@n%t i eosttusht Apradinglesinfesitain KEbed@ews. 0¥ on

of the {aki hRAY MHe Qoﬁslﬁﬁctpﬁlllme@ltah@ﬁS n@finfndAUERR, 608/4n ohﬂttetdmlt§g§tl?£asrodas th he
e

vari abl e region can conprise or b rived fromany type manmal that can

be |ndd@@ﬁmﬁﬁwﬁﬁﬂﬁﬁb&”ﬁﬁﬁﬁﬁﬁPﬂﬂ%%iﬂﬁﬁﬁPQﬁﬁﬁ%ﬁﬁﬂ§ﬁate |nnunoglobullns agai nst
the deqpi@f t UBBidRSBOCLREGRH oAMhbIE EdnstAs 1@ 60 .dofnbigs, Vid Wil ceappROIaRA @it fhbe
nodi fied anti bodi es can be, for exanple, hunan murine, non-human

pri mat enfigodigs of i SieEING IYCIHIOA KEYRE Do é%epaéttaédﬁlew oF BB T gifew of §¥es one
enbodi negtse Rl dtae P’(ﬁ-re'xﬁ%lg 186 chutP0S L AR LG RUNARS aQfl it Beck®dirfak @4 the CH2

i mrunogl obul i ns are human. 1n ot her enbodi nents the vari abl e regi ons of
conpat i 9meinagi; o gnagh (twuboeramalbrewf%dﬁr Pieing e ihdryningisee ot dgalization.

engi neeyi@farB itSRB Vel deSisdbley tot s@th 19 rd%fcltet t‘Hat' I%Ptr SVéhetdianddt REHsRE: RERREIHaRS 1Ok
reduce the i nmunogenicity of e nol ecul In this respect, variable

r egi onsopEdfhy cffegtog Fvéctmnég én(tompﬂmem R beﬂéﬂﬁlgb@ beunedviadd Soeh partid Mﬂeg@s of

al t er ednd QUnOMENedif® daf SthptsT ORIRkd AR sATIRCanBEIH (SEEH ARG %) “hlﬂab}e%hhg
certain enmbodi nents, the variable donmains in both the heavy and |

chai ns e desiralls Epctinps agsoqiaed with thespbigct pelsianicagiamdorpn Bist. oMOl’r%Yeé a@@ﬂweénd

i f necagsdbw, tﬂaycoﬁaaaﬁm@éloﬁsr SBRWQL 105 RO R0 i&PEACKNRDYifidd thrSBHUBH GRitation or
changlng Al t hough the CDRs can be derived from an antibody of the sane

cl ass oHbs{iAn gh%@@é@@f@é@lﬂ@%l%@ githanees the pofis Afkharaltng SARsiBstk I BiTeAt ar e
deri veds cdntbd Sos@P¥itS AARRFt Akt GRS 8y & Ico@@rvetﬁmnmg sfté (HQ 30 iy Qe Of

different class and possibly froman antibody froma different species. It
i s not S&W@éyal%@@g@glﬂry% tb%cqr@gvr%@ ) lmﬁi‘m?%?élc(wf@ f the nt%é“l@é@ﬁ%@éfe

from t hend@aRhts \taf taRrRe fRGIdMioh Of bAARSHEE ahihe ANdsi o Enfitht r}%&ﬁ%a&ﬂh&l%e of
one varijable domain to another. Rather, in sone cases it iS on necessary

to trarfSHEplechpadersies Weees dauepsing & inaeasiog sFgcterdupiPm oapRYidH &r S itRtYxipf
the antjrgamoljdadé BeachinkQ. 1 Y6 chbBSIiAXR! AnahiRNGssMle foOMmbdl binrdphicate HRtific
Nos. 5,585,089, 5,693,761 and 5,693,762, it will be well within the
conpetéﬁ@@nﬁ$d?ﬁ@%ED@KF¢@@HmPﬁmﬁH§“&ﬁP“m@Fther by carrying out routine

experi gﬁmspt | OMhO hredht tikeAionARBKNET E¥rade® Shiidih bRl SRfidlddsawhibinGld Qbathntiall
anti body wth reduced i pmunogeni cit [0159] Alteratjons to the variable

regi on 1}‘?8101&%9%5@ Shraihingericy Ryaadized japg Eﬁnanrﬁnflh i%r o7 A PYdylfsParts diceof-tat otthe

modi i efreantiRQdag 801@51n teby eialhﬁlh‘ edhdcPRtiVY Jubstﬁﬁf(m uSRiomt.¢. t@&d;'u@ﬁm{ti@n Gf @ne or
full-l1ength antibodies._or i munoreactive fragnments thereof in

| east A4 FBIP 3ridoYy Yhider gpinegeids-oforeramile ﬁ%ltss}ﬁﬁtwﬁé@bsawtl%wéﬁrw@ fr?égb%l@%lﬁ

del et edhr@h ainRQENWvEith ALIET ©FhiS the@Bmé SerRfaPVhABuEOR] fof BkaRipRE BRMCER! amino acid
characteristics such as increased tunor |ocalization or reduced serum

hal -1 i aRREAT clProHRiag acii-tone Baicaminherdd vish anobisr Basicrastiag 3r14 prepns gpparal amino

| MUNOgeRI 1 dntheORAREhISInNGL &ilaWhates Pentidtithyt £EQHCARS tatitlo dcROLBSitutlon iS VIR
enbodi nents, the constant region of the nodified antibodies will conprise a
human é@ﬁ%?&ﬁ?ewéglon Modi fications to the constant region conpatible with
this invention conprise additions, deletions or substitutions of one or
nore am no acids in one or nore domains. That is, the nodified antibodies
WO 2011/ 112978PCT/ US2011/ 028172 - 39 - disclosed herein can conprise
alterations or nodifications to one or nore of the three heavy chain
constant domains (CHL, CH2 or CH3) and/or to the |ight chain constant
domain (CL). In some enbodi nents, nodified constant regi ons wherein one or
nore domai ns are partlally or entlrely deleted are contenplated In sone

N Y L T 1



[0161] I n certain enbodi nents, the CD37-binding anti bodi es provide for
altered effector functions that, in turn, affect the biological profile of
t he adm rwetzeried2eet i body. For exanpl e, the del eti on or PCmasSénaLsi1on
(through point nutations or other neang) .of a constant region domain can
reduce Fc receptor binding of the circulating nodified antibody thereby
|ncreashﬁ% tunor localization. In other cases, it can be that constant

regi on (K% f i c&bs oRypertideisio§ ttBh tPIHPith IVRRLON | ¢t Pt iTerombiAItie P REDHE I NEHE t
bi ndi ng, oa?épttdtw Sr LEANGS pbh/?ep%ﬁsyt&t]ﬁtslfn |ah fa@tigyag, ﬁ! fhh&oﬁ%?&ﬁs't atHjugfan of
a conj ugat ed cyt ot oxi n. ot her nDdr cations of t const an g:on can
be usedRY-: ettrrrtlal Ratssogiizsd|in thgery thrﬂ@a@ésmerro w14 tjegféte%wctrthed@vr%lp@tcrrb Yaise

al | ow fy@thognhanias éffa@tatflﬂzeastmaared# furlcQorl FGHhERSRA. Al IRNInSRE6H furGbili¥c1Res
ant i body flexrbrlrty Simlarl K nmodi fications to the constant region in
accor daite@ions phhe pel¥peptidee i nhenprbeanial oty patlichigringe sreins Wi pibody, or

bi oc herﬂa%ﬁl'entQﬁer&Hl RaibEarD REETIueE e RNAAURIWBbAs, WhdrRbm, ThGsiBM! Moy, of
the skilled artisan. [0162]1n certain enbodi ments, a CD37-bi ndi ng agent

t hat |§méﬁm§ﬁts%%ﬂwwdoes not have one or nore effector functions. For

i nstanqgie7i N SPAEp &ﬁ%%e%ﬁalo%%n@@ﬁr@t@tdﬁﬂochﬁ&i t@@orﬁrﬂﬁ h&ﬁﬂ%a%%ﬂﬂ%wnes
cellular cytotoxicity (Al activity and/or no conpl enent - dependent

cyt ot oxXiotpdrpaliopa)of sk nretpiny Thopqdegizptizas oksterodn iBRP Y tht praubalify i thokiglogisd hiakf ot
bi nd t Qif@br d6SorpEmERHRHrANA/ 1N nfoRR! EABRL rddBCd BleBminhfd a6 €hdsRYe SIDIRLABPHS |

t he anti body has no e#?ector function. WD 2011/112978PCT/ US2011/028172 -
40 - [ CI®S]Y tandi Ithe HkenctedPvErY jfar clBpteainiridivbotimbat Lund hin RFEMINGEPN'S
ant i bodiresrMAREDE1ENIEOBNES, b@h baSRadkheb (oA B RofliPAebdy. t 0 the hinge
region of the respective nodified antibodies. In other constructs |t can be
desi radP¥8i o prasiselacdpluispiidrs desseleedrersat e &p ProHecch b gey véghlemethadkiopa n
nodi fi afl G2 sadhfRiho§HRAnEOWBh NBrecthRbte BXIAMER me@IRAD BhErue@3ss DG Seqaaiet d
be expressed wherein the CH2 donmain has been del eted and the remaining CH3
donai n <peasings ipddebpolyshtts Tawagesiaad pyreieigs thes sreuHrige ar%@rb%trwstom%@ 15>-st20
an no agisdms RAGEdiments CNDRASRAGEL: &afbnBRucRIdRMg EQmbidAft ROESIog By 8IMIE ok hat
the regul atory el ements of the constant domain remain free and accessible
or t hat>Yrh&gBNASEISACT @e s PdRirs PEoteimgiert Petiogpbilthy ss@cAst@a bF hat
am no agitshcRPALS SiteCpLbifid ﬂut%@ﬁ@smﬁ%%%mdd%‘uﬁ&%n&lChn@t@gs' AROARAI Lo ZEILLl At
an unwant ed i mmine resgonse agai nst the construct. Accordingly, in certain

enbodi e St afgads BeicerA A48 f]t%“)@@ﬁéltsr Gat Ngi 43885851 el at i vel y

non-i MyBBYEni &, sQhe MBHIRRRE taedNal LQBetBencodify aSpdighepienbRidtertshav&s ibk ed
bi ochem cal qualities of the nodified antibodi es. [0164] Besi des the

del et | GANBRCHhBY shenpiprd sxpthesiseingrncRbigarussotide; sypibpsizep e Saﬁ*prlég@r%te@adﬁts 14k bf he

ant i bodje@sndfvadch % mre%ﬁm aci DGR OB tﬁ@&s@@t ﬂ%‘[}@&‘}btﬂl@ qncb%lemeg tﬁ@sretcb@dns qﬁt gtion
or substi tUtI on of few or even a Si g alm no cid

mut at i JAvosTd & 185 hgjt éelétﬁ TBich diegrepqinbingn erlétfpaﬁiee%tfsm@f@t wél mroelefﬁﬁr étaeékﬁd be
enough }Qnhey b agyt hﬁllie& 16 e ABsiFC al| iAED pBRAuARANERYqUbAC 8R6@NE WD solated

| ocalization, Simlarl é it can be desirable to sinply, delete that part of
one or NABPEPtEE RS tnimseEst r BYi SRMRIBrb MG naming SRl peslucioreabs et 4t cqnsimect # Gack-
(e.9. cRARhees. G@nbi AdNg)Ltende oAl AticoRUCqRa@tt t@lind Rk efd PG uRl

t he constant regi ons can inprove selected characteristics of the anti body
( ser umitpktgd palypentidgysan ke rY@%‘rlrrd Sehermplssicr gl seaf gheelpdtidsscadiiedoareriigns h
the s umf%tdeg%%%tpnﬁ@ BAnOs (JRMBIA bt A6 ligahdal aRY Adividal dlobhiedidR Aaue,
the constant regi ons of the disclosed antibodies can be nodified throug
the nutqRRBR’ 8? QFHengs ot OB BB S bor e ani no aci ds that enhances the

profi | gopfo) t heohes Lﬂsgehmg:dcg@/stsgh!ﬁésm | ftetdieSied erﬁﬁ)t@g‘ernedlst (ﬁaﬁncbl%r PR Hb)| etht 0
di srupt the activity provi a conserved bi ndi Fc bindin g)

whi | e SUBErdeRtide paycnesy Fieafing ﬁ@atnﬁ%larcléﬁr% aplpspyee aﬁt&terWHﬁbfeﬁﬁeetegrlm e

of the &B@ésidn%ct@ﬂﬁﬂdb@%ﬁve@ﬁﬁﬁk%ﬂﬁb ANOQ IR htr 613508 REEY; pbﬁ)@rlzﬁtg‘@or@g isio‘ﬁrbf of
one or nbre amno acids to_the constant region to enhance desirab

char act!Bt PEtt 8 StReHehRose ERBHST MO canrer @abiY R slpdle Fateting rre%rrctlon

provi dendpphg) nﬁﬁ%x?ﬂﬂs%ﬁl@f b Bidgiahy RARY goiep@tiad IaCRIRIM host. NAS MGIEIIEMBRA BBt S
it can be desirable to insert or replicate specific sequences derived from

sel ect & BB 4hebipip Jigh Fpyeivienierels Pé&@%l}ﬁ“f%d;grlées@ﬁthOftn\té gENCIRPst b engeatively
enbraces variants and equi val ents which are substantially honol ogous to the
chimeric, humani zed and human anti bodi es, or antibody fragnents thereof,

set forth herein. These can contain, for exanple, conservative substitution
mut ations, i.e. the substitution of one or nore amno acids by simlar

am no acids. For exanple, conservative substitution refers to the
substitution of an amno acid with another within the sane general class
such as, for exanple one acrdrc antno acrd mnth another acrdrc antno acrd

_________ L . o . .. oy



not normally part of the protein. Those derivatized noieties can inprove
the solubility, the biological half life or absorption of the protein. The
noi eti es wanoal/ywBeduce or elim nate any desirabl e sidecefuseats281f72t he
proteins and the like. An overview for 4gphose noieties can be found in

REM NGTON' S PHARVACEUTI CAL SCI ENCES, 20th ed., Mack Publishing Co., Easton,
PA (2000 &0168]The i sol ated pol ypepti des descrlbed herein can be produced
by any l&ed Roraesigtisngliandrismplational qraresyien cogtielserysners dat prrfgactionad i dierchesen
prot ei nxs¥Ridaabitc nethods to constructing a DNA sequence encoding isol at ed
pol ypept | de sequences and_ expressing those sequences in a suitable

transf dPHEH ho&t cerfap %I@b?él@ﬁgomcr%@hm@t HPENRISEigEnte Wl oarlivere e ng

r econbimaRend RAGBRRiIRAKs R flagAbAS IBRoOhzSKNELRA @D BecBMiInSRAISASRN €BGHEI NY
a wild-type protein of intefrest. Optionally, the sequence can be

mut ageriie &ligaples PNA. spnstinats whiehthaye mughaiict s’ gINYiderered URIA freaients rearsting @

t her eofpolypERide Cchdin §08h | &i-@37akntiboly, 06 filNahent - thetd ope%“tivelyuﬁﬁ(eg 1t566ep19066
(1984) and U.S. Pat. No. 4,588,585. [0169]Tn some enbodi ments a
sequencENSHEGIRhe BpBIigBkFEridenolensitedayed foum laalﬁealeangwdmleﬂr%yr insect
chem calen&Y ALHRKIDLisHI d@ﬁerﬁ’liyl QAHE &R Edsgzﬁb@ yhuhesikgs eler§éh@ Br elements having
ollgonucleotldes can be based he am no acid sequence of the
desi r ect BSHAprEgele decaa axereﬂsee,t ﬁowamﬁlss@ar@%@ﬁ%al PIPAtotesY @ mBrseTed2) hstiuserdhost
cel I i nyvligh stdiendeeriQibisn@itcr®ed YRS RIS od tlafifELRlo o{ekn taﬁd r@g)%gpo?date
St andard net hods can be applied to synthesize an isol ated nucl eot i de
sequencdBNEHBHT MYy EHsPUY BiteHoh A [SERInMIPE sHueheRs etsedepcribed in é%@hﬁ?lew aduch
conmpl etgy b QleAehtd ca’iﬁﬂél&féca% op&oPR e olcBntE AeAstkGon 2 TRAGKII kARSlica a8l a
gene. Further, a DNA oligoner contalnlng a nucl eoti de sequence coding faor
the parhopiegsuzhy |cglafr~‘la%dehy }%Wlﬁ@p‘? i weliaten pad syirlasdy] gey. toFariligigatspneaition of

Severahmﬁﬁahbnehthﬁdﬁh%mpnﬂeamﬁadmag N A RYiddsORS ofdratRE G&SH vBRn they are
pol ypeptide can be synthesized and then |igated. The individual

ol i gonuinesignally adated tgicadh qther. cE‘?Ttea?IﬁplS DNy fo3 a5igaplnapiigls (Fgietopolsyslenriesnesiyely
assenmblppxed @A @?%%o%@ﬁﬂp kr80is CiPfessatnts R§SdcarsorSivti dﬁii‘rt'i(%ﬁe@ Gh T ERELIOR ST fhe OF
anot her nethod), the polynucl eoti de sequences enco a particular

i sol at d@lpeNtilehpomatchs prRRYRs finkgte 2 seding segpqse ifi 1h@<61tralﬁ ﬂ@x*ﬁﬁ“é“s‘@%‘h of /&t or

and opeeaiehaéewa leda&ﬁdblhangate% e@aﬁﬁ/hl?rhnﬁ&ﬂb ra%dlﬁgwqeaﬁelfaﬂ%@a@ﬁdna& 6o 456
expression o pr otein In a desired host, PI‘O er assenbl y can

confir rPéHmeal?ﬂ?élP]eoﬁ“d@u@ealﬁ@ﬁéi Htgend?(b&rr%m b%stnaefﬁsw SYAIFERS é%&fdésaslead?r of
a bi ol agieade haBlld ¥EraRAPRRLIE dfMrAsiadd iR BYOS thost ARIL SAMEhdtivKIPOWRerk N
the art, in order to obtain hlgh expression levels of a transfected gene in
a host ,"{OHPIgBNROtsE cHICHEkMERIW @ ladprrmanspory seavepeT! exsinglydqapiiomingly
l'i nked h@nibkid@6HhdPtTHAN8diddREn btRNS el sabi@huchMPEISS 8l B0m GRNUxpREscS RULIBRIASS
that are functional .in the chosen expression host. [0171]In certain

embodi rAEEiE to pravidad it ptodestpr essi on vectors are used to anplify and express

DNA enqeging amhd ek 88 expRissibd @ﬁﬁﬂ%@@eh&%@ @;ﬁpres@]ﬁﬂ-'v&ﬁdr W B8R EHRDA- the choice
Reconbi nant expression vectors are | i cabl e. DNA constructs which have

synt hetd do8r & DN e RIP* DI W@ﬁ@g coRkipdiony ca Rofyiersti decthsrmessiPn an
ant i - CRB&oRMbd fR&Yoticlost,riAgum®RNor E;th%fp%of/ectd?@&fn%;risif@ le¥prbdstok @6ntfo® sciédeabtrén
transcrkptlonal or translatlonal gulatoré el enents derived from

mamal i 0. evaiegrpidlpma yirgss pdegpvijus sad eytemaepalovirgs. + FssAd e¥nrespion negtory fyracterial

gener al Hoyts GRIAE kfRm abeds PREBIGY, s&fh & lasidd ﬁ@ﬁtﬂsﬁerﬁhﬁ B incfdir] ;@I&Eﬂ HhBRBEYI N
a regulatory role in gene expression, for ex transcrlptl

pr oot éWEBh Andetheis derayadives( yden hayt ringe asmidsy Sue%a? P/& saé‘dJéﬁE%“‘i}\}ﬁlsElﬁle sganded
transcritg@hdiged 0 MRNA and translated into protein, and (3) approprlate
transcrlﬁ}lon and translation initiation and term nati on sequences,

descri 831 n asyifble host ealls fag sprepsiquetat 6P 7-Bind g ritolypentide jon @tikedy e %E@éét or

sequenggottia t€Rtal M adiibéd) %udd@woqzﬁryotw ?ea@b lidsbdt ¥r RiGhdt Blaly©aE Eells Rnder AR Sbatrol
usual Iy conferred by an origin of ication, and a selectlondgene to
g

faci | i tAPRPPREEEIRPTS B BlfOki‘rP/%llﬁ%‘Fl&‘PﬁiFa%{?@ NEEH VAT BPRAITYCyP T HRISTIN B FamRledt .

DNA 1 egbRRs bavilg. qngﬁeatemvae;loxﬁc lcbirkigeluMNRRLEMEY cAF Bnck N Glain@ABAd ¥ridi€ hadRe it
each ot her. For_ ex DNA for a sjgnal peptide (secretory leader) is

oper at |87 KI% qﬁi”rﬁ@éda]’t‘%atwsfe&i‘rs cguigaby pepeniensdi fppropriae e%rﬁ?gee@éapraewa vectors
precursor which participates in the secretion of the polypeptide; a
pronoter is operatively linked to a coding sequence if it controls the
transcription of the sequence; or a ribosone binding site is operatively

| inked to a coding sequence if it is positioned so as to permt

translation. Structural elenments intended for use in yeast expression
systens include a | eader sequence enabling extracellular secretion of
translated proteln by a host ceII Alternatively, where reconbi nant protein

S o o "



[0174] Vari ous mammal i an or insect cell culture systens are al so

advant ageousl y enpl oyed to express reconbi nant protein. Expression of
reconbi nawo 2priatied78s in manmel i an cell s can be perf or ne¢Chasausm2&a0z h
proteins are generally correctly fol dedg_appropriately nodified and
conpletely functional. Exanples of suitable mammalian host cell |ines
include the COS-7 lines of nonkey kidney cells, described by A uzman (Cel
23: 175, for1 981 yith Radersi Mg orcesty iidewammpliay ellphr o5t ais sderibath badiopselh ichek

vect or (caldddied@rs: AQlab&BRPVBauak EREVLISN YE1REs), ik 3eleval RERuRIFFhRE isSHADY
(CHO , FbLa and BHK cell I'ines. Mammualian expression vectors can conprise

nont r anBEMoreY B Efernce ddidpiond infRrmapy regatsing @eheds f ipepein grogdystiogpingluding

pronot ey pellaaEanl ve k@M, £, the. sgﬁﬁantqumnﬁms en8ed18785 19§ hBfenbNoLT
3 flankln%énontranscrlbed sequences, 5' 3' nontransl ated sequences,

s uch as-Hécdde sad v-600-Hoks e Ibﬁewamwgl E?tflésl’ubhcaﬁetr %zdéwoéw@%% sqagle of sihichcie

donor @ﬁ@bﬁﬁﬁ@@&ﬁkd%%k%§mm§ﬁ§e&ﬁ@ﬂ§&ﬁﬂ&§l0na| term nation sequences.
Bacul ovi rus systens for production of heterol ogous proteins in insect cells

are redPEitbd by2liere KB EHEN SUnfesE's celBrUEe SRITEE Gi% 280 A71vanpeasyly moiast the
pr ot ei NgpREQEEEEhallYpréein! %@Ie@s'im r&%%fbnﬁﬁ‘t’br@t@mpﬁ{thﬁrhﬁﬁilaﬁcé@@ e ﬁ‘)g pb@orfHay
SU|tabIe nmet hod. Such st andard net hods i nclude chronmat ography %8% ion
exchandscauss suchiptajeingride gpueray cewectmioldett @Pmm@r%pﬁry?lﬁe%rﬂ Y fuggtional.

di f f er efaindles $0!sHiibld wmnﬁnanbuosarem ahbeincRlianEatosi2ahRl UBoAIRY IR &l
purification. Affinity gs such as hexahi stidine, naltose binding donmain,

i nf | uerfiegeri®erhby §él&fﬂ@ﬁd€elé #1481 UOBDhrhethe. gelldpiss srable of SAPIBS NGt MaPRETIHE
the prakgbnintRdiah, PVeaapKk, PUkilf, icaatian, bXinR3TSAUE: QURS ﬁ@{b)agamm BHE cell
affinity col um. |sol at ed proteins can al so be phyS|ca |y characterized

usi ng difeh tNUHAIHOXPEES P BEckBT FaI SOMPFiRE| ROAFIMEGITEt Sl MBS B AR enariiRix-of ay
CryStaHhQﬂ&ﬁBh&mn&ﬁéE@hF&Emﬁ%ﬁﬁﬁkéﬂmﬁ&ﬂ%m&%%&ﬂb%e%ﬁﬁakéw§&ﬁﬂ§n@hh@hmﬁﬁﬁgete
reconbi nant protein into culture nedia can first concentrated using a
conmmer CIOAICTRGEPIEIIcEs BROY 81 H neBFEEAES BRIPBICSF Puch8f necpwpry dlbarpgicdinding SRS con
or M 114 paggieRabdoncaR, Yhitctadonbt bif 'a@U@pt’df"sftes Rk |RWMCRBHIHE (GAMGEN ERuERE.
step, the concentrate can be applied to a suitable purification matri x.

Al t er ndtdeylayips S&%ﬁe%ﬁObWOé%@ﬁlaﬁgléetqr@ggws EERiFinsan dent Gyiscrre fetewad Byrhpekowzand
natrlx59&m§ﬂpgkygkgmm@¥%ng(pﬁmgant di et hyl am noet hyl (DEAE) groups. The
matrices can be acryl am de, garose dextran, cellulgse or other types

conmmon! 1 7%8hpl oy by PIOFF“ﬁr oedicad Buird frensiarmerh hossj e be gturified gecordingaio iy wikieblange

step CanetRR. SHahl semesdd nﬁmoa@mﬁd@a{rb&ﬁo%mqagem éx%hg@‘ﬁfﬂﬁﬁ{z IamJ§21h@§@1hM9I e
mat ri ces conprising sulfopr oxymef hyl groups. Finally, one or

nore r SHENSESIAERY séenﬁ?fggfmﬁ%ﬂ%rﬁ%{% go%wrlhﬂefm o lahwn%tb%gﬁtaésm ticmﬁq‘il‘iP{"C)Pmé?l’éps

enpl oyiggnibyidh O ARy Crad3RukiP B@&ﬁqét@meemgltose %ln'dln%fiiogﬁin havée cPLRERB e rﬁﬁ& hyl
or other aliphatic groups, can oy further purjf

e
2011/ 1126ahipeeTP-taseras 728 by zttacha(hto thBlpﬁ‘d?lﬂé" alj@measy pEcabion élvmpa@ﬁaget pest o
f or egoipgropikid ARt EdhinSt BOIBted prdtchAlchObiSo E@;Sﬁ%zlsleﬁt BRSetersRAN udhs Qich &cRifloyed
to provide a honpgeneous reconbinant protein. [0177] Reconbi nant protein
pr oducélapthOEyé@tfélﬁea‘l maggetic jpsengngpanslex-fax s1yalelagranh%r  exanpl e, by initi al
extractppm) f r oryCRhihplP&lip@haSants’ tRInt Q@ R¥icA IR bR HONGRAL KR LARe media
sal ting-out,_ aqueous ion _exchange or size exclusion chromatography steps.
Hi gh pePh 6F miHcensentirdiudng bramBgicRiny il ayolearropensHin oY isd beanFI}PF?alan
purifi cahicONoNMBRDre MIGHR bh@hltﬁﬁ‘dd it FRIRMELhb Borfél(rﬂfaﬁ%étﬂﬁ tRfcochtREOHRIbBANT
protein can be disrupted by any conveni ent nethod, inclu freeze-thaw
cycl i ngPPEGHP @avitehie S T~ diAdieTBi e an gpiop Echgheciatin Cfi‘%‘i FaPlaxsanos
[ 0178] Mpbhipdsa llﬁammr kbstrdie halidg ﬁe@aanlo ufethgm&rﬁm)eﬁagt (0¥dH) @803 A TRE REkicRr@h 8k NS
al so include, for exanple, those descri S. Patent Publ i cati on  No.

2008/ 0F¢DlevEde. 2gHRIcH Lviag cellypie 20 ahe 1BIRY oty mmeabh cploygd; inh protein, gprgisption.

i ncor p%l&hﬁdvé)y d @zftf%ﬁ%@lﬁngéaﬁt@[b Rad Be |e¥n§lo§ﬂ"f | lSﬁthalble Edidd %](éh@nﬁed’ tndlube various
enbodi nents, the CD37-binding agent is a peptide that is not an

ant i bodyseluRleytices GorpprisipgsHiEPsoDybher qa@@mmﬁft%ﬂ ﬁ{j)uaSn d IS dUE hGOIRE PRy
pol ypeptigdpstokhiaice llhklﬁd dMJrﬂhtd%u Hhy QRPIHPLLY stefs BmPORAhE hdrbsHogRtRIAHPLE AW, | N
the art. See, e.g Opi n. . Biotechnol ., 18:295-304 (2007
Hosse etg-aflica giﬂrha%g PF“@?,‘F aysth] Orf@emllpéarﬂ%gzwea)can by ¢pleed 9 ﬁmhmwafy acﬂ%#?

Bi ot echnol ., 17:653-658 (2006), Nygren, FEBS J., 275:2668-76 (2008), and
Skerra, FEBS J., 275:2677-83 (2008), each of mhich i's incorporated by
reference herein inits entirety. In certain enbodi nents, phage display

t echnol ogy has been used to identify/produce the CD37-bi ndi ng pol ypepti de.
In certain enbodi nents, the pol ypeptide conprises a protein scaffold of a
type selected fromthe group consisting of protein A a lipocalin, a
flbronectln donaln an ankyrln consensus repeat donaln and thloredOX|n

A AT o _,J__.,;__,_‘._ - oy . L



WO 2011/ 112978PCT/ US2011/ 028172 - 45 - International Patent Publication No.
WO 03/070984, U.S. Patent Application Publication No. 2005/0239134, U.S.
Pat ent ApwDi20ati1978Publ i cati on No. 2005/ 0124565, and U. 8CTR&R2@EN028172
Application Publication No. 2008/ 0227733, each of which is incorporated by
reference herein in its entirety. I1Il.Imunoconjugates [0182] The present
invention is also directed to conjugates (also referred to herein as

i munodbifitsgaecels ) Soeoppill of Hy foredianPruieRB At Bothrioys cuminaieny ot akmbht s,
and t hedfpldyeDt:QAR 2 IREHEMRbRIE@nBRhaflippsitinsed herein, [inked or conjugated
to a drug or prodrug. Surtable drugs or prodrugs are known in the art. The

drugs dPTF odr Berombarn ot ipdierd Mabpsterial cufthis @ptbstienlated. degferremplseby imtial he

cyt ot OXkfaiORUBALE atetst RBIOREESERMe Jr MOBNEInShea@h, RSB, GRMEIAUIRA ckdhdige or
results in the deatﬁ a cell or induces cell death or in sone nannher

decr eas¥s eé@worwhmaltqgf%vhy sipis- Hisdipgdergiangediquidicragioogranhy (AL 58 Rrsempieyed
mayt anspNghdl RARLBOS stefd N¥Ticroblhit @B 8mpMY QL BXdxpredBiNGSa AcBmbiRhint HYAER|cBn be
benzodi azepi nes, taxoids, CC- 1065 and CC-1065 anal ogs, duocarmycins and

duocar rijEie dWaan@sggnve@ﬁ@dﬁleylwésmclgﬁl}e&fr%‘sze M RNt TcAGOn, MsFhasicHdsIPaAR or

dol ast afst br RNA)sRYSedndc! udi ng auristatins, tomaynycin derivaties, |eptonycin
derivaties, nethotrexate, cisplatin, car bopl atin, daunorubicin,

doxor udPEiSh,  vMstorls kngyat iny ﬂﬁtﬂrh&ﬁ PYELEY iR RpEbaHish andriofhsppedteinscalse: fcBidandici |
and mre@mﬂﬁwn%ﬁexa&é&megl i .9183]crH ChubGMbH IRL €206803 IRE20T ERRIAG (Y, UshNg
a linki ng 8rouq§) inorder to link a drug or prodrug to the antibody or
funct i gNEY/ Y 838t whighisthgtsbe incpraipise by Fedtipnse Berenielty ekfisdin in the art

and i nqbude, fﬁfce%ﬁrmlb%mféh@ Uhd coe7- gfnﬁﬁlg% enlt N OFIRPti BN RH RS not A8 lafidod IAe
groups, photolabile grou pepti dase |a Fe groups and esterase | abi

groups. Va{IMSﬁTlfrth%dScf?rugﬁﬁ%ﬂrwdrpmj‘u@asqnonra@flb%wﬁbp@ﬂd%hm|bm@éeﬂtht%gh %ﬁ@mty to
anti - Cfa%%otelﬂttarg@qﬁé k%wi& ﬁﬁgaﬁ{lts&meg eferrh, B BPinaB M teShof. | ﬁs@d@@@ﬂ (2omeHbsseker

nol ecul e or crosslinkin ses a reactive che at can

gr (0]
ORI ARES ve RNTHTE vt Pl U e e M AR Y e

chem CalERgroups 266076 (@GRS, lafN SMirlahFEERET. OBk be Pi- el 068 ) 29eNs £ vifdh 1pﬁicorp0rated by
N-succi ni m dyl esters and N-sul fosuccinimdyl esters. Additionally t

| nker TRiSTCBESUNGECTR dinifp icWstya Metsatpin\anbefigtrnieaphags display shieiogyalis B)éeraused to

di t hi opydnkifyro@iOWUR ¢DRLbiEER: HEIFEIptiMd. t th @el?ﬁlndern‘ﬂﬂdﬁ&n{soﬂlmfalygéﬁl% todsisbond.

Li nker nol ecul es include, for exanple, Nsuccinimd ridyl dithiaq)

pr opi orPARtEn SSHf of adwpe sslegted frogy r@s%wpe%onaﬁtmg ‘§|R5€tﬁ’é‘n$ g hpOC/alrIB fibrgnezgiy

(1978) )doﬂ&nsmmrmoqwnsﬁ rép%atm&bﬁlyélgltﬁlme@axaut anoate (SPDB) (see, e.g.,

U S Patent No. 4,563,3 Nsucci ni m dyl

4- ( 2- pylP18Y)1 di {qﬁoalf?méWms%tt%amés %%m&te%mmcuks@éemn PUbAGIRES: 815 2Rt

200902 444 33311 molbu3d) CCdrimdtshal clfknﬁs?gﬂ%i‘dr@éllnﬁﬂ t&dnhfahesaﬁémﬁﬁ%tlamﬁlﬁ%‘mn OBRS
CAS R|e£g$ stry nunber 341498-0 i m not hi ol ane, or acetyl succinic

anhydr ingtcin £ d337ehinding qgentp e kiqyp 5%85?8%%k11£eé|1v thsi 45l 355 agekenEdnetal: ffchml ed

with cr@gssl nmk45n§54r(m?meéml it b&n@r@hhﬁodwssl%?@bbnbdnﬂ@hﬂ&cﬂ&%t Curr. Med.
contalnlngfr protected thiol groups thus derived . is then reacted with

a di sulfhcte-S: 1c§r831494 éﬂooaoﬁ%cal%Vf’algchrfﬁytcawgraﬁ:ém ESTeRrObER It BhFRItHY €4 ot

conj ugat@ser e@bodiBerd fefab @@ isR)ca®bRyRIFRE, Q@ly@RAMinokHEdnlisl k] ?&)pmdém e plokddLtyesh. t 0

HPLC, size-exclusion, adsorption, ion exchange and affinity capture,

di al ysil@18H t afyesiemAmbofiggme; the pganf dne nugjy %Ci wti@waw?awne@s%rﬂz -

46 - [ (8l rRNel B eEcnasBaEt (cQf, floRGaRIBSE MutdgB¥2MAtHooI8) ort thebaRK thedP3Hility to

antibody is linked to cytotoxic drugs via disulfide bonds and a

pol yet rWndeweaHQHhﬁrclaple%%celp Sope éﬁ}l?aﬁ‘iﬁlie% the, aptaBEreseaIprises i Uy mhgluelfwt{dﬁe In

ef fi cacyrfh afidiuiv EBHNRGRMUGak améw@ﬂlpﬁéegaqvameponma&mabl InQ:e}tzhﬂ Kﬁﬁ&hrﬁérﬁs

descri bed in W2009/ 0134976. e _additional bhenefit of | i nker de5|g

i s the BRYIGRE coMRHYROREIOTS Bedifiednileiorsidesidyses Mé@‘@ﬁ“eﬁ&f‘?%%m%ﬁn‘i frgeening

anti boqwclafctbgldcmnh&@t& birEClof hréRlnk Yar £ RO ARV ALL el 4. t BicS caspest Pzﬁérﬁ No
conjugates of cell-b ents and dr

&ﬁ% g%:;sllnkedwadlsulfldevﬁ

(- s- S )>-HEdPi-HyS pP%?F%NHyﬁ &041Y e dratghheet O3CTHREHARN Na=23 4! @hPaéent
nar r ow Nanges 0fe, dr 8l.opakda o 0f, 5822@1&U% @@t%ﬁtmhb%cbs% bat stowternet\]@t 5.4 867hU9§1
pot ent bi ol ogi cal activit cancer cel and have the

rd sir

bi ocherha&di Npr dpétfied: %fl%‘F?PbNO o?ﬁ%d%t@@ﬁla?i’@i Hatgid uhli“@'ﬂorhgﬂowg' 02(%7?@
with mniml protein aggregation. [0186] Specifically contenplated in this
aspect is an anti-CD37 antibody drug conjugate of formula (I) or a
conjugate of formula (1"):



CB-[ X1- (-CH2-CH20-)n-Y-Dm(lI) [D Y-(-CH2-CH20-)ii-Xdm CB(P) wherein
[0187] CB represents an anti-CD37 anti body or fragnment; [0188]D represents a
drug; [O0MSOpXivEapy/@sents an aliphatic, an aromatic or aPh@tuse@awesirz unit
attached to the cell-binding agent viag4g._.thioether bond, an am de bond, a
carbamat e bond, or an ether bond; [0190]Y represents an aliphatic, an
aromatic or a heterog%glic unit attached to the drug via a disulfide bond,

[ 0191] Infegagongt Pptent Frbbgagipp sNan Wt @4e10984: oS> Paser8; Appligafiam Sgblicatian A¥p-

| nt egeryohs/0999134, Q7. 84PatbR LOGiLAio8 BLERKER N0 501205455 oA U.St BAGH AJpRBatidnt O
6. [0195]1n sone enbodinents, mis an integer from3 to 5. [0196]1n sone

embodi rshlicationNp.208H03277 &y gachpbhich istippogroralgdibyprplstenspdietpin igdts grtéety-osed i n,
for exanple, U S. Patent No. 6,441,163 and 7, 368,565, the drug can be first
nmodi fi ed to [t r qgissdhododjB@kdsl Ve ester suitable to react with a

cel |l -binding agent. Reaction of these drugs containing an activated |inker

mo: fat %.m%gzh a ¢trd |pr%ieﬁtdiirﬁ@nt§i@eﬁ§ ANoO \irele&l Q@ocgdgﬁfgate@t(bllea @it;erﬂadli Q%E%Sﬂ@ﬁl as
cell -bi.ndi ng agent drug conj ugate. yt ans). nol an. also pbe |1 nked to
ant i - COEPUAMROPEEUSH)-of H“é@‘%etH‘t‘g aa%—ﬁPgt% 9digik ?W§)°§¥ %ﬁe?ntasanée@ﬂf JrRoRd
exanpl eqhiRalkhtSas dPRIBEE heboin] 1Bk &Ik confiRsd tFEGUR N poHRAY 8tikaBlel drip on gro@fu@ifs
are soluble both in ter and in non-gqueous solventg, and can be used to
joi n or®OBP MbieetTty 8t g%t OLGRATISs £ B CEPIOXiS a8 thg TAg SHPIOXIEA8HY Uard PkRes
| i nki n@y@kRupsonjudst Wb the pedsedt abichtivacdah @8ahy Bitpouhdber @sdlifat theeR&h oW tehll, or
nd .cell bindin he |inkers

f Kf, gfjgﬁh%c%gﬁ%md;%ﬁﬁr i, Eﬂnilehlg}eﬂnﬁli deglfeg'%g E%}FW%E@P Osihélgde(sa,nfgrs engnpfe, maytansinoids

2011/ 1138 M ReddiddRPihhbb 28thdi3uitable cytotoxic agents are for example benzodiazepines, taxoids, CC-
1065 and CC-1065 analogs, duocarmycins and duocarmycin analogs, enediynes, such as calicheamicins,
dolastatin and dolastatin analogs including auristatins, tomaymycin derivaties, leptomycin derivaties,
methotrexate, cisplatin, carboplatin, daunorubicin, doxorubicin, vincristine, vinblastine, melphalan,
mitomycin C, chlorambucil and morpholino doxorubicin.
[0183] Such conjugates can be prepared by using a linking group in order to link a drug or prodrug to
the antibody or functional equivalent. Suitable linking groups are well known in the art and include, for
example, disulfide groups, thioether groups, acid labile groups, photolabile groups, peptidase labile
groups and esterase labile groups.
[0184] The drug or prodrug can, for example, be linked to the anti-CD37 antibody or fragment
thereof through a disulfide bond. The linker molecule or crosslinking agent comprises a reactive chemical
group that can react with the anti-CD37 antibody or fragment thereof. The reactive chemical groups for
reaction with the cell-binding agent can be N-succinimidyl esters and N-sulfosuccinimidyl esters.
Additionally the linker molecule comprises a reactive chemical group, which can be a dithiopyridyl group
that can react with the drug to form a disulfide bond. Linker molecules include, for example, N-
succinimidyl 3-(2-pyridyldithio) propionate (SPDP) (see, e.g., Carlsson et al., Biochem. J., 173: 723-737
(1978)), N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB) (see, e.g., U.S. Patent No. 4,563,304), N-
succinimidyl 4-(2-pyridyldithio)2-sulfobutanoate (sulfo-SPDB) (see US Publication No. 20090274713) ,
N-succinimidyl 4-(2-pyridyldithio) pentanoate (SPP) (see, e.g., CAS Registry number 341498-08-6), 2-
iminothiolane, or acetylsuccinic anhydride. For example, the antibody or cell binding agent can be
modified with crosslinking reagents and the antibody or cell binding agent containing free or protected
thiol groups thus derived is then reacted with a disulfide- or thiol-containing maytansinoid to produce
conjugates. The conjugates can be purified by chromatography, including but not limited to HPLC, size-

exclusion, adsorption, ion exchange and affinity capture, dialysis or tangential flow filtration.



