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WD 2009/ 126944PCT/ US2009/ 040288 CD37 | MMUNOTHERAPEUTI C
AND COMBI NATI ON W TH BI FUNCTI ONAL CHEMOTHERAPEUTI C

WO MERERP4LROSS- REFERENCE TO RELATED APPLI CATI GAET/US2009/040288
This application clainms the benefit under 35 U S. C
119(e) of U.S. 5 Provisional Patent Application No.
CDIPMOINOTHERAREUTIC AN OTEVIBWIAT DX WETH BIFUNCTIONAL
provi si onal application is incorporated her ei n by
reference in it<CHRMQER RA@WE& ERECARDI NG
SEQUENCE LI STI NG The Sequence Listing
associated with this application is provided in text

CROS®REFERERCEOTORERAFEAPPLIGAYION hereby
i ncorporated by reference into 10 the specification.

The nane Diis @pplicaiion ¢laims teenaiit ngdensdd Sk§uere#19(e) of U.S.

POV O Flatedt Ay eRHoR Nes 6 A isa a1, 5bog gere this
pr@UQIdn%l EBPIF&t%quﬁdo‘?ﬁor‘élt&Pﬁé% 59'réﬁ§ré’rﬂc% iRhE é’?ﬁh’ety

concurren the filing of the specification.

BACKGROUND 15 Technical Field o The present
STATEMENT REEBARMNG/SBEQUENEE 198TMeSi ti ons and met hods

for treating B-cell disorders and, nore specifically,

a humani zEE aevereeyListag |asmateglrwnh this application is prowded in

e RGP LI boig: pony b SR B FoolBrBl affRrerence ino

thb's‘b@bﬁ'@af’@ﬁ eTHE PanYd bhthéQeki fildtehtamial the Sequence Listing is
chenot herapeutics for use in treating or preventing

9 BI8O_K20BCa S Wb NGB E INGrixt. atheatent file 181286 KB, was created

o BT B8 e A Bl e S SRR 65 e, concurnt

widh meefﬂ@séﬂﬁe%%ﬂﬁéﬂ%' nvadi ng foreign substances and

pat hoge One conponent of the inmune 25 systemis B
| ynphocytes, also referred to as B-cells, which

rody nti bodi es that protect the body by binding
Bg@%@lﬁéuﬁpsom cases nedi ati ng destruction of, a
forei gn substance or pathogen. In sone instances,
however, the immune system WD
TN al Fodd 4PCT/ US2009/ 040288 functions can go awy and
di sease results. For exanple, there are numerous
cancers, HiR @T%@Gh@s@l%é&%@@ne@i{ﬂ Previdesmeamepsitions and

AT oLy PO o eRENg bR B Ll A Beffeo ant-
CbB@ismalembdEar irfffin Héhné@elﬁucﬁpf?w@@%lebaleaabw' 4y
gl ycosyl ated 40-52 k rotein that belongs to the

sw@rglat;@aomblrtatlansthenﬂ@r%m@f € Rav tspesificdunding mndlacyes with
anti.gens, which is highly expressed on nornal
ot e Geransubc S i BB SRng o Rer g el gplated
alﬂbﬁﬁ%ﬂﬁnéelhh§mrﬂrﬁo@d%'rhgﬁ?rptr&lfét%ftl%ldlééé%l s, al nost
rralgnanc:|es B-cel | origin are p05|t|vefor
CD37 expression, including chronic |ynphocytic

| eukem a (tCL non-. 10 Hodgki ns Iynphoma (NHL), and
rliopafth Moore et al. . Pathol. 152:13

(1987); |

(1988) g@%@qg\%ﬁ é>"Jslr/&mm Qllyn%'togé‘t’at? hﬂébaqgfri’%
in(zédiﬁQ)fc)relgn substances arm bathm@@ﬁg %ccﬁmponent of the immune

i mmunot her api es have been devel oped. An IgGlL nurine
SYPERTD ¢$ grhi'[npgﬁ@ytﬁéd@'S@ petermedctorasy Bosly, wiveh progigee antibodies

nHFBRUE SRV B I8 MBS0 Bpt B 4dhdn oo
fo@l@@'sub&aﬂa@@%r%&&ﬁ?en BArsapie indtaicedl howbaaC éie MaBune system
( Suppl 50: 10 Press et al., Front. Radiat.
Ther . Owcol 24. 204 (1990) Press et aI , Adv. EXxp.
Med. Biol. 303:91 (1991) and1Brown et al., Nucl. Med.
Biol. 24:657 (1997)). The MB-1 anti body | acks Fc
ef fector functions, such as anti body-dependent
cellular 20 cytotoxicity (ADCC), and the naked MB-1
antlbody d|d not |nh| b|t tunor grovvth in an in vivo
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with adrianycin being released intracellularly (see,
Brasl awsky et al., Cancer 25 |Inmunol. | nmunot her.
WwW@3003682769¢4.991) ). An engi neered fusion protein, PEEUA®09/640288
smal | nodul ar i mmunophar maceuti cal (SM PTn) product,
directed to CD37 is currently being tested in humans
fubstions earggo auiby Batiatiseaepiesakts.i Bor Bxdrhpleatheresare numerous
2003/ 0133939 and 2007/ 0059306). Although there has
cansers, duteinuyre discasesanchinfiagnasary digeages that involve

there renmains a need in the
rig%hgggyQR@@%%&@F?ﬁ%Q¢&ﬁhproved conposi tions and
met hods fRIcells eah lbégd&ﬂtﬁféd bR ERAsdL LN th&PESESSTAde, such as
di seases. BRI EF SUMMARY In one aspect,
CbRé. srle3kista beewlyo@w®ydﬂtedu4@e§2 hDaamote@mtr(aD@alongs to the
eci f.ic _bindin ecul es and d for r
teBgnib ramoriautitheRg 16y &1 80 Sulad pafGen i schiotv,
e@?&%éd é‘r@hbﬁhéb’arﬁmglﬁbaﬂmﬁ B-BbiR St r\'&ﬂ otnopr% B- ceIIs or plasma
subject in need ther an effective anmount of
cdilsmdn iazld dioGDE hospac Bﬁc&tlsbalmbs’ngllmmalgmlnelqsrof\B deldjorlgln are
ai n enpbodi nent s,

OBl Y. PEERuoR: BARLY SROATERICEbPEREE (F1L). non-
Hé%@g edjﬁnéﬂ'rgﬁHLwﬁH héihﬁ?%];llreglggﬁ{;ﬂeg\@ rg]é‘ﬂé)“% PAthol.

1523!13@’()9837)[ ®girson afd iBroehiet, ioemuras. Isett. 133269)(1988!)mr$EQaure et
umani zed Ilght chain variabl e

a/r é*g%h Deermatoaa?hpbéﬁ "HMHeE9)) human 1gGl CH2 regi on,
and (vi) d& 5@%[5:976%%0 Wrgl'uﬂgthe\@r%g'h%vé?)eewbeevfelo(g)ed An

humani zed héavy Thatrh vari oh Co
Ig&®i MQrih€ Nbrittforidd aREbEY ¥bedift fBritB37 aleumanag RibehRith 1|
chain FR1, a heavy chain CDRl as set forth in SEQ ID
anOiested i akiniealAeal indae yreetraent GRIL 4see Rygsscelad/n JCORD.

offa 71885 (18BRRASN SRR H aupkamer Bt el 50" G810

Pr'é@s%?’al 6Brt. Iﬁgdlaﬂnﬂwé‘ @HH@I”QA%4"@@’9M) Fas8 oFBA, AN Exp.

t he” humani zed 11 ght chai n variabl e region
MednBIQI SHI3:91 (JTBQiImand Bromm efug., tINuat.dvibdxBiol .t2red A (1KQ973). The

M 3??3“5%%%59? BB abnaionss SH s PPLBOR gRpoasel pellular
oty ARTC) A e B ME T kit dhd bl thfor growth in

arcmﬁvcaxesegraﬁtanbdjell (BuSESbaun M@aﬁﬁCaaoef Reb. 5m64 26 (1 992)) In
ght chain FR4. In certain enbodi nents of

admtapm@éwlmmummwt@qumm%.Ilﬂbeqhgp fp8Bebanedher murine

opEcRHARRIECR TR TR GRRF RErEe) b dpized

withedhgmyginaend r&éaf&@wﬁ@@@ﬂuléﬂ%& BrEs sk Bt aBnGancer
t he heavy chain FR4 CO%I ses S ID NO 161 or 162.