group at one end, and an active ester at the other end. As a general
exanpl e of the synthesis of a cytotoxic conjugate using a PEG |inking
group, revenenca2978 again made to U S. Patent 6, 716, 821 pamiushoii1928172
incorporated entirely by reference herggn. Synthesis begins with the
reaction of one or nore cytotoxic agents bearing a reactive PEG noiety with
a cell-binding agent, resulting in displacenent of the termnal active
ester dP18hch Pemethprasrte thopreteyt iByenten. disiandCRBY gntibedy Bldkykto cratogis|drugs

bi ndi ng,iA@&Mide Hoﬁdyan@hgol?etﬁm&&tg?ebps GRP UL RNBInE HTotcRdy) So1 QR OF thBBfFRacy of
cytotoxi c agents coval en I¥ bonded ?o_a cel blndlng@agent t roa?h a gEG

| i nki nghgiwaynocoeeaten atych edlgpyable, By genhilicplinkgss e cégscried i dY 93098 O 4OR0-t Hée

bi f unctii@inahal BESREEARS lihkd QEsidiOis R deQHd GshansRARE 1aU6 afll b hfihifhel dBRicghnon(cFuUCh
as a pyridyldisulfide), which can then be treated with a thiol-containing
mayt anshhaittpotndiye sondeta Sosifirght sontemplaipdiheis MpeHaE cemugatcelof cpli-hiaing
can be Jmdi fiierbdiibkedtiediQilfidénespQas-) B&Eng {o&?&hﬁéﬂé%ﬂycb&ph&%sg@%@?b@)_nll__EL') ol
noi ety which can then can be treated with a reactive disul fide-caontalning
mayt anstiict grrpauereef deredoad; of grinre deseiiked)that shovpieliiv e high petsptukirlescal aqtyity 7]
Ant i bodyy 4B YhARS AR £dGA0E WERIEScMbibtheRRAr Blopauabbehish %ﬁu%aen P akPhigh
prepared. Such crosslinkers are described in the art (see US Publication
No. 20030'E9938Y Wihmining] nigfein Bearesttie not |inited to, N succininidyl

4 (mal ghHflomebfitirkalty ChlFHABECAr BRXKhak & (FMBRLCDIN SATRy O LOAREKS oft he
anti bo is nodified wth crosslinking reagents such as succini m dy

4- (N Py @otrecpirgae emekdkhne- | - car boxyl ate (SMCC), sul f o- SMCC,

mal ei m dobenzoyl - N- hydrgxysuesi, nircde -esper (MgH), sul fo- MBS or

succi ni m dyl -i odoacetate, as described in the literature, to introduce 1-10
reacti ve-graupscto@shixjaks et alqy Eur. J. Biochem, 101:395-399 (1979);
Hashida et al, J. Applied Biochem, 56-63 (1984); and Liu et al, Biochem,
18: 690-8B%%if:1979)). The nodified antibody is then reacted with the

t hi ol cont ai ni ng mayt ansi noi d derivative to produce a conjugate. The

conj ugg_tpfma_n B8 rBtEsehts SladtyCIOE] antibddylorth@ent;hr ough a Sephadex &5 col um
or by dialysis or tangential flow filtration. The nodified antibodies are

t r eat ed%ﬁdh t Racrrescft 2 €84t ai ni ng maytansinoid (1 to 2 nol ar

equi valigrgef mal & Birelen@ bR Hipha@) dh A0MbROGUMRMERASRRI dit 8 1 IRt LE-bRdBg agent
purified by gel filtration through a Sephadex G 25 col um, chromatography
on a ceizhihtoctheichondagaidetbane gcaRematepondyyiaa cder Roatkgential flow filtration
or a Cq_ﬁﬁﬂpat i Qnreﬁlfeséﬁ_%t fogsnhie raﬁojromé[ﬁépércﬁhét}{rocﬁﬁg MR raﬁ%e@fto U1el8hug via a
mayt ansi noi ds per anti body are |inked. One nethod is to nodify antlﬁodles
with subetfifiedpPeflyl 4- (N-mal ei ni donet hyl ) - cycl ohexane-1 - car boxyl ate (SMCC) to
i ntrodygmipel ei wipde19roups fol l owed by reaction of the nodified antibody
with a thiol-containing maytansinoid to give a thioether-linked conjugate.
Agai n d8H2hgat B ot tesdr g A9 SifRty nol ecul es per anti body nol ecul e result.
Mayt angpiyai d coiyddgatLs ok 1apbd bodi es, antibody fragments, and ot her
proteins are nade in the sane way, [0198] 1 n another aspect of the

i nvent ilB4] t helncoae cahedmeRty M & 2p et B2 {he drug via a non- cl eavabl e
bond thopsgh t ieohRtRbEMAERE Y REn dBEGrER3ELs.. Sui tabl e crosslinking
reagents conprising hydrophilic PEG chains that formlinkers between a drug
and t hdO3¢l i - chipmgsEpeliegnty m if pigiredony atodl SYtemsiivelk dbdrrlesad tonfor grampleyy
are conmer edwét ING. 8Mai, 1 @blagd (1368, 56 apdiey t41088 AMARLASE RIBEE0: a P ester

Ohi o). Suitable PEG containing crosslinkers can al so, be synthesized from
comer SPEbIGtoAGAst Vislhp eclPprgting fgont Repetion 2g HprapgISroit ning2g pyvated Jigker moicty

t henselw@sa Usl-padiat a hebva O biRhdr Qn&mr@fsﬁrédhcﬁlg(‘ahwllﬁﬁﬁné@ﬂ@dﬁlg cOhjBgate.
skilled in the art. The drugs can be reacted w th bifuncti onal

PEG- conf&jtapingide pasalsq lv%lklé@g ¢ gntigh Ve ribpULdiseestent rines ‘G Gking sroupsdt st Z
- X1- (- Gbi2n £z Aapldim (RS Datddy 6,ME, 20 d T hel@ PEIE AR Idabablieliidg dréupt/xcRatuBboth in
Publ i cati on 20090274713 and in W2009/ 0134976, which can then react w th
the celVatBirAdinAynRgeYs obvepis AR gan be Reehjougiaac oTAneTs CHAK @BSAts tp Reclt ingling

bi ndi ngigeaN FRempREi FHE GnMhd SrotfRanddideUREtIbANRIIRIEBECT Q&SHsithl @act Qith Bts@dbCe
a thiolreactive grou (such as a mal ei.mi de or hal oacet am de) which can then

up ¢ ) :
be tredees Wl Jinde gpentot caRNIthendef tha haksnihepugh 2 Binsiergbsubhypdy) glispdide |
anot her nethod, the cell binding can be nodified with the bifunctional PEG
crosslinker to introduce a thiol noiety which can then be treated with a
thiol-reactive maytansinoid (such as a maytansinoid bearing a mal eim de or
hal oacetam de), to provide a conjugate. [0199] Accordi ngly, another aspect
of the present invention is an anti-CD37 anti body drug conjugate of fornula
(1) or of formula (I1"): CB-[X1-(-CH2-CH2-0-)n-Yp-DIn(I1)
[D-Yp-(-CH2-CH2-0-)ii-Xdm CB(I1") wherein, CB represents an anti-CD37

NN N PN o v NN A .



[0205]mis an integer from2 to 15; and [0206]n is an integer from1 to
2000. [0207] I n sonme enbodi nents, mis an integer from2 to 8; and [0208]1In
sonme enmbodDreentE2978 is an integer from1 to 24. [0209] | rCIarseoiemRg1d? nent s,
mis an integer from2 to 6. [0210]In_gone enbodi ments, mis an integer
from3 to 5. [0211]In sone enbodinents, nis an integer from2 to 8.
Exanpl es of suitable PEG containing |inkers include |inkers having an

N- succigioupiagigie cadtaas appcting etar pobee@eisndd Ay casiebexempledf thepyithesis QER PEAOWEt h

t he antdonitlRd ugifl iabPEY 18ikink! BOHEREfelcRr ROfgaindmalield U MitciRlG1 AREOWhRN is
haloacetyl-based nmoi ety for feaction with the conpound. A PEG spacer can be

i ncor poPRARIRtEhEGTANYY Efgense ihaiedy ToMBRHS Peeishwitiathe repgtiqmel GAstOR Gipse SELEFF bed
her ei N.agedih Al dhGREPRCTHIINE Qe DR BbTiine aggm res[u@tg%%]l NoeRfent JT€hel thikid] S

di scl osed herein are described in detail in U'S. Patent Publication Nos.
200501@9@@3685th cegh 9ot ES mekly Pnanvine 9¢id 1sidye of therrsll bidingeantoP yiid 2h
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crosslinkers are described in the art (see US Publication No. 20050169933) and include but are not limited
to, N-succinimidyl 4-(maleimidomethyl) cyclohexanecarboxylate (SMCC). In some embodiments, the
antibody is modified with crosslinking reagents such as succinimidyl 4-(N-maleimidomethyl)-
cyclohexane-1-carboxylate (SMCC), sulfo-SMCC, maleimidobenzoyl-N-hydroxysuccinimide ester
(MBS), sulfo-MBS or succinimidyl-iodoacetate, as described in the literature, to introduce 1-10 reactive
groups (Yoshitake et al, Eur. J. Biochem., 101:395-399 (1979); Hashida et al, J. Applied Biochem., 56-63
(1984); and Liu et al, Biochem., 18:690-697 (1979)). The modified antibody is then reacted with the thiol-
containing maytansinoid derivative to produce a conjugate. The conjugate can be purified by gel filtration
through a Sephadex G25 column or by dialysis or tangential flow filtration. The modified antibodies are
treated with the thiol-containing maytansinoid (1 to 2 molar equivalent/maleimido group) and antibody-
maytansinoid conjugates are purified by gel filtration through a Sephadex G-25 column, chromatography
on a ceramic hydroxyapatite column, dialysis or tangential flow filtration or a combination of methods
thereof. Typically, an average of 1-10 maytansinoids per antibody are linked. One method is to modify
antibodies with succinimidyl 4-(N-maleimidomethyl)-cyclohexane-1-carboxylate (SMCC) to introduce
maleimido groups followed by reaction of the modified antibody with a thiol-containing maytansinoid to
give a thioether-linked conjugate. Again conjugates with 1 to 10 drug molecules per antibody molecule
result. Maytansinoid conjugates of antibodies, antibody fragments, and other proteins are made in the
same way.

[0198] In another aspect of the invention, the CD37 antibody is linked to the drug via a non-
cleavable bond through the intermediacy of a PEG spacer. Suitable crosslinking reagents comprising
hydrophilic PEG chains that form linkers between a drug and the anti-CD37 antibody or fragment are
also well known in the art, or are commercially available (for example from Quanta Biodesign, Powell,

Ohio). Suitable PEG-containing crosslinkers can also be synthesized from commercially available PEGs
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themselves using standard synthetic chemistry techniques known to one skilled in the art. The drugs can
be reacted with bifunctional PEG-containing cross linkers to give compounds of the following formula, Z
—X—~(-CH,—CH,-0-),~Y,—D, by methods described in detail in US Patent Publication 20090274713 and
in WO02009/0134976, which can then react with the cell binding agent to provide a conjugate.
Alternatively, the cell binding can be modified with the bifunctional PEG crosslinker to introduce a thiol-
reactive group (such as a maleimide or haloacetamide) which can then be treated with a thiol-containing
maytansinoid to provide a conjugate. In another method, the cell binding can be modified with the
bifunctional PEG crosslinker to introduce a thiol moiety which can then be treated with a thiol-reactive
maytansinoid (such as a maytansinoid bearing a maleimide or haloacetamide), to provide a conjugate.
[0199] Accordingly, another aspect of the present invention is an anti-CD37 antibody drug conjugate
of formula (II) or of formula (I1I'):
CB—[X—(-CH,~CH,—~0-),—Y;D]n (1)

[D-Y,—(—-CH,-CH,—0-),—X|]»-CB (1)
wherein, CB represents an anti-CD37 antibody or fragment;

[0200] D represents a drug;

[0201] X represents an aliphatic, an aromatic or a heterocyclic unit bonded to the cell-binding agent
via a thioether bond, an amide bond, a carbamate bond, or an ether bond;

[0202] Y represents an aliphatic, an aromatic, or a heterocyclic unit bonded to the drug via a covalent
bond selected from the group consisting of a thioether bond, an amide bond, a carbamate bond, an ether
bond, an amine bond, a carbon-carbon bond and a hydrazone bond;

[0203] lisOorl1;

[0204] pisOorl;

[0205] m is an integer from 2 to 15; and

[0206] n is an integer from 1 to 2000.

[0207] In some embodiments, m is an integer from 2 to 8; and

[0208] In some embodiments, n is an integer from 1 to 24.

[0209] In some embodiments, m is an integer from 2 to 6.

[0210] In some embodiments, m is an integer from 3 to 5.

[0211] In some embodiments, n is an integer from 2 to 8. Examples of suitable PEG-containing

linkers include linkers having an N-succinimidyl ester or N-sulfosuccinimidyl ester moiety for reaction
with the anti-CD37 antibody or fragment thereof, as well as a maleimido- or haloacetyl-based moiety for
reaction with the compound. A PEG spacer can be incorporated into any crosslinker known in the art by

the methods described herein.
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[0212] Many of the linkers disclosed herein are described in detail in U.S. Patent Publication
Nos. 20050169933 and 20090274713, and in WO02009/0134976; the contents of which are entirely
incorporated herein by reference.

[0213] The present invention includes aspects wherein about 2 to about 8 drug molecules ("drug
load™), for example, maytansinoid, are linked to an anti-CD37 antibody or fragment thereof, the anti-
tumor effect of the conjugate is much more efficacious as compared to a drug load of a lesser or higher
number of drugs linked to the same cell binding agent. "Drug load"”, as used herein, refers to the number
of drug molecules (e.g., a maytansinoid) that can be attached to a cell binding agent (e.g., an anti-CD37
antibody or fragment thereof). In one aspect, the number of drug molecules that can be attached to a cell
binding agent can average from about 2 to about 8§ (e.g., 1.9, 2.0, 2.1, 2.2,2.3,2.4,2.5,2.6,2.7, 2.8, 2.9,
3.0,3.1,3.2,3.3,3.4,3.5,3.6,3.7,3.8,3.9,4.0,4.1,42,43,44,45,4.6,4.7,48,49,5.0,5.1,52,53,
54,55,5.6,5.7,58,5.9,6.0,6.1,6.2, 63,64, 6.5, 6.6,6.7,68,69,7.0,7.1,7.2,73,74,7.5,7.6, 7.7,
7.8, 7.9, 8.0, 8.1). N*-deacetyl-N* -(3-mercapto-1-oxopropyl)-maytansine (DM1) and N* -deacetyl-N* -
(4-mercapto-4-methyl-1-oxopentyl) maytansine (DM4) can be used.

[0214] Thus, in one aspect, an immunocongugate comprises 1 maytansinoid per antibody. In
another aspect, an immunocongugate comprises 2 maytansinoids per antibody. In another aspect, an
immunocongugate comprises 3 maytansinoids per antibody. In another aspect, an immunocongugate
comprises 4 maytansinoids per antibody. In another aspect, an immunocongugate comprises 5
maytansinoids per antibody. In another aspect, an immunocongugate comprises 6 maytansinoids per
antibody. In another aspect, an immunocongugate comprises 7 maytansinoids per antibody. In another
aspect, an immunocongugate comprises 8 maytansinoids per antibody.

[0215] In one aspect, an immunoconjugate comprises about 1 to about 8 maytansinoids per antibody.
In another aspect, an immunoconjugate comprises about 2 to about 7 maytansinoids per antibody. In
another aspect, an immunoconjugate comprises about 2 to about 6 maytansinoids per antibody. In another
aspect, an immunoconjugate comprises about 2 to about 5 maytansinoids per antibody. In another aspect,
an immunoconjugate comprises about 3 to about 5 maytansinoids per antibody. In another aspect, an
immunoconjugate comprises about 3 to about 4 maytansinoids per antibody.

[0216] In one aspect, a composition comprising immunoconjugates has an average of about 2 to
about 8 (e.g., 1.9,2.0,2.1,2.2,2.3,24,25,2.6,2.7,28,29,3.0,3.1,3.2,3.3,34,35,3.6,3.7,3.8, 3.9,
4.0,4.1,42,43,4.4,45,4.6,4.7,4.8,4.9,5.0,5.1,5.2,53,54,55,5.6,57,58,5.9, 6.0, 6.1,6.2, 6.3,
6.4, 6.5, 6.6,6.7, 68,69, 70,71, 72,173,174, 75,76, 7.7, 78, 7.9, 8.0, 8.1) drug molecules (e.g.,
maytansinoids) attached per antibody. In one aspect, a composition comprising immunoconjugates has an
average of about 1 to about 8 drug molecules (e.g., maytansinoids) per antibody. In one aspect, a
composition comprising immunoconjugates has an average of about 2 to about 7 drug molecules (e.g.,

maytansinoids) per antibody. In one aspect, a composition comprising immunoconjugates has an average
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of about 2 to about 6 drug molecules (e.g., maytansinoids) per antibody. In one aspect, a composition
comprising immunoconjugates has an average of about 2 to about 5 drug molecules (e.g., maytansinoids)
per antibody. In one aspect, a composition comprising immunoconjugates has an average of about 3 to
about 5 drug molecules (e.g., maytansinoids) per antibody. In one aspect, a composition comprising
immunoconjugates has an average of about 3 to about 4 drug molecules (e.g., maytansinoids) per
antibody.

[0217] In one aspect, a composition comprising immunoconjugates has an average of about 2 £ (.5,
about 3 = 0.5, about 4 + 0.5, about 5 £ 0.5, about 6 £ (.5, about 7 & 0.5, or about 8 £ 0.5 drug molecules
(e.g., maytansinoids) attached per antibody. In one aspect, a composition comprising immunoconjugates
has an average of about 3.5 + 0.5 drug molecules (e.g., maytansinoids) per antibody.

[0218] The anti-CD37 antibody or fragment thercof can be modified by reacting a bifunctional
crosslinking reagent with the anti-CD37 antibody or fragment thereof, thereby resulting in the covalent
attachment of a linker molecule to the anti-CD37 antibody or fragment therecof. As used herein, a
"bifunctional crosslinking reagent” is any chemical moiety that covalently links a cell-binding agent to a
drug, such as the drugs described herein. In another method, a portion of the linking moiety is provided
by the drug. In this respect, the drug comprises a linking moiety that is part of a larger linker molecule
that is used to join the cell-binding agent to the drug. For example, to form the maytansinoid DM 1, the
side chain at the C-3 hydroxyl group of maytansine is modified to have a free sulthydryl group (SH). This
thiolated form of maytansine can react with a modified cell-binding agent to form a conjugate. Therefore,
the final linker is assembled from two components, one of which is provided by the crosslinking reagent,
while the other is provided by the side chain from DMI.

[0219] The drug molecules can also be linked to the antibody molecules through an intermediary
carrier molecule such as serum albumin.

[0220] As used herein, the expression "linked to a cell-binding agent" or "linked to an anti-CD37
antibody or fragment” refers to the conjugate molecule comprising at least one drug derivative bound to a
cell-binding agent anti-CD37 antibody or fragment via a suitable linking group, or a precursor thereof.
One linking group is SMCC.

[0221] In certain embodiments, cytotoxic agents useful in the present invention are maytansinoids
and maytansinoid analogs. Examples of suitable maytansinoids include esters of maytansinol and
maytansinol analogs. Included are any drugs that inhibit microtubule formation and that are highly toxic
to mammalian cells, as are maytansinol and maytansinol analogs.

[0222] Examples of suitable maytansinol esters include those having a modified aromatic ring and
those having modifications at other positions. Such suitable maytansinoids are disclosed in U.S. Patent

Nos. 4,424,219; 4,256,746; 4,294,757, 4,307,016; 4,313,946; 4,315,929; 4,331,598; 4,361,650; 4,362,663;
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[0224] In another embodiment, the conjugates of the present invention utilize the thiol-containing

maytansinoid N -deacetyl-N* (4-methy1-4-mercapto-1-  oxopentyl)-maytansine (e.g., DM4) as the
cytotoxic agent. DM4 is represented by the following structural formula (IV):

SH

NS o
MeOo HO H (Iv)
[0225] Another maytansinoid comprising a side chain that contains a sterically hindered thiol bond is

N -deacetyl-N-* (4-mercapto-1-oxopentyl)-maytansine (termed DM3), represented by the following

(@]
I o L
(@]

structural formula (V):

MeO

MeO V)
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[0226] Each of the maytansinoids taught in US Patent No. 5,208,020 and 7,276,497, can also be used
in the conjugate of the present invention. In this regard, the entire disclosure of 5,208,020 and 7,276,697
is incorporated herein by reference.

[0227] Many positions on maytansinoids can serve as the position to chemically link the linking
moiety. For example, the C-3 position having a hydroxyl group, the C-14 position modified with
hydroxymethyl, the C-15 position modified with hydroxy and the C-20 position having a hydroxy group
are all expected to be useful. In some embodiments, the C-3 position serves as the position to chemically
link the linking moiety, and in some particular embodiments, the C-3 position of maytansinol serves as the
position to chemically link the linking moiety.

[0228] Structural representations of some conjugates are shown below:
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[0229] Several descriptions for producing such antibody-maytansinoid conjugates are provided in

U.S. Patent Nos. 6,333,410, 6,441,163, 6,716,821, and 7,368,565, each of which is incorporated herein in
its entirety.

[0230] In general, a solution of an antibody in aqueous buffer can be incubated with a molar excess
of maytansinoids having a disulfide moiety that bears a reactive group. The reaction mixture can be
quenched by addition of excess amine (such as ethanolamine, taurine, etc.). The maytansinoid-antibody

conjugate can then be purified by gel filtration.
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wherein R; is a hydrogen atom, hydroxy or methoxy group and R, is a C;-C; alkoxy group, or a
pharmaceutically acceptable salt thereof.
[0233] Conjugates of antibodies with maytansinoid or other drugs can be evaluated for their ability to
suppress proliferation of various unwanted cell lines in vitro. For example, cell lines such as the human
lymphoma cell line Daudi and the human lymphoma cell line Ramos, can easily be used for the
assessment of cytotoxicity of these compounds. Cells to be evaluated can be exposed to the compounds
for 4 to 5 days and the surviving fractions of cells measured in direct assays by known methods. 1Cs
values can then be calculated from the results of the assays.
[0234] The immunoconjugates can, according to some embodiments described herein, be internalized
into cells. The immunocongugate, therefore, can exert a therapeutic effect when it is taken up by, or
internalized, by a CD37-expressing cell. In some particular embodiments, the immunoconjugate
comprises an antibody, antibody fragment, or polypeptide, linked to a cytotoxic agent by a cleavable
linker, and the cytotoxic agent is cleaved from the antibody, antibody fragment, or polypeptide, wherein it
is internalized by a CD37-expressing cell.
[0235] In some embodiments, the immunoconjugates are capable of reducing tumor volume. For
example, in some embodiments, treatment with an immunoconjugate results in a %T/C value that is less
than about 50%, less than about 45%, less than about 40%, less than about 35%, less than about 30%, less
than about 25%, less than about 20%, less than about 15%, less than about 10%, or less than about 5%. In



[0228] Structural representations of sone conjugates are shown bel ow
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7, 368, 565, each of which is incorporated herein in its entirety. [0230]In
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siRNA molecules can be linked to an antibody by this method.

111. Polynucleotides

[0237] In certain embodiments, the invention encompasses polynucleotides comprising
polynucleotides that encode a polypeptide that specifically binds CD37 or a fragment of such a
polypeptide. For example, the invention provides a polynucleotide comprising a nucleic acid sequence
that encodes an antibody to a human CD37 or encodes a fragment of such an antibody. The
polynucleotides of the invention can be in the form of RNA or in the form of DNA. DNA includes
cDNA, genomic DNA, and synthetic DNA; and can be double-stranded or single-stranded, and if single
stranded can be the coding strand or non-coding (anti-sense) strand.

[0238] In certain embodiments, the polynucleotides are isolated. In certain embodiments, the
polynucleotides are substantially pure.

[0239] The invention provides a polynucleotide comprising a polynucleotide encoding a polypeptide
comprising a sequence selected from the group consisting of SEQ ID NOs:4-120.

[0240] The invention further provides a polynucleotide comprising a sequence selected from those

shown in Tables 7-10 below.

Table 7: Variable heavy chain polynucleotide sequences

Antibody VH Polynucleotide Sequence (SEQ ID NO)
muCD37-3 caggtgcaggtgaaggagtcaggacctggcctggtggcgecctcacagagectgtecattacatgeactg
tctcagggtictcattaaccacctctggtgtaagetgggttcgecagectccaggaaagggtetggagty
getgggagtaatatggggtgacgggagceacaaactatcattcagetctcaaatccagactgageatcaag
aaggatcactccaagagccaagttttcttaaaactgaacagtctgcaaactgatgacacagecacgtact
actgtgccaaaggaggctactegttggeteactggggccaagggactetggtcacagtetetgea (SEQ ID
NO:121)
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chCD37-38

aagcttgccaccatgggctggagttgtatcattctgtttttggtggccaccgecactggagtecaticccaagtgeaactee
aggaatctggccctgacctggttaagecatctcagagectetccetgacctgeactgttacaggatactcaatcacatcag
getttggetggcactggatcagacaatticcecgggaacaagtiggaatggatgocttacatictgtatagegggggtaceg
attacaatccttccctcaagagcecgaatctetatcaccagggatacaagcaagaaccaattttttctccgectcagetctgtg
actaccgaagataccgctacttactattgtgccaggggctactatggatatggtgcatggticgtetattgggaccaggga
accctggtgactgtgagegetgectctaccaagggeee (SEQ ID NO:128)

huCD37-38

aagcttgccaccatgggttggagetgcatcattettitcctggtegetactgecaactggagtccactcacaggtecagetgc
aagagtccggteetgggcttgtgaaacccagecagtecetcagtcteaccetgtactgtetetggetactetattaccagtgg
gttcggetggcattggattaggcagtttccecggtaagggactggagtggatggcatatatcctgtacageggaggaace

gattacaacccaagtctgaagagcaggatcagceattacccgggacacaagcaaaaaccagtttitcettcggetgtetagt
gttacagctgcagacaccgctacttactatigtgctcggggttactatggctatgggoctiggtttgtatattggooacaag

geactcttgtgaccgtgagecagegectcaacaaagggece (SEQ 1D NO:129)

muCD37-50

gatgtgcagcticaggagtcaggacctgacctgttgaaaccttctcagtcactttcactcacctgcactg
tcactggctactccatcaccagtggttttgcctggcactggatccggeagtticcaggaaacaaactgga
atggatggoctacatactctacagtggtagcactgtctacageccatctctcaaaagtcgaatctctate
actcgagacacatccaagaaccacttcttcctgcagttgaattctgtgactactgaggacacagecacat

attactgtgcaagagggtactatggttacggegectggttigettactgggaccaagggactetggtecac
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tc

muCD37-57 gatgtgcagcticaggagtcaggacctgacctgttgaaaccttctcagtcactttcactcacctgcactg
tcactggctactccatcaccagtggttttgcctggcactggatccggeagtticcaggaaacaaactgga
atggatggoctacatactctacagtggtagcactgtctacageccatctctcaaaagtcgaatctctate
actcgagacacatccaagaaccagttcticctgcagttgaattctgtgactactgaggacacagecacatattactgtgcaa
gagggtactatggttacggegectggtttgcttactggggccaagggactetggteactgtetetgea (SEQ ID
NO:134)
aagcttgccaccatgggctggagetgcatcattetgtttctggtggccacageaactggegticacagtcaagtecaactg
caggagagcggccccggactcetgaaaccatctcagtcactcagtctgacatgtactgtgageggcetacageattaccte
aggcttcgettggeattggatcaggcagttcecccggaaaaggtctggagtggatggootacattctgtacageggeagta
cagtgtattcaccctcctigaaatctaggatatcaatcacacgtgatacaagcaaaaatcagttcttcctccagetgaactee
gtcaccgccgeagacacagceaacctattattgtgetcgeggatactacggatatggcgeatggticgectattggggcca
ggggacactcgtgaccgtttccgecgecteccacaaagggeee (SEQ ID NO:135)

huCD37-57

Table 8: Variable light chain polynucleotide sequences

Antibody
muCD37-3

VL Polynucleotide Sequence (SEQ ID NO)
gacatccagatgactcagtctccagectecctttetgtatctgtgggagaaactgtcaccatcacatgte
gagcaagtgagaatattcgcagtaatttagcatggtatcagcagaaacagggaaaatctcctcagetcect
ggtcaatgttgcaacaaacttagcagatggtatgccatcaaggttcagtggcagtggatcaggcacacag
tattccctcaagatcaacagectgcagtctgaagatttiggoacttattactgtcaacattattggoota




huCD37-3vl. 1 a agcttgccacc atgggctggagctgtatc attctgtttctggtggceg
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§8

gc
tc

ta

ayQdagt t t cccggt aaggggct ggagt ggat ggcat at at cct gt acageggagg

aacc ¢
aaaaag
agacag
gcact g
gatgtg
t cact

atras7-aacccaa
cagtttttccttc
cgctacttact at
tt gt gaccgt gag
cagat caggagt c
gct act ccat cac

Ofatt@Gaageanr caggaltgagatcatt geegygaaatggaggactctgacattgtgetcaca
ogeicgtacatchatggttgcac@geicegcgggtgaccatgacatgetetgecagttcetccgtgacatatatge
t giggaticegaggiccagtatigoahahgaogetat goidtghgiatdgoggacarc
Cegrageettcragtagaggyeeagcitattddidiargedi2Bpadpagiigdeabattactgt
aggatgitganat gictgasagebtaheaghagobithaaatcg (SRQDACt g
CHQtlgat t t t gcct ggcact gg atccggce agtttcc agg aa aca aact

g9

a atgg
act cgg
at att

aaggga
I D NO

ahgUopTtAcat ac
gac acat ccaag

t ehagtagicggbrgcacighatagiegcogsabalkgtaaagagiccgaat Ct Ct 3

aggeactchaiiitectigatgagtdogicagalh giigigaaticact Gaggaae@eage ¢

At C
ac

actgtgca ag aggghaticaftgiaiactgegarcigetidgeictcacdcoggatetcacaatcagcageatgg
ctctggtcac WWO2ROEdAt3ROLBIPGHT D2t dot 2B TatdrcecabBacgttcdogicgdab@eattf HE(
130) aataaagcgg (SEQ ID NO:144)
huCD37-50 gaattcgccaccatgggttggtcatgcattatictgttcetggtigetaccgcaacaggagtacatagtgagatagtecteac

ccaaagtcctgetactatgtctgecageccaggagagegtgtgaccatgactigetctgcaacctcaagtgtgacatacat
gcattggtatcagcaaaagcctggcecaatcecctaaaaggtggatctacgatactictaatetgecatacggtgtgcccge
aaggttctccgggagtgocagtggcaccagttatagtctgaccatcagticaatggaagecagaggatgcagceaacctatt
attgtcagcagtggtcegataatceccctacttttggtcagggtacaaagetggagattaagegtacg (SEQ 1D

NO:145)




huCD37- 50

aaget t gccaccat ggggt ggt ect gcat aat ccti fi cct ggttgct act gct accggagt ccatt cacaggtg
cagct gc awgagticagegyécccggcect gct ¢ aagcecttctc PCT/US2011/028172

agagt ct gagt ct gacttgtact gtttctggct acage ggt.aaccagceg

gtttcgcttggcact ggat cagacagcat cccggcaacaaact ggagt ggat gggat acat act gt act caggct

caact

gt ct at
aacagg
accgcg
caagg

gat gt

te¥devtdect gal
gtt

gct gacact gcaa
caccctcgtaact
caqat caqqaqt c

a@pticHe e QA tcatec et graC keIL B aGAEEHEITRIA t ct gcaglt g
gtgccacctcaagtgtgacttacatgecactggtaccagecagaagtcaggeacctccecccaaaagatggatttatgacaca

clegaaratgestigggyeicecgsigaticastesrgigestaespgericineteigicreyeicuetigy ggce

R egelgtag e eqcr e BRCtas erae i eee SR SIEC P ES C RIS i SRS PRt tEga
ApaRgcEs) ANQgdd@cct t ct cagt cactttcact cacct gcact g

tcact
at ggat
act cgg
attact
tgtctd

JefRat-état ct ¢
gggct acat acac
gactc atcc aa
gt gcaagaggat a|
tgca (SEQ ID

cengticggeaceaggeTieggeaetiyyiatiedeticaatedastesogeanearareigeiac
t GregAgeIgetcarreHEIZEeT ¢ LR SR lASIBElg EqcaReH e itcrgttage tatat
OeratestHepEeaspraerissgeashiicRip et R etigacErretche ragelegrderssagicetae

c@%ﬁttgwgg%@zﬁggﬂg@@gﬁa@wm@é@@@%@%&?@g@@%@fg@? getac
N@_cag:ggtggqgmycngctacattcgggcagggaactaagctggagatcaaacgtacg SEQ ID

at

Aaget t
cagttd
t ggagt
gcagc
ggettt
t caac

gccaccat gggt t
gnuCD37-56

ccggcccagaagt

gett ggcact gga

giPdtflgcat cat cct gt t cct ggt ggecact gecact ggegt geat t cagaagt t
caaattgttctcacccagtctccagceattcatgtetgcatctccaggggataaggtcaccatgacctgea

ogtEesagtreistaigetgadiseaestat tecedrasicasE et el erare ggpt ttatzrengetat
ccaaactggcttctggagtcectgetegettcagtggeggtgggtetgggacctettac

t Cctjacragracecseidgrgedatigadeigerdlatiagtpatagengtacaitagteeecat t acagt ggc
cacccacgttcggaggggggaccaagetggaaataaaacgg (SEQ ID NO:148)

ca

caattd
taatta
gact go
t caggd
gatgtd
tcact

dagbéébagcect g
cgt

ct ct gacacagca
caccct ggt cac
cagat caggagt c
gct act ccat cac

cergirpergentdestiettattttalct ety gt Btac gagatiaeptdtiatatigtotigeagct
acagagtccagccttcatgagtgcttctcccggagaaaaggtcacaatgacttgttcagettectcctcegtcacatacatg
etz gaicaicegregTzegreRgtr tedaagiggnitidt entryatpc Tt ggsctitegtgtcansteg g g g
t GEditticeggeLayeerrgleatic BagyaEseitact BEQaDEHNEECCL OB caNgOBBTtE
aaptpR st geasetc Ry ayadtentastiicggaceagEtrathtites s tiangegtacg ¢ P &P
Cﬁ@tlé@l tttgcctggcact ggat ccggcagttt ccaggaaacaaact gga

at ggat
act cgg
t gt gc3
tgtctd
aagct t

gugRFeHAt acac
gacacat ccaagal
a gaggct act at
tgca (SEQ ID
gccaccat ggggt

| @edgtiggicggeRtt Batt@iptagreTRtapLgdigmagRyragagigct ct at ¢
g e@gicteetgdtggacaatgrictpRactagtgh g Egetyagyaragélpe tiacataed {
Ot tcgyigenEgeticagotchact [glggrdamygYdet ictigghatoagcageateg
N@ctg@g?tghg[@m&tt@&ccagcagtggagtgataacccacccacgttcggctcggggacaaagttgga
ogsgedege edERICROdb8)cct cgt cgccaccgcaaccggegt ccact cccaggt g

ac

cagct

gcaaga
cacat o
ggetto
ggt aco

huCD37-57
aagegggccagga
t
gcct ggcat t gga
a

act acqg

acccttccct gaa

gaattcgccaccatggggtggtectgtattatcctgticctggtegeaaccgecacaggegttcactccgagatcgtgttga
t tipg FaRgoRt dEiTagi ot cdggagh sitachiggttatogt@t e gysttactag
atgcattggtaccagcaaaaaccaggacagagtcccegtegttggatitatgatacctctaacctggceticaggegttectg

t tocgpttoetgstidteRoipyeadggyant ttagendaggeatbiggggicgigabtaredctaattaatd gga
ctgecageagtggagtgataacceccecaccttcgggeagggaaccaaattggagatcaaacgtacg (SEQ 1D

faQtiédagt ct caat t accagggacact t ccaagaaccaattctttttgcagcet

at

ta

attcagtg
accgct gccgacaccgct act t act act gcgcccggggcet act at gggt tt ggt gect ggt t cgect act ggggce

ca \geloig cc (SEQ ID NGO 133) nuCDh37-57
at ot geahre obanr Ao PO AL RRERARORRE Cagt cact t1 cact cactt goact o

t cact

gctactccat cac

cagtggttttgcct ggcact ggat ccggecagttt ccaggaaacaaact gga

at ggat

gggcinibadyact ¢

t acagt dulldeogtb iyt Greagtodaatledtsl Segnanast(BE@ 4P MVt at ¢

act cga
t gt gca
gagggt
I D NO
aagett
caact g
caggag
acctc
aggat o
agt a

cagt gt
t gaact
gt caco

ghtRdaBccaaga

a

act at ggt t acgg
134) huCD37-

gccaccat gggct

ageggccccggac
gctt ggcatt gga

attcaccctectt
ccC

ggcca

Vari abl e

gccgcagacacag
t cgt

l'i ght chai

aBgetgrtaetatgcetycagar gelatitigdctptpactiametagentgisicauengedetacadedd 1 ac
aaggagtcaggacctggcctggtggcgecctcacagagectgtecattacatgeactgtctcagggtictcattaaccac
cgoedtggigciegaick et Glrgyseragriget ety gl geit g etz gazgagC8E(

Hapactatcattcagetctcaaatccagactgagcatcaagaaggatcactccaagagecaagttttcttaaaactgaacagt

oYsgedczoBr@atdccicgrftiatdtgytggre asalstastggegict@ag@atidaa|t c
tcacagtctctgcagectctacgaagggcccatecagttttcceettggetccaagttctaaatccacaageggtggaacag

t decagfageataceit g themgttaiteot ety tteerasiggstesettapcgaigentgtttategtit 4
gcacacttttcccgetgtgttgcagtecteccggtetgtactcactgtccagtgtegtaaccgtecctictagecagettgggaa

| Caggocdghttigtecga@aaggttceya@h gL geRggisg gt @paghgtEgrc ggc

taagacacatacatgccctccttgtectgecaccagagetecteggaggtecatetgtgttectgtitccccccaaacccaag

oEraatdigegricat daREisraciig Btaic s glesmongir st LasE taaeitcat 4
ctggtacgtggatggagtcgaggttcacaatgecaagaccaageccagggaggagcaatataattctacatatcgggta
glaagctatda
cY £1ee
ucl eo

at t

:Yo[o

ag
8:

qaigs

n pol yn

Sequence (SEQ I D NO



muCD37- 3

gacat ccagat gact cagt ct ccagcct ccattct gt at ct gt gggagaaact gt caccat cacatgtc
gagcaagt gaigaatiatieogcagt aat t t agcat ggt at cagc agaaacagggaa&araiseai®a8)ct ect
ggt caat gt t gcaacaaact t agcagat ggt gt gccat. gaaggt t cagt ggcagt ggat caggcacacag
tattccct caagat caacagcct gcagt ct gaagattttgggacttattactgtcaacattattggggta WO