Imrnua@rtramwn@th%d%réﬁ?:( 1)&nf\”cﬁﬂ9"@ﬁereﬁéuﬁbﬁ\pé0teln termed a

TR E raiont R R fic B L Pr88 BragBd 13 CRFis
|
cdcrfégﬁf‘r;]/ béap@ fbs’f% hrgl‘rﬁlﬁﬂsﬁgl??eeg%% Ngéi%%%gﬁgbpﬁegidr?ﬂ;ubhcatlons

2030 W3 IFRP auhpP0EOO5%BQH). D NO 206. WD
2009/ 126944PCT/ US2009/ 040288 el at ed
aspect, '@%Ig& ft€ ?%PP%@@P@V]&#V&/%@%@ catriga ot h
f [ t; [
o0y 88 Ht’gérqaﬁ’e%%éﬁ%s'@bﬁ 8 ToRR BT R Bevg o
impeoved compbsitions ahd méthed SRS Areqitg B4oe|| kasedcuated disorders or
nol ecul e 5 consists essentially of the amno acid
digeaRRSnce as set forth in SEQ ID NG 253. In certain
enbodi nents, the CD37-specific binding nolecule
consi sts of the am no acid s@quence as set forth in
SEQ ID NGO 253. In a related aspect, the present
di scl osure al so provides an isol ated
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nucl eic acid nol ecul e that conprises a nucl eotide
sequence encodi ng a 10 humani zed CD37-sepcific binding

woreloeaedded provi ded herein. I n another rel at ed BESPES1009/040288

t he present disclosure provides a vector that

conprises an isolated nucleic acid nol ecul e that
BRIEPSEMMARYeNi zed CD37-sepcific binding nol ecul e

provi ded herein. In anot her rel ated

aspect, tﬁeor}?r@‘%ﬂﬁﬁ the freeRlisqoe dEaviges HymanizestC P37-

seeko i BRGn A RoteS AREY FrOF ot BRudRG Bhelngs veino @

dis&ade 8S5EVIAEE vith AWETRAHt R delCEBIVig R Prigind B MiMiStering to a
nol ecul e provided herein and a pharmaceutically

s@cmtm aped theneof an effeptiemamosnt asp domanizes GBS especific

QSure, provi nmet hod for 20 reducing B-cells
HeE8 e

b'B?'”SHB%‘FFH'& o Dssoci ated with aberrant B-cell
acti Vi ty, |nGmRin ehdodffshisi ﬁie%r'egsntt&sélﬁ% %Knd'e@ a
need thereof an effective anmount of a humani zed
hueosTizep €03 1-specific bmgling metedute, proonpritzug fremeamind terminus to
cert e e. associated w

CABRA AT BUS NS BePpIZes el CBALYal AU RpRaA, (1 a linker as set
foftn SR AET220. Bifs AEiranieet R chain s BlReretion. (v} en 1901

hingey @ hemaned GlyCHRapgioopandt(e) humenl Ig&ti @HBategm wherein (a)

associated wwth a B-cell pathway
thedyumanizegrbeaynehais vaf 'ﬁ@'eor egéas@oraﬁw%&ir@m Qr@@oﬁyrmlnus to

cAb BRI AAY. RATUAED o HEAPBRY. & ALl AR D as set

art gravi

fofthan SEQ mm@& atrmeamz@hj ﬁbéw?éhéiﬁ'F'RZ Ushedw) éhdfhh €DR?2 as
sclerosis, an 30 autoi nmune disease, dernat onyositis,

sqidovgﬂwngQ £ N6 :69va bomanized fseawccﬂwgm 53 erheavy chain CDR3

s, et Tphih BECR NeBr, Pe ot 8. Bh ErEmATRAN bRbY ehibih FRa, and
(b') S BIInAn(Zeblight tRaiANRIrRBle RIS EombhSePfr88EAMiNo terminus to

di scl osure provides conpositions and nethods for the
carbokxy! nemininse: ahudRBizesidght thainkt R mggimtcﬂr@mmcéﬁ?‘aasl sgt forth

ndeib el RbURPaREd | Ahaditan Ighicaen COR? as set
PR S IDNGEPLISI R EES Wik Byt FFS, ST RAcABI GRS as

ese conpounds act synergistical

setdertt irs SEQ HWNOW66 carsa e Hgneariked Eeg*uocthamnFR4
For exanple the present disclosure grOV|

conposi t i IBreeriait epdepimers of theghowg emntze& (ﬁ@,?)ﬁgsepcn‘lc

oL o2, PRI AeadERefeF AT LB RERBE IR 0144

th@Wn@ﬂXe@heﬁy Ehaif (RRR @@m@nb@sﬁ@lﬂ(lﬁﬁ Nt B Oghe gavy chain
hunmani zed In certain embodi ment s,