2011/ 1

12978PCT/ US2011/ 028172 - 59 -

ctacgt
gaattg
agat gt
at cacd
agggag
agt ggg
cttatt
aacgt g
gaattg
accggt
t caaag
cagta
acct cg
acttag
ctgtcd
NGO 13
agggcga
at ct ag
at ccadg
at ccat
acagt t
chCD37
atcctd
agt cag
acta
agcccg
attctg
t accgo
a aatt
agcaat
at gcag
aaact g
agcat g
cacccd
gaattg
aggt gt
accagg
gcattd
agt ecg

agcgg

ggacgt t cggt gglatfgeireearagselrgieaterelalsttigictee SrREe s IUROCCI PG SE 1§ ERABISSSaS
gccaccat gagt g (§eeesiescaiatac e eRgtertriccercrHistgprefgesar sagagrifalicgetacteea
gacatccag at gladieaciftedeeeglgiesaigacascragepeagitle §§§§“§m§§%$ﬁ€@ﬁ§@@MKﬂﬁa
gagcaagt g ﬁ@ﬁ@gaﬂart@ﬁ@tcsﬁctﬁgesﬁagggtgwg6& ) NQdAY a aac
d@ﬂ DBE3Y LA gCt etegprersen epetigie aci ecatiai o teige i SYeeRt g rAg LS LHTEC ARl AS ARG RALES
agt ggat caggclatragiestpeineissistagiseersgirceraiiugeetieectalateatigicaisit cetBecresiy
act gt ca acat t pisgiggagjicagipcecepoergcaegirasegefcengicagerstaieatctzergietigeficaacaztic a
cg (SEQ I D NO q:gaﬁgctthmcccg:c‘(t@p@cagp‘@gg_a_tc_'gyagcaaaagtcaagttttcctgaaactgaatagtctgac
gccaccat gggt t (giressegpaarascatietiptiipcgqcessegfegfipastiaggetstsgggicaaggtaccetcgttacegt
gttcactctgat a q@‘g‘gg_th@caagggcccatcagttttccccttggctccaagttctaaatccacaagcggtggaacagctgcact
ccet t ccagt t t gpgpsHeeipiipagy Gigeragagedgisnresisncegeatage seasrgigaaitegaiagensat ¢
atctcgc atggt %%@%@@&ﬁﬁg@éw@ foagiicactgceasteaqgtrecsicedfici serst ERSEEEcast a
ct g at ggt gt gc| “laceglegaastcercetigpgttatcatigtontisgigeHrasepretgppgcgaagagetgigataagac
gat caact cactc qu_‘r@@at@gq@ggtg{cgtg@ag@gwgtcg_‘tcggagg}ccatctgtgttcctgtttccccccaaacccaaggacact
acact act ggggt pdgiecicygueiatagesgireciagiitacsaagescoyeraaiecasise treatgaSEQ
8) nMuCD37 - 12| ¢#eagRaizatatiaaedEccaipperedseiesmegitatitatittzrnricesitpigieag
accat ct cat gca) giljtpeecetegcenpargripeeiengiegeaaagagtacaagigeaaggigtccaacaaggetettecegetee
ct at agt t at t t gt WEEIpGIpeielalgeiatrIerIELasipacacagretccefeegisialacatieecstcertaceatetaal
cct agcat ct ggggtctaeetaagieergatisasicige i siteaear Stitcerdgaertiss B aCESLERAC
cct gt ggaggaggagsy %gg_@g@a@%@ct@g@aqaa@t@(@g(@gggtggacagcgacgggagcttcttcctctactccaagttga
gggag at tccgt a %t&%af!@@@Q@W&éé&%%é@%ﬁﬁ@&@%&f@@t@ag@%qcﬂtwmi@Q
necegpiqactaiceriiggacenseatetcineag EQ ID NO:153)
t@@%@évbgcca TgeteaeICeigge B LRt i toaticag et egigasetcegiictagggccactcecaagtgcaggta
cagccagt ct ggcptegneregaseigrotagicaytqyeasargacatieresedyie sgichiisaeryga
ctett att ect at catdzagieipifesdigrgacedagacrgesagagameegagtagctgggggtatitggggcgacggcagea
ct aagct gct gat caagtaretecegietaaleicsLigccatagrjagaergagieratciepgitiicctgaaactcaatagect
t ggt t ccggt agclggRcaesedcasacrageie gl tagEcacereegag et e g eectengigeseagrge aRgareist
C acttact at t g graexisieaiesBepifgacagpeagcertaghitceanticgtitcgrptiaigepioreigaerasiageaehyct
aagcgt acg ( SEHQEBCEREFaIAOySiRAERBTIRgsteseiaictqeigedctezagitacagpeentigecticaggtgt
cat gt ct gcat ct cg&agngtitraeeregitseagisceiggiedqagieicar ggieptareqptaceticigensgticegen
t ggt accagc agpegiesiyeiaEpeiracsalagrgcanyaamrngarcatcstitaghipgtigneetaaggagetgiga
get t ct ggagt eciceefetasaeqataseditcglegerrgugrasicygertesit@fctagiiceigtticeccereenet@ag) ¢
gaggct gaagat gicgageccaieeiacicaetigreeegragtigetigiagacaidedscatgaagateccgaggttaaaticaa

cgttcggaggggg
gccaccat gggct

tcattctcagatt
tattatgtccgcet
gt at caacag a
aagcgt t ggat ct
agat gggt ccggce

gHesiagetigena i ar A Hens ey C{agiCr A2y CREIggAdYaale @RGP ataigegsta
OggaLegitptaatqgtactseacgragritzeetenatpgetrazacireEtgeaaggtigtccaacaaggctettee
gqgg‘@@(@g@g@@gﬁy@tccaaagccaaggggcagccacgggaaccccaggtgtatacattgcccccatctaga
agfe seseigareaRaagt sy eetanttgiaicacpacagri teccaltsacaiee IS RELae R ¢
atg{a@(gg@tag@@gaaaacaactacaagacaactcccccagtgctggacagcgacgggagcttcttcctctactcca
a@ﬁ%@%ﬁ&@%@j@&?ﬁ%%@@ﬁ@@@%c9@@8 gettga@gctctgcacaatcacta
cfe%mgamaé FECYHE f

at gct g
ttgtcd

T T T T

chabbt-att a
acaat ggatttct

aagcttgccaccatggggtggtcatgcataatcctctttctggtcgctactgctaccggtgtgcactcacagattcagctgg
altraeastasecsagas ttB1agUS ey SLAgarIcIiERgInt g gltayeree crng e tapas e f@ED
gtacggcatgaactgggtcaagcaggeccagggcaagggoctcaaatggatggottgoatcaataccaacactgecg
agtctaggaatgctgaggagtttaaggoccggtttgccttcagectggagacaagtgccageacagettacctgeaaatc
aacaatctgaagtatgaggatacagcaacctatttctgecggcecgeggcactgtegttgcagactggggacaaggtacca
ccttgactgtatccagtgecageactaagggeccatcagttticceccttggetccaagtictaaatccacaageggtggaa
cagctgcactgggatgcectegttaaagattatttccctgagectgtgacagtgagetggaatageggageattgacttcag
gtgtgcacacttticccgetgtgttgcagtectceggtetgtactcactgteccagtgtegtaaccgteecttctageagettgg
gaacccagacctacatctgtaacgtcaaccataaaccatccaacacaaaggtggataagaaggtigaaccaaagagetg
tgataagacacatacatgccctecttgtcctgecaccagagetectcggaggtceeatetgtgticetgtttccecccaaacce
aaggacactcttatgatctctcgtactccagaggtcacctgtgttgtigtcgacgtgagecatgaagatccecgaggttaaatt
caactggtacgtggatggagtcgaggttcacaatgccaagaccaageccagggaggagceaatataatictacatatcgg
gtagtgagegttctgaccgtgctccaccaagattggctcaatggaaaagagtacaagtgcaaggtatccaacaaggctct

a

cg

D

gc

gc

cg

ac

at

D



NO : 142) huCD37-38 g aattcgccaccatggg atggtcctgcattattctgttcttggtcgcec
act gctact ggcgttcactctgacattgtgctcac a ¢ agtctccagcctc

aat gt ct gewocoricagyg8gagegggt gaccat gac at gct ct gccagt t cct cegrgse@taravyc
attggtatc agcaaaaacccggtacctct ccaaaaagabggat ct acgacacttc aaagcttgc

at caggcgttcctgecc a gattttccgggtctgggt ctggcacttc atacagtctgaccattagttccatgg
a agctg aag atgcagccacctattactgt

cagcag
: 143)
agcaat
acttag
aaact

tggatttcaaatc
muCD37 -50 ca
cat gtctgcatct

e R A Y P A AR AL S G R S & A (L SEOCHE) |
a@ga@gqg@tg@ccg_@g@@p&@g&gag‘r@tcacttgtctggtcaaggggttttacccttctgacattgctgtagagtgg

CEAa SO PRAR AR G812 ARG RERAIFECCAS G BRRE RS BaCB BB ICtiEckptact

e S P90 Bl B EES P RO R A B A T SR BRICt ECaE R

at gcact ggt acc
cactitpceqygeapicacigiecetiacsepregeitastegngdabQ@IaNO EYSe t cf ¢

ccttatqgaqtcc

NO

acaat o
acgtto
attcgo
aggagt
agccca
aaa ag
aggtto
agcaao
attgtd
I D NO
acccag
gt gcca
aggcac
t ccaad
aacat g
acgtto
gaatto

a§€R3TA8 gg ag
ggct cggggac apegeaigigecectgiattasiiaecgefciC BRI CICCNEICCRgISPIgRIBIp CaleacRfce
caccat gggt t ggp scdtagetsereeiagaieeiritecgaptcgratigglatpgaiggcttacatictgtatagegggagtaceg
acat agt gagat ajgiteesaaieccelemrazaye saatciywtcaccragegoeageaagaaccaatititiciccgectcagetetgty
ggagagcgt gt gacistcegiesatagedcaeipetafalcece asesefeditt sertug arcatesiiretatattggasatacagsc
cctggccaat ccc
t ccggg agt ggc| sgeqgedsieeissagtacet dgrachidpaicectarseeigictagrayipsaiteaggopaiet it

ctatt tcaggtgtgcacacttttccegetgtgttgeagtecteceggtetgtactcactgteccagtgtecgtaacegteecttctageag
agcagt ggt ccgalt HEBEeecc IR IcRtctNge g ¢GRS A eEg RO G RETEACR ARG RIF T BRAGC AT
: 145) WO 201[172 29 P8RCTAMISEETIit (RBERccagaly icctcagASEIS B S tca teAtcpqgEeac
t ct cc agcaat cipdagtceragearrictagaiterirtratigaticaceleCtigiairseexgeccatgaagatccegagg
cct caagt gt gact taaeteagréetacggerece algeigiagnateccaagaccaageecagggaggageaatataatictaca
ct cccccaaaagal @@gggtqg@a@@@gjgacggtgctccaccaagattggctcaatggaaaagagtacaagtgcaaggtgtccaacaa

¢ftescageptageeiegagsaleaticatitisategereergecagEgRg icatitcgurpaiaraedienc ¢

qeaeieet ery a9 ac cateetteleqy AAB SRe PR B tCR L (B BRIGe A BRI O RTCARAB8CEEIg ¢

ct gget t ct ggag
g aggct gaagat
ggct cggggac a
gccaccat gggat

gt ect dac

ReRIgEEIEELdRat g et GREC G St ARG A g el B tern B gast iasectictgacattgetgtag
e A28 B AERES I ART A (P DA A ICICCCL B e C 18 TRG B2 R gagcticttce
olgtagiecansipetap gacragicfageiBeg g EangaeRo B ttcaer %fqifgs:@ta%ggéfétga@

caatcactatacccagaaatcactgtcccttageccagggtgactcgag (SEQ ID

S e B LA SR A ARG PRI ERT PR B O SRS RICE B ARERSEAZE ISt ARSRIESE T g C

At a

ccagag
ct at at
gcatt g
tcct go
t aggt t
ttactdg
(SEQ |
at gt ct
gt gcca
aaaaga
ccaaagd
tctctg
caccca

dwEdgéddccat g

gt at cagcagaaa

cageggat ct ggg
c tgtcagcagtg
D NO :147) nu
gcat ct ccagggg
gttcaagtgttac
tggatttat gacal
t gget t ct ggagt
acaat cagcacca

cgttcggaggggg

e taceteeighgugretyalitigecissiicgaciEtageiggasiyeastretassieeagelge 1
aagagtccggteetgggcttgtgaaacccagecagtecetcagtcteaccetgtactgtetetggetactetattaccagtgg

ceitcagratsattce e sraaieryEsanpasoleteg) artaseteRiad letag e ERS B AY O

gattacaacccaagtctgaagagcaggatcagceattacccgggacacaagcaaaaaccagtttitcettcggetgtetagt

gtagrgeigeasacpresstar tagtatigtaeteseestngtetasetatearpa igpteieteltpasgpetagC
¢

ChesraBectesaisstacE e siratetiiticetiessaigteasagtsagciggaatageggageattg
ch%gtgtgg@@qtt@mggﬁg@@gcagtcctcc ggtctgtactcactgtccagtgtegtaaccgteecttetage
agqigagacaer g ertdSiase s paeRitreag g erershinagiegataagaaggtigaaccaa
agggctgtgataagacacatacatgecctcettgtcctgeaccagagetecteggaggtecatetgtgttecetgtttcecee
1cgergdserctctiaigiiefgic gatiergense regtpatistigicgaggigagecatgaagateccga

grifatngeaglaaiaexigresgrateesatiqrcaistcarecrgesetagerassaseaatiiaetcta
tgRrastinfeAeRis feRCC BRI EICIYTLapa@ptacaagtgcaaggtgtccaac

aaggctcttcccgetcccattgagaaaactatetccaaagecaaggggeagecacgggaaccecaggtgtatacattge
ccccatctagagacgagetgaccaagaaccaggtgagicteacttgtetggtcaaggggtittaccettctgacattgetgt
agagtgggagtctaacggacagccagaaaacaactacaagacaactcccecagtgetggacagegacgggagettett
cctetactccaagttgactgtagacaagtctagatggcagcaaggaaacgttttctcctgetcagtaatgeatgaggetctg
cacaatcactatacccagaaatcactgtcccttageccagggtgactegag (SEQ ID NO:157)

eltpteraeatze eagt retatacesggesceny lyasiticecatigpeteerpairitee nerseage a ¢

ac

1=

gt

ac

huCD37-50

aagcttgccaccatggggtagtecctgcataatecttttcctggttgctactgetaceggagtecatticacaggtgcagetge
aggagtccggecceggectgetcaagecttctcagagtetgagtetgacttgtactgtitctggctacageataaccageg
gtttcgcttggeactggatcagacagcatcccggeaacaaactggagtggatggoatacatactgtactcaggetcaact
gtctattccccctecctgaaatcccggatcagtattacccgtgacacttctaagaaccatttttttctgcagetgaacagegtt
accgcagctgacactgcaacctactactgtgcccggggatattatggatacggagettggticgcettactgggeccaagg
caccctcgtaactgtgagtgctgcticcaccaagggceccatcagttttccccttggctecaagttctaaatccacaageggt
ggaacagctgcactgggatgcctcgttaaagattatttccctgagectgtgacagtgagetggaatageggageattgact
tcaggtgtgcacacttttccegetgtgttgecagtectceggtetgtactcactgteccagtgtecgtaacegteecttctageag
cttgggaacccagacctacatctgtaacgtcaaccataaaccatccaacacaaaggtggataagaaggtigaaccaaag
agctgtgataagacacatacatgccctcettgtcctgeaccagagetectcggaggtecatetgtgttcctgtttcccecca
aacccaaggacactcttatgatctctcgtactccagaggtcacctgtgtigttgtcgacgtgagecatgaagatccegagg

ttaaaticaactggtacgtggatgoagicgaggttcacaatgccaagaccaageccagggaggagcaatataattctaca




huCD37- 56
gaat t cgccaccat gggct ggt ect gt at cat cct gi fi ct ggt ggcaaccgct act ggggtt cact ct gat att
gt cct gac WO 2011/112978 PCT/US2011/028172
acagagt ccagcct t cat gagt gat ct cccggagaaaaggt.cacaat gactt gt t cagat cct cct ccgt cacat

acatg

t accagcagaagcct gaccagagt ect aagaggt ggat ct at gat acaagcaatctggettcecggtgte

cattg
ccctc
ccgceti
atatt

(SEQ |
agcaat
gtgccy
aggcad
t ccaad
agcat ¢
acgttdg
gaattd
gtgttg
ct cagyg
cctac

at gcat
gttcct
cccgct
cat act
(SEQ |
Ant i bg
chCD37
aagett
caggtd
aagga

tatcgggtagtgagcgttctgacc gtgctccaccaagattggctcaatggaaaagagtacaagtgcaaggtgtccaacaa

f i caggeggeqyapeststiers st (atieas R s ee BecaleaBLCe s PIgg SraEReBAsa et RS taceT |

actgccagcaatgo-P@@@%@%@@é@@@ﬁﬁ%@@%&@@%@%@@ﬁ%&ﬁ%ﬁ&%@ﬁ@ﬁéﬁ@&?ﬁﬁﬁ@g@&c

cat gt Ct gcat ct @@W@g@ga@aa@@@ga@g@g@@wa@gmtctcctgctcagtaatgcatgaggctctgca
P LT , sopgggigactcgag (SEQ ID NO:158)

g aggct gaagat [geactigetaseactasrireeye tlagpeagrepgais gyalismeasetacaisattacagtggetcaac
ggct cggggac apHgitacegsacteaseiaessgecgepa{CSRUR¢CcrREdNaa SOk HipadANBPieeag ttaaticegt

a caccctggtecactgtctcagecgectctaccaagggeccatcagttttccecttggetccaagttctaaatccacaageggt

gcccagccaccat gieeegetiseeieetipy e Gerpadptiractazaceaigragicesetagesizec asgeatiery

tcaggtgtgcacacttttcccgetgtgttgecagtectceggtetgtactcactgteccagtgtecgtaacegteecttctageag

aa

t ggt accagcaaapdiSesrgeratAguesEteehitigiegepetaiecarcgenezastacertaessiigietepstaggc

g agctgtgataagacacatacatgccctcettgtcctgeaccagagetectcggaggtecatetgtgttectgtttcccecca

i fictggt agt ggjataetcgifgaericidsanidepictorzreegitaaigetieisitcaisisngeegalpguewesnc

a ct gccagcagt gitpaeicgneais Sleeuems Sl sAsE (AR A CIG LRIERIEAARACERAG AL AT RIS oER ¢

D NO : 151) TBlcesapgtargiatictiersgesicirecosattesriiapcgroragagialapsisiaersteugireng

dy Ful | - Lengt |hegastenpeairat!isa s fagiitrédceneicate s S ers rEs R SEQ S BaRoyttgcce
-3 ccatctagagacgagctgaccaagaaccaggtgagtctcacttgtctggtcaaggggttttaceccttctgacattgetgtag

gccaccat ggcet g t9eg et Ut §Ear e PASRPePRY R IeHE e BB tpRECRcEE R e titiag)
tctactccaagttgactgtagacaagtctagatggcagcaaggaaacgtttictcctgetcagtaatgcatgaggctctgea

t caggacct ggecl ¢pgicepipidseeasnanisaciglecseaceqaagaigacisaan (SEQAPN@®1 ¥ ggqt t ct cat

ta
A1CQ
es

gtg

ta

accac
aggaaa
aaact g
agccaa
ct gcaa
ctgg

t cacag
gaacag
agt gag
gcacagc
cttggg
acct ac
t aagac
acccaad
gacact
aaatto
ct ggt 4

ggta

d{u@{)é@-ﬁgt aagc @g@tg:@g@q%g‘rggqg@tgcattatcctgttcctcgtcgccaccgcaaccggcgtccactcccaggtgcagct
gggt ct ggagt gg (‘@wa@pwp@g%@gp@a@@wa@@g@agwttacttgtaccgtatctggatacagtatcacatct
t cat t cagct ct cipgesttesceigeretigpaticestagtinereacgasaseitangiegpigpagtataticattatictggaggtacca
gttttcttaaaac @mmgtttccctgaagagtcgagtctcaattaccagggacacttccaagaaccaattctttttgcagcttaattcagtg

act gat gacacagctagiacagacae sgitcectaietgerogfsetieitateggiticg et e C ey e e ersg 9 4
gaccctggtgcccgtgtetgetgectccacaaagggeccatecagttttceccttggctccaagttctaaatccacaagegg

ct

1=

t ct ct gcagcect cft aetjersggerstasartecsipetirngatie e eactigacctateraiptseas asategcsaeasaltfag gt g

ct gc act gggat dreegisigeacaatierasisietgcegiedi¢yagieistagitgigiccagigicgtaaccgtcectictageag
ct ggaat agcggal gga@g‘@ggagctq:@@tg@ac gtcaaccataaaccatccaacacaaaggtggataagaaggttgaaccaaag
ttttcccgetgtg

129 StegegrErse GeiETreeaiiecetaerceAsegsigiograsaceriig gltcs Bt tceesEeRg ¢

ag

aa cccag aacccaaggacactcttatgatctctcgtactccagaggtcacctgtgttgttgtcgacgtgagecatgaagatccegagg
at ct gt aacgt capitreditcarigeragiegnsieglesiaaiige ytratagyarngyriagarigegradyatictog

a

acat acat gccct gletcggfiastregeedeieargalgetweteegnifagriteeicsreaacasiofepgistagigieeret caa

g ggctcttcccgeteccattgagaaaactatctccaaagecaaggggcagecacgggaaccecaggtgtatacattgece

ett at gat ct ct cgtcaleraEagRisIceresagtag siepitiepeigieleg tay agpetitrcauspatateigtag gt t

aa agtgggagtctaacggacagccagaaaacaactacaagacaactcccccagtgetggacagegacgggagcettcttce

cgt ggat ggagt clgla@efeeesicacigiggrctrsiyigeiasgeraesgengal LalstEaat EeasacRtat
caatcactatacccagaaatcactgtcecttageccagggtgactcgag (SEQ ID NO:160)

cg

gt gagg
cttcc
cgct cg
t aga

gacgag
t gggag
t ct aac
tcca

agt t gg
at cact

JuEBFaé cgt gt wesitseeragpdeedgeasctacatqticiattolgaigecaeccaagpyesradygrapteesicessgygct

caggagagcggccccggactcetgaaaccatctcagtcactcagtctgacatgtactgtgageggcetacageattaccte

cat t gagaaaact paggtitceeiteaepiC arigrgerietnyecaergepiragee sle snigpcaiecttiaicmea2geasesit 4
WO 2011/ 11297 8Rgpratisrockdcttogagtt tAggatagcpatcacacgtgatacaagcaaaaatcagttcttcctccagetgaactec

it C

ct gaccaagaac cjageAcegrgicegasaretageciatigiigtedeg gty uedcaeeetacegfreetatigegagtagag

ggggacactcgtgaccgtttccgecgectccacaaagggcccatcagttttccecttggetccaagttctaaatccacaag

ggacagccagaaaadetagesggaisaeieedetvagtgiicgdacaigigraesigngelgetatoetasesect
tgacttcaggtgtgcacacttttcccgetgtgtigeagtectecggtetgtactcactgteccagtgtegtaaccgteecticta

ac

ct gt agacaagt cf ggadtiggrragreragiipradetppédijagiceiatagedicsagypciatagzgtigngepstigtegr aca

a t acccagaaat c#egagtieCairrzaersieiyetirHerdgragcaeBEOCERaRificcRE g icetgtticee
cccaaacccaaggacactcttatgatetctcgtactccagaggtcacctgtgttgtigtcgacgtgagecatgaagatcece




huCD37

-3v1l.0

aagcttgccaccat gggtt ggagct gcattattct gttt ct ggt ggccaccgccaccggt gt gcact cacaagt c

caagtc

WO 2011/112978

PCT/US2011/028172

caagaat ct ggt ccaggt ct ggt ggccectt cccaaaciggt.gagcat cacct gt accgtttctggttttagectt

accacc
t ggt gt

tc

gaqat t gaqt acaccaaccacccqaat aagqat ct cqaat aact aqat at aat ct aqgaat gat qattccac
7 7 b b It | 7 7 I

aaat t

accat o
gt ct ga
agcago
t accgt
ctecto
t gcact

gaggttaaattcaéf:’c’ggtac gltégdatggagtélgaggt’fc‘écaaf’g‘éé’aagaccaagcccaggéd’ggé’gcaaﬁa‘t’taat‘[

Ctt ccct caagt clottfeeioRaiReiIaeeaiiaIsas g e e ehe cAg e A Bt P BMGIP EIE el g EasRiS e

c

cgat acagccacclt BeCeriCEpe SR atCtigracercaFrE it HAE BBt SLRE eIt ¢

aacaaggctcttcccgetcccattgagaaaactatctccaaagecaaggggcagecacgggaacccecaggtgtatacat

ctgtagagtgooagictaacggacagccagaaaacaactacaagacaactcceccagtgctggacagegacgggage

At a

gt

1=

gc

agct agt accaag ‘&é@@‘éﬁ‘é@@%&‘%@%@@?%@‘@@E@%&@?Q%ﬂ@é@ﬁ@@%@ﬁ%&%ﬁ%ﬁ@@%ﬁ%e

tctgcacaatcactatacccagaaatcactgfcccttageccagggtgactcgag (SEQ ID

gggat gcct cgtt aaagatt atttccct gagcct gt gacagt gagct ggaat ageggagcat t gact t caggt gt

gcacac

Lttt coemelabOthoeRg: Rak CRagatRaieaghalesagt gt cgt aaccgt cect t ct agcaget t ggg

aacccaga

cctaca
agac

EAntiboéy )

acat ag
ggacag
cttatd
aact gg
cgt ggg
gagc d
aagat t
cattgg
cga gg
actt gt

ghgPétPect t gt
t
atctct cgt actc
ta

t ggagt cgaggt t
ttct gaccgt gct
ggct caat ggaaa
gaaaact atctcc

t gaccaagaacca
ct aat caaaaaat

e%?@%ﬁ%@%@%@%%ﬁ@?@&@@?

atgactcagtctccagcctcectttctgtatctgigggagaaactgtcaccatcacatgtcgagecaagtgagaataticgea

c%tgaéf&@%%&%%a@@9@?@%%@%@%@@%&%%@5@&%@%5%5?@@&%%@%
gccatcaaggttcagtggcagtggatcaggcacacagtattccctcaagatcaacagectgeagtetgaagattitggga

deaxt %ﬁ?&@é& e Hraceasreiresaines 3
g(@ccgg‘éggjtgt%atct cccgcc%gatgag?%%ﬁ?‘f ggaactgcctetgtigtgtagcctgetgaataacticta
al§ G LaRA SN AT AL ey e SRR U e RA L pegagagtgteacagage

a%%‘@é‘é‘é@s‘@?@@é%@%éﬁ CREEACE T Y S ERSERA AL AR HE B RRGHCATEly
ggégrl cgpagicacccatcagggectgagetegecegtcacaaagagettcaacaggggagagtgttag

t

rN@%léz}nr‘nf t gct gt agaat gaagaqat ct aac

B BT ST A S E RIS ¢

aa

tc

gt

aga

ggacag
ttga o
acaat @
huCD37
aagctt
caggt g
agaccg

agt ggg
a

caaact

debha%aacaact
t(glapdtadhgt ct
actataccc aga
-3vl. 1

c aagagtccgg
tctctatcacttg
gt gagt t gggt ga

A P S e R B IR G e Y A R ACIS T SRt et alIcHateaE hag

PR S AR RGN S E L S S B P e A AAT REtEP RSB BasC
ot R HERYECRHRIGE HAIE A LBy BU T gy eaatee

cttcacgattctctggttcaggttccggtaccgattattcacttaagatcaactcactccaaccagaagatttcggtacatatta

ét@‘@g_tg@gcgg@é@tctggaactgcctctgttgtgtgcctgctgaataacttctatccca

geedpreoa gga@g@ggﬁa@%%@eatcgggtaactcccaggagagtgtcacagagcaggac

gyctigeraseasaaGria T ggRatgset gHgge grEreslage T ge
ftag (SEQ I

ctgcgaagtcaccceatcagggectgagetegecegtcacaaagageticaacaggggagagty

Seightiegenc
o

RO e BB G G BB e L AR AP B PEE RES B e AL ¢

gccaccat gggct g9

agc

Aict

caat ag
gacagg
ggt ga
aagttdg
act ggg
aggt gt
gcacag

cttggg
cccagg

gtga

atcatt r‘r‘agf at

«BED37-12

Qflég)pggf tgt ccatt aaaaaagaccatagtaaatctcaagtifi cctgaa:
gaattcgccaccatgggttggtcctgtataatcctgticttggtggccaccgetactggegttcatagtgatattgtactcact

cgcagacact gct
ccgtgtc atccg
t aaat ccacaagc

at gcct cgt t aaalgBtoEeReitas BHEIERRERCItgEsIBR Caltpe HaE EasgRareacaRig e agnatitepgsatecs ¢

ttttcccgetgtg
aa
cct acat ct gt aa

RO AP EE A SRS Rl RS LR B A RS R A QYR LSRR EURAGRERC BIG AR BRI ¢

e des ARl R Laagcriepeagecrdiggeige gatcaagtacgectccaacctege

W@g@c@g@@tctggmcggtagcggaactgatttcactttgaacatccaccccgttgaggaagagga

gtggctgeaccatctgtcttcatcticccgecatetgatgageagtigaaatctggaactgectetgtigtgtagcctgctgaat

A R e R BAEG BRI S 4 AR AP B OB Bl LB AL AR BALR BB A ¢

cagagcaggacagcaaggacageacctacagcctcagcageaccctgacgetgageaaageagactacgagaaaca

ct

ag

R Sr ARG AT E ¥ ARG BErE R ASHGELT S PR ARFaSHBIcE Ha BgeaRiEiFa g C t

2 (SEQ ID NO:164)

t aagac
acccaad
gacact
aaatto
ct ggt a

ggt a
gt gagg
cttcc
cgct co
t aga

a#beP3atad geect

g
ettatgatctctc

aa
cgt ggat ggagt c

gttctgaccgtgc

cat t gagaaaact

o tiegr eReeiReaeEsloRg PR el T iRgE e R R RpEtstp s pat tele et

ccaatcaccagctattatgtccgetagecceggcegagaaagtgacaatgacatgtagegetagetettetgtgacttacat

aa

8 R G St A ACH L ICE A B B SRR G R LRI GRS RIS BRI g t t

ccaggttcagcggaggtgootccggcaccagttattcactgaccatatcctctatggaagetgaagatgetgctacttatta

oitaitRtaeiredHeteecaerg et iRageErry Ryayestatieragcatag agtegetasecstat
ctgtcttcatcttceccgecatetgatgageagttgaaatctggaactgectetgttgtgtacctgetgaataactictatceca

cg

It R RREE LA R & PP S SRR LS ANy BRI SR B AR ICER AR SISt BRRE 285 228Y)

agcaaggacagcacctacagcctcagcageaccctgacgetgagcaaagceagactacgagaaacacaaagtctacge

ct

attgaselsirae(§rie LA e e ety ec aaagpeatcagtatast (PERdR ccat ¢

NO:165)

gacgagct gaccaagaaccaggt gagt ct cact t gt ct ggt caaggggttttacccttct gacatt gct gt agag

t gggag

t ct aacggacagccagaaaacaact acaagacaact cccccagt gct ggacagcgacgggagcettcttcctctac

tcca

agtt gact gt agacaagt ct agat ggcagcaaggaaacgti fi ct ect gct cagt aat gcat gaggct ct gcaca
at cacta tacccagaaat cact gt ccettagcccagggtgactcgag (SEQ I D NO 154) chCD37- 12

.

T

b . a4 . a g . . T



t at cgggt agt gagcgt t ct gaccgt gct ccaccaagat t ggct caat ggaaaagagt ac aagtgc a
aggtgtcc aac aa ggctcttcc cgctc cc attg ag aa aactatctcc a aagcc
aaggggcageoacyggaEsccc aggtgtatacattgccc ¢ ¢ atctagag a®gTagedlg/oa17z aag
aac c aggtg agtctc acttgtctggtc aaggggigki-t accettctg ac attgctgtag

agt gggagt ct aacggac agcc ag aaa ac a actac aagac aactcc ccc

agt gct

gagacagcgacaqaqa

agettettcc tctactccaagttgactgtagacaagtctagatggc agc a

agg adg
caat cd
huCD37
act ggg
actgtag
agtttdg
agccct
agctt g
gact gg
t cagg

Ae§PBT B8t cct g
ct at acccagaaa
-51 a agcttgce
gt gcatt cagaag
cctgacttgtacc
c aggc a aggg

agcct gc agggc| &4

attccgt
ct ct gacacagca
c_acccet ggf ca

Ja@tt(g@(ga&%@gat&gt%@:@tﬁt@g@éﬁg@tc‘g’ccac‘:’tgctactg‘;gc gttcac‘:"cctgé’c‘éttgtgc‘fcaca
Fatctcatse o et AU e eg o S EE S R L SSHE I Br CRgicC g Giggacatatatge
attgeieicagcafe I egtict it g P SRR s EE gractierrggntig ot eeretigreasca

gatHepegfefesgiycsaticaiagggetegecatinpiicatpeeperigragaigessecagyettagichat c

gteEeEt g e R BGe Rl CAEEaRAS MRt e ER R HeiRe B BeRt SCaqs St
Hiripircescatte GAleASERI ETPAlETeaIS et e atbeig e s eaatars i catera R gagR
CoH RGP EIE SR B BY9 TR A O CP H A SR B RGIECPRERLABI S FASRCREAREAgER

aggacagcacctacagcctcagcageacccetgacgetgagcaaageagactacgagaaacacaaagtctacgectgce

cNgtlébl agccgect ct accaagggecc atcagttittccccttggetce

aagttg
act ggg
t caggt
agt ect
at ct gt
agct gt
at ct gt
aacccy
ccgagd
agg a

tha&BBE58 ac 4
atgcct cgt t aaa
gtgcac actttt
ccggtct gt actc
aacgt c aaccat
gat aagacac at
gttc ctgtttce
aggacactctt at
ttaaattc aac
C aatataattct

a@ém@gqac%ﬁ@j@fgg@ttattctgffc%?ggttgctaccgcaé'caggagtacatagtga?g'aﬁagtcctcac

ng@wmagqqaga(gcctggccaatcccctaaaaggtggatctacgatacttctaatctgccatacggtgtgcccgc
e gftcice agpr e e eigateyiR tiratat saceniRalic e te g g e arasrigengernet izt
adigtcescagiegtceparatarecelanaly eatepg el Sy tRageptawagisesigranal
avistettagistieccecsicigriaracagtizaraicissaciageirBtistaiger terirgpierstictatecca
gagpggecagagtacagtggaaggtggataacgecctecaatcgggtaactcccaggagagtgtcacagagcaggac
g%we%cwta%%é@a@@ajggce%@9@%@@6@%@%@@%@3@%@@@%&@%@e
t %ﬁj%%magga@@ga@t%ga@gmg@a@a%g@@a%:a%ag%égtgtaaga@@@

i\

t at cgg
aggt gt
aagggg
ccat ct
att gct
agt gct
agg adg
caat cd
56 a 4
actcc

Juagegagegttc
cc aac aa ggc
cagccacgggaac
agagacgagct ga
gtag agtgggag
ggacagcgacggg
acgttttctcctg
ct at acccagaaa
gcttgcc acc a
aggt gcagct

t gradeegtigengseaiegselgatitgtt G eaiicgaciscistEsoteretieraegatyetogtcac
t eRgageccegsaceatpastegtitesciggesagcagierciatgar aticegcagtfeteagttacctatat
ceratigipitageagtredigdagreticcaaagegtiggatitacgacacciceaacctggeticaggagttectge
cleseligessegritigastrtagricnretietiqagicacc g itctaigenggtogtasaieecetaeitagiac
t igtcagtegfgsnecagracceats tagatir s ags aggcavotaasct seagicaargtar gatgastegacca
algitottediticec coeatcagat LR ERa R Y eleg g s irtelig it ast e aradpgeticiagsca
aga%gqaa@gt@ggtggag@@ta@qgg@t(@aatcgggtaactcccaggagagtgtcacagagcaggac
LG RALEACOLCAC AT ATEC AT ALPRYS SR AL CRBEQ ZpROYCY222CBGRAZTRS |

%jl ‘l%agg)gcgqg@t@@gaqctgag@mcqmce@@@gggwwa@@é@@@ﬁ%@ggﬁ@tHéc

gcaagg
cacat g
agt ggg
agtct g
accgct
caggg
aagttg
agct gg
agt gag
actttt

dagPggeecagga

t ggcttcgectg
tggggtatattc
aattacc aggg
gccgacaccgct a
gaccct ggt gccc
ta aatc ¢ ac
act gggat gcctc
ct ggaat agcgga
cccgetgtgttge

gagtyteacracnteetiegtogf ttettet T atedenst dot e gt et agpyateae ey
agagtcgigatitceigesianfriceassaageye seengaaigygitdticggcticetectecgteacatacatg
atattagteactgyacaagryteaecagagiccuedaggiggp i gaternagcaataig aytieragigaesictsy
@ecthictggegecagrge@awetzactabgceitdcratqtepicagigetagatdgacegigeigeatatt

(RigEietegtstiepsetceicizetzagragitygeataigzasngsciagtigeizedectizrprgiicteisce
a@g@gco{a@@@g@gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcagga
gqagq@wg_qua{ctapqgg@@agg@g@pgg@g@tgagcaaagcagactac gagaaacacaaagtctacg
oEtcEacacetRggachtgegsiEgeccgteacaaagagettcaacaggggagagtgttag (SEQ ID
ayPdéPccggat ct gt act cact gt ccagt gt cgt aaccgt ccctt ct agcag

cttggg
aggttd
agct eg
aacccg
ccgagg
agg ag
t at cgd
aggt gt
aagggg

ccat ct

dm€O3agacct ac
aac c a aag
tegg aggtcc a
aggacact ctt at
ttaaattc aac
c aatataattct
gt agt gagcgttc
cc aac aa ggc
cagccacgggaac
agagacgagct gal

g ttegtaneatggeeie glad galtad@tpticctgdicarameds caeg B aty ot @yat sty 4
g gicgaEaagatEats A aTcRE T IS Eata ghE R c@cm g tygtaacctac
t ajg(gtt@tztcga%@ag@atc@agga(@gagtogccgtcgttggatttatgatacctctaacctggcttcaggcgttcctg
gat oot iegtsigdittsmgatigttvegseiagtaptaEgtih g gare gy css Bt 4 e
t ggrragrasiggicggagtcoagyicezarzasrgelizzanavesiacggedeeca

a@ctgicttcatettccecgecatctgatgageagttgaaatctggaactgectetgtigtgtgcctgctgaataacttictatece
t Fpagagtrgeizticatizatigchigyetc matayg asisrayay L ggagiaigicgeagengsa
t @2¢aegLacTPCaTIacaZCEitdSgRagrCelgacgeietzatpgeacic gaggacacaaagictacg
cotecaggleeicentcrsgdctigegstegecegtcacaaagageticaacaggggagagtgttag (SEQ ID

1=

c8@ddBlaccaggt gagt ct cact t gt ct ggt caaggggttttacccttct gac

attgctgtag agtgggagtctaacggac agcc ag aaa ac a actac aagac aactcc ccc

agt gct ggacagcgacgggagettettcc tctact ccaagttgact gt agacaagt ct agat ggc agc a
agg aaacgttttctcctgctc agtaatgc atgaggctctgc a

caat cact at acccagaaat cact gt ccet t agcccagggt gact cgag (SEQ I D NO 160)
huCD37- 57 aagcttgccaccat gggct ggagctgcatc attctgtttctggtggec ¢ ac agc a
actggcgttc ac agtcaagtccaactg ¢ aggagageggccccggact ect gaaaccat ct cagt cactc
agt ct gacat gt act gt gagcggct acagc attacctc aggat cgcttggcatt ggat caggc

agt t ccccggaaaaggt ct ggagt ggat ggggt acatt ct gt ac agcggcagta c agtgtattc ac
cctccttg a aatctaggatatc aatc acacgt gat acaagcaaaaatcagttettectccagctgaactcc

. a2 a2 aoa .. .4

azepglarceaiopEreg ety tcgyetiencr ety fitrregasegestaas (SEQ &t act gggg

oesraagiceteeleciatgelgecsgqseapaesagepigicryetigRgtiseintetgeogigaasiptcagateqyt act

tc

B aggg

at

cictenerzatt ageigeas e gy eticHic SR Hggiacigytegeratiggt e geietdgregy ggc

tc
g9



chCD37 -12

gaat t cgccaccat gggt t ggt ect gt at aat cct gt t et t ggt ggccaccgct act ggcgt t cat agt gat at t
gt act cactwo 2011/112978 PCT/US2011/028172

cagt caccagccagt ct ggcagt gt ccct gggccagcgiggccaccat ct cct gccgggect cacagt ccgt gagce
act a

gctcttattcctatctctac%% { t t caacagaagccaggacagccccct aaget get gat caagt acgect cca
acctc gd“@lhgegé@@ﬁ’f‘b’ g&a@l@pql@{tlé@ b@@ltg@é &@Qt ab%@ 85 %, at least about 96%, at least about

aact gatg7tL A€ ihltIBBG AL 3 GF fditta80 8 IBoARYuAPY idntity to SEQ ID NOs:121-170. Thus, in
taccgccacttactattgtcaacactatg gagaptecttacacattggaggag aacaaagct cgaaat t aagc
gt acg grehye cpbedimenis chypdyreptidet MpEeeE dekcapelyRfradghage tl%agbaaézatﬂc%{g sequence
aact gcGi&Gtiglth SEOUBNMDILN 0388 152-161, and/or (b) a polypeptide having at least about 95% sequence

aacttctatcccagagaggccaaagt acagt aaggt at aacgccctccaatc t aact cccaggagagt
gtca identity to E% l%gNOs:B -151 or 69—% 70.g?n (%%ain embgdiments, the polgpgegtide comprises g(%1) g g

cagagc %Q?G@ﬂ@ 3RYHAGRI GRS REPULEEERAIFAATAGE CNOACHGL 18307 aBad6 RIAIACERIRAAC

a caaagtctac cctgcgaagtpacqcatcagggcctg agctc%ccc?tc acaaag agcttc aac

agggg ep@lyga{t Fb@’n@ tbcszEan ylmﬁq}g@&y 0 H& B @8: 136-15T or 162-170.

g ?at t Cgo%Rf Ccat 409ak b Skt a kIt §ahAbdiis i giQUcaraAdeharaaed o) the albatisagat t

gtgctgac . . . .