FIRBsoumsiBes SR AP NG 158, Agd tbe beayy ceangtir4 somprresSEQ ID

7-specific binding. 15In certain
Ngﬁ)‘g@d?’r 's, the CD37-specific binding nolecule is a

humani ZeCin%t&ﬁS@ﬁfEﬂoﬁlrﬁerh’t’sQﬂg‘gg i &QHé%bBK/QWuﬁ%lzed CD37-
herein, such as a humani zed -speci fic binding

spegifeecingingtraolecuiesy theesymaniazed sight etwerﬁthdmposes 8EQ ID
NGRS BQshienan FR2 &ndiaes SEAIRNNG: 782,388 Rl bin PR

comprises SEQ ID NO:195, and the light chain FR4 comprises SEQ ID NO:206.
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In a related aspect, the present disclosure provides a

nmet hod for 20 reducing B-cells or treating a di sease
waz®oat@sed with aberrant B-cell activity, conpeCT/E52999/040288

adm nistering to a subject in need thereof an

effective anmount of a CD37-specific binding nolecule

and bendanustelaed dspect tapresamb didichosores prévidedla SB&R specific

associ ated with aberrant B-cell activity is a B-cell
bindipgHbatgcule thatedmprisefk kg aming arie spnuenes asraet fprth in SEQ ID
N@i_f&gse 25 characterized by autoanti body production,

r-a di sease characterized by inappropriate T-cell

stinul at i jprcepgwPemdotimentshthe GDeEldpepichiidding molecule
In certain further enbodi nents, the disease

carisigta eseentiedy ajyheramematidapguenoe @stsed forthsin IEQIRX NCs253.
i nf | ammat or opat h r heupat Qi d-art hriti.s,.
nyast heni 3 GrayT Boebiens. fe-eb8z e tifding seplggule
cArRidis b¥the aMidd #ig sBEuEKELEESEBIorMNInBEQIIFTNOS53,
di sease, dermatonyositis, polynyositis, or

WAl denst rlard elatedrasgiectitime present disclosure also provides an isolated
di nents, the disease associated with

tai t
ik st MelReNs TR COUTR9ES & TR ERHITE SaeRBRyCRNg 5
oni e Y di ts,

R DI bepcic pinding molequle BREVde AT oM P

are adm nindretiest retzted aspedt, the plesentditelosud prevides a vector

enbodi nents, the CD37-specific binding nolecule and,
th@b?%ﬁﬂ%ﬁﬁ A 'w@_egmﬂciﬁ%ﬁé\dém@@éﬂ?eﬁﬁ‘@g QDPQ,d.e_S a .humanlzed
Ch7 Sk Ric bR DABBYR obligeRAfaiRepci T . bi ndi ng

ecul’e "an i'né are torfmul at ed toget her.

I'n certailn #oH0sH leRNES aspbet, H&3grespALHELIDSOIN GOV @es a host

nol ecule is a 10 CD37-specific antibody or SMP, such
celshat eemarisestheaahavsodssasived Megiaini zed SM P.

In certaifn _enbodi nt%, theI C%?-.ﬁﬁeci fic bindi ¢ :

mol ecul e cOABETRES! QSCIPSERB2 RO HABY! Sélf?m@,?)sé@?rf fiiet comprises
a RuRGinied CD3?edeRfd RAAEIMBIBE e droGidedPEreiRefid 4 C

bi ndi ng nol ecule is a 15 humani zed CD37-specific
pharmdiceyticallyeandeptaiecaded. her ei n, such as a humani zed

CD37-speci fic bindin

| ecul e that conpri ,
consi ot s IBLTOMRETAIAPCH e Breah SHREQSEr Provideimghod for

. i f- ; . F. .
BTN b R detosaRd Rty B oy
carhprigind) @edmyiniatedinigi tgld subfjactrin naedahéereof egiefiective amaatit of a
20 sequence alignnments of nouse (8.1 and CAS-024
huagpigad £4)34ppagliIGPiNGing Bwieie REvidgrhbeisn.sequence.