ccaat cdveait PAYY BB gt Cageicce Hseesi daaisgtipaclilt-§&eat dapagied ctithgibe Y g gac

ttacat March 18, 2010) or a light chain that is at least about 85%, at least about 90%, at least about 95%, or at

gcattg tatcaacagaagtcaggtaccagteccaa C t%g%atctacgacacatccaaactggpctcc gagt
t

ccctg deasbforcd %y ogle Hglychypeaedethc LeT QO 2t it vtccangiogipeatigie g

tatagt at %1y9%iél@eﬁi%i% ?ﬁ({o@es the heavy chair% %r%codetd by the recombinant %olasmid I%NA phuCIt)37—3H(t3V.1.Ot
caacaa a ctaacccccecceccacce cggaacaaagc agat caagcgdt ac ctgc

acgat (ATCC%eposit Designation PTA-10723, de[(‘:)](s)gsitgegéJ W%?the ATCCg on hglgrcg 18, 2018) 0% a heag/gl cgagl]m g

ft ?t ?t UEALCIHUCKCHR6RIN], GaleR AR bh YAt LT HBBARYY GF hrlst b9 DS GiahLganthaact
ctatccca

gagaggdeaaabriacaydetayt §eat Har d IdET e dQat R ghyicaie cobedig iy kg Pofteusieatidige agg
ac the recombinant plasmid DNA phuCD37-3LC (PTA-10722) or the recombinant plasmid phuCD37-
agcaaggacagcacct acagcct cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct ac
gc ctggﬁgég%%@EECHV Hgggcct gaget cgcccgt cacaaagaget t caacaggggagagt gt t ag ( SEQ
I D NO :[386) WA 94l dRAitdREThIPPMBE&L @mprifdthe H@EP3GudRe for the mature
gaatt cgccaccat ggatggﬁectgcattattctgttatggtcgcc . . .

act gct debgerige fesd inche s tegdipe freme o2 polyglelepiideayicy ¢ids, for example, in expression

aat gt Clg@tte&as GIul DRGSR ARALE AbJREI 8.8 Gl i QF CREbdcE RO BRRAI Al AL@fetory
attggtatc agcaaaaacccggtacctctccaaaaagat gatctac%acacttc aaagcttgc

at caggc§IUeaet @E @ogroé]lg{gttﬁng@gggft %p@lg“%qp g%gelactpf gell).  The polypeptide having a leader

at acagtseqidacCidalAGdt&is AhQ SRt ARABAIDERABGE A CRARH b GhOhosE cNOG ABiInD hd thdtGre
aaat cct ectaccttcggcg cggaaoc aaactggagataaagcg%acggt gct gcaccat ct gt
t €&

ct t cat dpPreeidhcrobmep grodyturigatifet cangda 8¢ PP Bick i5ght yatde sttt ct a
t cCCaggd@ d8iibnal 5' amino acid residues. A mature protein having a prosequence is a proprotein and is an
aaagtacagtggaaggt%gataac ccctccaatcgggtaactcccaggaga tgtcacagagpaggac agca
aggacadbatits e gEle prelie dYra te PEYEERE dugeey bl TR PEAUREHRINS.
acaaagt[gi4af 9cCiPeertain embodiments the polynucleotides comprise the coding sequence for the mature
gaagt cacccat cagggcct gagct cgcccgt cacaaagagat caacaggggagagtgttag (SEQ | D NO
166) huehsmte Tdt pche care de3gst fiypt cargraket sabeictthae Allgytt e rcrryeatos
aggagt gfuatiagibe 30tk agdfed fAGpphaR AL Cede)id, akd AhBEClQfetce can be a hexa-histidine tag
agcccagga agcgtg%ggccatgacttgptctgc.aaqctcaagtgtgacatacat catt ggt at cagc
aaaagcéPE}g’é Sxe P&t Bt Ry Py drdegHeation ot ths atadtrg BRlyRepHeYet g diccgeker n

aaggt t Ghe €09 9AYbATSFiaRBEE IR ARCm AU B RACLEFE G RIGAITSEA A0RAAGALATHE U6
agcaacctatt attgtcagc agtggtccgataatqcccctacttttggtc .
efte ittt ceegec

agggt adaisgea h5EagErinanRe§inaish f giempdionhest G P9t
at ct gatjgagfagt rgamslcat igeaact BehdGtigkd GLAHIRCITORE BRGHBIEL dSdrded FORnucleotides
gagaggccaaagtacagtgggaggtg at aacgccct ccaat cgggt aact ccc aggagagt gt cac
agagcadyedinggtor gl fragecniepelogs gad faiypfaves.

agcaccqbpaf Jct grosAnRAdicaiir ¢ hinmagdRdskas Atddikd @& coding regions, non-coding regions,

ct gcgaagt cacccat cagggcct gagct cgcccgt cacaaagaget t caacaggggagagtgttag (SEQ 1D

NO 167 befheply segpe” embodiments the polynucleotide variants contain alterations ‘which“produce silent
gaatt cgccaccat gggat ggagct gt attattct gttect ggtt gct act gct act ggcgt ccatt ccgagat a
gt ect cac ccagagccccgcaaccat gagt gcct cccct ggggagegagt gact at gactt gttccgec
acttcttcagttacctatat gcattggtatcagc agaaacctggacagtctcc

aaagcgtt ggatttacgacacct cc aacct ggettcaggagttect gc

t aggt t cagcggat ct gggt ct ggcac aagttattc actc acc attagttcc

at ggaggccgaagat gccget actt act ac t gt cagc agt ggagc agcaacccccct acatt cgggce
agggaact aagct ggagat ¢ aaacgt acggt ggctgc acc a tctgtcttc

. 4 oy oy T



WO 2011/ 112978PCT/ US2011/ 028172 - 66 - [0241] Also provided is a

pol ynucl eoti de having at | east about 95% at |east about 96% at | east
about 97%oanillaeB8 about 98% or at |east about 99% sequenseolirgesivity to
SEQ I D NGs: 121-170. Thus, in certain egbadi ments, the pol ypeptide conprises
(a) a polypeptide having at |east about 95% sequence identity to SEQ I D
NGs: 121- 135 or 152-161, and/or (b) a peptide having at | east about 95%
sequencEbstigEans, tadditignsspo defstings : 23619 1@1 %tﬁ feoprppgties| pr @gpvities refethp FaFAshit s,

t he pol@bg@ a6 € 1€ QR ErsiSRlinkeis, auo@éahu@emahg%rét%adtgd b GilRrdSitaGdnd dsea@Rce
of SEQ | - 121-135 or  1522161; and/or (b) a pol ypeptide having the

am no deedcEeneidheensic oee P@W&@l@oﬂdfsfeﬂmcaarbe PWUWGM 1 3pgY[of Fraepre-2- to

enbodi MBS bR ef?ﬂlsééfbﬂ(chlea%hQﬁlafeﬁUép@ t B&iohd @hte Huhah MrRONCRARS e BerdiRE by
reconbi nant pl asm CD37- 3LC ( ATEC Deposit Designation PTA- 10722

dep05|taéﬁc‘;ﬁ)i“tlll‘lottﬁ‘é?h/&ﬁ'@@ogh Mar ch 18, 2010) or a light chain that is at

| east ghopr] 85%ct@l ahPRAE ctﬁgﬁ’ﬂﬁl M Polydbcld BaStdeRBO heBRVare Ao ploviagast about
99%to the | i ght chain encoded %y phuCD37- 3LC ( PTA-10722). In sone

enbodi nents, _t he polynucleotlde encodes .t he heavy chain encoded by the

recombi nant 13t asrYlefhpsyet ﬁFﬁﬁBﬂS’PaBW“TC%C‘(WOB&pom t Designation
th the TCC on h 18, 2010) or a h t hat

PTA- 107 depo e chai

is at ﬁi@i paﬁt élég%gvl'n%g PESist natiela% aghggicn fminuSpsn gy g ﬁr%’ﬁ %S? {bast
about Qw&tlﬁﬁﬂ&l&aﬂul D a tvaBeth @@VipplEdagons 1ﬁ(ﬂﬁ(ﬁﬁi§§d)ubﬁotph1\ﬂ%?0' JldedpedticOtreatment
(PTA-10723 certain enbodi nent the nucleoﬁ%de lsg@ r econbi nant
pl asmi d" p?H?r]’dﬁél? R AT 59 45 B ‘te én ERBHET AR lalelﬂ)tﬁ’t} nts
3HCv. 1.4 ﬁsﬁﬂtﬁfold(?ﬂﬂlﬁ_ Ying 1[1191314§1]obv]§h ﬁﬁﬁ&lﬁg mfiel@bmlbml&sd@mg hﬁn@gomggh@mﬁ&a&ng
conprise the .codln or mat ur e. po eptide fused | n the sane
r eggl ng}ﬁt Wﬁlﬁﬂgeﬂ?ﬂé%ﬁﬂ hcffﬁ‘b %‘ES\M%PW% ‘él%lpmf”‘}o/ugx g‘%‘éﬁbf”ewv" Tethads BEeTyh
and sechfbiigRn®fthaCpat-ypapk iagdat br afibadyh@Sinnt@bdonjugatd.or polyfREEE isSAQUAPGERS

whi ch functions a secretory sequence for controlling transport of a
polypeﬁ#qﬁém??%ﬂfﬁﬁg”@ﬂt lbm*%e pol ypepti de having a | eader sequence is a

}or epr ot}[ezm andm:?ft d@pec]f; ahh@[jﬁtl%ﬂﬁlﬁod&@gu@ﬁlﬁﬁulﬁicef@t(@d:s llby tltehlgvéiﬁslt a&ailstﬁlt for
ormt mat ur e ormao t ep | de ucG ,Otl can al so
encode d%tﬁ’?“% ?HB?GB?ee‘?fr? it ﬁ%toi‘%f‘ﬁt- %}E }?gﬁt t‘i‘f“?ﬁe&é u gjte’tei“o‘ﬂ’ﬁ‘l’m@s%?ﬁt no
acid r Q@aﬁm*?/e oAqﬁ?ttur@ defericl M b%wtmm%dm@&eqm@cdl Sarﬂplf)l’cﬁlﬁpﬁéﬁeﬁlarbeﬂmﬂ is
an |nact|ve ormo t r ot ce.the equence 1S C ave an tive
mat ur e E?‘Et]é‘tcﬁ“"?“é ﬁ’ﬁP%@m ‘{‘)S@%‘%f ]“F%’t‘e%lé‘?]t“é\‘i ‘H’“é‘ﬁﬁ‘&%i"h‘@ﬁt%"‘ts ﬁlésuﬁ%‘l Brle%*o@?%
comd)_rl Seghichevaodiange tS%Eidﬁtlﬂs@&sfth e&ﬁ@leﬂ]&bﬁlrslancp@ﬂ B’@fﬂlmséodﬁteﬁlﬂisﬁés in the sane
readl n ne to a marker sequence that all.o

o BT o ot PR e AT gt e Mo e B sokpde ot CR¥udhnte
can ]E)e b@olb‘g&é@&shﬁ;ﬁé irdiceeit &Q)(ﬁlﬁﬁbmtsl d élbs&'l%oﬂ cofdbri&s veticting te bﬁ)d’lﬁglctaﬂ@anitﬂé’ with
purllcatlo e mat e ide used.to r r.n the

bact er I GLE! sagbahandis peEiobRRTuieae B RTue HEaBOIY ol pooh g D Rgnd
deri vedjefeﬁm@\tﬁ‘e&let nédnpairzafoResEggl dh iliRiantijDoY @htibowh il @3mnmmal i an host

(e.g is us 0245] The pres invention further relates to
vari anﬁ&d? LP Pr%*r @%éﬂJ&E‘é‘E‘r Iier‘é1 “pd Wﬁ’ﬁéIOédjf*tga%sénge?téilfatdﬁbass‘?%arte‘f with
exanpl ancréarsagaz@fbtsﬁon atrabl 37950 coaddidl cg®bdivatts, %gémetﬂlatﬂél(ﬁﬂpﬁg& q@ﬁtaytmggal edletlt@ith
vari ants can._cont aj alteratio n coaLng r | ONsS non-codi ng.r I QNS,
or bot H" "tnﬁr%s%ﬁe didfEmaing % ‘fi?ﬂ‘fl;ﬁ} (FEPEBIGNE ORI VELY aﬂ“ﬁhtgtweﬁfg of

al L er atdm3Thywhd @€ cfll BodseR isd ﬁlgcnflg o\ alm%mmaﬁﬁm%r cb's2 aﬁdéd}l&ﬁﬂﬂgzthe 16d of
substitutions, I ONS or e ion ut (0] ter pertles or
SorTyl bR o R e B TR IS o R sia o eaa bl ot rl R Be binggne
var i antcsll af fhe pimcikgetoriyn &l dth@fett slibsh bélUﬂhilt%lSlﬁred;H@CDW athezedegﬁhpﬂmﬂexb @]fc:h the
genetlc coqe. nuc tir.de varl ants oduc or a rjet (o)
AR N e A TR By R R R G R
codons ihdicdid3ethd uptastncm?ltiﬂ d @isbhies assptiaker wied 1ﬁhyea§ed)a£ﬂr8§’sioa| oﬂw$137.sutctbeﬂan E.
(k:]glr IGI) n %’&)ﬁdl et\g/tg,c $ %:gltl c% ds 0 etalurllesd gomngn 1n%11v alt sﬁgpegtgcll XP llija%n?goat Algo? er gtsesg((::lalttlecP with

increased expression of CD37. In certain embodiments, the disorder is a cell proliferative disorder, such as

a cancer or a tumor.



| V. Met hods of use and pharnmaceuti cal conpositions [0248] The CD37- bi ndi ng
agents (including antibodies, inmmunoconjugates, and pol ypepti des) of the

i nventi orwanrelwuked/al in a variety of applications inclu@CmgiS2tuito28102
limted to, therapeutic treatnent netheggs, such as the treatnment of cancer,
such as B-cell malignancies. In certain enbodi nents, the agents are useful
for inhibiting tunor growth, inducing dlfferentlatlon reduci ng tunor

vol ume, [0%R/ or Iy &ai@] el“fﬂfothﬁ’émﬁ Ehed Al dirgngsinpr detgctipm suchardhore WhstRedsbovs €
can be dofhpMick UotectiB¥ bMIIME of BF aktDCMB Y ShilBE O ED37IRpERES &1 he SIHRRE LM AISr it e
CD37- blndlng agent _or antibody or i mrunoconjugate, or polypeptide is an

ant agorM¥HOreF praparatigfheliziesdaiort 8 cethporesties bP agn it 1plRog- |hhce%e aledients, the

ant i - CORAh RN PR @Sneasid b"é@[ﬂ@rﬁﬁ QRhMgebes aIbeoa)hﬁnd'elnél(ﬁﬂlttlbl%rbeﬁﬁﬁm%sﬁ]; Hindih@r
detectln the resence o% in a b|0|081 The term "detecting”

as usedf HMQ§%§Dé7aa%lfildF’§ttF\géVhﬁ etmatmtlezt ts\f@mtiétbét@te?lb‘tli‘e aptiyCD37
Certa'ﬂmﬁ&%9@hﬁﬂﬂ&ﬁ m@ﬂkh%hQﬂH&%|A%@&E&Ehﬁﬂﬂﬁ&iﬁﬁ&m@mﬁ%ﬁhmﬁﬁgBf§§uﬁtcb@7
certain enbodi ments, such tissues include nornal and/or cancerous tissues
that ekl (ERY aprasied e fheseijuse of # eslldt ¢ VRAGS 6¥her tissues, for exanpl e,

B cel | 500/ or C@taﬁ@bﬂheﬁﬁé‘tﬁ)&k heBk lskd BH&Sect biAARD D MhtiONS3 BB Sdies tb 0B37. Such
i nvention provides a nmethod of detecting the presence of CD37 in a

bi ol ogiteehods dighide. but grechof {ighitad EnrBoiigchdmdag st et #eavel dmpyn dbthe dntubt?h ng
t he bi o] Q@ ot MRl EmuhRs@s, aREisACRyaRt liRRAY iMAdeSsosend btsh;?ns"sandwmh"
pernissive for binding of the anti-CD37 antibody to CD37, and detectin
mhetheﬂmﬁmé%ﬁﬁweﬂnm§mﬂ5WW@Bﬂﬁe?%E@nﬂF%@WQﬁﬂﬁmﬁﬁﬂﬁﬁﬁﬁﬂﬁﬁﬁﬁyAaﬁﬂmﬁfﬁﬁws2md

[ 0251] lipnRAGhiASHEGLry fihe). i nvention provides a nethod of dlagn05|ng a

di sorder associated wth _increased expression_ of

enbodi A,  t Hecerpin BlOtBRYY P8 S Ded Athetiehiye éabF]é§ tLaéet tncwdta rbufaﬂaie Apftlimitehs 7

anti body; laﬁl§§ e fﬁtcﬁétifég tﬁafﬂearé @é’t@dte(pﬁlrc%ﬁf r(ﬁl%ﬁ' dénﬂtfo?ésééﬂerchﬂiﬁ%ﬁhbrﬁ&"ele\é%ﬁd&ﬁe
qual i tatively) of he test ce det ecting binding of the

ant i - COBYMHRINESEHN %né GﬁaeaFUVf‘at'f’Belé)eﬁ’bél‘feilr?@ It“H%UeFaeiPéll A NGRS OF éthSo@atceW

by the de%@t%dﬁﬁréctlw et Q thﬁ&@ avedlyrfic faPHAT? ke Ohr iR éidly a control cell
(e.g., a nornal %e sane tissue origin as the test cell or a cel

t hat eﬂﬁﬁéseslmtima@mbmw B3P HCss s Wmanofilizerhion ¢ Inyolublp éhasin a

hi gher 1h&sllizfoneXRINESPh@finthe GRBEDBY abdiRd d§ &Sh 9dD3ASh4 QERAALHect i@ sbiBon.
control _cell indicates the presence of a disorder associated with increased

expr essiéncarentipaly i ﬁc‘@étptl%heﬁ by AifBei iwobdizingriBe pakt DS aptihody ks the dSRY om
an i ndiptbdiat, §5U§§p%§§oﬁﬂloﬁfto hawaRYimBol0618 A oS8Pk ABeshiM thall NCREREENO.
expreSS|on of CD37. In certain enbodinents, the disorder is a cel

prol i f evZ0i70Q: dirs 8Y desalenty eppriag o fera frasnier using \gsraldelygy - cross-linking), or by
2011/ 158QFBRGiHe U2 I 998hiBody 8r forh R 3} h BormQE Betlec® TROMHIERS SantiBodyRh 0d
of dlagn05|s or detection, such as those descri bed above, conprises
detectﬂﬂ§3b?&dpmﬁmﬁ¥m@ﬁméﬁ%PnCD87 anti body to CD37 expressed on the surface
of a Ce[b156fr l Rn? JranbLeRe MiRRRlAL dNdiakiodk B Al MR BarCBY lcar®¥ P8 SiRg aPD37
on its surface. In certain enmbodinents, the nethod conprlses contacting a
cel | wiifiuagponiygate eiheinygiph Bigyjacg Afeyin adstitipngts gantindl) 34 6ba¥. f or bi ndi ng of

the ant[p2FP37 anckia hbb@meiS the ABEsIRaRAtWiGhNOBE N8R GOHP bfeamdgsmttqe ged
bet ween the anti-CD37 antlbod and CD37 on the cell sur?ace An exenE ary

assay f@rangetldt pigody) rlﬂ@rf@n%’f dR cariin eebstlmatfh%&ffn%lmwewﬂe@ B36n

the surdkpeimdfcei t6@hlchitfe @3 7Fkdhg ASHAY.¢ , 1B6B) GRGL. ai n ot her methods can be
used to detect bi ndi ng_ of anti - %éant?Bodles to CD37. Such nethods

i ncl udd9238lit afbe pigeenf inyeition reyides fon ethodsi of dreAtn Sacaeer) CoMRRYINgG pEMISIETing A own

i N the Bdhpeuidda eeecmesatn%ﬂt bt Qt@D37rl§iﬁ|d1ﬁ)g AERHNAGSS abfect B4 SA (5B YilEndedl ced
|nnunosorbent assay), h" i mrunoassays, j.nmunoprecipitation assays,

f 1 uor edteaeny) m%ﬁﬁsla%% avéodﬂa%t é]i“hc%tc‘frrtﬁﬁn%é%‘% Bplenanyy innserfAigEnbediRIgaR BEr y
(1HO). ohﬁb%éft;]sttact@&frt)ﬁltﬁb &0RPEinEMsSor BEHI 1y EPdhad NI Gt AK0AR Rell Baghelastic

Label s include, but are not |limted to, |abels or noieties that are

det ect derkgmpdeppipnpstidmaarert gelt acpknms: B 1¢lb AbsR6 ryephogytisc ks i Erfde/small
chem | umlﬁtﬁ)sﬁmtfmpm (sadi, angdii pslyhphel sl 1eueesmmtth1a>§1a§tﬁac@ﬁ¢ taﬁnph&us; hndle

enzynmes or |ligands, that are detected indirectly , rou%
enzymatel ymehepe SNCEy. felicalay vahpig flac forogradg e?e’steﬂlﬁtec,gé*}dﬁéflﬁ éﬁli‘t%"tﬁer@h)t s,

anti-CD37 anti bodies are immobilized on an insoluble matri x.



| mobi | ization entails separating the anti-CD37 anti body from any CD37 that
remains free in solution. This conventionally is acconplished by either

i nsol ubi IWeizng/tibesant i - CD37 anti body before the assay pcoasdun®?sias by
adsorption to a water-insoluble matrixgor. surface (Bennich et al., U S
Pat. No. 3,720,760), or by coval ent coupling (for exanple, using

gl ut aral dehyde cross-1linking), or by insolubilizing the anti-CD37 anti body
af ter fegiepedup Siilids ceates brpnhenayeyrgiseropnB %%ﬂmM?agMﬁLTBW%tﬁaalca%e/B cgllg.
by I muypapieafal RbdaPlnhiQhal 1R IOEANYmPhontd)8piahowSe aRa PBRt S of 1yHipAGRL Hasty OF

detection can be carried out using an inmmunoconjugate of the invention in

pl ace ofll fukemjaqlitiiseileae Bocthvmphena, @yslwtahﬁnpb@ay PO Plgp gllmycloma,
embodi rp%attﬁampq C@;ﬁ@@@l@fe&ﬁ@@a&@@w WA dERLoPRAcBL 06l Am R atan@nasama Q:@llSt

(e.g., an ant i bod iS a cancer. In certain enbodinents,

cancer IY@PWKéEFE}l hegrigiy © @f?@ﬂ"@%ﬁ@%@%“@&@@nto whi ch the CD37- b| nd| ng

agent (6297, amhd By Ridds er@x%ﬁ%lo'l?hf%s RE@RAN tod &%ﬁﬂiﬂgofﬂmﬁf C};Yévdﬁ%sfn%rthe

nmet hods of treating cancer conprising ad n1n|ster|ng@ erapeut|ca g¥n
tmgt &M

ef f ect i 3pBbodifs 9h etherfaggntedsylsd hgicHy [ageain epboginags fodepf inhibitgngrp

need ofg @b Eikd con{a@tlrﬁﬁflé @E‘llr@m@ﬂmg}l?nﬁﬂ&l?g adeRtQe. gaﬁlﬁﬁf)d}l %1 @tr@ E&lekample, an
nallgnancy In certain enbodi nents, the cancer is selec from the group

consi stimpgraizegeelbline qrypeprishecdl linppat cxresse ey igcargd ip yﬁﬂwabtp &dghds added

| eukemigd dnviBRBATBthaNE eﬁf% Bt Rk letowiB OB sBREBmb &k, nald: 0ds Grel iYIROOEM b C

| eukem a (CLL) /snall % nphocytic I'ynmphoma (SLL), B cell prol ynphocytic

| eukenilaticnt ype prchsiaiey exanpley ﬁﬁﬁ@mbw% rifgugal @éﬁlfflo‘}a yhplestraanuNeeyd cultured in

fol I'i cuhafunh i Baddlln Cb@%ﬁ&ﬁ%@gen{ RLfitedhst Soghade and hi gh- grade

(FL), WD 2011/112978PCT/US2011/028172 - 69 - cutaneous follicle center

| ynphorf260ha gitrsme sabedigentathe m%ﬁﬂﬂfﬂﬁlblm@ntﬂy%w%%pwf cosEngghe gnjor

| ymphong o dals wiey «@é 0@37 zﬁaﬁ Bocflelg aﬂmh@rm ive. ph?déhﬁinteﬁﬁgé‘mﬁﬁ{tﬂ 'c&ﬂlictlﬁg)ﬁ]e B
cell Iynmphoma, halry cel ﬁenla fuse |l arge B cel

Bur ki t ttugon f fAesresll W a?s%%ltlw a%ﬁP‘a@ #adeétélfqn iyl PRjalL m%ét F‘?rreé?@lﬁF 4rie37-

| ymphopyi@iidgl £Ea¢ !:a‘ﬁ%e%h%ﬁﬁs@&éd to\ﬁéllld%%ﬂ'@ reﬁ[ﬁ‘g@sﬁg RBREC5:Q84:0 0B N@M Hve BRf grown in
anapl astic 1arge-cell ALCL). In certain enbodi nents, the subject
is a hl}PPH}ﬁmO‘{OG?B’Q]ISFHém}S? é%énN OPmtdht lints‘ﬁ) fouinpiRE rupTogioREs  He peTBRISMbRsiments,

i nhi bi tda@r §teiIREIsAFOVSIReHBRY phil@t ABhHicRAE RSfoPExaBHRES tls'%g@lglbl%y,dfﬂ&ffiﬂeﬁﬁﬂon
herein. In certain enbodi nents, the nethod of |nh|b|t|n t he tunor

conpri e dlogd trale P nicred e ggnesprpremsel Bich dieheye sta ﬁém(né%te@ed a GR8T- g@ely; in
Vitro. J5ef t&%aRlienordBll LR tRlsbiae mb&fithedtd, AR @37%1%Wntq@£dmlhlk@%d%hﬁk
expressés CD37 is cultured in mediumto which is add he anti body or

ot her agBatMeET sheribpafier intiedvctig shuporigeicsisHe nghhe anishtogreveppnocEpPY . dre

i sol at e@mf RBdEmBAL, 1IRNE DSABRYR: §gb(ﬁhlsaaﬁmnf1§?é're@%sa£[%leﬁpaﬁc S SHE ol oBBSYo cells

pl eural effusion, or _blood sanple and cultured in nmediumto which is added
an CDB?“H?%HWH&”E@@H?“F%mlnh|b|t tunor growth. [0260]1n some enbodiments,

t he metjpsgd) of [Mhblhtehiﬁgdlﬁﬂéﬁf@rth@ﬁl@c%d%f@ﬂlﬁ@iﬁh@ﬁlﬁmﬁ %W@dnﬂﬁlsésrh@mhhw&fng@& a
tunor cells with the CD37-bindin g., antibody) in vivo.

cer t ai URRBEdhsrRASECall: pifches FrRyn Oftww 'E}Pdlfl%u AgsAL 8 ICPTtdn Ffﬁb%“@@?ﬂﬁlsﬂla?%g

agent iiga HARY 1RKSRAIN chbddindis, TR subREt@s a foor 6XRATRAE: tuebiBémoRigndi Ng agent s
can be adm nistered to xenografts exp re55|n% one or nore CD37s.that have

been grl@i n MRIABCHPATBTHISShe HiMEB SxnEesyes t Stiopvinsle By G057 bimling: ageit Wior

gr owt h.anlibbds ®Has. m%lﬂ@ﬂﬁoﬁlméﬁ@snﬁl@hnﬁﬁ 8PRr&@kdsfos de@umsoCpsed froma patient
sanpl e such as, for. exanp a tissue bi opsy, pleural effusjon, or blood

sanpl e [8Hd! i nj Eb%déawpn% “}Vﬁﬁ‘ﬂj’ﬁd’é‘ﬁﬁ%ﬁarﬁ‘%@& dfireducing e tAMErigeRIsRY SHRRS it ed

a CD37-shb 9@!' aEnAERB tadkhidtdHo i thetapdital el tiec@eOMbdint b a ST -BREQALIRN{Sthe t he
CD37-bi ndi ng agent is admnistered at the sane tine or _shortly after

introd Lfe'?JF%n Iwrfwwémné@ &hs) tPgon ¢RMPrisfieangsr fEm tels- pecratatn dihegimegis o h.

I N somerQndned bR steih REIsGRE 1kbh a6l RELCBEBNAdntiSistiTh bf 1t 8iad as a
therapeutic after the tunorigenic cells have ﬁ;omn to a specified size.

[0261] IA2&r t allh° dtsBERMERTST PEREleHardfeds oY di FFFHF“PP%]@}“‘P%FP&SPN el ipto non-
conpri S%or?éﬂic R B @ipAGing QorfacHHOHR GlimétidehiBcBIROWH & @ID3Y-b@dfrd Glsbii @foR BRMiMe, OF
a CD37- bi ng agent. In certain enbodinents, the subject Is a human. I'n
certain enbodi nents, the subject has a tunor or has had a tunor renoved.
[0262] I n certain enbodinents, the tunor expresses the CD37 to which the
CD37- bi ndi ng agent or anti body binds. In certain enbodi nents, the tunor
over expresses the human CD37.



[0263] I n addition, the invention provides a nethod of reducing the
tunorigenicity of a tunor in a subject, conprising admnistering a

t her apeutwoabiwyiief7Bect i ve anmount of a CD37- bi ndi ng agentCraskéia/oskib} ect. In
certain enbodi ments, the tunor conpriseg._cancer stemcells. In certain
enbodi nents, the frequency of cancer stemcells in the tunor is reduced by
adnlnlstratlon of the agent. [0264] The invention further provides nethods
of di f foyrdmeisering gherGRATrRipkng Agertde p subjost Gatigna tUmpemRGsHE dhed@npriceris elisiosi ng
cont acthAead A8 sth8sehscael s with a CD37- bi ndi ng agent (for exanpl e,

WO 2011/ 112978PCT/ US2011/ 028172 - 70 - by adm ni stering the CD37-binding
agent tl8263] supjbcpsetdhdhe Gad/- Qnélwen@omegﬁl% qr watﬂwd% psgabrdchered) fosinggee
that hage hadrcatifidn UMD incdhRINMRY 86t ndt GARRY T ek e, if Bigo GIR®! N} Behmple,
agents, polypeptides, or antibodi es described herein to induce the

di f f er entthods b iidaringeallp do diffaientis eRIPTISEE CARCtNg el Péh i sEctize pgunt jo§ a

al so pr@yi7dglindYentQ¥ MR Snti-OBI NAMSo RN dbs0MbtaiRR it bifvidded LbMO&NSriiRfuing
conpr|5|ng contacting the cells with an effective anount of a CD37-bi ndi ng
agent (&llyna typerdmt PGB ddfrspda g mRIEEEEIBER HEe ithrrarpeicatisiriragount of

Met hods, @h37-RAMES AGnCHRINfeplide, 8 dnHbREy tb ﬂle @ulﬁébbht%‘ﬁtso bRV f ﬁlrc%ﬂitlh @ﬁlﬁodlments
hera euti cal ef fective anount of

conpr|3|n? adm ni sterin

CD37- bithdfusyT g Atncreaiy &msvm Jlaéer aﬁrothﬁtqﬁtb@@kyle% e Emaqs Hy é@f)loart@n% g some
provi deghbollitheh@ thé tRaRRRAHLARRE tedmp i dhiiIRErideSa MeRPARILART defectidMount B the
certain other embodiments, the tumor is a colon tunmor. I'n sonme enbodi ments,
the tr & iTenndingagapdrolyspisie; wandhndy #1 16¢ 8ibicdly a t her apeutical |y ef fective
anount 1966l he EEBFelhnEldgoRgRMtr preQi RERIHaESR tic CodpUsitBRMOnlpFisihf SnsSstRhast -
[0266]The present invention further provides pharnmaceutical conpositions
conpr i sIfAlf ORE-bipding pgentsfdesaribedoyssinpin tgitHe cabetinenty dischtimegeutistlgoppositipns
certai e esth @%%Mmhﬁ&mﬁaﬁkﬁﬁ&ﬁﬁbkﬁéhmﬁ0ﬁE&&ﬁ%hﬂﬁ&mh&ﬂ%Bﬁﬁnﬁ%ﬂpﬁhéﬁman
phar maceut i cal acceptabl e vehicle. These pharmaceutical conpositions find
use |n1P1H'P|1PB$‘E1Inﬁ@grPW GrEine sangpidn hre hafigttancer i n human pati ents.
[0267]Hﬁuﬁ?rtahﬂc&ﬁhpéhﬁﬁmﬁénsﬁEﬁﬁﬂ&ﬁ%éQ@%nak%dpﬁﬁﬁﬁﬁgﬁz&@ﬁm@&@r@ﬂﬁl ause
by conblnlqg purified anti body or agent of the present invention with a
phar mad®tifis amt}bydsa@bé&natsf dheyiRicat Bveiog withgp rpﬂl@maceél%%qﬂpﬁ sHiPyableRekicig teeh,
The ScigRre Qbdich @ﬁémlﬁgomTﬁf&ﬁéﬁe@ynﬁﬂtaalcgdiftph%awqm Rt dnSNLIROPubARRE) -

Sui t abl e phar naceuti cal % accept abl e vehicles include, but are not limted

to, norr0B%i cSwiable @pymagrafically aﬁ%@blﬁa‘te@cle% incfuge.ebut arscnos dipeied & gamfeic duffers -

sal ts sUaDasdhospRste, Wik&4) a8 bAle: orddiid RxdsdAnt such B¢ LElnDBh1GRROARIEidAG! feRbiE
met hi oni ne; preservatlves (e.qg. octadecyldlneth%@genz%@kannnnlun1chlor|de

hexanmetHeRienicah| | meth l%@ﬁzﬂ%aﬁﬁtwﬁ@ dBiorqctdecy slinstby bryaylu AneRnigm; glloride;

phenO'lmQMﬁawnﬁﬁlQﬁmﬁ&é @%ﬁ&ﬂﬁhml%hﬁﬁhep&hﬁ%ﬂﬂﬁml%H@hd@smﬁﬁhh%hwpbrﬂkﬁﬂx|
par aben; catechol; resorcinol; cyclohexanol; ent anol d mcresol); |ow

mol eculaeholetlgrpargbing suph ssdrthyl ef @OPBII@%fé‘b%h%ﬁ*céﬁoﬁfor%éolaﬁicﬁhe’%‘?l& -pentanol;

resi dugg) m-8ER1eiASmSIHGMr %gﬁ%aﬂae@ﬁ&g 4.8 .lesd ﬁiaatawau 1© bminbAbi0 Q& RBY ] Ibrﬂt%ms
hydrophi lic pol ymers such as pol yvinyl pyrrolidone;, am no acids such

gl yci néuclgqslfﬁr&m peuminy gelgtiny or Hémurrﬁg?bvlm%y droghikie fplyeers spchy 'cgssopbfémylpyrrohdone

CafbOh%ﬂﬁﬁIﬁﬁm%u&hmﬁgy&mﬁgﬁﬁﬁﬁﬂa&%ﬁﬁ QHﬁ#@%@&ﬁgﬂﬁ@ungyﬂ&@§ﬁ%dﬂaﬁﬁ9§ﬁha@r
dextrins; chelatin ents such as E TA sugars such as sucrose, nmnnitol,

t r ehal daenogicchapdes; leﬂcc agidgsy SIOERSA ANESY At STsnehelafing, ageats SHely kD st igars
conpl exgéh Ge-sGerofN AR BlaIP|BXBitol; AR ANy Bfinfer-504E fBEH ANTSIiGMC hcts
TWEEN or polyethylene egcoI (PEG [0268]The har maceut i cal conp05|t|ons
of the PPEEEFH(C-BrifeRfPEBTORRITX G 24 H?Imogl@éwéaatamﬁ sughys AN orgrolgdylsng glycol
ei ther (bpgpl or system c treatnent. Adm nistration can be topical (such as
to mucous nenbranes including vaginal and rectal. delivery) such as

transddPHSl pafl bhRhermespyicpleaigosiions phihe presgnpinygntiop sgncbe aé%ﬁ%ered in any number

SUpposi draydye Sor &ﬂfeﬁ}l’&:al bi Spdicdse @eaim&wd@&ﬁmlsﬁudldﬁowr% 1c91 (suéhyas‘ hab@uk on
or insufflation of powders or aerosols, including ulizer;

i nt rat rAEHECS mF]r‘ffhP&N%%l&lll andgisg tef clelieery) sheh %Sﬁra?féem}ah@ﬂtghes Qinentsy Jotiogggpreams,
2011/ 112R7 886! /s&é%aﬁﬂaﬂléso 3842 liquidsland powders; pulmonary (e.g., by inhalation or insufflation of

powders or acrosols, including by nebulizer; intratracheal, intranasal, epidermal and transdermal); oral; or



parenteral including intravenous, intraarterial, subcutaneous,
intraperitoneal or intramuscular injection or infusion; or intracranial
(e.qg., invoapbheiad78or intraventricul ar) adm nistration. PCOAB2)1A028ME | body
or i munoconjugate of the invention carjhe conbined in a pharnaceutical
conmbi nation formulation, or dosing reginen as conbination therapy, with a
second conFound havi ng anti-cancer properties. The second conpound of the
phar mad@IFnICEk InCRIG BT IHER PIONS. FIRFaHIeTiL SBRFUBRe Qo ST CHigRRahRInin 3PS g njection or
conpl enpmtiak: bor Aerhdrilidli €8 ﬁﬁmhaﬁhﬁ@@ﬁﬁmﬁ&@nﬁﬂﬁnhﬂﬁh&pn such that they do
not adversel’y affect each other. Pharnaceutical conpositions conprising the
CD37- bilAi%g” adermtibedy qrHEmyee@RMeanof tealxaiion ganbe spubiapd g pobYRHeyicaor
exanpl gombiaddonbloRiiiRbnaseMsh Q@gtm@@ a8 SothtthatHoB iRehpy Nwi R AR | B Yinki haGRE O
ant agoni sts, such as thUXlnab 027%]For the treatnment of the disease, the
appr opriBracgoRapRatiat Thinsearnd wawgunsrofdhrepharaceytical gambwtion fospaiatenoe deBends
on the rEQﬂ%n Qfn HhweanSidnnRey héRAEde thhAIREYLHCL é/onﬁmlm&i)ldﬁc?nethﬁtf tHe{1Qlo not
di sease, the res$0n3|veness of the disease, whether the antibody or &gent
i s adnidratesr dffect gachofisr-a PRATMACeUBal BTBRASIIOBY FAPTISIOE HissER37-Hindive agrat kg py |
pat i entsegng ahflbaRlr RSl Mso FOHIKO OB @(lallnp@t chievidiiae IégetntsQ:Qn 8f adhigistef@ahi ng
physi cian. The antibody or agent can be a dm nistered one tine or over a
seri es OmbinpER WEHE1R2) MGEpHYS. prdrts REWemad. days to several nonths, or until
a cure pgrogf f egtiafe QfatRendbMhO 08 1Rfaphldfridl SRASRSroh @ﬁt%oﬂysoﬁ%ah%‘f’ﬁlg fBerld-
reductlon In tunor size). Optimal dosing schedul es can be cal culateg from
measur dreAtien depepdsuen HEciphiPAEIENE ith be H@atﬁ%dttye Sfvetifeadatquesitofathel digkase: Wary
dependiB@oRivehie dreindt div@sepatirmey 1f adibolindir vigdhtals anhihRREM RF BasRltc the
admi ni stering physician can easily determ ne opti mum dosages, dosing
met hod dTOENBE NP os@pBicY iopoicRy. @atient  clirieal isiere mpoar reat @t thy d%sﬁ’{j’éoli ef the om
0.01 rrgretﬁh 100 5i0%n. p%e Kﬁlb@tty Bo&bEn M \&h B tadmBAGerERBnDEM D bY 87 r QRESs YT tIFRFRnts
daily, % , honth yearly. In certain enbodi nents, the antibody or
ot her @@vg EPlﬁdFY?@al é@éﬁ? qugrabm@laﬁ ghewil agweys diseredeik dmpution ebthe disrase e ee
weeks. il rhcﬁt@‘i;erdaterg eRbeRAebLIEAT Smof Qieze}j05©ﬂﬁnﬂf ddsthe ﬁ:‘ﬂ&duﬁh@dyanof)e Q:Efa@l'éted from
CD37- bi ndi ng I%g is from about O, n% to about 20 ngy kg of ¥
wei ght mePPtéeltl? ¢fi dpe W@P]étl%{hméé%b%dé{t g eaticrtzad il dﬁryr‘iff’@@%dtn tafe):éﬁ Hiye
based gjaHBASUMEAi\R% d8ieRy bf BRE:. AN ARNEEHNEFhi G0 Gh biE EfcHBink @pthﬁahl y
fluids or tissues. [0271] The conbination therapy can provide_ "syne g and
prove "d93%ey gruig wethodolqgics ppd repetftioatratgy Hinggrgn \ﬁﬁéhd“t“ﬁés devagy b frHyPEdiverie s
used t o@etheperiy drRaY evrelgtmﬂd thﬁbesgtmrptnct Re nfhd 86lyS wehld), MK bS yEakIOMm
usi ng the conpounds separately. ﬁnerglstlc effect can be attalned mhen
t he actyan cRYPERFEhTle aaltléodY(OI)oﬂt%C S F-RRHIRE BEerA B HAHNAT SYCBT BYP Wicky el Pi¢er ed

si mul t apgQusky wleéksaI&@émhﬁéﬁoodiﬁmn{s LERET S B%Wﬁtﬁ%ﬂ@@r otﬁe”r)CIﬁlﬁ’LBu\{&ﬁge&igemhs
alternation or in as separate fornulations: (3) by, sone other

r egi merfTOnVpRoHt %mg\;% la'éwt ?Q]mém@blf&w%ﬁhoehwmét ady tre%tmwhéﬁl@wtap@S%t'e\%t??etﬁlaﬁ be
at t ai nageyiR NotiRe b&CUIBR WRESHIrAN Bsidshtd Aingd SfechnOnueRInk \be 1iRAIrSE GHsIMiIy Alukd¥ or
e.g. by different injections in separate syringes. In general, during

al ter nd#6h therapy, an effective dosage of each active |ngred|ent is

adm ni ghened sepyeRhbiadtod, théra®: c&Lploddb Y'synthe!" @ag priveCpRiNAll O, RS LaRY ,
effective dosages of two or nore active ingredients are a m ni st er ed

t oget he¥t levemhz@ {be/agtivegng plmtUSed rerthe gy greater than the yym pf the elissivghat sy feam7

bi ndi nglsﬁgetmo%n{p@&aﬂeﬂaﬁtew ASERbraisiy &R QR tRAMh&BShdiithSactiRatng LORPE b&e(1h he
anti bodi es, i munoconj ugates or other agents descrjbed herein and that can

be usedotBmMudhadnisrid v sPEEdeRsly di A compingds ppis fosags BRI @) a

ki t COTHéHbé&lsbﬁbltelnﬁﬁﬁﬁ opli}ﬁpiﬁhl[dl fad @éi;aﬁn:t foﬂﬁ&lytwiﬁlaérn@? b@@&%e bﬂleloftgm% MDice
contai ners. In sone enb |ments t e kits contain a of th e conp onents

necess dlcljvessrdn alteraaiiop tb@ra@ma Ypergisticrebiesh can begtaines! &hﬂa@% SMPOURES| %t%nl?}lﬂled

cont r ol 63 ,dekcFRCGky RAGalfy 08 o PST diftEhtNBjc@RAAWSsepAate sAMEe ek SR, Ydu%ﬁ% M@hfioh OF
anal ysi s and presentation of results. One sﬁllled inthe art will readily

r ecogni t&f‘éaﬁ.‘/hat offepivefiosagr sEeagh astive Bigerdisat is pdmintstedipigaiiad. 16r seplhe hergasrp s
of the RBmMBMEMIn thAMSNEFQVCRBagbEoMtRBIE hYrelaBGRIMNIEMINGhrd RnniGBRd Rlgethéte
established kit formats which are well known in the art. [0273]Further
provided are kits conprising a CD37-binding agent (e.g., a CD37-binding
anti body), as well as a second anti-cancer agent. In certain enbodi nment s,

t he second anti-cancer agent is a chenotherapeutic agent (e.g., rituxinmab).
*** [0274] Enbodi ments of the present disclosure can be further defined by
reference to the following non-limting exanples, which describe in detai
preparation of certain antibodies of the present disclosure and nethods for
usi ng anti bodi es of the present disclosure. It will be apparent to those
skllled |n the art that ~many nDdlflcatlons both to naterlals and net hods,

N - o o Y b1 oy



[0275] 1t is understood that the exanples and enbodi nents descri bed herein
are for illustrative purposes only and that various nodifications or
changes iwol2oghti2478er eof wi || be suggested to persons skCriusdoiim2gine art
and are to be included within the spirirb_and purview of this application
Cell lines and growh Cell |ineOiginSource RanosBurkitt |ynmphomaDSMZ ( ACC
603) RajiBurkitt |ynmphomaDSMZ (ACC 319) Daudi Burkitt |ynmphonaDSMZ (ACC 78)
Namal waBur ki ¥k | yRisHOmRATnE (R hindindagepsABB- NHLA gi ft from El liot Kieff
(Harvard) WSU-DLCL-2B-NHL, diffuse |arge B-cell nphomaDSMZ ( ACC 575)

RLB- NHLOZ7i £ £ udbe prajegeimpentien providasyAts thbanprrisade 9@)_-/& dieg jmppnoopmiugies Orcﬂﬂ?erf use

hi sti 0GYEite dbytARNIONREISME] (tlﬁ\@@aﬁl%@usedv@ 3&%%%8%&18@ bRl 1A PR L 1R corfadn -
DOHH- 2ref ract ory i.mmunobl astic B cel nphona, DS\VZ iACC 47) follicular

| ymphorf@ bl asKiOEmNIpes arieatt|oae E@rﬁedwyﬁﬁ?ﬁbﬁ&m D@ Amcong g9 ynore containers. - In

some embodiments, the kits contain all of the components necessary and/or sufficient to perform a
detection assay, including all controls, directions for performing assays, and any necessary software for
analysis and presentation of results. One skilled in the art will readily recognize that the disclosed
antibodies, immunoconjugates or other agents of the present invention can be readily incorporated into
one of the established kit formats which are well known in the art.