Fi gures 2A- | ze |0 i

(S0 “onr Do g T SHboim T s BES aRE B P R iAot B-cel
adtiidy @24 B-déIElyrgiomn®fa Brietregkert 0 &)B-aal enyforf8Ya disease

the SM P nol ecul es being purified. CAS-024 has 25 a

chasagtesned py anipanjbrdy mreductipaakr pidighasgtghagacterized by

. h ' CAS- 001 S- 002 CAS- 003

g BRET AR, Lok S TG Sy Wi Bt PRy at i o,
the shoul Heder@®s 8o dirREntBLRIE diSed8ePthdragtdrRéd byVdiit6antibody
i ndi cates a het erogenous popul ati on of nol ecul es.

predyatian 8 idopgthapnfishunategy hywpaty, oveuraatoid eBritis, myasthenia
o 30E: s eacs. DoR e Al et bl Bk an

; bl . . . ,
e e R B RERR 1 g

macroglobinemia.
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indication on the affinity of binding as conpared to
t he parent nol ecule. CAS-024 (hVHhVL) has
weawstaied al |y the sanme affinity for CD37 as dBEEUS2009/040288
CAS- 006, whereas the other nol ecul es (CAS-001,
CAS- 002, and CAS-003, all hVLhVH) have a 2- to 4-fold
decr ease Inrcenfain smbpdirbéntgpihesdiddasndsstBidted vgthegaberrart B-cell
addi ti onal binding conpetition assays agai nst CAS-006
aqtiviiy g eltronis lemphogyér lenkeméa (Clgklaphs) . Here,

Cas: 017 OCHOEr Ahp B o S e Bl R oppfons

arfe Preits foh e asmbiedAit 6Mome7ispecidMndihg $hdl8cules and
affinity as CAS-006 and CAS-003 (hVLhVH) has a | ower

bifsinetiong chiemaethesapeuties turaskice/B-sellsaotieainpisciase associated

with A8p A& 8o St Srdhiing e s crordndfion RHhafhese
cdrhSoUirRs &4 s@ﬂ@rg@ﬁrc%'ﬂ?%ﬁ f‘éﬁtregtﬁ%' Ph WRFeatealB-2kI ‘F@(‘Judﬁon

superior to Rituxan( ry inthein vivo treatment of an
ani nmal ndﬁ@exa’mpblel lhecpu‘eaenﬂ displbsune msvsilee\mcdrmp()s\mon that

survyi val te and tunor-fr e 15Fi gur e
COPMRISD O b B g e elacuia 904 ey taring

chenot her u j

i1 rant Ter BBl ents iR CBo TR BRI BIGhG ThoiBEESs o
CBB@wpecsrmemtI@oUgbr @I\Axlrﬁ’h sablm\asrwhmrhenized eintiobdgephatiamized

of peripheral blood | ynphocytes in human patients
SMiRated with an anti-CD37 SMP nolecule 20 of this

di scl osung. corain embodim |{1:tjrsgﬂ”{ ??Qg)\@%iftcrbefnéiw‘%?@%@gB

depl et i on and codr
cdriétes afithaghert m7s)b waeDBr ?te@nicwurrdrné 0 nmg/ kg on days
1, 3 and 5 the first week followed by 3 weekly doses
in the frlnsxer@ytembOdeemtar thes@h87tapestiigdnindinggnolecule is a

| h d
nGiPahaeS S spBate RTRORE relhulk i et 2 e ®
hfaMRed T EEELESc bhdid RRIB &I m'éoﬂﬂﬂ%%sbé’or%%ts‘éssentlally

and continues to respond to treatnent
ofFogoorsidie afhtbesarnine dojdrpégusitae @Eesdetéortbnn S Ho ING253f

treatnent for atlent Cohor t )
{1 ot od B0 ASORG: OFf BreseRb Bipclasire Bl WesR Enefaod for
t
RS 31U LB R MR PRI th BiratB SRl
ccshpw@dg addriistering tdreogubjectl iy meeddhieenf @nidffeictive amount of a
eks), . showed a 36% decrease in Iyn'ph node size by CT

CQ@Zﬁpeﬁ'f'@éﬁ'ﬂ‘é@gémi"ﬁClé'SIaé@nb%?d?é“US & oved henogl obi n

| evel , anlﬂ tréﬁrﬂ @rh%%nLrﬂ ssﬁ%nﬂs%&é %%fcidﬁﬁa Wi aberrant B-cell

Figure 11 s ionin

adtivhy e H @- MeIEIfyf’rﬁﬁfcﬁnéJfa BASel08dkernid, b@@@m‘n‘ﬁ}elcﬁrﬂaa@@lhs@%e
Rec-1 cell growth. 5S5Figure 12 shows i nhi bitory effects

crtara@tﬁrléeebwwmarﬁrb@dé pé@@rmtwne @ﬁarohr%aaserphﬁiraﬁe@@ﬂ by4
ure 13 shows a
ndORPHAN el iR Ssaciatest i Byt eeY o
CAS- 024 aRcerirP AR enbdtiimektsDike @lS@Séé cHARMdHzed by
Fi gure 14A shows tunor vol ume comparisons in
autoarmmbdmb/amrpdgcﬂmw isi idiopatsainfiedrhaiony rmyjopathyonisewhatoid