[0273] Further provided are kits comprising a CD37-binding agent (e.g., a CD37-binding antibody),
as well as a second anti-cancer agent. In certain embodiments, the second anti-cancer agent is a
chemotherapeutic agent (e.g., rituximab).

* * *

[0274] Embodiments of the present disclosure can be further defined by reference to the following
non-limiting examples, which describe in detail preparation of certain antibodies of the present disclosure
and methods for using antibodies of the present disclosure. It will be apparent to those skilled in the art
that many modifications, both to materials and methods, can be practiced without departing from the

scope of the present disclosure.

Examples

[0275] It is understood that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to persons

skilled in the art and are to be included within the spirit and purview of this application

Cell lines and growth

Cell line Origin Source
Ramos Burkitt lymphoma DSMZ (ACC 603)
Raji Burkitt lymphoma DSMZ (ACC 319)
Daudi Burkitt lymphoma DSMZ (ACC 78)
Namalwa Burkitt lymphoma ATCC (CRL-1432)
BJAB B-NHL A gift from Elliot
Kieff (Harvard)
WSU-DLCL-2 B-NHL, diffuse large B-cell lymphoma DSMZ (ACC 575)
RL B-NHL, diffuse large B-cell lymphoma DSMZ (ACC 613)
SU-DHL-4 B-NHL, diffuse histiocytic lymphoma DSMZ (ACC 495)



[0276] Al cell lines were grown in RPM -1640 nedi a supplemented with 10%
fetal bovine serum 2 mM glutam ne and 1% penicillin-streptonycin (al
reagent s woemiwmned78r ogen) at 37C in a hum dified 5% CO2pPcmash@iioesg17Lel | s
were passaged by diluting into fresh nedi,a tw ce per week and mai nt ai ned
between 0.2 to 1 x 106 cells/m . Exanple 1 Production of murine CD37

anti bodi es [0277] An expreSS|on pl asm d pSRa- CD37 was constructed that
cont ai ned tfeHERt i re cD3piredy fymerablsticc cqlidpsphanaank e dCBYIZXBEC %hd BanHl
restriction sites that afollisWetlyBRbtessi on of human CD37. 300-19 cells, a
pre-B cel | dipigsderived fngm aaBad RAigGyApdas (M G Ret hpstizalhcc8p,
Nature, 317: 353- 355), were transfected with this expression plasmd to
stably express high I evels of human CD37 on the cell surface and used for
i muni 46276bn oAllBell b W‘N:grmm RH\MIC Amrcdiasufdenard outhl Y% ferliiviedenint A
gsp;??“@ rgEut;anlﬁ%nej %1%2 la/tCD§1’1101ﬁ11’1 Er Op aﬁgeaé?ntcgomﬁn\%gor%errso alg%?o(f}lﬁgrhiﬁnn}rl%éedm@/e ks
m ce W@ ihobdstbedclld viére amagaé by dwmgoﬂlto dmgh igeta tvhceger dagksand edadrt@ndoldichggen
sacrlfuﬁ;% fOﬁthBfldOﬂB generation. The spleen fromthe nouse was

col | ectéd accoralng to standard ani mal protocols and was ground between two
sterile, frosted mcroscopic slides to obtain a single cell suspension in
RPM - 1640 nmedi um The spleen cells mgﬁﬁmﬂpﬂleted, washed, and fused with
murine nyel oma P3X63Ag8. 653 cells (J. k.= Kearney et al. 1979, J Inmunol,
123: 1548-1550) by using poI thylene gl ycol - 1500 (Roche 783 641). The
fused cel | s Riedustigneof pymae B4’ pribmbsg - 1640 sel ection nedi um cont ai ni ng

hypoxant hi ne- am nopt eri n-t hym di ne %F%T) (Sigma H 0262) and sel ected for
growt h [PH7H6- wer|cxpratengdtsrghetReuPt Lres gnsifuesd(tes cantpigedchs catire $558, coding

[iL of s@@lehces(@ﬁS? PSAIRD bpEXbalVeld Barl RBdtriltio siths B3P Red Alfi&ioP o BYSanAfD37.

i ncubati on iL of culture supernatant were renoved from each well and

r epl aCé@O\Aﬁtchllslggrep]? cell Hpe depived frem@ Badbls merscoM- 47 rﬁeﬁget al. 1985, Nature, 317: 353-
hy pox arstsb %rettrbylgmea&dﬂ@uﬁ Hl9 ex ?k&@d@ 1d (o%tmgaeﬂp%&slﬁ@ levER QU R@Ld0MD Bt ordthe C

W th was continued un ﬁéﬂ» doma clones were ready for antlbod%
scr eemq%lj surfycp apd ysed F iy zasion jo P/lCzVa‘W BircaMire R Subionepsldetnad vl

al so be yl%%atenwﬁmﬁd@m& %ﬁ%gimqrmcbﬁscbek Podse k@NIBNEcRNSY slfimdéf%mﬁllﬁhlﬁzefngﬂs
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Ac ade milEotpiodssuscd #IIES‘P’E“H%Q“&WS “he imgpniged i were boayied Wﬂhmorhsbé% gt anAgen three
Labor atfayy bMBRUBing 4288cedCRk thyBRIInRY gdirfaRN. HRPGYRE AFom REL SDuscNRWY YQlckied
WO 2011/112978PCTﬁ%82011/0281 2 - 74 - Hybridonma screening and sel ection
[ 0278] catadirgtostAdid 4t Fropednfrdnenas gy efiracnidrstesite Bevietmisips¢pigyglides to

cyt onetgbaid Q§1ng3@§€lleshb&951&f inRPUSIE] 10 RRELANRhe PNEh BAHIVRS fdNatd, ma@l@dt Mdtihed
CD37- expreSS|ng 300-19 cells, but not to the nontransfected 300-19 cells.

100 pl YOfh Wy larﬁ%%m%%’é@ﬁé@ Ant sclhak b fewipat edlt 16793 firmpreh {éf: tlﬁé$ 18583 by
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per sanﬁlgf%ggm% ?yk OéS ghffgr4(%PNI- 1640 nedlun1sd%plenented wth 2%

nor nal Sﬁlé%ﬁonslé?d&’rﬁ confaipipg hynesartling-amigepterinydymidined HATA &igwr Hafvd2i mrdusisetsd

for 1 rfoN\%BchllQ@6Ri1elly ﬂa@-Bothﬁie@QﬁltMg%\Ia?eg (0Qatng ANdar F9S B0l @G LEMIIsBGRENsion per
(Jackson buffer). The cells were pellete

aboratory, t in FACS
agai n, Wl peld mlﬁ%%@@z 5\%1% & flays plinpeha(ier Afide of Gyltgrg guppmatagt WesREMOREH B9 ng
1% f or reaéilgBY dfd repRBRI ®8h W@G AL 3F RPMIEG 46 ShdBinAcdifinnted hy Jodntifih oMy G MR BT I

with the HTS nultiwel | sanpler or a FACS array flow cytonmeter and anal yzed
usi ng CEPRITRRES{Sigpg HQ37)- fl?“(‘}l%“}tBD 3B bsEivathcrs, %aWS[ﬁO@@bled il hypldone cpriss

hybri dop@e £h®Nesardtidady Jc@e%ﬁlﬁgi RS itdchiguddRF Snisubskenad WYrilidnth froR@tich daHbison.
One subcl one from each hybridoma, which showed the sane reactivit agalnst

CD37 adetwed ﬁ&ﬂl@mgéhoseéimcgbwnf% Lansops el Yunafisd EdyoMethodsdp Eappadiegye el

anal ysigy, Shﬁmnech%ﬁam @&%ﬁlq\a@r @aﬁ ul, tuéa@&n@nﬂegsh@wrﬁ@t ¥REE OHa®@¢ Ang gL rethed
ti-CD37 ant i body was identif usi ng. commerci al isotyping _reagents

( Roc he (igidodipy A I[@Q@WM?@P&F”@? Gl YyBing Hatber kahorayhy Biepe FEWEES: wer e
conducted over the course of this investigation. A single fusion experinent
routinely yielded approxi mtely between 200 and 1000 hybri doma cl ones. Al
the resulting hybridoma clones were screened for CD37 binding by flow
cytonetry and a total of 184 hybridoma cl ones showed specific binding to
CD37. Antibody purification [0281] Anti bodies were purified from hybridom
subcl one supernatants using standard nethods, such as, for exanple Protein
A O G chromatography (H Trap Protein A O G HP, 1 nL, Amersham

Bi osci ences). Briefly, supernatant was prepared for chromatography by the
addition of 1/10 volune of 1 M Tris/HCL buffer, pH 8.0. The pH adj usted
supernatant was filtered through a 0.22 lamfilter menbrane and | oaded onto
colunn eqU|I|brated mnth blndlng buffer (PBS pH 7 3) The colunn was
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w th quaternary ammoni um (Q chromatography for nurine antibodies. Briefly,
sanples fromprotein A purification were buffer exchanged into binding

buf fer (MOrMITiNe®s 10 mM sodi um chl oride, pH 8.0) and fPCrttse@d/oes1irough
0.22 [Lin filer. The prepared sanple wag_then | oaded onto a Q fast flow
resin (GE WD 2011/112978PCT/ US2011/ 028172 - 75 - Lifesciences) that was
equilibrated with bi nd| ng buffer at a flowrate of 120 cm hr. Colum size
was chosen tHvbrdema srgeping padieleglignacity to bind all the MAb in the sanple.
The col umm was t hen vvashed ith binding buffer until a stable basel i ne was

obt ai nd®27/i t h RBUBSHEFAREE f@fn B hyhridema Arfrs trerpediis ey Gyierrery far searstionidhg a

gr adi enhouké MOndQoiMah@ooalR0 tHVl s kd! McCODY-bReskifg 200391 M) BEPIYIMR (HeVdon-
Peak fractions were collected based on absorbance neasurenent at 280

nm
(A280) .trarHeetplet Vet effe BF Hordubrdamissuagediaed 2nitebagdzar dxe piBicgher CD37-
chr orrateszglre@sﬂlgyso@SEQ)eum tﬁe hsKurgiRtec e Q0N BYs (7 x805xceﬁ§)9err§am 150 moﬁW@Aggar d

col um, Tosoh Bi osci ence, Mont glomerywl PA) usi ng
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system_and sterilized by filtering through a 2 pmfilter nmenbrane. The
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sel ect i \AQ%gath@W Fyt@Pﬁ*err wuh afiTh %U‘ft’)‘fﬂ ARG O @ BAGR Ay éloﬁa‘a’tometef and

Labor ata@ﬁl&@ﬂhsM@C@ll@&@@rWa‘llbfroﬂl BD Widsaiendls, BaPORgo agsydescri bed for | EX
chromat 0 . The binding buffer for CHT cor responds .to 20 nmM sodi um

phosphdf 91 pH ’fh‘()hyé’ﬁé"%%?lf“ﬂfé&%i‘t {raisd RSB OVl %uhclane&rbadﬁngmg Blution Onie@cw
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characterization by flow cytonetry [0283] Bi ndg Ing specificity was tested by
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the parl®R0h 300148 tlerf ssepgrates RO & Sfugtrqver she apyrsengt jthis
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or the non-transfecte 0 cells (1 x105 cells le). in 100 pi.,
FACS bUppefomary mleSleé}g ‘?ﬁ‘ed?ﬁ& "8 Ui rl@%f@aesmlﬁ Sz%e%’fs%rzp%# Pm@@%thah)ﬁow
Then, to@f@mﬁa& b ¥ faCoPBl h%rﬁl@ma%ﬁ&%ﬁ@wéﬂ%ﬁe&ﬁlﬂdﬁlﬁﬁpﬁd dogr. 1 h with 100 ?IL
of FI TG conj ugat ed goat anti-nouse | gG antibody (Jackson Laboratory, 6

Kg/mL in FACS buffer).. The cells were pelleted again, washed with FACS
buf fer and 8 200 ?IL of PBS cont ai ni ng 1% f or mal dehyde.
Sanpl e e a i red using. CS ur f toneter with the HT
o 11 v L RS B i oy oy b R s Gl remods.
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(Fi gur ewi8) quakmzlqsanmﬁﬁm Q@ Eclt dthateeriths fqeﬁﬁlirﬁtaﬁﬁbddyes.m{lly! saaples M@ @SSin0KN
and t

ch curv
i ssocurol 3t Pufle FRipeSiy Sogta koo 0l RS LErh iR BB G Ybac
Pri sm Wte(e@r tfphgad.28 Qint fiddr eTheSpiapddtd gnpldCaps than dbddet @n®ha 1 fasnfliw vesire sGENCe
was observed for all antibodies tested and the Kd val ues correspond to 0.52
nM 1.7 nM 2.7 nM1.1 nMor 0.91 nMfor nuCD37-3, nuCD37-8, muCD37-10,
muCD37- 12 or nuCD37-14 anti bodi es, respectively. [0286]Li kew se, strong
bi ndi ng was al so observed when CD37-positive BJAB | ynphoma cells were used
for the sane flow cytonetry assay descri bed above. The Kd val ues were
cal cul ated as descri bed above and correspond to 0.2 nM 0.4 nM 0.6 nM 0.4
nM and 1 anor rruCD37 3 muCD37- 38, nmuCD37-50, nuCD37-51, rruCD37 56 and
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The degree of apoptosis was neasured by flow cytonmetry analysis after
staining with FITC conjugates of Annexin-V (Invitrogen) and wwth TO PRO 3
(I'nvi trogeopotdmn2¢real t hy, nornmal cells, phosphati dyl seripa@/tssolespsiessed on
the inside of the nmenbrane bilayer, angsthe transition of

phosphati dyl serine fromthe inner to the outer leaflet of the plasnma
menbrane i s one of the earliest detectable sanqunal s of apoptosis. Annexin V

bi nds pHEspmses dit sav parelitsed weh Sindu dwifpigt anbrw stte phi20 g eColpmp fige o |

nmenbr angoRh kANLE s@ificitRicartint Rl Ykt alilAE MIGTH &R @hpRANABX Ldluth RhNBENGadhSd with
therefore_an indicator of the induction of apop F05|s TO-PRO-3 is a

nonomertiditg tibiehentih g stable bageling way ditdinadhgth %@S@hwe pehidtimat antiedy praslgd
nenbr ang wWheingd Her0RAOAANE 0i RMEGT 900 YmiSsoRiuBPGNG flic iRD0 QWS fHnSvoluind gﬁvﬂ apRk
stages of apoptosis. Three popul ations of cells are distinguishable in

t wo- col fBetiens oviere e bistedy bpsednerh 2bigeanest measelemel ¢t ARqen A HegBhy pacatge of
TO PROrﬁoﬂaﬁlga\tvasvaeaesse@%hxlz@@&ms%lcﬁmﬁﬁlogﬁ I(yA('SE@%brﬂa ’y’sﬂ@%al dioveswrd, 79<RRe- 3
negative) and necrotic cells or late a OpFOtI c cel nnexi n-V_positive
and TOMWROY i oSy XE weyrd CPWmBP@xMHéWMEPW %P%Wlﬁ‘g hé@éntg%ne%r k. pravene at
about (;SIGMPLQ@ I h@/ %eanA%ﬂenMahta%l%e@N N RMRbas %ﬁﬁ%o%ﬁér%@h&%b@é'%% ed

with 10% fetal bovine serum (FB ut am ne, and 50

gent amS hPYeRen bifEd cxrdpusrd 4P RS ’eﬂ)élsngIFf@welﬁemd&mﬂmé@W| fgtemr @rough a
gener ald y @M meRba Pt I%tT%G%Wentleﬁﬁ‘)Q o BelifttNankids $2s At@hBeEdVyNEI0ISRe an

Cells were incubated with I0 nMof anti-CD37 antibodies WO

2011/ 112978 Peyetisym of bo ¥iEmatiymethedssugyps ceramie hydipxyapigte (FHR waerlen vsedd
5% CO2 ) oufh@ibodidNQith &lob® sWBRith.heryppal Iceiedhsin@ahed (M faRicid m O-rbi |
PBS, resuspended in 100 pi.,  bindi ntlg buffer 1(10 nmV Hepes- NaOH 4, 140
M NaCleb @a@rlﬁﬂmwe%?@mwﬂ%ﬁmﬁwrﬁ i deperipedior 1Y cl)é\ﬁﬁ@%r%plw Eh nqhag buffer i n
on i ce.foltyen coﬁ@@onﬁ“@ Bfmia s@&ihﬁ%h@éﬂhit@ [pHM & Elldlan[lbd\ffr(%\fas xRS Réf@ﬁen@@fjﬁ)d to
the m x, and the cell-associ ated fluorescence of FITC and TOP

i mredi d@@Wﬁ@&%P@ﬂPW FFo €Yt onetry. Five thousand events were col | ected
for each sanple. The dot plots for fluorescence of TOPRO 3 (FL4-H, y-axis)
and fluorescence of Annexin VFITC (FL 1- T| X-axis) were generated using BD
Cel | Quest software. [0289] The percen ’8’6@ % Annexin-V positive cells
(includes both TO-PRO 3 positive and negative cells) were determ ned for
each sanpl e Binding ¢Hagseripkiot by Andcasetshown in Figure 4 for Ranos cells.
Several antibodies isolated fromour antibody screen were tested for
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assay amdysidowmg Call(ﬁuegmﬂre(aalﬁromﬂhb Biescicmes,sat Dixgdi &9. nuCD37- 38, nuCD37- 50,
nuCD37- 7 Pere abl e i nduce apo 03|

Mool 1 sy TIEPRS G SRS £ TG 2hB1b (T SndBOBY BB BRDYR. 5o
i n unt rmeatRd- kﬁonmu@lB?sSﬁ*rphm@mBﬁm InmCDBG Sﬂhenwléﬁ/ﬁizﬁusorams@;bw 57 eatslmmﬂ with
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cells. iR ant i podi esoWer e

to indudEnapprmﬂusmsMmﬁmpummWMWﬂDMmhd§TC$omﬁ§nsbgmtmﬂrmaaﬂdgGaeMkﬂyahmethe
many aqklboqleﬁ folated that bound CD37 with high affinity, only sone had
pr o- apopgoﬁlc actrvity. Treatnent with nmuCD37-3 or muCD37-12 resulted in
36% or 49% Annexin-V positive cells, respectively. In contrast, treatnent
with the anti-CD20 anti body rituximb resulted in only 20% of Annexin-V
positive cells, while untreated control sanples contained 4% Annexi n-V
positive cells. [0292]Li kewi se, approximately 60% of Raji cells treated

wi th nuCD37-3, nuCD37-38, nuCD37- 50, nuCD37-51, nmuCD37-56 or mnmuCD37-57
were Annexin-V positive cells conmpared to 15% of untreated cells. WO
2011/ 112978PCT/ US2011/ 028172



- 78 - Exanple 4 Proliferation assays [0293] The ability of anti-CD37

anti bodies to inhibit cell gromh was neasured using in vitro cytotoxicity
assays. Taoget1/ued’Bs were plated at 5,000 cells per wel IPCIrus2@0/0p$1z2 i n
conplete RPM nedia (RPM -1640, 10% fetigl. bovine serum 2 nM gl utam ne, 1%
penicillin-streptonycin, all reagents fromlnvitrogen). Antibodies were

diluted into conplete RPM nedi a usi ng1 3-fold dilution series and 100 [iL
wer e ad®&§1 per Towierify e thej paibodiesn emnplsadingntor gipeapysly exrigedl (P Binding - 8
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|ncubator for 4t days. Viability of remaining cells was determ ned by
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in a hum d| fied 5% CO2 incubator for an additional 2-4 hours. Plates were
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subtracted fromall val ues. ercent vi abi | was cal cul at ed by
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backgr ound) élﬂ\’tMSO untreated sanple - A450 background). The ger cent

vi abi | intMs14f @fQn%lsnl\é|f<etml€d>3£g3arrw§P3?ﬁema%W7onawg&%éé%Pf B BA7-il hangibodies,
semi - | qgpRltRtlyf or each treatnent. [0294] The results froma typical
prolifer atl on assay using nmurine CD37 antibodies and SU-DHL-4 | ynphoma

cel I s dPEBOpr esbikewitcisHonmg juding was gy OP%er\efﬁp\éPPeﬁP371pwatﬂvesBéé§rlﬁmpW chlds were
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34% at fhleHPhestpansi hodp3958esnhiebs L7 t&st@daw th an ECS0 of 0.17 nM
Simlarly, treatnent with nuCD37-38 reduced the cell viability to 25% at
t he hi ghest anti body concentration tested with an EC50 of 0.19 nM
Li kew se, treatment with nmuCD37-50 orxample337-51 reduced the cell viability
to 38% at the highest antibody concentration tested with an EC50 of 0.25 nM

or 0.5 nM r spect i ivel Ip contrast, treatnent with for exanple CD37-16
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t he conpl ete sequences. The prelimnary cDNA sequences were used to search
the NCBI 1gBlast site (http://ww.ncbi.nl mnih.gov/igblast/) for the nurine
germ i ne sequences from which the anti body sequences are derived. PCR
priners were then designed to anneal to the germine |inked | eader sequence
of the murine antibody so that this new PCR reaction would yield a conplete
vari abI e regl on cDNA sequence, unal tered by the PCR pri ners. The PCR
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[ 0298] The cDNA sequence information for the variable region was conbi ned
with the gernmline constant regi on sequence to obtain full |ength anti body
cDNA sequences/117418 nol ecul ar wei ghts of the heavy chai rCan$20119kg17zhai n
were then cal cul ated and conpared w th~the nol ecul ar wei ghts obtai ned by
LC/ M5 anal yses of the nurine CD37-3 antibody. The nol ecul ar wei ght
measurenents are consistent with the cDNA sequences for both the CD37-
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foll owi ng resurfaci ng nmethods previously described, such as, for exanple in
Rogus kd° éiuxgpab. Uppxpecteqigtspme g€ Hhg, isodted munipsmntig i) an@B@fh@WCE 90w Dafrd and
Roguskangtp#l12, stiel et skbek probpihrotRUenidBA ApABLihatclyMyios b Riifosl RACERREALES

intheir entirety herein by reference. Resurfacing generally i nvol ves

i dent i fP¥ERY7oh 3wt 4@hertVBamoaBIcEs PEgPUNtor MERRNO &k Wi farsinr Bgiotties In ropsth
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murine CDR s are preserved in the resurfaced anti body. Exenp of
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heavy oh s'ﬁlvm ted GO DsiedRl 881 ATHPR ih Hitero® sl iagpdisble TiddhLatlidin@OTH3T as
CDR' s s Light Chain

seen 1n Flgure 3.

[0290] Additional antibodies were isolated and screened for their ability to induce apoptosis in
Ramos cells. Of many antibodies isolated that bound CD37 with high affinity, only some had pro-
apoptotic activity. The results of a Annexin-V assay are shown in Figure 4B. The murine antibodies
muCD37-38, muCD37-50, muCD37-51, muCD37-56 and muCD37-57 were able to induce apoptosis and
resulted in 38 — 45% of Annexin-V positive Ramos cells as compared with 5% in untreated control
samples. Similar to the previous assay, treatment with the anti-CD20 antibody rituximab resulted in only
18% Annexin-V positive cells.

[0291] In addition, the murine antibodies were tested their ability to induce apoptosis in Raji
lymphoma cells. As seen for Ramos cells, of the many antibodies isolated that bound CD37 with high
affinity, only some had pro-apoptotic activity. Treatment with muCD37-3 or muCD37-12 resulted in 36%
or 49% Annexin-V positive cells, respectively. In contrast, treatment with the anti-CD20 antibody
rituximab resulted in only 20% of Annexin-V positive cells, while untreated control samples contained
4% Annexin-V positive cells.

[0292] Likewise, approximately 60% of Raji cells treated with muCD37-3, muCD37-38, muCD37-
50, muCD37-51, muCD37-56 or muCD37-57 were Annexin-V positive cells compared to 15% of

untreated cells.



Li ght Chain

CDR2: VATNLAD (SEQIDNO : 2 9 ) Mirine CDR2: DI SKLPY(SEQ | DNO: 38)

Human CORWOBBNURY76 SEQ | DNO. 4 0 ) CDR3: YWSTTWI ( SEQ | DPNTWS2013/0081)2
QOWSDNPPT ( SEQ | DNO 39) Heavy Chain Hegvuy Chain CDRL: TSGVS(SEQ D N O :
CDR1: SGFAWH (SEQIDNO : 1 3 ) CDR2: VIWEDGSTN (SEQN O : 5 )

)

Example 4

Proliferation assays

[0293] The ability of anti-CD37 antibodies to inhibit cell growth was measured using in vitro
cytotoxicity assays. Target cells were plated at 5,000 cells per well in 100 pLL in complete RPMI media
(RPMI-1640, 10% fetal bovine serum, 2 mM glutamine,1% penicillin-streptomycin, all reagents from
Invitrogen). Antibodies were diluted into complete RPMI media using 3-fold dilution series and 100 pL
were added per well. The final concentration typically ranged from 3 x 10° M to 4.6 x 10™* M. Cells were
incubated at 37°C in a humidified 5% CO, incubator for 4 to 5 days. Viability of remaining cells was
determined by colorimetric WST-8 assay (Dojindo Molecular Technologies, Inc., Rockville, MD, US).
WST-8 is reduced by dehydrogenases in living cells to an orange formazan product that is soluble in
tissue culture medium. The amount of formazan produced is directly proportional to the number of living
cells. WST-8 was added to 10% of the final volume and plates were incubated at 37°C in a humidified 5%
CO2 incubator for an additional 2-4 hours. Plates were analyzed by measuring the absorbance at 450 nm
(A450) in a multiwell plate reader. Background A450 absorbance of wells with media and WST-8 only
was subtracted from all values. The percent viability was calculated by dividing each treated sample value
by the average value of wells with untreated cells. Percent viability = 100* (A450 treated sample — A450
background)/ (A450 untreated sample — A450 background). The percent viability value was plotted
against the antibody concentration in a semi-log plot for each treatment.

[0294] The results from a typical proliferation assay using murine CD37 antibodies and SU-DHL-4
lymphoma cells are presented in Figure 5. It is apparent, that several murine antibodies were able to
inhibit proliferation of SU-DHL-4 cells substantially and in a dose-dependent manner, while others had no
such effect. For example, treatment with muCD37-3 reduced the cell viability to 34% at the highest
antibody concentration tested with an EC50 of 0.17 nM. Similarly, treatment with muCD37-38 reduced
the cell viability to 25% at the highest antibody concentration tested with an EC50 of 0.19 nM. Likewise,
treatment with muCD37-50 or muCD37-51 reduced the cell viability to 38% at the highest antibody
concentration tested with an EC50 of 0.25 nM or 0.5 nM, respectively. In contrast, treatment with for

example CD37-16 did not reduce cell viability in a dose-dependent manner.

Example 5

Cloning and sequencing of the VL. and VH regions of the CD37-3 antibody

[0295] Total cellular RNA was prepared from 5 x 10° cells of the CD37-3 hybridoma using an
RNeasy kit (QIAgen) according to the manufacturer’s protocol. cDNA was subsequently synthesized
from total RNA using the SuperScript II cDNA synthesis kit (Invitrogen).

CDR1: RASENI RSNLA (SEQ I DNO 28) CDR1: SATSSVTYMH ( SEQ | DNO: 37)
CDRS:

4



| D CDR2: YI LYSGSTV (SEQ IDNO:'1 4) CDR3: GGYSLAH (SEQ IDNO : 6 ) CDR3:
GYYGYGAWFAY (SEQ DNO 1 5 ) Kabat Defined CD37-3 HC CDR2 Kabat Defi ned
CD37- 50 HEOQDR211294® 2011/ 112978PCT/ US2011/ 028172 - 81 - PRUMISCE LHB1CDR:

VI WEDGSTNYHSALKS Muri ne HC CDR2: Yl LYSGSTVYSPSLKS (SEQ DNO: 176 ) ( SEQ DNO
178 ) Human HC CDR2: VI WGDGSTNYHPSLKS Human HC CDR2: YI LYSGSTVYSPSLKS

( SEQ DNO 177 ), (SEQDNQ_ 179

¢ procedure for the first round degenerate PCR reaction on the cDNA derived from
hybr1d0ma cells was based on methods described in Wang et al. ((2000) J Immunol Methods. 233:167-77)
and Co et al. ( (1992) J Immunol. 148:1149-54). VH sequences were amplified by PCR using the
following degenerate primers: EcoMH1 CTTCCGGAATTCSARGTNMAGCTGSAGSAGTC (SEQ ID
NO:171), EcoMH2 CTTCCGGAATTCSARGTNMAGCTGSAGSAGTCWGG (SEQ ID NO:172) and
BamIgGl GGAGGATCCATAGACAGATGGGGGTGTCGTTTTGGC (SEQ ID NO:173). VL
sequences were amplified by PCR wusing the following degenerate primers: SacIMK
GGAGCTCGAYATTGTGMTSACMCARWCTMCA (SEQ 1D NO:174) and HindKL
TATAGAGCTCAAGCTTGGATGGTGGGAAGATGGATACAGTTGGTGC (SEQ ID NO:175).
(Mixed bases are defined as follows: N=G+A+T+C, S=G+C, Y=C+T, M=A+C, R=A+G, W=A+T).
The PCR reaction mixtures were then run on a 1% low melt agarose gel, the 300 to 400 bp bands were
excised, purified using Zymo DNA mini columns, and sent to Agencourt Biosciences for sequencing. The
respective 5° and 3> PCR primers were used as sequencing primers to generate the variable region cDNAs
from both directions. The amino acid sequences of VH and VL regions were predicted from the DNA
sequencing results.
[0297] Since the degenerate primers used to clone the VL and VH cDNA sequences alters the 57 end
sequences, additional sequencing efforts were needed to verify the complete sequences. The preliminary
cDNA sequences were used to search the NCBI IgBlast site (http://www.ncbi.nlm.nih.gov/igblast/) for the
murine germline sequences from which the antibody sequences are derived. PCR primers were then
designed to anneal to the germline linked leader sequence of the murine antibody so that this new PCR
reaction would yield a complete variable region cDNA sequence, unaltered by the PCR primers. The PCR

reactions, band purifications, and sequencing were performed as described above.

Mass determination for sequence confirmation

[0298] The ¢cDNA sequence information for the variable region was combined with the germline
constant region sequence to obtain full length antibody cDNA sequences. The molecular weights of the
heavy chain and light chain were then calculated and compared with the molecular weights obtained by
LC/MS analyses of the murine CD37-3 antibody. The molecular weight measurements are consistent with

the cDNA sequences for both the CD37-3 light and heavy chain.

Chimerization

[0299] The variable sequence for the light chain variable region is cloned into EcoRI and BsiWI sites
in the pchCD37-3LCZ plasmid. The heavy chain variable region is cloned into the HindIII and Apal sites
in the pchCD37-3HCN plasmid. Equivalent plasmids were constructed for chCD37-12. These plasmids
were used to express chimeric antibodies in HEK-293T cells using a standard calcium phosphate

procedure (BD Biosciences, CalPhos Mammalian Transfection Kit, Cat # 631312). Supernatant was



[ 0301] [0302] The CD37-3 and CD7-50 |ight and heavy chain CDR s as defined
for the resurfacing are given by way of exanple in Table 11. Lysine 53 in
muri ne CD8®-2601/1129y8t chain CDR2 was repl aced with aspar agirus20m/obsinani zed
CD37-50 (shown in italic) so both versiggns of the LC CDR2 are given. The
Kabat definition for heavy chain CDR2 is also given for both the nurine and
human CD37-3. The underlined sequence marks the portion of the Kabat heavy
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| GHV4- 34*09 for VL and VH, respectively. For CD37-50, the human gernline
sequences used as the replacenent supfagess were | GKV3/ 0R2-268*01 and

| GHV4- 31*03 for VL and VH, respectively. As can be seen fromthe lists in

Figure 6, a total of seven surface residues in the light chain and seven in
t he heavy ch%fi—{h—%@*‘@’—%‘l—&t #%ced with the human count erparts in CD37-3. As
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wi t h t HeDR éspeotficug. const ant sequences in single chal n mamal i an expr essi on
pl asm ds. The light chain variable region is cloned into EcoRl and Bsi W
sites in the pAbKZeo plasm d. The heavy chain variable region is cloned
into the Hndlll and Apal sites in tHaeblAbGLNeo plasm d. These plasm ds can
be used to express the reconbinant antibodies in either transient or stable

mamal | artett— WO 2011/ 112978PCT/US20114 028172 =82 = transfections:
Transi ent dpzansfgrii ons to express reconbigpgnisoagr’bodi es i n HEK 293T |cel | s
were performed using a nodified PEI procedure (Durocher, Y. et al., Ndcleic

Aci ds Res$ Ligh® Ch®in( 2002) ) . Super nat ant was$ Lipht Chhidd by Protein A and
pol i shi ngcornomal GyE aphy Sieps uss mgQst andard: grogesigsres v descsiped [above
for chi meriozed antigopdi es. Expression of | TRBU-QI%: BG305] I n order to conpare
the actiyity of the isolated anti-CD37 ahtMdiadCer2: prewipuspy idestofiled
anti - CD37 carbi hodies were ¢loped apd exprespsed.o Thg DNA sequence for tjhe
anti - CD3YNSM:P avas drawn from US2007/ 0059 8Rfmasi6DRY: BEQSIDISA Y The Es@quence
was flanked by Hindlll and Xho 1 restriclion erzynmw sites for cloning|into
the pAbGINeR3maMIRGI M WXPresH gn 1ph asm deprBXpy @S§T9D e purid EGati gn was
carried owtoasy gescri bed for huCD37-3 aboye f@nplee 7 Binding affinitly of
chi mericl[antibodi es [0306] The chimeric aptibodi es chCD37-3 and chCD37-|12
wer e assayreavy Oliaih hei r bi nding affinity {®leavy Chain

CDRI: TSGVS (SEQ 1D CDRI: SGFAWH (SEQ 1D
NO:4) NO:13)

CDR2: VIWGDGSTN (SEQ ID |CDR2Z YILYSGSTV (SEQ
NO:5) ID NO:14)

CDR3: GGYSLAH (SEQ ID CDR3: GYYGYGAWFAY
NO:6) (SEQ ID NO:15)

Kabat Defined CD37-3 HC CDR2 Kabat Defined CD37-50 HC CDR2




Ranos cells in conmparison to their nurine counterparts. Flow cytonetry
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the previously described anti-CD37 antibody WR17 and the anti-CD37 SMIP TRU-016. As can be seen
from Figurel0A, several isolated anti-CD37 antibodies, muCD37-38, huCD37-50, muCD37-51,
muCD37-56 and muCD37-57 can bind to the macaque derived CD37 antigen. In contrast, muCD37-3,
muCD37-12, the previously described anti-CD37 antibody WR17 and the anti-CD37 SMIP TRU-016 are

unable to bind the macaque derived CD37 antigen.

Binding affinity of humanized antibodies to macaque CD37

[0311] The humanized antibodies huCD37-38, huCD37-50, huCD37-51, huCD37-56 and huCD37-
57 were assayed for their binding affinity to 300-19/CD37mac cells expressing macaque CD37. Flow
cytometry binding assays were carried out using secondary FITC-conjugated goat-anti-human antibodies,
analyzed as described in Example 2 and dose-response curves were generated by non-linear regression for
cach antibody. The value for the apparent dissociation constant (Kd) of each antibody was calculated
using GraphPad Prism v4 (GraphPad software, San Diego, CA). It is apparent from Figure 10B, that
several isolated humanized antibodies bind to macaque CD37 while huCD37-3 does not. The Kd value for
huCD37-38, huCD37-50, huCD37-51, huCD37-56 and huCD37-57 correspond to 1.1 nM, 1.8 nM, 14
nM, 5 nM, and 2 nM, respectively. Therefore, humanization does not affect the binding specificity of the

isolated antibodies.

Example 9

Pro-apoptotic activity of chimeric and humanized antibodies

[0312] The pro-apoptotic activity of chimeric and humanized antibodies was evaluated on Ramos
cells. Cells were incubated with 10nM concentration of antibodies or an hulgG isotype control antibody
for 20 hrs followed by Annexin-V-FITC and TO-PRO-3 staining and flow cytometry analysis. ChCD37-
12 retained strong pro-apoptotic activity of muCD37-12. Approximately 40% of Ramos cells are
Annexin-V positive after treatment with either muCD37-12 or chCD37-12 antibody as compared to 4% of
untreated control cells. Similarly, approximately 40% of Ramos cells are Annexin-V positive after
treatment with huCD37-3, huCD37-38, huCD37-50, huCD37-51, huCD37-56 or huCD37-57 antibody as
compared to 4% of isotype control treated or untreated cells. In contrast, treatment with the anti-CD20
antibody rituximab resulted in only 13% of Annexin-V positive cells. This result demonstrates that the
strong pro-apoptotic activity of the murine anti-CD37 antibodies isolated here is retained by the chimeric
or humanized antibodies derived from them. Therefore, the unique functional property of this group of
anti-CD37 antibodies, strong pro-apoptotic activity in the absence of cross-linking, is not negatively

affected by chimerization or humanization.
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Pro-apoptotic activity of huCD37-3 and TRU-016

[0313] The pro-apoptotic activity of huCD37-3 against Ramos and Raji lymphoma cells was
compared to the anti-CD37 SMIP TRU-016. TRU-016 has been described as a compound with no pro-
apoptotic activity unless cross-linked with a secondary antibody. It is apparent that exemplary anti-CD37
antibodies huCD37-3 and chCD37-38 have much stronger pro-apoptotic activity against both lymphoma
cell lines. Treatment with huCD37-3 or chCD37-38 resulted in 40% or 49% Annexin-V positive Ramos
cells, as compared to 3% of untreated control cells. Rituximab treatment resulted in only 15% Annexin-V
positive Ramos cells. In contrast, TRU-016 treatment did not increase the percentage of Annexin-V
positive Ramos cells. Likewise, Treatment with huCD37-3 or chCD37-38 resulted in 34% or 30%
Annexin-V positive Raji cells, as compared to 7% of untreated control cells. Rituximab treatment
resulted in only 19% Annexin-V positive Raji cells. In contrast, TRU-016 treatment did not increase the

percentage of Annexin-V positive Ramos cells.

Dose response for pro-apoptotic activity of humanized antibodies

[0314] Varying amounts of each antibody were incubated with Ramos cells for 20 hrs followed by
Annexin-V-FITC and TO-PRO-3 staining and flow cytometry analysis. The percentage of Annexin-V
positive cells was plotted against the antibody concentration in a semi-log plot, and EC50 values were
calculated from curves fitted using non-linear regression analysis. It is apparent that all humanized
antibodies have strong pro-apoptotic activity with a maximum percentage of Annexin-V positive cells of
at least 40%. Figure 11. The EC50 for this activity corresponds to 0.08, 0.08 and 0.11 nM for huCD37-3,
huCD37-38 and huCD37-50, respectively. In addition, the EC50 for this activity corresponds to 0.41, 0.57
and 1.01 nM for huCD37-51, huCD37-56 and huCD37-57, respectively. In contrast, treatment with the
anti-CD20 antibody rituximab resulted in a maximum percentage of Annexin-V positive cells of only 15%

compared with 4% of cells treated with isotype control antibody.

Example 10

Proliferation assays for chimeric and humanized anti-CD37 antibodies

[0315] The ability of chimeric and humanized anti-CD37 antibodies to inhibit cell growth was
measured using in vifro cytotoxicity assays as described in Example 4. The results from a typical
proliferation assay using SU-DHL-4 and DOHH-2 lymphoma cells are presented in Figure 12. It is
apparent, that all antibodies were able to inhibit proliferation of SU-DHL-4 cells substantially and in a
dose-dependent manner. For example, treatment with muCD37-3 reduced the viability of SU-DHL-4 cells
to 35% with an EC50 of 0.07 nM. Similarly, treatment with chCD37-3, huCD37-3v1.0 or huCD37-3v1.01
reduced the viability of SU-DHL-4 cells to approximately 30% at the highest antibody concentration
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sterile purifitBstoNeiagic RaGiItNIFALCBETS di doH@koR 1§ @hd ah@odic?0% St ock with RHBP
medi a i edi ately before use. 50 uL/well of conplenment solution was added

to eachoyel| f oo figthti dhalacteQAGRNAAIrbIXBrate aa%uyﬁifaﬁeelsomed énti- (moymfue@hléspvveZ h

ysi e, APPER T ST B R EEI A AP e FB AT CTRLPLT QLR o

added tcompWad2QhkiuhdRIBEGIE IS0 W2 Bilickdarray8 Bonfir@at thaveDB7 atd @Dp0 Balibited

concentration of. 10%to asure the | abi | cells.. The
Bt o e AR U “TEP BSOSO Tt L base B HERET 1 Fmraiison
f | uor eseenslso {niadib ﬂ’o&ha’iﬁﬂn\/@Did mba@claaﬁelaunmhépanEiFd;ﬂ)cemmeEXEa@deENE&Qa-am, SU-
Control s cl ud r| licate well d| a and conpl enent but w thout
cells ([?%lld'q a\?ﬁgﬁ?lpl?ql%ceg%gﬂ s with cells and conpl enent but
Wi t hOUtTaBl’étlQb@ldfﬂ f(tzﬁﬁhﬂ; &n BpKomal %o Micadatrhystlwom;%heonpeC@Qogta@elgof specific

Ce| | \,i th | | tv 'Fnr n::r-h c:n'rhl e \Was datarm nad hy t+n + hn 'Fnl | n\u a¥al f or mil
T AN ] u 3 LB AL TIOAT

Percent viability = (sanpl lé - media® BWv%)Wreﬁzeifl%terBhl y - media only).

[ 0320]|The r esmdbinigdlogn exenplary @xX37assay UEI ng Ramps celTs i s parsented
in Figure 14, Strikingly ¢hCD37-12 h agai-nst Ranosg

cells.| It rEaeltbamphema vi abillity of Ramps cell|s to 3% at thd hi ghebt

ant i bgdy cmgﬂgh@gkg@ tesfed with gn ECo0 of 0.037 (i9g/nL. [Tn addption,
severdl_isolated antibodies showed CDC activi ty .:mal nst Ranos to a \/arw ng

degr eq. HudgkinfBriellhnhomacDa7- 3, MU¥®B7- 38, huCD37! &8o)r esul tled in 13

reduct|ion NP e6hidaVBaAI TTTY to 5959 )%J)U/o and @5% bERReSTT velly. Treatment
w th RuCD37-51, huCD37-56 or huCD37- noderfately reduced cell viability]of

Ranos |cel ymphamagpespestiiadt elly 70 - 80% at the| hi ghest anti body concentration
test ed. EXuRr fyfphoma 3 (100%) 3 (100%) 3

MALT lymphoma 3 (100%) 3 (100%) 3

.




ADCC activity of CD37 antibodies [0321] A | actate dehydrogenase (LDH)

rel ease assay was used to neasure anti body-dependent cell nedi ated

cyt ot oxi cWORo(1AD2CB of tunor cells lines using freshly iPsoltst@dokrinan
natural killer (NK) cells as effector _gel.ls (Shields RL, J Biol Chem 2001
276(9):6591-604). The NK cells were first isolated from human bl ood froma
nor mal _daonor (Research Bl ogd Conponents_ lnc Brighton MA)_ using a
modif|elalffwedﬂr@éalce%ﬂnpﬂl%ar« | sollat93m Kit 1) (M ITERY Biotlech, 14
130- 091-T53) ;B ORPhdies df ffutred 46%7"5’"5‘ WITH X PBS. ggp) ML of[ dituted bl ood
was cgrefully |lavered over [25 m of Ficoll Paque |n a % coni cal tube
and cdnt r Magecclidymai®tag f or 45 m 0% RT. The pepiPh&pal bI ood nohonucl ear
cel | s {TPBMCy—were coltectedfromthenterface, transferred into a new
conical 50 nL tube, and washed once with | x PBS. The PBMC were resuspended
in 2 mi0HB] NK- insd] easé, dnCHaT-f drcatfrient 1PBBed O H8IBEAN irPerlll EDIIAY n adcﬁetdhpﬁndﬁmo

Bi ot | n- T bady CanR (RahE it SEDPCRabay’ IF, Rl P RERRART, oS v
| ynphocypresimagkc it withan RKS5¢ ef 0.862 nd sRykuximalp tireratn_@nh@glmed the Vsaé)ilésc o @nntafS 1K
cells. .The Qh%ﬁ))?lfngte o &iﬁ#?@f;é% &ilo. & l\tIOIFrea]]\tﬁg(e:r v 63‘} Reliude gﬁh@}ialﬁlﬁtg of

NKlsoIatlon Anti tin easvverea
cel | - arfti-Boldyt ndllkttel raapmaslaielrchameth dndFCANGt &3 1. Rityximab H@tmmmducezﬂeﬂhbs

wer e I f r

of N oty ROSTEBLED Bt oMb B S ATRcl 80621 BT B SHIEE ot
separ atteptneM Witk rTBiU Bioatidodf)redusd tlp‘r\eahnlas I@é@rmtat fhl93>rrﬁU BHLM«;qﬂsm amgmﬁicant

Buf f er. |, I WAS & t t

washed dae%-%g ﬁgh ef %ﬂéﬁ(?e?lgct i on levl t %@h@%g{?ﬁ& El gu/aéé[%?o Péedgéggdthle nto
a new S5@abrtty obNamdwatcalbeto afpreximeiy ﬂ%\@ltmmn@éﬁp of @ér@fl phdteduceid theovigolityriof of

pentcr ITrarar' BEPRRm g b RS I 1o SHa ity )5 P AR o g0 W 18

HEPES, oh NemaSodicUsbiryedyccaltthe vidwidity 00 RawdEnslly dmarwsesamatéla b9 Amiithan AEiSH o8db oM. on)

over ni BP
redt um BT Ta TG S SR AN @bl Pl le W IRELENGRI SfioREh sy

and 1%S|@rﬁcemtldlegrne sitin @ posgrdepéndynt nfada2 2 inallyi wemad metk thtl@laﬂ dreslugsfl thertiabloi es
in RHBR o/l I i g

bot tom S0 et [o ST et RO S P ECSTLEOH nB ohlC Bt IR yTAR o, iR, |
RHBP nﬁ@am:nahml addtbctaen B@moq tellweihbility o Thiag¢sulieintlerssores dheaninmgpeaess iob dlepyanti-
diluti i | s and anti body dil utions was
|ncuba1(332@lfff‘%_tlr;'&B841 %fﬁl%nst %éaa%%dgﬁlqgﬁb\xggée then added to the wells

cont ai ning the target ceIIs at 50 tL/well. The typical ratio was 1 target
cell to 3-4 NK cells. The follow ng geRpkqhs were set up for each
experinment: NK cells alone, target cells al one (spontaneous LDH rel ease),

target cells with NK cells (antibody independent LDH rel ease), target cells
with 10% Tri%%@@%ﬂ@%% rel ease). The mixtures were incubated at
37C for h to allowfor cell lysis. Plates were centrlfu ed for éo m, n_at

1200 rdﬂ% %hnd TeesserLconplemsat %eaﬁ@fﬂﬁa%w%s@% ftitey of £ H‘§T1%f“i“1e Ppaizgd ey

f 1 at - bahti@m396mviBddicsP LAt Based Bisayserst Ip@ﬂormeatauéoedlﬁglapat bnvabd )nefhb@'(@&ﬂ%@ao
Cyt ot oxi C|ty Detection Kit (Roche 1 93%@\@/3 added .to eachgl\ilﬁ and

i ncubat gt Hy do’m"tué?{pfliﬁfﬁ?ﬁ(fr e797 ?0%2>t 18337&9 eVEI5taligutedy dndynligatg at 50
sanpl esuwadl imaesﬂitfbdu@ﬁ 96%11rtis§ﬁte(c91@ﬂ891)ate al RS EERMtraGPRAT Fikally |rM1%ln§ ffm €ach

sanpl e was_ determ ned usin owi,ng fornul a: pe nt s eC|f| lysis =

ool @05 eSS o o aiebn Se i saba 1( mebim e aReSTatH 2y KA

rel easeysy, Jl@ﬁpenﬁc%%&épﬂﬁmgﬂ) inRQiu, tl“ﬁ'rgE"ﬂUé’ﬁ:ﬂval@dld@dﬂttb iRdingBodi® ad stxom@@éné iADCC

acti vi ty agai nst Dau Rar‘rq q?x ta-519 nphoma cel l%‘dl n the resence

of  hurel i O R B Bdigeh prrgveliy fugnil s o pp e%tg(éigﬁ’étAlﬁfé Pt LMD

fgl?,lzz | \g&&naamﬁlm %s&rmmlﬁ%%%%e; Vi§IS ahdqfhﬁtzgg(g&goa( ﬂ/gydé&dvaaﬁl)RHBP mledla
rea t u or hu nti badi es result

in apprl@meﬂ%& ggafwsesé%wwbvf [SATRICmEY] 1olytipa; wasyidd il d eelsyelabta bral

0. 42I ngfom@mr&huoa bf B/ Plates %rech‘ngl‘Eg%fjog%gl &t emtswebyhﬁfﬁgizfge/d ggtl%awrtw lal\lms for

simlar to that resu]ting from treatment wit o Daudi. ce Sis

obser vecamaﬁale%tﬁn@e%wl I\Y%%F-u%fr‘eéft hipy ingabagign Hine fHmaghlue et (PR (o o

huCD37-51, huCD37-56 and huCD37-57 resulted in approximately 39% 36% or

36% of Daudi cell lysis with an EC50 value of 5.7 ng/nL, 4.3 ng/nL, or 7.9

ng/ m., respectively. [0325] The ADCC activity of the isolated antibodies

agai nst Ranos | ynphoma cells was conpared with the ADCC activity of

TRU-016. Treatnment with huCD37-3, huCD37-38 or huCD37-50 anti bodi es

resulted in approximtely 43% 42% or 46% Ranpos cell lysis with an EC50

vaI ue of 0 95 ng/m_ 2 0 ng/m_ or 3 0 ng/m_ respectlvely Thi s act|V|ty

o o o . . o, . V.V =




- 90 - antibodies resulted in approximately 19% or 18% G ant a-519 cel

lysis with an EC50 val ue of 0.13 ng/nL, or 0.73 ng/nL respectively. TRU 016
t r eat mrentwoesultiedsi n 16% Granta-519 cell |ysis observeaCans$2@an/0e5130 val ue
of 0.83 ng/nL. Exanple 13 Epitope nmappigeg [ 0327] The | ocal i zati on of am no
acid requirenents for the epitopes of different CD37 antibodies can help
tie comon or unique functional characteristics to specific nolecular

i nt er aceslonell atpnianag gencarefion pial0%e tpvapasuis fthecpbplity @ﬁf%rﬁ@m{l% cellst ThagcRIpte ovaar

| oops, iRc.ubired kor | 1@ QP 20ho@P UL 7°ES ¥ RS hdMESng ARATBrebRhGEHN RNBIVE ARSEREAB G
anm no aci ds. Epitope requirenments have not been descri bed

appr oxi mat el
for pr&filOws %%SWEMS%%@@ @EﬁarPlSa}ﬁfI}l%dn@yatewﬂﬁ vt Hegdiacand capplsmpnteug pihout
i sol at edn R Aiaahty, Q%j{/ﬁl%h@j ald W Sl1sl Ve EHIS QRd cOMBp1GRES blitUGkRh SRWELAelGIRT,

antigen variants with AA substitution in the l'arger extracellul ar |oop

CD37 vaifP%ntiakilitghiThg P&Wﬁmégép?fe%?lg?\ cplh 3BTk AR Prkp V8% éi:tﬁfﬁmﬁﬂda@nwd%w
wer e bqblhamﬁgmhﬁmaupa&eﬁlvamﬁyL@%mglaurﬁe%mlrgs}mars oABC AR IABS. CDNA
sequences, codon optlnlzed and synt hesi zed by Bl ue Heron Blotechnologles
and f | dP3294 by Thoauard Bammampiaes (O esan wing oy Htily preatéedcinoRishy It o

t he pSRaiMgal, Qihcfﬁgb Yib I@ilasep&éﬂ? Dt a@ivite agastish R@m&sh@ellb LlF?é&u&Gthﬁlﬁﬁ@r SR fnos
sequences are | y honol ogous (Figure 16), the expression of these

constr Lfékl%wc%?uﬁ at Hlieéﬁghﬁmﬁl@wdffrf@nmﬁﬁwnat?ﬁépdrfﬁlétaélaEEé%@é 0083 ¢einte ALY es

fromt Q@&ealtméted ﬁﬁpa@mesz §hoSRll tc@mctfvﬁg Wi Aihdd Raftos & @SlarydEdfcct MR atkent with
extracel | ul ar amno acid differences between in these two species as

descri 6@&‘%%35&%7&8&3 hu€B3569 Tesuktash e Fedustion e tesl jviabilith éo EP87 S%t%nsd‘éyo

epi t opasspe@ive9r TieSmeht Wi Hua®383¢, RMRN-56 Rt MR- SR JcERNp titet ScNEhR1RWr| T .
Because of the size and high honol ogy of the small CD37 extracellul ar | oop,
epi t opeRamse sfllssanpetxinedtsly /Y s8Qve pighy hl&h@@@&tlwywﬁ@eménﬂg@teétﬁ@ racel | ul ar | oop.
An EcoRV to Pstl cassette encoding residues 1108 to @35 of the large
extracel lul ar | oop was redesigned tqg be further segnmented into 5 sections
by incorporating 4 unique restrictléﬁa@P¥g that coul d be conserved between
t he human, nurine, and nmacaca CD37 sequences (Figure 17). The foll ow ng
human and nmoABEC adivirg bf CDCORGibedidst ruct s were created: [0330] hCD37- ML
MBAQESCLSLI KYFLFVFNLFFFVLGSLI FCFA W LI DKTSFVSFVGALAFVPLQ WSKVLAI SG FTM

G ALLGIWR2AL KEL RCGhdt4ek el gNtole brlakeAT QIHN LrSkdsk STRVRE ERRVE kI cMuRTaGBYITINPBHent cell

L SR AN AR RO CRUE N TS G ER ) DB PR (V) el

CRN\L DI-I\AYIE;IFR&o@cR\éElls((SE@dh &LND?ZI)BO’)zem WD) RO7BLY) 53 20FBPOHe BF20cl it MORSHFAs0latQllfrem
[ 0331]

BACESATEY RYEH 01 PIER 580 Bese DA G ROl KO0 Rt e

G AL L CpvieaddoKEdr R NE YR HE LIdit FAVIGQkehlBioteclS TARALL-ERS BJRBIVVESKG'IIL@@YHBNPE& Ix
TSRS SN PR MR SRR 5 G SN0 5 1 LAV 6.
CRNL DH\AYMREWRNRed SEQU P O3 &iin af B33 Tht GESheMB blood mononuclear cells (PBMC) were
collected from the interface, transferred into a new conical 50 mL tube, and washed once with 1x PBS.
The PBMC were resuspended in 2 mL of NK-isolation buffer (1x PBS, 0.5% BSA, 2mM EDTA), and
then 500 pL of Biotin-Antibody Cocktail were added to the cell suspension. The Biotin-Antibody

Cocktail contains biotinylated antibodies that bind to the lymphocytes, except for NK cells, resulting in a
negative selection of NK cells. The mixture was incubated at 4°C for 10 min, and then 1.5 mL of NK-
isolation buffer and 1 mL of Anti-Biotin Micro Beads were added. The cell-antibody mixture was
incubated for another 15 min at 4°C. Next, cells were washed once with 50 mL of NK-isolation buffer and
resuspended in 3 mL of NK-isolation buffer. Then, a MACS LS column was mounted on the autoMACS
separator (Miltenyi Biotech) and pre-washed with 3 mL of NK-isolation Buffer. The cell suspension was
automatically applied onto the column, washed and the effluent fraction with unlabeled NK cells was
collected into a new 50-mL conical tube. The resulting NK cells were plated into 30 mL of complete

RPMI media (RPMI-1640 supplemented with 5% fetal bovine serum, 1% penicillin-streptomycin, 1 mM



MBAQESCLSLI KYFLFVFNLFFFVLGSLI FCFG W LI DKTSFVSFVGLAFVPLQ WSKVLAI SG FTM
G ALLGCVGALKELRCLLGLYFGMLLLLFATQ TLG LI STQRAQLERS LRDWEKTI QKYGTNPEE
TAAEESVWDWQRQUIRGEEHYPQDWEQVL| L RGNGSEAHRVPCSCYNSTATNDSTYEDHISERS/028172

QL SRLGHLARSRHSADI CAVPAESHI YREGCAQGL QKVRHINNL | S| VG CLGVGLLELGFMILSI F
LCRNLDHVYNRLARYR ( SEQ | D NO 182) [ 0333] hCD37- M45

MBAQESCLSLI KYFLFVFNLFFFVLGSLI FCFG. W LI DKTSFVSFVGLAFVPLQ WSKVLAI SG FTM

G ALLG@R?@_SKEL@&%@WF@WW{ RATHON MEM ngreyputie ERginoRiw/Srintion aormjate The
TAAEESURYV, TPRRME Mk b BENERAERVEEE MY N SARMIET bhPIM it Qipplemented
LSRLGPRAKL STADI CAL PAKAHI YREGCAO SL HNNL | SI VG CLGVGLL ELGEMTLSI L

CRNL DHWWHRIRIARMARTRFSSpH HANDL D&)A 2[ﬂdsl csB FreRPTECin). S TQ RVRLERRVQELVLRTI Q
SYRTNPE?E%@EES%QY&QFMQ{;@@Q SPRIOHISAQM KADP Ene%EﬁPWI% ubt¥iNG TR at 50
STVFDKLFF SQU SRLGPRAKLRQIADI CAL PAKAHI YREGLAQ SLQ NG 184) . [0335]In
order tH-/ el 3 Euph ot PO-weld platec Thootrest ¢edls WRffrﬂesusmqa dmﬁr}% 0@&#@ {neRHB

I ncl udefedivin &ld ad@dd 4th60 NS BARRI ChidTRRL @mﬁ)@ays billiehsS Th| fslete YthiR@e BAEk
human CD37 cassettes were ordered from Blue Heron and cloned into tﬁe pSRa

vect or Ehystdmativegytdilutions ves dnqubaiethr 30 anin 2hd7°6r NG $RAP Wetien efvsd tedstellaict
gener atgghaiih ﬁa@aﬁg& deMCABHAL AL, TGy 60 BYo ot @ 184 cdin® 33 NRREIPFh foh@w&sgal

restriction fragnent taken fromthe original nmacaca CD37 construct. The

nuri ne Cﬁﬁtﬂ’lh%‘”ﬁr@e‘d’rﬁ’l frprack capomenta YEetetl dlonie tasest kel Aare|(fPopianaeys %Parfala?sa)

restri Gh@nedi %8st Sk aRds kdnq%dﬁqaée taichNODACKRARAS O clIh & iROTIIR Mrritdl JUG0
restriction sites. [0336] The '? variant was created by inserting a

EcoRV- $g@ximupglgpi F@%aﬁfanTherra@Wﬁfﬁ tweéf‘ﬂ@%}kh’ﬁtﬁ@ 2 JeC A 4dniogllew frraiBlysie. Rlpfes were

anal ogQusrifiakd e 1@1%%@@%&0 gnd lo0KEWFIR stftendaPRds MRAMBIdaditrd@S 2 GER ahed
by inserti ngéa Kpnl - P% restriction fragnent encoding the AA V177 to L201

of the baHem oY pulﬁyﬁ‘r el reptipn sdgure R LW, nIT el HonRthe QH@W&#W&WOM&K}& fesbed by
i nsertiga@ 783)Bl&R addedRs Tezichrw?eﬂtahﬂ ecliedf ot %Hﬁ@&p&ﬁkﬁfé%ﬁgto’f FoembATIRZMcdl ‘Aeri's3§13
of the anal ogous murin %I4ence he resulting clones were verifi

by rest¥fisEnn %W@H%%?P%e‘b?tg‘égﬂnd 0 BWetzfm&pt DRIASS bgis ehedch gamplgypps determined
2011/ 11234 SRCNIMSRL T8 békdent sPific IyA337hantAblAuce ?on{ah&ﬁ:‘@ 858/ aRixahigd
by transfection of the nurine and hunman chineric 7 variant expression

pl asni dslesat Pospocorsredatd s14si ng st andard el ectroporati on procedures.
Brieflyo3B)x 10Rus@0n +8h G&hdn$cWahbogleerhd RRALAABEC i GiR) (daiRRMandibrh sBei a
usi ng a_Bi oRad Gene Pul ser set at 260V and 960 [LF. Subse uently, cells
wer e diFanted ! Ahennhrat sellsiindly vescies of Wpé%KﬁﬁeWMeﬂ%é%eﬂ @aSyFpleeHeHt ed
with 1®/@Eﬁ§n§1ﬂ%a§fauimc8maﬁam%%wmméctwﬁf &feufR@&m;gﬁl@e 18 (Invitrogen)

was added at a final concentration to select for transfected

cel I's. 3§24y 2Tira@est with h@¢%37c%|fblﬁpé% 3%@? u@%%ﬂ 4t wHibodigraley e it gpraely

sur f ace;1exXBoHeSS 49, b)iu(fllc@ll\’ 1t QLA Y B0 daRY Fé@@d@q}g/nﬁnt 1. fﬂoﬂg/mbl bdb.ng ng/@hLCD37
variants f0338 Bi_ndi_n various CD37 antibodies to cel essin

CD37 WTF%HF%}W@YaﬂHS 7 a‘t‘“i‘t‘ssSHWé?é togthatirgrpkiae By TRI 1S ot W%é@%&a&d@dﬁ‘/@lﬁ L

of eachbaMddbedin Bd¥ Jaie! Atoed amhi bedidasionf rdabhdt Witk @REDIN sWee D3o¥R ahed
comrercial |y available CD37 antibody WR17, as well as the TRU-016 SM P.

As can EDSEan 14sltqd; ig gprroxigiatelyaiYe. Sat4 %&é%e%f Prydher !t ity ap el epiaeof 5.7

expr essightl, aed depmL lor KOWeHEL, ré@bdetiddly | bodi es tested bound the hCD37- M3

var i ant Figure 18B). In contrast, the_isolated antibodies of this

i nvent i[8#5boundht ARCRastvitvl theyisplatad antiprrlicsaceiast Rprees dHaPhARE EC eV es GOHRRICE t o

bi nd hGEg/HMDE@T hdvity ()qur(m 1ﬂeétmel¥nathqg@bs5g anch Z0%/ ok cantyish ediiggicand
TRU- 016 were also able to bind CD37- W45 variant. WR17 showed partl aI

bi ndi ngeged Weapﬁwtqimé%af%WaHf 46%&&%8 celb s At ank§ Poriussot Gg7negmL.,
CD37- 1ahg/n@pebz'333ng/@3TZSp5(§1V§IEdT§D%ZH\5@ mrsﬁmmma@hﬁt ie@ulmgﬁfio& RIRIHO B &&B)lem

Thi s suggests that all e isolated antibodies of this invention do. not

requi r é¥iithe?%s Rapmas celb tisedsiried: #d HCBRHL Kus &f é%tngé%tlnwéii%% HesAdeat véht he

COrr espROGNG1, rH&CDB?#S@\&nd’ lﬁﬁjlﬁsl;‘gs résQltedh 8%33 HOmhtelytsne,, £193 r 8194 bO®IMmos eIl lysis
contrast, the CD37- 38 7-56 and CD37-57 anti bodi es

requi ré”lg‘tanlEé‘égtVa]Bﬁ%f%? n%/’ﬁ‘é ‘!L@n@(ﬂLr%r YRl sPeF o CD37- MA5 vari ant t hat

wer e cfmm?d t 91 Maﬁloﬁﬂre&ﬁesmgltﬂmmc d%ﬁwﬁ/%fﬂﬁ@[ﬁﬂ%sanﬁ%hcbl’aﬂ% agmtsmtdm
CD37 ant| ge ] This une ected result indicates that the jisol ate

ant i bodi! 8§el5fW%SHP§‘P?Tﬁ4/8HP M Pepreddnof ARNE Treptpsat with ks 7aher 0889%%8

wi th a uni que conbination of functional characteristics.



[0340] I n addition, simlar constructs are built follow ng the same design.
The constructs contain various conbi nations of nurine, human and/ or nacaca
sequenceswonoudiieggst he | arge extracel lul ar | oop of CD37P(CTas2Hi1Lges1e2 17) .
Exanpl es of constructs with a single hygan section inserted into the nurine
| arge extracellular | oop sequence are: [0341] hCD37nECD- H1:

MBAQESCLSLI KYFLFVFNLFFFVLGSLI FCFA W LI DKTSFVSFVGALAFVPLQ WEKVLAI SG FTM

G ALL GevindiksrReltedainvirprxinateatoyTeid 9 Sropenty et ke veteran g xipggeof 0.13
TAAEES\%AWOQ@R@G@Q. / %P&EA%!E\{N%% KONERERRRY RGNS 18LNRSTYSKLEFSsis observed
QL SRLGPRAKL ADI CAL PAKAHI YREGCAQSLQKWLHNNLI SI VA CLGVGA.LELG-MTLSI F

L CRNL DHOYRIRE Ay aluseed 0 8pngl- 185) WO 2011/ 112978PCT/ US2011/ 028172 - 93 -

[ 0342] hCD37nECD- H2: MSAQES CL

SLI KYFLFVFNLFFFVLGSLI FCFA W LI DKTSFVSFVGALAFVPLQ WSKVLAI SG FTM

G ALLGCVGALKELRCLLGLYFGVLLLLFATQ TLEPRFARVRLERRVQELVLRTI Q SYRTNPDE TAAEE
SVWDYVQFQLRCC GWHYP QDW QVLI LRGNG S EAHRVP C S CYN STATND STVFDKLFFS QL
SRL GPRAKL RQTABb £ALIBIKAH YREGCAQ SLQKW.HNNLI SI VA CLGVGLLELGFMIL S | F
LCRNLDHVYNRLARYR (SEQ | D NO: 186) [0343] hCD37nECD- H3: MSAQES CL

SLI KYFLUB37NL FFPMLIGSILIEZ &0k GF ¥ihinb BT Sfq\isEnvaksABMRE €JidBI\IL Al fBEanFTIYB 7 antibodies can

T AAEESBPAGH ET BB 8 RIACH A S BrIRC S SATHISH SHITEDRUY PP

SRL GPRAKLRGTATITGAL RAKASI Y REGCAQ! S QKM HNMha 151 0dSloCh G & Fs@MT lanSh Flrger one

ST KYFILEORNER VP BSETEEEGT 1) B BRTSEDSFRTAR P VUL M-S desribd for

G AL L Gpvésidukly L frGLidhc YRV dxitib &AdsQITO LGt thdr SheiRMEliARIRY @l dRTDEY SibokEDbf this

TAAEESVDYAQFQL SPR KANESEEPRVPC, SCYNSTATND STVFDKLFF
SRLGHLARSRF Aﬁ%ﬁf%@%@ﬁ%ﬁﬁ VG R E “c&h—‘iv%_fge‘se’%’fi‘ lular
L CRNLDHMWOANRLARYR (SEQ | D NO. 188) [ 0345] hCD37nmECD- H5 MSAQES CL
SLI KYFLFVFNLFFFVLGSLI FCFG W LI DKTSFVSFVGLAFVPLQ WSKVLAI SG FTM

G ALLGCVGA% [ TLG LI STORVRLERRVQELVLRTI Q SYRTNPDE
TAAEESWDYA RANESEEPRVPC SCYNSTATND STVFDKLFFS Q@

LG, DAL ARV PN T07 OO b it s T of e

SLI KYFLADA NP WqGSick & ChEn\Wipk KT 8Rd/SRYCHARMBLIEIw\Bikiin A} S Edvics, and flanked

TAAEESTOV A O SERRAC AR BRI TR B BT e
SRL GHL ARSRHSADMCAVRAESHPYREGUAQCE @V EINNIbbmSloyi@ls CEGVIEL LEEL GFMFbresSloR of these
LCRNLDHYNELARYR GREQULR N0 LORATLEVTLISY, SHATRL SR ALS CRISLGL S

gl'e ‘'macaca into the g ar

with a sin ectron inserte uman |l arge extrace
| oop seqiiene ecqsimiog aglsast one of the 11 extracellular CD37 amino acid differences between in these two

species as described in Example 8.

[0329] To further characterize the CD37 antibody epitopes, a series of murine and human chimeric
CD37 constructs were built. Because of the size and high homology of the small CD37 extracellular loop,
epitope localization efforts were limited to the large extracellular loop. An EcoRV to Pstl cassette
encoding residues 1108 to Q235 of the large extracellular loop was redesigned to be further segmented
into 5 sections by incorporating 4 unique restriction sites that could be conserved between the human,
murine, and macaca CD37 sequences (Figure 17). The following human and mouse chimeric CD37
constructs were created:

[0330] hCD37-M1
MSAQESCLSLIKYFLFVFNLFFFVLGSLIFCFGIWILIDKTSFVSFVGLAFVPLQIWSKVLAISGIFTM
GIALLGCVGALKELRCLLGLYFGMLLLLFATQITLGILISTQRVRLERRVQELVLRTIQSYRTNPDE
TAAEESWDYVQFQLRCCGWHYPQDWFQVLILRGNGSEAHRVPCSCYNLSATNDSTILDKVILPQ
LSRLGHLARSRHSADICAVPAESHIYREGCAQGLQKWLHNNLISIVGICLGVGLLELGFMTLSIFL
CRNLDHVYNRLARYR (SEQ ID NO:180)



[ 0348] hCD37- Mac 12 : MSAQES CL

SLI KYFLFVFNLFFFVLGSLI FCFG W LI DKTSFVSFVGLAFVPLQ WSKVLAI SG FTM

G ALL GCVAROKEIRG76L YFGVLLLLFATQ TLG LI STOQRAQLERSLQDI VEKTIQRYHTNREE: WO
2011/ 112978PCT/ US2011/ 028172 - 94 - _gj.

TAAEESWDYVQFQL RCCGWHSPQDWFQVL TL RGNGSEAHRVPCSCYNL SATNDSTI LDKVI LPQ

L SRLGHLARSRHSADI CAVPAESHI YREGCAQGL QKW.HNNLI SI VG CLGVGLLELGFMILSI FL

CRNL DHVRRI ARYRCPEEM2I D NO 191) [ 0349] hCD37- Mac4:

MBAQESQlsShb KSELSTYR MEEFT MGt T ESEIMY td IR L SIVISPSFACY RIFIP RvEEISTIMrvm
Gl ALLGCVGALKELRCLLGLYFGMLLLLFATQI TLG LI ST%@ ERS LRDVWEKTI OKYGTNPEE

TAAEESWINECQVROBEAPREGIHNE NG FRBSTR P KRB Y GTNPEE

LSRLGQ-MWDYS&%V%@UGWNEW@@@@M@IEE@VILPQ
RNLDHVYNRLARYR (SEQ 1D NO  192) [0350] hCD37- Mach:
MBAQESCLSSLIGN Y AEREVESES G £ REKRSPNSEVEL IR P QSR B SR HTNFL

G ALLG@MMEVR@L@%@W@];LG LI STQRAQLERS LRDWEKTI QKYGTNPEE
TAAEESVWDYVOFQL RCCGWHYPQDWEQVL | L RGNGSEAHRVPCSCYNL SATNDSTI LDKVI LPQ

L SRL GHUIARSRHS AN @RASANSH YREGCARSL QKW.HNNLI SI VG CLGVGLLELGFMTILSI FLC

RNL DHVYNRLARYE <15k QrE BV NG FR 3 )o 1 9RSEd N it - Ivved AF VPLQIWSK VL AISGIFTM
MSAQESCLSLI KYFLFVFNLFFFVLGSLI FCFG W LI DKTSFVSFVA_AFVPLQ WEKVLAI SE FTM

G ALL GAVAALREMREH G DREEMG I HOATIE B G QI TRFERATR ERQLE KY FEKYATK PR EE

TAAEESWAYA@%@BW%HXR@@W@ Wﬁ@@ﬁk&%@@@ﬁsh@ﬁﬂsﬁ@mmws
L SRLGQLARSRHSTDI CAVPANSH YREGCARSL QKW HNNLI S| VG CLGVGLLELGFMILSI FLC

RNL DHVYQRIBARHL(AEB H P NGA VIS HIERES & Rb R WISHNY BT 61 O ik et i Frd Tat &

gener atlgkNIDIPeNRUARYR @EQeDENG:N@Gel | ul ar | oop sequence to identify
resi dues_inportant for antibody binding [0352] Bi nding of CD37 bi ndi ng

agent s 0H3tel | BCRXPpMESsi ng SEQ I D NOs: 185-194 is anal yzed by fl ow

cyt 0rreth@Es@@ﬁgK&@gﬁv@b@N@VL@@mm%ﬁm@@&%ﬁ@ﬁﬁ:«%ﬁkﬂ
[0353] The N-succinim dCyI Aﬂ}é’z- pgrl dPyI di t hi 0) gﬁnt anoat e é%SP 23 | i nker was

di ssol VE4L-ACHGHAAGILR RO TIEDTL - A QIBbE Y- IWERR A REGR AL Y ¥EKBIQNGY HINGFE h a
7 fold m&@sveme@a%mzc@aﬁvmw@wﬁ@ru@m@mgiamwpyzsé@&mhwmmamm@@

tenperature in 50 ot assi um %hosphate buf f er §< H 6.5) containing 50 nv
NaCL, | 2 SHACEBTKL RO B AL AKAGI Y PR AQSEOR VB L ISIY 61 eV GG S hg o
SEPHADRRINY 620 rneo Ay @a0itbiNg.a¢d Wi th the af orenmentioned potassium

phosphate buffer. Antibody containing fractions were pool ed and used for
subsequéiil st epeCD37-R176

ISTQRVRLERRVQELVLRTIQSYRTNPDETAAEESWDYAQFQLRCCGWQSPRDWNKAQMLKAN
ESEEPRVPCSCYNSTATNDSTVFDKLFFSQLSRLGPRAKLRQTADICALPAKAHIYREGCAQSLQ
(SEQ ID NO:184).

[0335] In order to preserve one such restriction site, Kpnl, the human R176 was included in all of the
murine/human chimeric constructs. The murine and human CD37 cassettes were ordered from Blue
Heron and cloned into the pSRa vector together with a 5' end fragment of the original human CD37
construct generated by PCR to incorporate the EcoRV site and the 3° end Pstl to Xbal restriction
fragment taken from the original macaca CD37 construct. The murine and human chimeric CD37
cassettes were then built using standard restriction digests and ligations taking advantage of the common
unique restriction sites.

[0336] The hCD37-M1 variant was created by inserting a EcoRV-Sacll restriction fragment
encoding the AA S109 to A138 of the analogous murine CD37 sequence. Likewise the hCD37-M3
variant was created by inserting a Kpnl-Blp1 restriction fragment encoding the AA V177 to L201 of the
analogous murine CD37 sequence. The hCD37-M45 variant was created by inserting a Blp1-Pstl
restriction fragment encoding the AA S202 to 1243 of the analogous murine CD37 sequence. The

resulting clones were verified by restriction enzyme digestion followed by DNA sequencing.



WO 2011/ 112978PCT/ US2011/ 028172 - 95 - [0354] The nmayt ansi noid DML was

di ssol ved in dinethyl acetam de (DMA, final concentration is 3% and a 1.7
fol d nol awoertigas978el ati ve to the |inker was added dropPairdas24e1a/ 028182 SPP
nodi fied anti body. After overnight incwbation at roomtenperature, the
conj ugated antibody was purified by chronatography on SEPHADEXTM G25F
equilibrated in ghosEhate buffered saline (P (ﬁ) pH 6.5. The
huCD37-18333PPDMBtebls e ll uese wikssobiisd i wangieesepni oft the mivrine and by ehinmgricl 6DARA
hi sti diyagant %@es@% glayrﬁidglﬁlto 106 BULN1O 88 fthndara - eleI@@pofHﬁH@EfocéHﬁnMn@@ 8GU](es

| i nked 3;())er anti body nol ecul e was determ ned usi ng Er evi ously reported

exti nct 8ﬁ9@61@qurfe;rsléﬁt0§0%¢ el BBMY- 1 efmestiaL using mB@Ba%\ ene Ruylsgeset NPV K ad .