cel and subseque tre ted with hu
ttis ﬁy@s eegggws vgglé yﬁ%{glﬁ etegr{’agﬁr{% mm?tn iple
nat| n B
S& BRls” B oy %ﬁ%?d%%ﬁ?%&“?’eﬁ?&gﬁ%% Sovmygsts o
\/Vraejeadstrmm$maizaggleb|nléngare 15 shows nean tunor vol unes
over tinme in tunor-bearing 15 mce resulted from
i njections of DOHH2 cells and subsequently treated
with hul gG CAS-024, bendanustine, and the conbination
of CAS-024 and bendanusti ne. 5Val ues are the nean + the
standard error of the nean for each neasurenent day.
Curves for each group end after one or nore of the
mce in the group were euthani zed. 20Fi gure 16 shows
survr vaI percent ages over time of turror bearl ng mce

o o s Y ~AN IS
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Figure 17 shows incidence of tunor free mce over tine

after 25 treatnents with hul gG CAS-024, bendanusti ne,
warwnb@4£onbi nati on of CAS-024 and bendanust i PET/US2009/040288

DETAI LED DESCRI PTI ON In one aspect, the

present disclosure provides the CD37-specific binding

mol ecul e IG@r@Mo{f@E@rﬂb@dﬂ@ea&)he diseabe asseciatenpwitty ederrant

versi on of 30 CAS-006 (a small nodul ar

BicethastphaisrriceniciyaphesticpgulgrpieeiGlLhavi ng t he

coa7 nonansrain SRt SOk EaRatMeaR3ndb sadletme and

beértfanhesline@8-abminBiéreGABnedde®y P protein is

unexpectedly (1) expressed at up to about 25-fold
hi gher | dnelestaimathesentrodiments, 2eiClsvsspeeificbindiag-oolecule

h S- 002, , CAS-,003; | 2 d 5 2
art S BERNATUTING A SRR Lo TAL CAS: 006 whi 12 of her
humani Zeo\nVc%rrt%'lrQQﬁlb%lrﬁ@r‘its(ﬁ\%ecﬁé?@p%ﬁlc%lﬁdlﬁg%ébcule and

and (3) produced as a honpgenous popul ation o
bermamcudtime are foonplatesttogethdnet er ogenous nat ure of ot her

A S NC AT e
OPRr SpE TR o SRS, S ep b BB Ert ol bl Ay manized

SMiPh aberrant B-cell activity conprising adm nistering

10 to a subject in need thereof an effective anmount of
CAS- 024 dpcqﬁr@@yeﬁ@pglrnents the CD37-specifig ipding&polecule

co%ﬁ@&‘é ézgr@&?}?}tm%gﬁgggyﬁse ocrhges conposi tions

ny CD37-specific

bi ndi ng nlﬂ'c%@ﬂahreeﬁib@dbhérht@CMeO@@BﬂﬁmUtﬁmcﬁﬁgl#ﬁd)lééule is a
(such as bendanustine) to reduce B-cells or treat a

hum@@lag@ Gl33bepeatitic biniding aioiequie prayided hergin,isyichyas a\

nGHARRA G788l Blngirih Frole RS it Rt Rel o ity eBs8ntally

off 68 EbAsistsbf AheHHRBHdIR5EYudRCassEEBHN Vi§ SEIEIDRRYDISS,

regimen. Prior to setting forth this disclosure in
nore detail, it may be hel pful to an understandi ng

' i nit] f certain terns to be
B%@%%@ﬁ'&&&?ﬂﬁ% E%AWE'%I ons are set forth
thr °U9h°U1f.ﬁbFa $ sﬂb@%'ﬁé%\’r?%ndag;h? chif \%rr%%%qltetglon amino acid
descri pti any concentrati o range, percentage
seqargee alighmentsaoeouse G28. taed CARER4 seduenbes, along with a

understood to include the value of any integer within
cansenpeg idesdty seteneRd, when appropriate, fractions

ther eol (iElafo RPAGR L 804 & a@ew%r‘ém%ﬁfapﬂgr@m)

i nt eger), ess o erw se in

cHréma®od; r@fist @rot:)nsron n CIAGSS@UQ“GA‘SDOM YarRhgAiScad4 . f Fhb Weaks of
such as 25 pol yner subunlts size or thickness, are to

lnt%eﬁir(ﬁ’@&h@w9 c99°/n©rfdaﬁaSM19 melesyles agingpurifiegh CAS-024 has

recited ra ot .h di cated. \As, used
a LS5 RRSS bR ask Ghiiea g BanBOERPry ) inRESs cAs-001,
Cﬂg%&f atnBIGCABCD(E%@éjKSr ﬁ’é\ﬂﬁa sH?ﬂt%ouWers(Wh@Fé Up&n integration,
unl ess ot herw se i ndi cat ed. shoul d be under st ood
thershoutdes aceouts foaabeuid33% 0f thees PQY  avhieh #idicates arhaterogenous
f the enurrerat ed conponents. The use of