Sci. Uspy 93, SB18u8hie3 cbik998d) diluthe aREpERNt a8 gBfwdir Eﬁteﬂﬂtml QoA media
present after the CEO‘JF{ ion reaction was determ ned by injecting 20-50
|f%€§p

[tg corfRjare@idnte andof UM BE\sroeptpsthanel Aﬁtﬂz%‘h/&l%@%% {nvitggsny weoO

MM amoRiiding: agehRdoBedthdd@rof 2RkbAL Qo @R (& thiffGed RUACKRKQN §Edk RingEN@IRRAK
area of total free maytansinoid species (eluted in the gradi ent and

i dent i fYegisphted ol SO 1Y serfase cunessionky ﬂPWﬁth%twnéteémé?dds) was neasur ed
usi ng an absorbance detector set to a wavel ength of 252 nm and conpared

w th the peaktBb®bihEhabeb3eakaund maytansinoid (eluted in the conjugate
peak in the colum flowthrough fractions) to cal cul ate the percentage of

total flozss) may Baksign@ivekicP Qmse&ntlmsz woadle s:xp%stsﬁhg Jwhadt CDYL vxfilﬂ{y@@ whEGarafh

huCbD37-3 antij bod r e obtai ned <1% pr esent. con ate
mayt ansT4 Ay Z9er p P DR BY ‘ﬁﬂé:gs% ntﬂr%%ﬁ‘ferﬁgfa@%&ee‘?%% o yrfis
4- (N- nﬁh@mmﬂwe@tdmpm& ) @&ﬁ?ﬁaﬂaﬁﬂ;l-acﬂl’am@)@lbﬂt antib&NOER 1P &y Gell Bi atceTRUQI 09y,

Inc) i r was .di ssal ved i 7-3 anti was .nodjfied with
SMCC t ﬁﬁﬁt POLRDE SHE B }%uﬁég%%@t‘gﬂ‘g mwd’i}lwq aﬁgyﬁ’é‘ﬂeﬁs@ngt (Ff!il ?"Hﬁfdy
at 5 noirdatibddlids Qestoll oGk RS ihams phvoss phiaheFidatt 1) NaClontdstniit Bolfsd datibdlids o t h

Fermpor Aty P RISHEHEE Mot Tl G WL S P et SR oA s

col um xaﬁaﬂt:c(h@ﬁrathd) \Mrh&cbhasieaﬁwcpgt -as smwm]am’&phfam}@l@mefe%so L LcH lobﬁﬂythﬁ
cont ai ni cti.ons e nd.use equent e 56] The
AP s LR e s AN G e Ok o A e e
ranar e@myﬁ apg7an] EB31&Q8'[?1937396 gidnCoE7-57 }ﬂ'kl@runaﬁll_chﬁ) Blﬁ@CIEg@H 1985 Thlsisugdsts at
a lent te rat.ure n r or I‘OXI e TECOI’] tio

et AT R G bty B P Rl et ety e Hito h RIS i
col um; \aﬁsaﬂt hlliabﬁvafeaiﬂaﬂ/ge(ﬂ ) t?a%( E&&spdndmgl nfurfe A]&hﬁmhwm&?lg&h@mz d('.)Mmc aftjgalgaﬁe
was then dia u t 5 cl ne,
o sunrauih nuteaaSs? Sieb il ehag ARt ol A0t Y 7 biiSgradRer FuSest B8
and t helopes eenfuaga thf hapiAM4F Kaeantriyt WEs chaiel SPRCERSspuadiag drties KANRILRS
descri bedq (Eove. %)&1 at es with 3.5-4 DML nol ecul es per huCD37- 3 anti body
were oBPRIRERE Q- R2Voie®sent as unconj ugat ed mayt ansi noi d. Preparation of

huCD37-8339y! f oThE indtted\WEIuR Gilildatd 2RTBECIIE2RILDAOLELIR invedon represent a novel

di met hyl ac t concentrat.io of. 30-60 mM .The |inker and DW4
were m % ﬁ’i‘&é"dﬂeﬁ “ﬁ%ﬂu@’&ﬁ? %ﬂn?h“ﬁﬂo%btsql?ftlﬁ’é)a?@ha\ﬁc\)mﬁtf"SZOO mM succi nat e

buf f er ,[0940m\/l ERTAditioh 5mﬂartdbngtu\iﬁ age bl ifgllo0fingDIM¥ sdle bdsiperThefcodstictaashtdn

final concentration o uaI 015 M After mxin the re i on S
| ef t foVra“%“Sr‘r“’QE]&%%P“f 8 lﬁurr‘ﬁex @Ohﬂé’ﬁ??seéue&ﬁis eBngtﬂ lﬁ%%ﬁﬁaﬁﬁ%gw\g’?
(pH 7. YpDIMELIFifir al). Exnjplg af b@i@tr@owwlltﬁ a §ifnde Blim#h APoNlinshed ARUhPROSRNAe
buffer/10% H 7.5. The conjugation reaction was allowed to proceed at
anbi enteXF?eCﬁE\g?Ar&? SECBY° D°h. The huCD37- 3-sul fo-mal - DMA conj ugat e was

puri fi g3y om egpgssECpHHAact ed DMA and unconjugat ed |inker products

it oo Bse ik YRl T i P Re e Art B LRk Aie 8 ™

t hr oughGIALO.GZ2X JAIIKEMRATIT &Y. YROMIELITEH A TII0L. age8STJRAQNBRBER D UV ERVIDKIDGENPEE S

per hu 7- i I i i j

Per cont BHar PeAgr ALRCE RO PG BT e e i PR B A B S e
above. @SRIPRIART ROTADIS AT PAKRVA Y REIGEA)SE S KRl HNNCE3 VGECIa6Y G DIOEYG M TESIF
obtain i th <1% prese 1Iconj ugat ed mayt ansi noi d. Preparation of
hu%?%%@%@ﬁﬁ (%gg‘@]}#e@ﬁ_ hydr oxysucci ni m dyl- (pol yet hyl ene

gl ycol ) 4- (N-nal ei m donet hyl )-DML (NHS- PEG4- mal - DML) reagent was di ssol ved
in DVA. The huCD37-3 anti body was incubated at 5 ng/niL in 50 mM pot assi um
phosphate, 150 mM NaCl, 2 nM EDTA, pH 7.5 with a 7 fold nol ar excess of
NHSPE&X4- mal -DML (10% DIVA total ). After approximately 2 hours at anbi ent
tenperature, the reaction m xture was purified using a SEPHADEXTM (25

columm equilibrated in Ix PBS, pH 7.4. Antibody containing fractions were
pool ed and d| aI yzed | nto buffer cont a| n| ng 10 n1\/| h| Stl d| ne, 25_0 mM gl yci ne,

o Y




[0359] Binding affinity of the exenplary huCD37-3 after conjugation to

SMCC- DML, SPP-DML or sul fo-mal -DW was assayed by flow cytonetry as

descri bedwOreotia2eBove exanpl e. The val ue for the appar @ot/use@éizmoesdiat i on
constants (Kd) were cal cul ated from theshi nding curves shown in Figure 20A
and correspond to 0.26 nMfor huCD37-3, 0.46 for huCD37-3- SMCC-DML, 0.56 nM
for huCD37-3- SPPDML, and 0.89 nM for huCD37- 3-sul f o- mal - DV# conj ugat es.

This rd@2 dehpREIMELIEE2% hat SMOC- DML, SPP-DML or sul f o- mal -

conj ugayrs E§@J§§LIKQ‘FLFOF@Q#MﬁdﬁﬁF@ﬂTﬁ\&ﬁﬁDI@TéFWS@ﬁ/dL'A@V@’H&Q'ﬂV‘SﬁWAWR/r 3
ant i boc;l(%/\l 0360(% Binding affinity of huCD37-38 after con{2 Eatl on to SMCC- DML
was as [&F&éﬁmﬁl\é LMSACFQIEEQIM%T@%R&E%W ELYRPITEQSYINANRRY ue
for t her@m\@mv@jF@m@t@twmp@gmmlﬁRéﬁd;)SEm&mc@@mSTATNDSTVFDKLFFS
2011/ 112978PCT/ US2011/ 028172 - - calculated fromthe binding curves

shown i QEFRLGHIRS G BHl WMXM&AQ%@WWLMW%%Gh GENMTENET or

huCD37-13&Nab ey PR LARRIRUSBHED NO-Nik§) resul t denpnstrates that SMCC- DML
conjugation does not notably alter the affinity of the huCD38 anti body.

Li kewi 98343bi ndhAg3arkEGRity of huCD37-50, huCD37-51, huCD37-56 and huCD37-57

after Q\QS‘AQE@@EQBKWLM%L‘@?&IP@@W@IWSff‘\@WV@LEA@WEQYWSEQ’%A\I%M?M or
t he apparent di ssoci ation constants %%Eﬁ re calculated from bindin

cur ves @AGLEEMEBYFFHRGLE- G- YAS ML IgtA HISHORYREBRRNQEEYLRTIQSYR
huCD37-H20xS5iM%h FQ%R@C@W@S&FR ﬁﬁANES@EFMﬁ@JCW%@H]SN@GI
0.3 nM for huCD37- 0.34 nM for 7-56- 0.30 for huCD37-5

and 0. 3HRLEP RWTWC%WYRW%%@@WL%%%Y%EI&V@%L%W

conj ugatirarp@Ry $ARIARY RGEQNDNI 1¥7pl ter the affinity of the huCD37-50,
huCD37-51, huCD37-56 or huCD37-57 antibodies. Binding affinity of
PEGA- mdP3IL cBAPHEEEH*0361] Bi nding affinity of the exenplary huCD37-3

and hu %ﬂQE@C]@SﬂIKQ@QFﬁﬁNEIfﬁWLC%MF@EQﬁWIQIDK@SFR@@%’GMFV@M@IW@KV@%@@M@@MJy
fl ow cyt onet escribed in the above

appar erft! W@%&%ﬂ%@é{%{t if?tl\éLIeII%cBAW?féGH&%@RXB&@WY@EFMPH@IQ%YPCWP\%

and COW@ﬁEESWDmQ@Q%&c@MW SPKD@%A LﬁAﬁﬁsEMﬁWcmﬁﬁﬁAﬁwﬁﬁ%mﬁ@Nﬂ
0.68 nM for huCD37-50 and 1.1 nM for huCD37- 50- PE- nul - con at es.

This ré%luﬁ&LWH%%WM@EQQFAWWNB%S%@%%GML QbW

al ter tL@{mﬁHMRLgkthl‘@nggm agy) huCD37-3 or huCD50 anti bodi es.
Pr o- apo totic actl Vi t huCD37- 3- SMCC- DML conj ugat es [ 0362] Pro-apoptotic
C\all?%r

activi t34  hubERYImE conjugation to SMCC-DML was eval uat ed by

Annexi rMyA@E@CIESLVIKY@DFR@ND@FMdﬁI@@F(ﬁQQEIDI@?@V@FMAFM@W@KVLMﬁ(|}‘IF¢M~ her
huCD37-3 anti body or huCD37-3-S con ate resulted in aﬁ)rom mat el y

40% AnfERihOGY KEWW%#@%F@T% I VBIGRRYRERYBREN It EYRP. 09

nM (Fi QM@]%WQ)YAB@ gc@@lwésﬁﬁmem&EsmmmdmmNmT@mm@y or
a non-bi ndi n ntr ol cong@g{éte cont ai ned onl @é to 4% Annexi n-V

051 11 VLR B AT GRS H T BRERARCLAROHL HNS LAY P SPY0 R S SOdy o

rituxi W{NWWQLARWWEEQ][ﬁ%d\Q'@)XI n-V positive cells with an ECSO val ue
of apprOX| mat el y nNM | n contrast, TRU-016 treatnent did not increase the

per cent &3] of mﬂn’@cﬁ’&éﬁl ve Ramps cells. This denonstrates that the

strong N?IS&@ES’@ESIIIKQFEFVFNLFBP\QJ‘GSILE@#GIMDIMSFV@@@GL@WP@Q@WSKWQ?@S?GI@TMS
retalned after con:ualonto ivit

conj ugdt H%‘@F;QWLWTEG%HI%E‘RR}{B%F&%};{@%}{LBEIW was
eval uatmams\ﬁbmw@hb@amsm;wmmmmg%mmmﬂﬂmwmmw nt

with huCD37-3 or huCD3 sulted in a reduction in

vi abi | i QPRIEHEIR %A@%AVP@@&&YW@%Q@WWWIVﬁ*FFé[rCéY%UeELQﬁ%\éTIE%E

acti vi tmmL@@ngmmr(gEqu 18py@ant i body i s maintained after
mayt ans[b§140|] d conjugation. WD 2011/112978PCT/ US2011/ 028172

Furthef examples are constructs with a single macaca section inserted into the human large
extracellular loop sequence such as:
[0348] hCD37-Mac12:
MSAQESCLSLIKYFLFVFENLFFFVLGSLIFCFGIWILIDKTSFVSFVGLAFVPLQIWSKVLAISGIFTM
GIALLGCVGALKELRCLLGLYFGMLLLLFATQITLGILISTQRAQLERSLQDIVEKTIQRYHTNPEE



- 98 - ADCC activity of conjugates [0364] ADCC activity of huCD37-3 after
conjugation to SMCC-DML or PEG4-nmal - DML was eval uated on Daudi and Ranos
cells in wbeoprazeace of human NK effector cells by LDHPCelUSagia/0263ny as
descri bed above. As can be seen in Figuye 22A, huCD37-3- SMCC- DML or
huCD37- 3- PEG4- mal - DML conj ugates have sim |l ar ADCC activity as the

unconj ugat ed huCD37-3 anti body on Daudi cells. Treatnent with huCD37-
huCD37- B3RS BV Q5RLRGER3VH Q@@EQNMLW%&V@&S%&T&Q%%WM@@

39% or L%@%Oc@ﬁu%itsK}QADIb)&SﬂP%E\sHWR@@CE@QQKWM@NNMS@V&%LW@ELELJGFMTEM#HL

or 0.91 n respectively. Simlar results were obtained usi ng Ranps
cell's 4R %ZYN%WR(/&EQBQ@BM%MCD?,? 3- SMCC- DML or

huCD37-[g349FGA- H@bg-DMLCLponj ugat es have conpar abl e ADCC activity to the
unconj ugated huCD37-3 anti body on Ranpbs cells ure 22B). Treatnent with

UCD37 3 SA RIS VENEEE IR T RS T 3 RS SRS AL AF S SRR KN ATSC IF T
appr OXIcﬁt@mb\c@%@ﬂp&@%ﬁ@%@ﬁﬁcmttwmsaQMAQhEﬁ@Lﬁ%OEK@tQ@Y@tNﬁE@5

respectlve her ef or e,

ng/ m., 1. P ADCC
acti vi tWE%‘ﬁ%YXQ@%MW%%E@?W%’ IL%QHQS’ﬁéHﬁvéﬁPF?ﬁQYNééAJNP& LDKVILPQ
mayt anSLszQ ICONRISATDIO AV P h BIU B IC A GEOK W IGMeN EISBY (R S IG VL LELGFMTLSIFLC
huCD37- -DML 103651The potential of anti-CD37 anti bodi es and

conj ugaﬁl‘é[sDItlﬁYNﬁ&égé(%FQIP ‘d%krest in cell lines was eval uated by
propri dpssey i 0dhde3{ Mads:staining foll owed by flow cytonetry anal ysis.
Exponent rowi ng cells were harvested b centrifugation at 1,300 r
For 5 AR ESCE TR BRI eI B L DTSR AT R RO SRS H S8 TREM

medi a. cﬁ@ttt@ow&@mcﬁL@memecgﬁGmlstQmQﬁEﬂétmv&/EﬁtrﬁmeY@F@bE@n
3077) to equal x 106 cells/ ass% he test conmpounds were added to each

wel | i nTA0RESTEPY YORRERH G B HP QP W MR@H%%H@VWWY%%EN%E e Pto
unt reatLes@thtLARyRmm@Av@gNsamﬁﬁ@cAR@HQﬁtm{m@tswat@tLd\mLLmdmﬁ%Imé at

37C in a hum dified 5% CO2 incubator. The next day, cells were harvested by
t r ansf SEVGAGY Y NREAB YRLSERIPNGrI&hke t ubes, washed once with 3 mL PBS, and
fixed ipg3sh Z&%@jﬁ@@%ﬁm 30 mnutes on ice. The sarrpl es were then
washed again with PBS once and resuspended in 0.5 PBS. RNase wa
added t\ /M%ES%%KEFQFV%N%EHF/V@_G%Eﬂwbﬁ?@éﬁ%ﬁFX%&FHPL%W%NM&GIFT%

sanpl eSGM@;L@G\*ML@LQIGLQQ}L\MMMMW@QIMGQQSﬁ?RﬁQLER@M@@VVEK‘FR@K‘YG@NPE’E‘ of
50 [tg/m.. Sanples were acquired wt 24 hours of Pl stainin

wer e r U AFERVRXFQFRARCHGY EBQBWE&‘{%%@@GS%HRMP&&SYNL‘M%"NPLS%W%%%t er
was seththtdQ2 rxaemm@h@A@pﬂmhw@@ckﬁtytmmmsmmammmmm@H@c

peak around 200. SRg(p es were acqw red at a low flow rate and 10, 000 events

ver e cdMREEYNBEARYARERAD N¥:dP#) buti on of cells in the different phases of

t he celdurdtflof, WASIc dRUR MNREs Wl fderMed b kheSRftanah@e (NRLSIQR Ropl dequiREith Y
Sof tware House Inc., USA). This program utilizes peak fitting techniques to
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was conpared to the activity of a non-specific hul gG SMCC-DML conj ugat e.
The results froma typical cytotoxicity assay are shown in Figure 24A for
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conj ugat es agai nst a panel of |ynphoma cell lines was conpared to the
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or a 10;e11mggskg dose of huCD37-3- SMCC- DML conj ugate, six doses of 5 ng/kg of
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pl ot t edylagmmstelltslm pakibtetl wier acd-20 iho@c ineattation with &ihgtlcemBdund Tat et oraiM
with the huCD37-3 antibody resulted in a reduction in median tunor vol une,
while treatnent with huCD37-3- SMCC-DML conjugate resulted in a nore
significant reduction in nedian tunor volume. The %/ C val ue was cal cul at ed
as descri bed above for each treatnent using the nedian tunor volune for
each treatnent group. The %I/ C val ue on day 20 post cell inoculation
corresponded to 31% 19% 10% 35% and 38% for huCD37-3, 5 ng/kg
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conjugates of rituximab made with an aci d-stable am de |inker were did not
show i nproved in vivo efficacy in a Ranbs xenograft nodel in nude m ce.
Only cal iwbeaniaegrsconj ugat es of rituxi mab made w t h anPpagius26ialopdie2

di met hyl hydrazi de Ac-But |inker showedgi.nproved in vivo efficacy in this
study (D Joseph JF, Cancer I|nmmunol | mmunotherapy 2007;56:1107-1117).

[0386] I n striki contrast non-cl eavabl e SMCC- DML conj ugates of several

i sol at é@ncgmrmoe[fﬁirwaﬁtby wEsaridigmgpdigg(Pd) staigiag prdotiovs RoNmeiTaArab pis almcybafigp vél ed

in vivayuebhieanycd dNBI RBultedth Btk fbaseDR ) fidftad /M Q11X 8NEIRARasRERI 1385 for
conpared to the unconiéugat ed anti body. This su lﬁ(gests that the isol ated

ant i bodigeatgth BEABNlygBBOPR S 9 §8%t FP&t iR Gw-YHERTRY | bieeatedr eellef Figvesc Pt as

nmayt ansdiRQdd, GRAbMIA WSS hueBeN3aMdcCDNeK AlRled DMk AR H&nBSe of eenéllﬂo
[0387]It S to be g{) reC| ated that the Detail ed Description section,

not theé AB8 uptgatedRd clymphama Gells foBenigenGRy hESMEEPMSH treﬁ%?e&}ﬁ et

the cl a(Figare 2}:13?% 1§umgtythamdcﬁiaﬁ§ bRfody B&t A0SR ST Be EQT &yR1c0BLeiMEr mm#or Bt
not all, "exe diments of the present invention as conterTF ated by
SR

the i n\FéFﬁ o @é(}ltloraﬁdwm&mga%cﬁd?w r‘ff”éﬁ%i’éf‘dteﬁtéd & %tsamﬁéowﬁ@sa@ﬂ% VahP on

and th%f@&%ﬂﬁ@@elﬁéﬁler@ e'itHerQe@N t%@y Thls[&%%ﬁs]trafEﬁth@'irﬁ?ﬁHstmdldW RO nRAS whgen
descri bed above with the aid functional building blocks illustrating the

i mpl emeied BH- Cd?37saﬁtélaqdqu é%}w?ctﬁﬁéctlf o cueleiarest AftGRBYS1piEe bymehar cell fines.
boundaries of these functional building blocks have been arbitrarily
defined herein for the convenience of the description. Al ternate boundaries
can be defined so | ong as the speci fixagPledActi ons and rel ati onshi ps thereof
are appropriately perfornmed. [0389] The foregoi ng description of the

speci fi ¢ enhpdirpRRicxwity hsss® fully reveal the general nature of the
invention that others can, by applying know edge within the skill of the
art, reesh7ly nhd ﬁmltanﬂ/aﬁﬁcmmubbw confuizhtou® apiplticcldizroonls W&Mﬁhas‘ﬂfkﬂoisfnigcn

enbodlnents wi.t.hout u eri nt at rtln from

gener al BB Sns WS ER%h HRERbR o O by BroED Hrba i T plb
nodi f i ceitoanBs parevdlnhanded ih @orbﬁleWRHMIrnnédize(RmaInlmg H)%ifatﬂr’ngemefserum 2 mM
eqU|vaI nts. of .t he di.scl osed enbogi nents, . base t eac

oI il o b DR ERD ey S TRES dF IR GuBReh Ao e e Bt e,

t er m nabogietchB8PBIl Nmeda fu@lngtiqm(ptdrlmumese@fes ded dod pili evercraddedofer ovfzell i Thet Aidl on,

suchthat t he. ol ra y f resent. spe is to
o1 nt &PpseuPEigh BYPARS S PloaP Rt TEa Rre filte” 8P T8 NeaS Bl Lrag ' ! 8

gui dandemidifle0} The 1rbﬁl®anl tfds’r 4and dspsopebiity cbﬂiem:pmﬁg eils wiag demnnﬁ:d bg kalatigletriot

be lim t e- described exe nts, but should
e det i Welr Ny oF ARt ToEHRE 0T Mt FoRFRGARS LY A R ST g ppsiea
equi valmuitisell plwr@aaﬂ(bmmm&éﬁmwszmmvo@@ssm ROCE\@Be MINAAS). Tlﬁ: Ifétoéhtl\ﬁ[l)ﬂitﬁ
%OAng%gs\bl% I%tle(:i] b% 1V &neiagb{}%ater}igsampﬁga :lﬁ/tthﬁaré/erga%? ;[/aluaétocti1 WpeaBlWét O !ea¥eéi gps
conpl erfihapedeap erablﬂmt vabyetvol pbotted igytmét(ﬁfz)nﬂb&dde@ﬁjugﬂt B(bmdyraMn iantsegielog pionthr ng
fragrrent I;[tpeea eo{ of claim1, wherien said antibody is al so capabl e of
|ndu0|ng apoptosis. 3.The anti body or antigen binding fragnent thereof of
claim1l or 2, wherien said antibody is also capable of inducing antibody
dependent c R s iofiX® b ] dil tonj§gAfdCGY various antibodies

[0368] The in vitro cytotoxicity of SMCC-DM1 conjugates made with various anti-CD37 antibodies
was compared to the activity of a non-specific hulgG-SMCC-DM1 conjugate. The results from a typical
cytotoxicity assay are shown in Figure 24A for Daudi cells incubated with huCD37-3-SMCC-DM1,
huCD37-38-SMCC-DM1, huCD37-50-SMCC-DM1, huCD37-51-SMCC-DM1, huCD37-56-SMCC-
DMI1, huCD37-57-SMCC-DMI1, or a non-binding hulgG1-SMCC-DM1 control conjugate. All specific
conjugates resulted in specific cell killing as compared to the control conjugate and reduced the cell
viability completely at the highest concentration tested. The EC50 values correspond to 0.067 nM, 0.098
nM, 0.13 nM, 0.20 nM, 0.31 nM and 0.35 nM for SMCC-DM1 conjugates of huCD37-3, huCD37-38,



4. An anti body or antigen binding fragment thereof that specifically binds
to the sanme CD37 epitope as an anti body selected fromthe group consisting
of : (a) awmOanti/tedy conprising the pol ypeptide of SEQ | PCRITS2&E 1428172 he

pol ypeptide of SEQ ID NO 72; (b) an anjggody conprising the pol ypeptide of
SEQ I D NO 59 and the pol ypeptide of SEQ ID NO 75; (c) an anti body
conprising the poly tide of SE%I D NO 61 and the pol ypeptide of SEQ ID
NG 77: TOGP &0 ARCTBOaY. RGBT I GRS o Foesstvade fofongi YYCKGA cenieieiche
pol ypepsiadgn. PhdmEfRoty R &\&?trgﬁanum)y @01k taPdNing QR LA BESGvARe Rk YRERt | de of
SEQ I D NO 66 and the tide of SEQ ID NO 82; (f) an anti body

conpr i 9Pl ¢ heL%wf)e“p %&%ﬁhogmelr@umf@gm&ﬂ CYRIEXISHY W%@W&Wta SEalp
NG 84; @dﬁ@mé&)mﬁ%@b@ﬂ@%@yc@mr 'h%CDg7 BReMvat-pRAPhLEB3 250-SERALBMNOh EhAnd
t he poISypeptlde of SEQ | An anti body or antigen binding fragnment

t her eof S ItHAECEPbbiof p@ar- Pgmd'ag ﬁa%thz§N&%Pl\éln@n§@1e¢@WB%Ifqré daydecatnepnt pih all
pol ype%&c@l& mcﬁﬁmh Qometemduc@d m@ﬂ@n&tltﬁ@ﬂﬁgh&f c&ﬂ&ﬂtﬁﬁéh Ritbding of ERGRM

t hereof of claimb5, ein said antibody fragnent thereof does not bind

to the 0pQﬁ‘17yB\épQ PH‘ean Oi’sEQ}M BANG2S 184 f°f7SMﬁCd?Mﬂ b’e’éiyg%fis ArCHER b e g8,

f ragm?%Cb@‘?fS@OJndthﬂ@lb?ﬁﬁ’ﬁ%s&écﬁ%l%ﬁn@blﬂ%t 50BN 1 2BRudR& S rAGbn-SRERL fidofRk | Y
bind to the pol ypeptid 8. An antibody or antigen binding

f r agmerfenitH apthsfly egted spedikil] “éﬁa‘l"’lﬂyalbﬁcﬁﬁ%’a{“é otemy720 Wer ei n sai d anti body or
fragnent thereof conpetitively inhibits an antibody selected fromthe group
consi sting qf visbytoRicRPbi REMHE7SSACTIING, -Shre DROI AP emtd- 614 SHfidalds NO: 55
and the pol ypeptide of SEQ ID NO 72; (b) an antibody conprising the

pol ypegbsme of TREQ: | BrNQyafo:aid bhewpobypepicoonef, SBRDNDI NGd7 &ilfo-mal-DM4

conjugates against Daudi, Granta-519 and BJAB cells was compared to the activity of a non-specific

hulgG-MCC-DM1 conjugate. All conjugates tested reduced viability of Daudi cells completely at the
highest concentration tested with an ECS50 value of 0.065 nM, 0.12 nM and 0.14 nM for huCD37-3-
SMCC-DM1, huCD37-3-SPP-DM1 and huCD37-3-sulfo-mal-DM4, respectively. In contrast, the non-
specific hulgG-SMCC-DM1 conjugate had an EC50 of 19 nM. Likewise, all conjugates tested reduced
viability of Granta-519 cells completely at the highest concentration tested with an EC50 value of 0.047
nM, 0.13 nM and 0.088 nM for huCD37-3-SMCC-DM1, huCD37-3-SPP-DM1 and huCD37-3-sulfo-mal-
DM4, respectively. In contrast, the non-specific hulgG-SMCC-DM1 conjugate had an EC50 of 19 nM.
Finally, all conjugates tested reduced viability of BJAB cells completely at the highest concentration
tested with an EC50 value of 0.041 nM, 0.11 nM and 0.11 nM for huCD37-3-SMCC-DM1, huCD37-3-
SPP-DM1 and huCD37-3-sulfo-mal-DM4, respectively. In contrast, the non-specific hulgG-SMCC-DM1
conjugate had an EC50 of 16 nM.

In vitro cytotoxicity of huCD37-3-SMCC-DM1 and huCD37-3-PEG4-mal-DM1 conjugates

[0371] The in vitro cytotoxicity of huCD37-3-SMCC-DM1 and huCD37-3-PEG4-mal-DM1
conjugates against a panel of lymphoma cell lines was compared to the activity of a non-specific hulgG-
SMCC-DM1 conjugate. Treatment with huCD37-3 conjugates completely reduced Daudi cell viability at
the highest concentration tested with an EC50 of 0.036 nM or 0.018 nM for huCD37-3-SMCC-DM1 or
huCD37-3-PEG4-mal-DM1 conjugates, respectively. In contrast, the non-binding isotype control
conjugates reduced viability with an EC50 of 16 nM or greater than 30 nM for hulgG-SMCC-DM1 or
hulgG-PEG4-mal-DM 1, respectively. Likewise, treatment with huCD37-3 conjugates completely reduced
Granta-519 cell viability at the highest concentration tested with an EC50 of 0.014 nM or 0.012 nM for
huCD37-3-SMCC-DM1 or huCD37-3-PEG4-mal-DM1 conjugates, respectively. In contrast, the non-



(c) an antibody conprising the polypeptide of SEQ ID NGO 61 and the

pol ypeptide of SEQ ID NGO 77; (d) an anti body conprising the pol ypeptide of
SEQ | D Nw64ourrnd2478e pol ypeptide of SEQ I D NO 80; WD PCT/US2011/028172

2011/ 112978PCT/ US2011/ 028172 - 109 - (e .an anti body conprising the

pol ypeptide of SEQ ID NO 66 and the pol ypepti de of SEQ ID NO 82; (f) an
anti body conprising the pol ypbgﬂl de of SEQ ID NO 68 and the pol ypepti de of

SEQ | D udimgaisotyeropiyl capugatdsidusd viahiiyi vy EGY ¢ty pdpr igraten thatynMpfor

NO 70 anghct-BRICRObMPEPhiIE PG4 SERUND NQp86ver. An ant i body or antigen bi ndi ng
fragment t hereof producéd by hybridona sel ected fromthe % oup consi sting

of ATCAYRposi Thdedi Hiat FopforTia: 1068w DHeh oMMl erd te DATEE ESH-1dtiMAar y

18, 2018njushk 18RQSah Hthd & &feparcd € la b Rot-HR A
Febr ua %&G&OQ el@e@lg%s?l? QDée?lllsggﬁg%bloon P'Fg\-(pg%GIémé\gfos?tgﬁcwI?%g?ﬂe

ATCC o:g{\ﬁ‘é%m@r wnltgatezﬁwmemve@ 13tcowésat@8rfézmp5rﬁlwﬂ\ucz®@é$3 gelbriabiiypt

W th thee ﬁ’%ﬁé@t wﬂcé%erbﬂidiﬂésyedl&th 2050 HYTEH 9D Qs l)"Ol(DﬁﬁI' BPRIASIY- FINCENHHS or
deposited with e ATCC on February 18, 2010, ATCC Deposit Designation

PTA- 106W6D3 &éﬂ’@&'ﬂé‘ﬂ R} Heophg2tsT GESnSHVERbriflafgntres, ﬂ@oren bigdige AT DEPHET t
Desi gnabh qgatﬂea&&ﬁ%%ﬂngi%@ﬁannﬁ@kovufn@ b6 ﬁT&:@f&mqu@SM@tyDﬂ@ or 2@%@ PEE- AN

anti body or antigen binding fragnent thereof that specifical g%jlcn S

t
CD37, WP h 1esRPaivalyt Llﬂs@w é@ﬁtﬁwmsw WW@p@qwa@%m@@g r %@Pﬂ?ém

the grqup Vfagﬂ@ sthd gkt con&e%)rat%%skéa Wi#Ban BesPof d3d o 8n0loBERIR NS 3728,
29, and 30 ) 8 and 9 and SEOQ I D NOs: 31, 32. and 33: (c)

SEQ | D SW&¢ Dﬁ\é Orlf&lgDéﬁé %ﬁ“aﬂﬂ IXpbCqIpygNs. Tespactivaly. Ingapfragig the mgy-bigeme ityRes -

13, 14,c08k4 R & dl B witB fn ARdatdIhan( B)n\P R M-S C-Brs nd
15 and Cg Cl%Ng& 37, d40 bl}i%d 39 EOH o i (ﬁ)? 1%91)?7 andslgcandlggQ

I D NOs:hulef-PEG4-mahBM43 The hyClaEs- ﬁMé@éMlmmuw alghhoped BRfencsEgisHhRGE cell4,

45, anqm@@):OHH 2 as well as CLL cell lines such as JVM-2 and JVM-3 (Figure 32B).

[0373] Treatment with huCD37-3 conjugates completely reduced Raji cell viability at the highest
concentration tested with an EC50 of 0.071 nM or 0.045 nM for huCD37-3-SMCC-DM1 or huCD37-3-
PEG4-mal-DM1 conjugates, respectively. In contrast, the non-binding isotype control conjugates reduced
viability with an EC50 of 24 nM or 47 nM for hulgG-SMCC-DM1 or hulgG-PEG4-mal-DM1,
respectively. Next, the same conjugates were tested in a vincristine-resistant Raji clone termed Raji-VCR.
As seen for the parental Raji cell, both conjugates showed specific cell killing. Treatment with huCD37-3
conjugates completely reduced Raji-VCR cell viability at the highest concentration tested with an EC50 of
0.11 nM or 0.037 naM for huCD37-3-SMCC-DM1 or huCD37-3-PEG4-mal-DM1 conjugates,
respectively. In contrast, the non-binding isotype control conjugates reduced viability with an EC50 of 46
nM or 100 nM for hulgG-SMCC-DM1 or hulgG-PEG4-mal-DM1, respectively.

[0374] Treatment with huCD37-3 conjugates completely reduced Namalwa cell viability at the
highest concentration tested with an EC50 of 0.033 nM or 0.024 nM for huCD37-3-SMCC-DM1 or
huCD37-3-PEG4-mal-DM1 conjugates, respectively. In contrast, the non-binding isotype control
conjugates reduced viability with an EC50 of 20 nM or greater than 30 nM for hulgG-SMCC-DM1 or
hulgG-PEG4-mal-DM 1, respectively. Likewise, treatment with huCD37-3 conjugates completely reduced
Ramos cell viability at the highest concentration tested with an EC50 of 0.16 nM or 0.069 nM for
huCD37-3-SMCC-DM1 or huCD37-3-PEG4-mal-DM1 conjugates, respectively. In contrast, the non-
binding isotype control conjugates reduced viability with an EC50 of 20 nM for hulgG-SMCC-DM1 and
greater than 30 nM for hulgG-PEG4-mal-DM 1.



(h) SEQ ID NOs: 19, 20, and 21 and SEQ I D NGs: 44, 47, and 46; (i) SEQID
NGs: 22, 23, and 24 and SEQ ID NGs: 48, 49, and 50; (j) SEQ ID NGs: 22, 23,
and 24 amwOSEQ/MPY7BICs: 48, 51, and 50; (k) SEQ I D NGs: p2H/US2@,1/02%1d2 27 and
SEQ I D NGs: 52, 53, and 54; and (1) vargants of (a) to (k) conprising 1, 2,
3, or 4 conservative amno acid substitutions. 11. The anti body or antigen
bi ndi ng fragnment thereof of claim 10, V\/nerel n the anti body conprises

pol ypepti de 8 RIHiQSHIOEOXICitH § 37-3S RMbona g,-__r_,‘---._. t-7 lpeptlde
sequences sel ected from.t he grou COI’ISI sti n% : é%@ SEQ I D. NO 55 and SEQ
| D NO 49375t b)  Sedpthst Nevilyethe raecdiedy | 9H NED?3: -S(l\é§c CHONEICEY: EneFtigiovep
NO: 74; comparg@m mag&&sm&m BRBILEiu aaele%amst l(&l)c Rl BB 1aNe.cSEQ

| D NO 74; ﬂ N059andSEQIDNO75 (f) 60 and SEQ I D
NO: 76; AHY ee@blestmd%imgrmﬂéee Apincespse cme%‘)ﬁraeEQOf b)tme)eggaé%wasem ipy this
% gg diporinaQol chhtiNS tR3re RACE SRS h&h-QYebifid cythioXicRERUCB3I NG dcami SEQ thdhon-

specific conjugate showed the same cytotoxicity with an EC50 of 38 nM and 42 nM, respectively.

Summary of in vitro cytotoxicity of anti-CD37 antibody maytansinoid conjugates

[0376] Taken these cytotoxicity results together, it is apparent that conjugates made with the isolated
anti-CD37 antibodies showed specific cytotoxicity against a panel of CD37-positive lymphoma cell lines
(Figure 32B). In each case tested a good specificity window is observed for each CD37-expressing cell
line, suggesting that cytotoxicity is a result of specific anti-CD37 antibody binding to target cells. In
addition, huCD37-3-SMCC-DM1 and the non-specific conjugate showed the same poor cytotoxicity
against antigen-negative Molt-4 cells. This demonstrates that the cytotoxicity observed for this exemplary
conjugate is dependent on CD37 expression. The huCD37-3 antibody was also active against many cell
lines including DOHH-2, Granata-519, SU-DHL-4, JVM-2, and JVM-3. In contrast, the anti-CD37 SMIP
TRU-016 compound had no direct effect on survival of any of these cell lines. The anti-CD20 antibody
showed less direct activity than huCD37-3 in most of these cell lines despite the often higher CD20

expression levels as measured by quantitative flow cytometry (Figure 32A).

Example 17

In vivo efficacy of anti-CD37 antibodies and their SMCC-DM1 conjugates in a BJAB xenograft
model

[0377] Anti-CD37 antibodies and their SMCC-DMI1 conjugates were tested in an established
xenograft model using BJAB lymphoma cells implanted subcutancous into SCID mice. Animals were
randomized by tumor volume into treatment groups when tumors reached a mean tumor volume of
approximately 120 mm’ and treated once on day 12 post cell inoculation with cither 10 mg/kg of (A)
huCD37-3 Ab, huCD37-3-SMCC-DM1, huCD37-50 Ab, huCD37-50-SMCC-DM1 or (B) huCD37-38
Ab, huCD37-38-SMCC-DM1, huCD37-56 Ab, huCD37-56-SMCC-DM1. The mean tumor volume of the
different treatment groups is plotted against time post tumor cell inoculation in Figure 25. It is apparent
that treatment with any of the antibodies resulted in a moderate reduction in mean tumor volume, while
treatment with any of the SMCC-DMI1 conjugates resulted in a more significant reduction in mean tumor
volume. In addition, for each treatment a %T/C value was calculated which corresponds to the median
tumor volume of each treated group divided by the median tumor volume of the vehicle treated group. A

treatment with a % T/C value of below 42% is considered active, while a treatment with a % T/C value of



(k) SEQ ID NO 65 and SEQ ID NO 81; (1) SEQ ID NO 66 and SEQ I D NG 82; (m
SEQ ID NO 67 and SEQ I D NG 83; (n) SEQ ID NO 68 and SEQ I D NG 84; (o0) SEQ

| D NO 69 woao8E@®RYI7® NO. 85; (p) SEQ ID NO 70 and SEQ | D ROr8s01anesi(z) SEQ
ID NO 71 and SEQ I D NO 87. 12.The antipgdy or antigen binding fragnment

t hereof of claim 11, wherein the pol ypeptide sequences are at |east 95%

| denti cal toq\%(i)l ypepti de sequences selected fromthe group consisting of:
((a) SEJMDINoissHgfgedHehly petle; TratmeptyitspbhSME GNPV 6 ogivgatasHe tedrentdied 31 2 ( ¢)
SEQ | D JN@ R 4ntaRGucibh? ih Dhd¥idn? fhimot Ab1rEQThD NE58a180Gn &R 3P pIP. ft; inb&latiohQ

I D NGO 59 and SEQ | D NO 75 (fg%/SE%ID NO 60 and SEQ I D NQ?6' f)% SECg)ID
NO: 61 anbesgeeder fy Re.72P%. OB orsefordukes 63- eS8 . hpCReY-76 SMAGGDEE DN 63
and SEQgIIRNEQDAR o ul DIESS ISRIANODRA, AlckedER. | D NO: 80; (k) SEQ ID NO 65 and
SEQ ID NO 81; (1) SEQ ID NO 66 and SEQ I D NO 82;

In vivo efficacy of huCD37-3 antibody. sulfo-mal-DM4, -SPP-DM1 and SMCC-DM1 conjugates
in a BJAB xenograft model

[0378] In order to evaluate the in vivo efficacy of additional maytansioid conjugates, the sulfo-mal-
DM4 and SPP-DM1 conjugates of the exemplary huCD37-3 antibody were compared to SMCC-DM1
conjugates in a xenograft model using BJAB lymphoma cells implanted intravenously into SCID mice.
[0379] Animals were randomized by tumor volume into treatment groups when tumors reached a
mean tumor volume of approximately 120 mm® and treated once on day 9 post cell inoculation with either
10 mg/kg of huCD37-3 Ab, huCD37-3-SMCC-DM1, huCD37-3-sulfo-mal-DM4 or 5 mg/kg of huCD37-
3-SPP-DM1. The mean tumor volume of the different treatment groups is plotted against time post tumor
cell inoculation in Figure 26. It is apparent that treatment with any of the conjugates resulted in a
significant reduction in mean tumor volume. The %T/C value was calculated as described above for each
treatment using the median tumor volume for each treatment group. The %T/C value on day 21 post cell
inoculation corresponded to 49%, 5%, 7% or 4% for huCD37-3, huCD37-3-SMCC-DM1, huCD37-3-
sulfo-mal-DM4 or huCD37-3-SPP-DM 1, respectively. At the end of the study on day 121, huCD37-3-
sulfo-mal-DM4 treatment resulted in 3 of 8 tumor-free survivors (TFS), while huCD37-3-SPP-DM1
treatment resulted in 1 of 8 TFS. No TFS were observed in the huCD37-3 antibody, huCD37-3-SMCC-
DM1 or PBS vehicle control groups. This indicated that maytansinoid conjugates of the huCD37-3
antibody, such as for example SMCC-DM1, sulfo-mal-DM4 or SPP-DM1 conjugates, were highly active
in the BJAB model.

In vivo efficacy of huCD37-3 antibody. sulfo-mal-DM4. -SPP-DM1 and SMCC-DM1 conjugates
in a SU-DHIL.-4 xenograft model

[0380] A second xenograft model using SU-DHL-4 diffuse large B-cell lymphoma cells implanted
subcutaneous into SCID mice was utilized to evaluate the in vivo efficacy of the sulfo-mal-DM4 and SPP-
DM1 conjugates of the exemplary huCD37-3 antibody as compared to SMCC-DM1 conjugates. Animals
were randomized by body weight into treatment groups when tumors were established and treated once on
day 17 post cell inoculation with either 10 mg/kg of huCD37-3 Ab, huCD37-3-SMCC-DM1, huCD37-3-
sulfo-mal-DM4 or 5 mg/kg of huCD37-3-SPP-DM1. The median tumor volume of the different treatment
groups is plotted against time post tumor cell inoculation in Figure 27. It is apparent that treatment with
the huCD37-3 antibody resulted in a reduction in median tumor volume, while treatment with any of the

conjugates resulted in a more significant reduction in median tumor volume. The %T/C value was



(m SEQ ID NG 67 and SEQ ID NO 83; (n) SEQ ID NG 68 and SEQ I D NO 84; (0)
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huCD37-3-sulfo-mal-DM4 treatment resulted in 8 of 10 tumor-free survivors (TFS), while huCD37-3-
SPP-DM1 treatment resulted in 9 of 10 TFS. No TFS were observed in the huCD37-3 antibody or PBS
vehicle control groups. This indicated that the huCD37-3 antibody itself was active with a single 10
mg/kg dose in the SU-DHL-4 model. In addition, maytansinoid conjugates, such as for example SMCC-
DM, sulfo-mal-DM4 or SPP-DM1 conjugates, added efficacy to the antibody and result in even greater

potency in this model.