"OT%.or_PDrE% F
PORYIYRD A Pe1EYHESve (e.g., "or") shoul d be understood
to nean [ ' t f
(0 mean o R o GrachlouRl HRIR A CBR R RSP
proteics udeipetndith coaparest'CAR-©0683rdesyiraichimerid anti-OD37 SMIP
addition, it should be understood that the WO
protsyo, MY 6OWABIPr DESD [OeHBLON RaMmAsHealls. wBrf;@erﬁweS@rn
groups of compounds, derived fromthe various
conbi nations of the structur@&s and substituents
descri bed herein, are disclosed by the present
application to the sane extent as if each conpound or
group of compounds was set forth individually. Thus,
selectlon of partlcular structures or 5 partlcular

. " .. o o o o " oy
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A "bi ndi ng domai n" or "binding region" according to

the present disclosure nmay be, for exanple, any
WQEe@vard44 pol ypepti de, ol igopeptide, or pepti deCT/b82009/040288

possesses the ability to specifically recognize and

bind to a biological nolecule (e.g., CD37) or conpl ex
indication entthamffinily affbindieg s8renyrardd ftd eieparehd niaeadel €AS-

or assenbly or gregate, whether stable or transient.

024 §1VidYlg) haspustantidas same alinly N GDBEasAoesdsAS-006,

witRaR T Bind TR B 1P CAB R ehfAB S RFRL v

hdwr et toh-fblatdicesdse i afbhitgty of assays are known for
i dentifying binding domains of the present disclosure

t hat spedrigues 44 abdrd arepgriaphs oif additiengebindingctarapetdion

e . bl at, 5 ' : L ysis.
oSS b s Ebh Tl & SHHESE e Bk Bl v, mouse:
hth&s 'hgﬁHdﬂ SMPTMBR LRI A5 DM 4BhOAIhNE iy BAGCS1 7 BYLMVH) have
degreé, i1ncluding "specifically or selectively

arbafiidity gHatds highge thath CIAS-006, wheneiabi@aBi02¢4 dfiavd thg same
DiBgiRg AT Br R CABOBEanE o SEH LV psG: Iaeeriiding affinty.

an equil i By ). i at. .0 i cul
bi ndi ng iﬁpgf;gagc‘%i?g%sw t k%m&{égﬁ\gfﬁwij g%t@fe@ra"ratrk’% difierent
arek@M37eantipotiiseind CAS-006 ¢aluaimdric amtbGD3VOSMNAMoledds).
NA-1, i07_NA-1, 108 NA-1, i09 M1, 1019 M1, 1011 M1,
1012 M 1,FigrrescaA and 68-plpwv dhat GABy024nvas strjistieally siperior to

RS T B hD PRI g e R Lt brh e oo
SHAUPOMA) sitivesrnb abALE) Nirbor-feclpeasintagd2 M 1, at

| east 1013 M 25 1, or greater. "Low af ir]it?/" bi ndi ng
domai ns rlegeres7 sbowkdeet GABLHyaets rexnargyaticallyavida of

oithobfe et iRt el st B PR ot Brhoms
(MiElj 86, Rgcancafui | i brium di ssociation constant (Kd)
of a particular binding interaction with units of M

(e.g., 1OAiguid 8is Adatgragh sidwingithe ésvedb O Depletiog of peripheral
dommi n pol ypeptides and fusio roteins a ' to
ol DB tSen Salieaiapiel Wisn ol Gver SMRdnolecule
j ntional techni ques (see, e.g., Scatchard et
o e nn. N Y. Acad. Soi. 51.660: and U.S.
Pat ent NdSigufe 28BoWg3he bymditodyid depletibhandqpauvse entrgatment

WO 2009/ 126944PCT/ US2009/ 040288 _ The term
for paaentdhti PUB (pRA AT (Phesl Bovpe eatasr with 8 agiberidays 1, 3