In vivo efficacy of huCD37-3 antibody, PEG4-mal-DM1 and SMCC-DM1 conjugates in a BJAB
xenograft model

[0381] The huCD37-3 antibody and its PEG4-mal-DM1 and SMCC-DMI1 conjugates were tested in
an established xenograft model using BJAB lymphoma cells implanted subcutaneous into SCID mice.
Animals were randomized by tumor volume into treatment groups when tumors reached a mean tumor
volume of approximately 120 mm® and treated once on day 9 post cell inoculation with either 10 mg/kg of
huCD37-3 Ab, huCD37-3-SMCC-DM1 or huCD37-3-PEG4-mal-DM1. As seen in Figure 28, treatment
with either conjugate resulted in a significant reduction in mean tumor volume. The %T/C value was
calculated as described above for each treatment using the median tumor volume for each treatment
group. The %T/C value on day 24 post cell inoculation corresponded to 48%, 16% or 5% for huCD37-3,
huCD37-3-SMCC-DM1 or huCD37-3-PEG4-mal-DM1, respectively. On day 74 post cell inoculation,
huCD37-3-SMCC-DMI1 treatment resulted in 1 of 9 tumor-free survivors (TFS), while huCD37- PEG4-
mal-DM1 treatment resulted in 1 of 9 TFS. No TFS were observed in the huCD37-3 antibody or PBS
vehicle control groups. In addition, huCD37-3-SMCC-DM 1 was also active at a single dose of 5 mg/kg in
this model with a %T/C value on day 24 post cell innoculation of 34%. This indicated that maytansinoid
conjugates of the huCD37-3 antibody, such as for example SMCC-DM1 or PEG4-mal-DM1 conjugates,
were highly active in the BJAB model.

In vivo efficacy of huCD37-3 antibody, PEG4-mal-DM1 and SMCC-DMI1 conjugates in a SU-
DHL-4 xenograft model

[0382] The huCD37-3 antibody and its PEG4-mal-DM1 and SMCC-DM1 conjugates were tested in
an established xenograft model using SU-DHL-4 diffuse large B-cell lymphoma cells implanted
subcutaneous into SCID mice. Animals were randomized by body weight into treatment groups and
treated once on day 15 post cell inoculation with either 10 mg/kg of huCD37-3 Ab, huCD37-3-SMCC-
DMI1 or huCD37-3-PEG4-mal-DM1. The mean tumor volume of the different treatment groups is plotted
against time post tumor cell inoculation Figure 29. It is apparent that treatment with the huCD37-3



(j) SEQ ID NG 64 and SEQ ID NO 80; (k) SEQ ID NO 65 and SEQ I D NO 81; (1)
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conjugates, showed enhanced efficacy as compared to the unconjugated antibody efficacy to the antibody
and resulted in even greater potency in this model. The huCD37-3-SMCC-DM1 conjugate also showed
strong efficacy at single doses of 2.5 or 5 mg/kg in this model with %T/C values on day 37 post cell

innoculation of 18% and 6%, respectively.

In vivo efficacy of huCD37-3 antibody, huCD37-3-SMCC-DM1 conjugate, Rituximab antibody,
and a regime of cyclophosphamide, vincristine, and prednisone (CVP) in a DoHH?2 xenograft
model

[0383] The huCD37-3 antibody and its SMCC-DMI1 conjugate were tested in an established
xenograft model using DoHH2 follicular lymphoma cells implanted subcutaneously into SCID mice.
Animals were randomized by tumor volume into treatment groups, and treatments started on day 12 post
inoculation with either a single dose of 10 mg/kg of huCD37-3 antibody or huCD37-3-SMCC-DM1
conjugate; six doses of 2 mg/kg of Rituximab twice per week for three weeks; or with a regimen of a
single 40 mg/kg dose of cyclophosphamide, and 0.5 mg/kg of vincristine, along with five daily 0.2 mg/kg
doses of prednisone (CVP). The median tumor volume of the different treatment groups was plotted
against time post tumor cell inoculation in Figure 30. Treatment with the huCD37-3 antibody resulted in
a reduction in median tumor volume, while treatment with huCD37-3-SMCC-DM1 conjugate resulted in a
more significant reduction in median tumor volume. The huCD37-3-SMCC-DM1 conjugate resulted in a
median tumor reduction similar to treatment with Rituximab and a more durable median tumor reduction
as compared to treatment with CVP. The tumor growth delay (T-C value) was defined as the median
time (in days), required for the treatment group (T) and the control group (C) tumors to reach a
predetermined size and was calculated for each treatment group excluding the tumor free survivors. The
T-C value for median treatment tumors to reach 800 mm’ corresponded to 8, 25, 24, and 13 days for
huCD37-3, huCD37-3-SMCC-DM1, rituximab and CVP, respectively. At the end of the study, on day
130 post cell inoculation, huCD37-3-SMCC-DM1 treatment resulted in 1 of 9 tumor-free survivors (TFS).
No TFS were observed in the huCD37-3 antibody, rituximab, CVP, or PBS vehicle control groups. The
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treatment group. The %T/C value on day 20 post cell inoculation corresponded to 31%, 19%, 10%, 35%,
and 38% for huCD37-3, 5 mg/kg huCD37-3-SMCC-DM1, 10 mg/kg huCD37-3-SMCC-DM1,
ofatumumab, and bendamustine, respectively. At the end of the study, on day 76 post cell inoculation,
huCD37 and ofatumumab antibody treatments both resulted in 1 of 10 tumor-free survivors (TFS), while
huCD37-3-SMCC-DMI1 at 5 and 10 mg/kg resulted in 1 and 2 out of 10 TFS, respectively. No TFS were
observed in the bendamustine or PBS vehicle control groups. This indicated that the huCD37-3 antibody
itself was active at a single 10 mg/kg dose in the JVM-3 model. The maytansinoid conjugate, huCD37-3-
SMCC-DM1, showed enhanced efficacy as compared to the unconjugated antibody. In addition,
treatment with the huCD37-3-SMCC-DM1 maytansinoid conjugate resulted in even greater potency than

ofatumumab or bendamustine treatment in this model.

Summary of in vivo efficacy of anti-CD37 antibody conjugates

[0385] CD37 has not been evaluated as a target for maytansinoid immunoconjugates, however CD20
has. CD37 is structurally similar to CD20 as both antigens are cell surface proteins that contain 4
transmembrane domains and one small and one large extracellular loop. Antibodies against either antigen
have been shown to be internalized slowly and have a slow to moderate rate of intracellular metabolism
(Press et al. 1989, Cancer Res. 49(17):4906-12, and Press et al. 1994, Blood. 83(5):1390-7).
Immunoconjugates of CD20 antibodies have been evaluated previously. In one case, non-cleavable MCC-
DMI1 conjugates of an anti-CD20 antibody showed the same efficacy as the unconjugated antibody, while
a cleavable SPP-DM1 conjugate of the same antibody showed improved efficacy in a Granta-519
xenograft model in SCID mice (Polson AG, Cancer Res 2009;69:2358-64). Similarly, calicheamicin



(j) SEQ ID NGs: 22, 23, and 24 and SEQ I D NGs: 48, 51, and 50; (k) SEQID
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26. The pol ypepti de of claim 25, whereipnysai d polypetide conprises sequences
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and JVM-3 xenograft model as compared to the unconjugated antibody. This suggests that the isolated
antibodies have unique properties that allow them to be more efficacious as maytansinoid conjugates,
such as for example SMCC-DM1 conjugates, in vivo.

gk
[0387] It is to be appreciated that the Detailed Description section, and not the Summary and
Abstract sections, is intended to be used to interpret the claims. The Summary and Abstract sections sets
forth one or more, but not all, exemplary embodiments of the present invention as contemplated by the
inventor(s), and thus, are not intended to limit the present invention and the appended claims in any way.
[0388] The present invention has been described above with the aid of functional building blocks
illustrating the implementation of specified functions and relationships thereof. The boundaries of these
functional building blocks have been arbitrarily defined herein for the convenience of the description.
Alternate boundaries can be defined so long as the specified functions and relationships thereof are
appropriately performed.
[0389] The foregoing description of the specific embodiments will so fully reveal the general nature
of the invention that others can, by applying knowledge within the skill of the art, readily modify and/or
adapt for various applications such specific embodiments, without undue experimentation, without
departing from the general concept of the present invention. Therefore, such adaptations and
modifications are intended to be within the meaning and range of equivalents of the disclosed
embodiments, based on the teaching and guidance presented herein. It is to be understood that the
phraseology or terminology herein is for the purpose of description and not of limitation, such that the
terminology or phraseology of the present specification is to be interpreted by the skilled artisan in light of
the teachings and guidance.
[0390] The breadth and scope of the present invention should not be limited by any of the above-
described exemplary embodiments, but should be defined only in accordance with the following claims

and their equivalents.



(p) SEQ ID NG 70 and SEQ ID NO 86; and (q) SEQ ID NO 71 and SEQ I D NO 87.
27. The pol ypeptide of claim 26, wherein the sequences are at | east 95%

i dent i calwoaosieqeesces sel ected fromthe group consi sti mgTafS2011028175EQ |1 D
NGO 55 and SEQ ID NO 72; (b) SEQ ID NQ pfg and SEQ I D NO 73; (c) SEQ ID NO 57
and SEQ ID NO 74; (d) SEQ ID NO 58 and SEQ ID NO 74; (e) SEQ ID NG 59 and
SEQ ID NO 75; (f) SEQ ID NO 60 and SEQ ID NO 76; (g) SEQ ID NO 61 and SEQ
ID NO 77; (h SE%IDNQGZ and SEQ ID NO 78; (i) SEQ ID NO 63 and SEQ I D
NO 79; WO 2813 56A4BEP/ 82011/ 028172 - 114 - (j) SEQ ID NO 64 and SEQ
D N80 () QD NOLES 2. BEQ PN B (inSi D NOBS, A0k SEQul

antibody or fragment thereof is capable of inducing complement dependent cytotoxicity (CDC).

2. The antibody or antigen binding fragment thereof of claim 1, wherien said antibody is also

capable of inducing apoptosis.

3. The antibody or antigen binding fragment thereof of claim 1 or 2, wherien said antibody is also

capable of inducing antibody dependent cell mediated cytotoxicity (ADCC).

4. An antibody or antigen binding fragment thereof that specifically binds to the same CD37 epitope

as an antibody selected from the group consisting of:

(a) an antibody comprising the polypeptide of SEQ ID NO:55 and the polypeptide of SEQ ID NO:72;
(b) an antibody comprising the polypeptide of SEQ ID NO:59 and the polypeptide of SEQ ID NO:75;
(c) an antibody comprising the polypeptide of SEQ ID NO:61 and the polypeptide of SEQ ID NO:77;
(d) an antibody comprising the polypeptide of SEQ ID NO:64 and the polypeptide of SEQ ID NO:80;
(e) an antibody comprising the polypeptide of SEQ ID NO:66 and the polypeptide of SEQ ID NO:82;
(f) an antibody comprising the polypeptide of SEQ ID NO:68 and the polypeptide of SEQ ID NO:84; and
(g) an antibody comprising the polypeptide of SEQ ID NO:70 and the polypeptide of SEQ ID NO:86.

5. An antibody or antigen binding fragment thereof that specifically binds to CD37 and specifically
binds to the polypeptide of SEQ ID NO: 180.

6. The antibody or antigen binding fragment thereof of claim 5, wherein said antibody or fragment

thereof does not bind to the polypeptide of SEQ ID NO: 184.

7. An antibody or antigen binding fragment thereof that specifically binds to CD37 and does not
specifically bind to the polypeptide of SEQ ID NO: 184.

8. An antibody or antigen binding fragment thereof that specifically binds to CD37, wherein said
antibody or fragment therecof competitively inhibits an antibody selected from the group

consisting of:

(a) an antibody comprising the polypeptide of SEQ ID NO:55 and the polypeptide of SEQ ID NO:72;
(b) an antibody comprising the polypeptide of SEQ ID NO:59 and the polypeptide of SEQ ID NO:75;
(c) an antibody comprising the polypeptide of SEQ ID NO:61 and the polypeptide of SEQ ID NO:77;
(d) an antibody comprising the polypeptide of SEQ ID NO:64 and the polypeptide of SEQ ID NO:80;



(n) SEQ ID NG 68 and SEQ ID NO 84; (0) SEQ ID NG 69 and SEQ I D NO 85; (p)
SEQ I D NO 70 and SEQ ID NG 86; and (g) SEQ ID NGO 71 and SEQ | D NO 87.

28. The povgpentiiekssof claim 27, wherein the sequences aP€TAIS201eA281799%

i dentical to sequences selected fromtig group consisting of : (a) SEQID
NO 55 and SEQ ID NO 72; (b) SEQ ID NO 56 and SEQ ID NO 73; (c) SEQ ID NGO 57
and SEQ ID NO 74; (d) SEQ ID NO 58 and SEQ I D NO74 (e) SE%@){D NO 59 and
SEQ | D (R@npgtibody yorgeeingthapolpentids af SEQUP HONS and theqglypgitids pEPHOIBNOMRE SEQ

I D NO 7Hian o o o R D
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and | D NO. 80
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NO 83; (n) SEQ ID NG 68 and SEQ | D NO 84;
9. An antibody or antigen binding fragment thereof produced by hybridoma selected from the group

consisting of ATCC Deposit Designation PTA-10664, deposited with the ATCC on
February 18, 2010, ATCC Deposit Designation PTA-10665, deposited with the ATCC on
February 18, 2010, ATCC Deposit Deisgnation PTA-10666, deposited with the ATCC on
February 18, 2010, ATCC Deposit Designation PTA-10667 deposited with the ATCC on
February 18, 2010, ATCC Deposit Designation PTA-10668, deposited with the ATCC on
February 18, 2010, ATCC Deposit Designation PTA-10669, deposited with the ATCC on
February 18, 2010, and ATCC Deposit Designation PTA-10670, deposited with the
ATCC on February 18, 2010.

10. An antibody or antigen binding fragment thereof that specifically binds to CD37, wherein said

antibody comprises polypeptide sequences selected from the group consisting of:

(a) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 28, 29, and 30;

(b) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 31, 32, and 33;

(¢) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 34, 35, and 36;
(d) SEQ ID NOs: 13, 14, and 15 and SEQ ID NOs: 37, 38, and 39;
(¢) SEQ ID NOs: 13, 14, and 15 and SEQ ID NOs: 37, 40, and 39;
(f) SEQ ID NOs: 16, 17, and 18 and SEQ ID NOs: 41, 42, and 43;
(g) SEQ ID NOs: 19, 20, and 21 and SEQ ID NOs: 44, 45, and 46;
(h) SEQ ID NOs: 19, 20, and 21 and SEQ ID NOs: 44, 47, and 46;
(i) SEQ ID NOs: 22, 23, and 24 and SEQ ID NOs: 48, 49, and 50;
() SEQ ID NOs: 22, 23, and 24 and SEQ ID NOs: 48, 51, and 50;
(k) SEQ ID NOs: 25, 26, and 27 and SEQ ID NOs: 52, 53, and 54; and

(1) variants of (a) to (k) comprising 1, 2, 3, or 4 conservative amino acid substitutions.

11. The antibody or antigen binding fragment thereof of claim 10, wherein the antibody comprises
polypeptide sequences that are at least 90% identical to polypeptide sequences selected from the

group consisting of:

(a) SEQ ID NO:55 and SEQ ID NO:72;
(b) SEQ ID NO:56 and SEQ ID NO:73;
(c) SEQ ID NO:57 and SEQ ID NO:74;



(o) SEQ ID NG 69 and SEQ ID NG 85; (p) SEQ ID NG 70 and SEQ I D NG 86; and
(gq) SEQID NO 71 and SEQ ID NG 87. 29.An isolated cell producing the the
ant i body wo 2antilgeR bi ndi ng fragnent thereof of any onePofi/usb@imesiiz 24 or

t he pol ypeptide of any one of clains 2pr@8. 30. A nethod of naking the

anti body or antigen-binding fragment thereof of any one of claims 1-24 or
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t her eof(¢) o RPNYPORLE gggfnb@m said cultured cell. WO
2011/ 11 978 CT/ US2011/ 028172 -115- 31. An i mmunoconj ugate having the

f or nul dDEER P YO0 an¢ FHQ INEXEin: (A) is an antibody or antigen binding
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il% er; and % is a cytotoxic agent; and wherein said

i nker (PLSEQ F?]NQ 6(2,@)1dt5€Q(1@)NO An i mrunoconj ugate having the fornula (A)
- (L) -g) @b,l[)\m@%glaﬁusﬁ DN@ B#h antibody or antigen binding fragment that

speC|f|caI i nds is a non-cleavable linker; and (C) is a
cyt ot o Qé@rﬁ'o 6éﬁ%r1 W%F%NF? &Jau d linker (L) links (A to (O).

(k) SEQ ID NO:65 and SEQ ID NO:81;

(1) SEQ ID NO:66 and SEQ ID NO:82;

(m) SEQ ID NO:67 and SEQ ID NO:83;

(n) SEQ ID NO:68 and SEQ ID NO:84;

(o) SEQ ID NO:69 and SEQ ID NO:85;

(p) SEQ ID NO:70 and SEQ ID NO:86; and

(q) SEQ ID NO:71 and SEQ ID NO:87.

12. The antibody or antigen binding fragment thereof of claim 11, wherein the polypeptide sequences

are at least 95% identical to polypeptide sequences selected from the group consisting of:

((a) SEQ ID NO:55 and SEQ ID NO:72;
(b) SEQ ID NO:56 and SEQ ID NO:73;
(c) SEQ ID NO:57 and SEQ ID NO:74;
(d) SEQ ID NO:58 and SEQ ID NO:74;
(e) SEQ ID NO:59 and SEQ ID NO:75;
(f) SEQ ID NO:60 and SEQ ID NO:76;
(g) SEQ ID NO:61 and SEQ ID NO:77;
(h) SEQ ID NO:62 and SEQ ID NO:78;
(1) SEQ ID NO:63 and SEQ ID NO:79;
(j) SEQ ID NO:64 and SEQ ID NO:80;
(k) SEQ ID NO:65 and SEQ ID NO:81;
() SEQ ID NO:66 and SEQ ID NO:82;
(m) SEQ ID NO:67 and SEQ ID NO:83;
(n) SEQ ID NO:68 and SEQ ID NO:84;
(o) SEQ ID NO:69 and SEQ ID NO:85;
(p) SEQ ID NO:70 and SEQ ID NO:86; and
(q) SEQ ID NO:71 and SEQ ID NO:87.



33. An i nmmunoconjugate having the formula (A) - (L) - (C, wherein: (A) is
an anti body or antigen binding fragnent that specifically binds to CD37;
(L) is awonkartizeged (C) is a mayt ansi noi d; and wher ei npsaiu$2otiioksar2 (L)
links (A) to (C. 34. The imunoconjuggie. of claim 33, wherein said |inker
is a non-cleavabl e linker. 35. The i nmmunoconjugate of any one of clains
31-34, further conprising a second (C). 36. The i nmunoconj ugfate‘of claim

35, furlther eapitody pgrusicermhinding iygmenthergpfof pigin hb cdficight ROTUTRPEqespdHenRES
further comyd §iAg 8o iQsHiitd] «f SolypepRic sddiendcITRIRAFILUEIALBuP SR gQF: Cl ai B
31-34 conprising 2-6 (C. 39. T’T1pe i rmunoconj ugate of one of clains 31-34
conpri si)g% 3-4 é%) 40. The i mmunoconjugate of any one of clainms 31-39,
wher ei dYsHUD NRKerend SEQEPSAEd from the group consisting of a cleavable

|'i nker ,bpsE®ID SbeRvwabkeoibmkers; a hydrophilic linker, and a dicarboxylic
acid based |ink i munoconj ugate of claim40, wherein said |inker

er. 41. The
i s sel dex¥®R M YHYred SEQUB NQ&i sting:  Nsucci ni mi dyl
4- ( 2- pymj sho th NbiB)pesEeNDAI®74;SPP) ; N-succi ni m dyl
4- (2-pyridyl dithio)butanocate WD 2011/112978PCT/US2011/028172 - 116 -
(sPDB) “(BrSHR LUUE A dyR ANy r i dyl di t hi 0) - 2- sul f obut anoat e (sul f o- SPDB) ;
N- succipigugiy) N8-60 tResED b @Rt hyl ) cycl ohexanecar boxyl ate (SMCC) ;
N sul fosucci ni m dyll rrgl ei m donet hyl ) cycl ohexanecar boxyl ate (sul f oSMCO) ;

4-
N succi® THYIAN -‘6(i36€|§é@ PWO:7%5ni nobenzoate (SIAB); and
N succi [&gﬁ@m NDid¥-anakeonbdapy®pi onam do) -t et r aet hyl enegl ycol ] ester
(NHS- PEA4- mal ei m dﬁ?ﬁf' 42. The i mmunoconj ugate of claim4l, wherein said
li nker (DSER-IBNQ0A 71 WA 1P NRAEF ei ni dopr opi onani do) - t et r aet hyl enegl ycol |
ester (NHEORBGIomBL&I $E0E) NOAR; The i munoconj ugate of any one of clains
31-32 and 35-42, wherein said cytotoxic agent is selected fromthe group

21
consi st(k)n%EQﬁD %Jof?éﬁ%ﬁgf?ﬁ%il\ﬁ?‘ghayt ansi noi d anal og, doxorubicin, a nodified
doxor uhisiE, Iz dhEgBpIim®O:$2axoi d, CC- 1065, CC 1065 anal og, duocarnycin,
duocarnycin anal o cal i cheam cin, dolastatin, dolastatin anal og,
ari st at(m SERIRDYMEIH SR IRAPI®Je, and | eptonmycin derivative or a pro drug

of the @gen} ID Aid:c3Lhe SEgNDNaERNj ugate of claim 43, wherein said cytotoxic
agent is a maytansinoid,

(o) SEQ ID NO:69 and SEQ ID NO:85;

(p) SEQ ID NO:70 and SEQ ID NO:86; and

(q) SEQ ID NO:71 and SEQ ID NO:87.

14. The antibody or antigen binding fragment thereof of any one of claims 1-13, wherien said
antibody or antigen binding fragment thercof is murine, non-human, humanized, chimeric,

resurfaced, or human.

15. The antibody or antigen binding fragment thereof of any one of claims 4-14, wherein said
antibody or antibody fragment is capable of inducing apoptosis of a cell expressing CD37 in vitro

in the absence of cross-linking agents.

16. The antibody or antigen binding fragment thereof of any one of claims 4-14, wherein said
antibody or antigen binding fragment is capable of inducing complement dependent cytotoxicity
(CDCQ).

17. The antibody or antigen binding fragment thereof of any one of claims 4-14, wherein said

antibody is capable of inducing antibody dependent cell mediated cytotoxicity (ADCC).



45. The i munoconj ugate of claim44, wherein said cytotoxic agent is

N(2) - deacetyl - N(2)-(3- nercapto-1-oxopropyl)-nmaytansi ne (DML) or

N( 2) - deacwOybht1NA278- ner capt o- 4- net hyl - loxopent y1) - mayt am€iTuS2QD0E3172 46. A
phar maceuti cal conposition conprising.jfe. anti body or antigen binding
fragnent thereof of any one of clains 1-24, the pol ypeptide of any one of
clainms 25-28, or the i munoconjugate of any one of clains 31-45 and a

phar macdut i cahraeichpagispd aeBedy e antigen bindips, fpgraens diereohhat Hiepidistibyi tipgds to
conpri sing tdiss7 WRRACA HERLES oPfradidht ANEe?fis CARbIRB ANk MOROS! Of Lhen

i munoconj ugat es _have an average of about 3 to about 4 (C) per (A). 48. The
phar maceut i CEPreddigsdai’t o o theahseneuaf crapbnkdigngedfe | nmunoconj ugat es have
an average of about 3.5 (C) per (A). 49. The pharmaceutical conposition of
claim 43, wWhek@umat B RAPLABH IR bfSzch BMQind Mragi@ilt AL 0P b ANAUIS, Whérein Gaid
(C per (A . 50. The pharnmaceutical  conposition of any one of clains 46-49,
furt her Con.rhup)gp R humanized 2gtbody 08 ARfisSR bg)dg]lgtf'ragmg@ thereof is also capable of inducing

2011/ 112978%@?&@@&3&%ﬁ&3§@3ﬁomﬁ&¥y(CED’]@), A di agnhostic reagent conprising the
anti body or antigen binding fragnent thereof of any one of clains 1-24, the

pol ypepti de qf any one of clains 25-28, qr the i munoconj te of any one
of o1 afs 31PASUGAR BhhynEnizge BBedY et i“%ﬂtl%f}t?&‘”tefﬁctﬁ?ré‘gld’zg i g iy 81
¥\/|flerei nhsai dVHeaelaﬁJ;aid Ehuﬁlelh eChdehnfzE O mMtHOS @Mﬂﬁ@en(lﬁlﬂﬁd ﬂgsﬁigﬂlgnptheraofgg-ﬁllisﬂba%_bﬁb, a
uor ophore, .a chronophore, an i i ng agent .and a petal ion. : it
conpri si ng tH&dsPS %@ﬁéﬁpaﬁmtggﬁ Bql%ﬂf?Wt?’?lﬂar@HCCt'her eof of any one of
clainms 1-24, the polypeptide of any one of clains 25-28, the
i MmunoeAnj ugaikeeantibodgnyt Aifiger0binGinai rgma3d:t- #éreofOsf drdyeorfehel ¢TRiGR UL-2(; abherein said
conposi tion of, any. gne .of cl.ai 46- 50. A method for inhibiting the
growt h of aaggl?q%yék‘g?@g’élmﬁc%éggndc%??ﬁ?‘iescﬁiﬂ contacting the cell with the
anti body or antigen binding fragnent thereof of any one of clains 1-24, the
pol ypepi de Tk aatitydp iean@fenddimdingsfragmeRiBherédfef anymmn ofdaijng g2t ewhith anyuldkegtbf
clainms 31-45 or t he pharnmaceutical conposition of any one of clains 46-50
to the subj €0H%°%s A method for treating a patient having cancer
conprising admnistering to said patient a therapeutically effective anpunt
of the 28nt i Biddyntirodpnt argigen hindidg frggrianaghent oftang peodf cddima iy 1 onlectok ag ketiges
1-24, the pqqlilydiane id% tof any one of clainms 25-28, the immunoconjugate of
any one of c BI"¥5, or the pharmaceutical conposition of any one of

clains 46-50 to the subject. 56. The nmethod of claimb55, further conprising
admi ni sMer i rieaangeaiynd @tizén badiog riraggentt thereoft dlearyubjeectt cléims Fhie whetibodaidf

cl ai m 56, e ' I - cancer ' ' notherapeyt
agont. 58, " TRLti] P Bl PRERNE ARl RERSRLAARERL et o MR AR M o
sel ect ed fr oot hbsulfidsulinkedisi St-NAG démddn,clgNer, | ipmabldiralg GANHR, npmikalyr $6ib)B
cell Iynpho i em Y. o) . B, cel 0 el |
O s L R L R e e B b L L
prol ynphocytic | eukem a, |ynphopl asmacytic |ynphoma, mantle cell |ynphona
(MCL), ol | i&wokentiderpghed rapedifiially binsky fpHdevheronmt sxidrandlvasnside requperisgn dequences
hi gh- gr ade Qﬁ'eétedﬁ&‘&%%%bﬁc%&'islﬁhgbﬁ center |ynphoma, marginal zone B cell

a

| ynphoma, MALT type nmargi zone B cell |ynphoma, nodal marginal zone B
cell lynphoma, splenic type marlgi nal zone B cell |ynphoma, hairy cell
| eukemi(@), SEQR 13 N9& 4 &ragd 6 BnEEQ 1D Nidshdsmd)- aBliki tt' s | ynphona, pl asmacyt ona,

pl asma (E})eilir% YRLEME, AASLnd SBOIHNL 31, YRRERs;ol i ferative disorder,
Wal denstroni's macrogl obul i nemia, and anapl astic large-cell |ynphoma (ALCL).

WO 201 1¢1SEBEBIEeY/ 10Shlp 3 (G2@d BBQ ID NOs: 34, 35, and 36;
(d) SEQ ID NOs: 13, 14, and 15 and SEQ ID NOs: 37, 38, and 39;

(¢) SEQ ID NOs: 13, 14, and 15 and SEQ ID NOs: 37, 40, and 39;
(f) SEQ ID NOs: 16, 17, and 18 and SEQ ID NOs: 41, 42, and 43;
(g) SEQ ID NOs: 19, 20, and 21 and SEQ ID NOs: 44, 45, and 46;
(h) SEQ ID NOs: 19, 20, and 21 and SEQ ID NOs: 44, 47, and 46;
(i) SEQ ID NOs: 22, 23, and 24 and SEQ ID NOs: 48, 49, and 50;



-118- 59. An isol ated polynucl eotide conprising a sequence that encodes a
pol ypeptide at | east 90% i dentical to a sequence selected fromthe group
consi sti Myoah11BED7BD NOs: 55-87. 60. The isol ated pol ynecrrastédmz51f2 cl ai m
59, wherein said sequence is at |east_9Ppoidentical a sequence sel ected
fromthe group consisting of SEQ ID NGs: 55-87. 61. The isol ated

pol ynuc| eoti de of claim60, wherein said sequence is at |east 99% . denti cal

to a sdfPERCD N@t: det? St 2dmnd HeQ ¢ iy Fonbicad ftig of SEQ I D NOs: 55-87. 62.

The i sqkpesimpRLYIMCIE Rt BenalSEaNY e 59f53CdndisiBng9- 61, wherein the

pol ynucl eot1 de conprises a sequence that is at |east 90%identical to SEQ
| D NGs:(Dvoriantsf (2) ga(k) qoqepristig| et ddordiopistieisvtnineacd supiiins2, wherein the
pol ynucl eoti de conprises a sequence that is at |east 95% i dentical to SEQ
I D NGs:26121-14% bolypéptidd Beclhifind Rtvdere ROk MPesheRlei BRpades SdqabiteSBat MbI&r18IsNodope
pol ynucl eoti de conprises a sequence that is at |east 99% identical to SEQ
| D NOs: 121-iqepdical gseayencas selestedlimy e gTovg comistidotynucl eoti de of any one of
clainms 59-64. 66. A host cell conprising the vector of claim65.

(a) SEQ ID NO:55 and SEQ ID NO:72;

(b) SEQ ID NO:56 and SEQ ID NO:73;
(c) SEQ ID NO:57 and SEQ ID NO:74;
(d) SEQ ID NO:58 and SEQ ID NO:74;
(e) SEQ ID NO:59 and SEQ ID NO:75;
(f) SEQ ID NO:60 and SEQ ID NO:76;
(g) SEQ ID NO:61 and SEQ ID NO:77;
(h) SEQ ID NO:62 and SEQ ID NO:78;
(1) SEQ ID NO:63 and SEQ ID NO:79;
(j) SEQ ID NO:64 and SEQ ID NO:80;
(k) SEQ ID NO:65 and SEQ ID NO:81;
() SEQ ID NO:66 and SEQ ID NO:82;
(m) SEQ ID NO:67 and SEQ ID NO:83;
(n) SEQ ID NO:68 and SEQ ID NO:84;
(o) SEQ ID NO:69 and SEQ ID NO:85;
(p) SEQ ID NO:70 and SEQ ID NO:86; and
(q) SEQ ID NO:71 and SEQ ID NO:87.

27. The polypeptide of claim 26, wherein the sequences are at least 95% identical to sequences

selected from the group consisting of :

(a) SEQ ID NO:55 and SEQ ID NO:72;
(b) SEQ ID NO:56 and SEQ ID NO:73;
(c) SEQ ID NO:57 and SEQ ID NO:74;
(d) SEQ ID NO:58 and SEQ ID NO:74;
(e) SEQ ID NO:59 and SEQ ID NO:75;
(f) SEQ ID NO:60 and SEQ ID NO:76;
(g) SEQ ID NO:61 and SEQ ID NO:77;
(h) SEQ ID NO:62 and SEQ ID NO:78;
(1) SEQ ID NO:63 and SEQ ID NO:79;
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(j) SEQ ID NO:64 and SEQ ID NO:80;

(k) SEQ ID NO:65 and SEQ ID NO:81;

() SEQ ID NO:66 and SEQ ID NO:82;

(m) SEQ ID NO:67 and SEQ ID NO:83;

(n) SEQ ID NO:68 and SEQ ID NO:84;

(o) SEQ ID NO:69 and SEQ ID NO:85;

(p) SEQ ID NO:70 and SEQ ID NO:86; and
(q) SEQ ID NO:71 and SEQ ID NO:87.

28. The polypeptide of claim 27, wherein the sequences are at least 99% identical to sequences

selected from the group consisting of :

(a) SEQ ID NO:55 and SEQ ID NO:72;
(b) SEQ ID NO:56 and SEQ ID NO:73;
(c) SEQ ID NO:57 and SEQ ID NO:74;
(d) SEQ ID NO:58 and SEQ ID NO:74;
(e) SEQ ID NO:59 and SEQ ID NO:75;
(f) SEQ ID NO:60 and SEQ ID NO:76;
(g) SEQ ID NO:61 and SEQ ID NO:77;
(h) SEQ ID NO:62 and SEQ ID NO:78;
(1) SEQ ID NO:63 and SEQ ID NO:79;
(j) SEQ ID NO:64 and SEQ ID NO:80;
(k) SEQ ID NO:65 and SEQ ID NO:81;
() SEQ ID NO:66 and SEQ ID NO:82;
(m) SEQ ID NO:67 and SEQ ID NO:83;
(n) SEQ ID NO:68 and SEQ ID NO:84;
(o) SEQ ID NO:69 and SEQ ID NO:85;
(p) SEQ ID NO:70 and SEQ ID NO:86; and
(q) SEQ ID NO:71 and SEQ ID NO:87.

29. An isolated cell producing the the antibody or antigen binding fragment thereof of any one of
claims 1-24 or the polypeptide of any one of claims 25-28.

30. A method of making the antibody or antigen-binding fragment thereof of any one of claims 1-24
or the polypeptide of any one of claims 25-28, comprising (a) culturing the cell of claim 29; and
(b) isolating said antibody, antigen-binding fragment thereof, or polypeptide from said cultured

cell.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
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An immunoconjugate having the formula (A) - (L) - (C), wherein:

(A) is an antibody or antigen binding fragment of any one of claims 1-24 or polypeptide of any
one of claims 25-28;

(L) is a linker; and

(C) is a cytotoxic agent; and

wherein said linker (L) links (A) to (C).
An immunoconjugate having the formula (A) - (L) - (C), wherein:

(A) is an antibody or antigen binding fragment that specifically binds to CD37;
(L) is a non-cleavable linker; and

(C) is a cytotoxic agent; and

wherein said linker (L) links (A) to (C).

An immunoconjugate having the formula (A) - (L) - (C), wherein:

(A) is an antibody or antigen binding fragment that specifically binds to CD37;
(L) is a linker; and
(C) is a maytansinoid; and

wherein said linker (L) links (A) to (C).

The immunoconjugate of claim 33, wherein said linker is a non-cleavable linker.
The immunoconjugate of any one of claims 31-34, further comprising a second (C).
The immunoconjugate of claim 35, further comprising a third (C).

The immunoconjugate of claim 36, further comprising a fourth (C).

The immunoconjugate of one of claims 31-34 comprising 2-6 (C).

The immunoconjugate of one of claims 31-34 comprising 3-4 (C).

The immunoconjugate of any one of claims 31-39, wherein said linker is selected from the group
consisting of a cleavable linker, a non-cleavable linker, a hydrophilic linker, and a dicarboxylic

acid based linker.

The immunoconjugate of claim 40, wherein said linker is selected from the group consisting: N-

succinimidyl 4-(2-pyridyldithio)pentanoate (SPP); N-succinimidyl 4-(2-pyridyldithio)butanoate



42.

43.

44,

45.

46.

47.

48.

49.

50.
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(SPDB) or N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate (sulfo-SPDB); N-succinimidyl 4-
(maleimidomethyl) cyclohexanecarboxylate (SMCC); N-sulfosuccinimidyl 4-(maleimidomethyl)
cyclohexanecarboxylate (sulfoSMCC); N-succinimidyl-4-(iodoacetyl)-aminobenzoate (SIAB);
and N-succinimidyl-[(N-maleimidopropionamido)-tetracthyleneglycol] ester (NHS-PEG4-

maleimide).

The immunoconjugate of claim 41, wherein said linker is N-succinimidyl-[(N-

maleimidopropionamido)-tetracthyleneglycol] ester (NHS-PEG4-maleimide).

The immunoconjugate of any one of claims 31-32 and 35-42, wherein said cytotoxic agent is
selected from the group consisting of a maytansinoid, maytansinoid analog, doxorubicin, a
modified doxorubicin, benzodiazepine, taxoid, CC-1065, CC-1065 analog, duocarmycin,
duocarmycin analog, calicheamicin, dolastatin, dolastatin analog, aristatin, tomaymycin

derivative, and leptomycin derivative or a prodrug of the agent.

The immunoconjugate of claim 43, wherein said cytotoxic agent is a maytansinoid.

The immunoconjugate of claim 44, wherein said cytotoxic agent is N(2')-deacetyl-N(2')-(3-
mercapto- l-oxopropyl)-maytansine  (DM1) or N(2')-deacetyl-N2-(4-mercapto-4-methyl-1-
oxopentyl)-maytansine (DM4).

A pharmaceutical composition comprising the antibody or antigen binding fragment thercof of
any one of claims 1-24, the polypeptide of any one of claims 25-28, or the immunoconjugate of

any one of claims 31-45 and a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising the immunoconjugates of any one of claims 31-45,

wherein the immunoconjugates have an average of about 3 to about 4 (C) per (A).

The pharmaceutical composition of claim 41, wherein the immunoconjugates have an average of

about 3.5 (C) per (A).

The pharmaceutical composition of claim 41, wherein the immunoconjugates have an average of

about 3.5 £ 0.5 (C) per (A).

The pharmaceutical composition of any one of claims 46-49, further comprising a second anti-

cancer agent.



51.

52.

53.

54.

55.

56.

57.
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A diagnostic reagent comprising the antibody or antigen binding fragment thereof of any one of
claims 1-24, the polypeptide of any one of claims 25-28, or the immunoconjugate of any one of

claims 31-45 which is labeled.

The diagnostic reagent of claim 51, wherein said label is selected from the group consisting of a

radiolabel, a fluorophore, a chromophore, an imaging agent and a metal ion.

A kit comprising the antibody or antigen binding fragment thereof of any one of claims 1-24, the
polypeptide of any one of claims 25-28, the immunoconjugate of any one of claims 31-45, or the

pharmaceutical composition of any one of claims 46-50.

A method for inhibiting the growth of a cell expressing CD37 comprising contacting the cell with
the antibody or antigen binding fragment thereof of any one of claims 1-24, the polypeptide of
any one of claims 25-28, the immunoconjugate of any one of claims 31-45, or the pharmaceutical

composition of any one of claims 46-50 to the subject.

A method for treating a patient having cancer comprising administering to said patient a
therapeutically effective amount of the antibody or antigen binding fragment thereof of any one of
claims 1-24, the polypeptide of any one of claims 25-28, the immunoconjugate of any one of

claims 31-45, or the pharmaceutical composition of any one of claims 46-50 to the subject.

The method of claim 55, further comprising administering a second anti-cancer agent to the

subject
The method of claim 56, wherein said second anti-cancer agent is a chemotherapeutic agent.

The method of any one of claims 55-57, wherein said cancer is selected from the group consisting
of B cell lymphomas, NHL, precursor B cell lymphoblastic leukemia/lymphoma and mature B
cell neoplasms, B cell chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL),
B cell prolymphocytic leukemia, lymphoplasmacytic lymphoma, mantle cell lymphoma (MCL),
follicular lymphoma (FL), low grade, intermediate-grade and high-grade (FL), cutaneous follicle
center lymphoma, marginal zone B cell lymphoma, MALT type marginal zone B cell lymphoma,
nodal marginal zone B cell lymphoma, splenic type marginal zone B cell lymphoma, hairy cell
leukemia, diffuse large B cell lymphoma, Burkitt's lymphoma, plasmacytoma, plasma cell
myeloma, post-transplant lymphoproliferative disorder, Waldenstrom's macroglobulinemia, and

anaplastic large-cell lymphoma (ALCL).
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60.
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62.
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An isolated polynucleotide comprising a sequence that encodes a polypeptide at least 90%

identical to a sequence selected from the group consisting of SEQ ID NOs: 55-87.

The isolated polynucleotide of claim 59, wherein said sequence is at least 95% identical a

sequence selected from the group consisting of SEQ ID NOs: 55-87.

The isolated polynucleotide of claim 60, wherein said sequence is at least 99% identical to a

sequence selected from the group consisting of SEQ ID NOs: 55-87.

The isolated polynucleotide of any one of claims 59-61, wherein the polynucleotide comprises a

sequence that is at least 90% identical to SEQ ID NOs: 121-151.

The isolated polynucleotide of claim 62, wherein the polynucleotide comprises a sequence that is
at least 95% identical to SEQ ID NOs: 121-151.

The isolated polynucleotide of claim 63, wherein the polynucleotide comprises a sequence that is

at least 99% identical to SEQ ID NOs: 121-151.

A vector comprising the polynucleotide of any one of claims 59-64.

A host cell comprising the vector of claim 65.