[ L [ :
o 5 408 Pl Ao 0l ARBE Bl 50Ky RRBES IR Ul st SBEE S s Yame
trédtnibnt wads ddraipist@leauih aldbtoddlcycllSPaidrt BUIshbwed A&kBmatic
M 13 1011 ML3 1012 NA-13 or 1013 M1l). 5The term
dropm3 fyrephesytes (wihia #8drab shiowedrageerease impplpebleoymph nodes
a_ dopaj n . of CD37-specific, binding nol ecul e
oy gapdane Panfiyes RaBERdS 1 1Bt ndi ng of t he
nmol ecul e. FifufP8d Itfhd hesH bR al '
wi t hout anguot he?ﬁg\g?'tﬂiﬁ%ﬁ/ngﬂf) ”}]/g@%%glgﬁglggigpﬁﬂgfrsbél ggtf?%agtment
fonphtentl @RPbi GRE (partcdTondrt 4) wagéreafecawith da3 mgikpance a week
106 M1 (e.g.,, At |least about 107 M1, 108 M1, 109,
ToR4oLI WRPHS A e TBHGYTHD AUNCIRE S MPALTS Jiek s tatsd ytne
7 j £d i Qg | ORPLSRM i £inent
AR LS e RGP AR CRP I e BB o
lyGipBdeptpegivithin Divedks)y stiowedres36od ecteaseDdlysphanddecsize by CT
scFv and Fab fragnents, which can be derived from
anti-CD37 anti bodi es, such as nonocl onal anti body
&8-1. Terns understood by those in the art as
referring to anti body 15 teclinol ogy are each given the
meani ng acquired in the art, unless expressly defined
herein. For exanple, the ternms "W and "VH' refer to
the variabl e binding region derived froman anti body
i ght and heavy chain, respectively. The variable

o S o o o . I Y L 1
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30 protein A binding, and perhaps even placental

transfer (see Capon et al., Nature, 337:525 (1989)).
wo-0whz944 a pol ypepti de contai ni ng an Fc regi oOPCHUB290%040288

for dimerization or multimerization of the

pol ypepti de. WD 2009/ 126944PCT/ US2009/ 040288

soén, bidegeedstginapledrssias, @mprovedbiechogfsbie i@l | adeepiimesds to

bet ween and connect i ng a CD37-specific binding domain
regpanGiirRaimerigi on (e.g., a CH2 region) in a fusion

protein a
speci fi cslﬁpﬁg? ib%ﬁ@w&&&ﬁﬁplﬁg%ﬁﬂq (&ﬁi&loh{o‘?ﬁ%?l&@g@ﬁects
of&DRSIOZM%d\/béndér%sMela% iAgt Red-1 ddiyrdwtipl, 1010 M 1,
1011 M1, 1012 M1 013 M1). In certain
enbodi rrerifigureﬂl‘]shgwsnreﬁgbtbwyu@‘fe@ts ohehioregn imill aleneang én
Iobulln hi nge regi on”

C%&'Q?EOQ W'tg %?oo%‘ly%én%lcs glr?vﬁthhl nge regi on or

an al ter gtigiitd 93 %Mﬁﬁs'a”éﬂ%ﬁﬁl‘éhbﬁ@h"ldd'exrbla%r"rﬁﬁblﬁﬂy effects of
10Accor di ng to crystall ographic studies, the

CABriR{ogha bblorambueiyen IS4 Dt - Saellkgfowmt her subdi vi ded

f ti ly i h s: th hi
A AL PR SN TR AT K .
B UORES (BRSO, SRR i bl

hulgat (Huesan ig® SR&DL Systemg s reA8+024, beadamustine ysidihee
residue that forns an 15 interchain disulfide bond
C%@?'ﬂé@hﬂ PheASB2Hend\pepRamistingh & igurghis %WOW%BJrﬂﬁﬁo\éfﬂume of

inai(v &%SEE%W%Z&R’% t\é/lckél’] 6he segnental flexibility

core nge regl on contains the

inter- heavguﬁéﬂ% Bhevs théartiRinier iledes dVer tile ihauwdlor-bearing
ion joins the amno termnal end of the CH2

hi nge r
mwn@rsnlteri?trorrhelemlees 0éBIQiEE dels aRd subgequerlycioeated with

g n_of  human | ontains .t he
B BAST 38, ot e P R B ot A ane
béHdBhistRe. Rvaidbsdid HEEMBARG: fherdTBbdAa erfFD1lthé Mébr\afor each
cyclic octapeptide believed to act as a pivot, thus
measuﬂremerngia&l éxiripes faryeach group end after Artevarl rdote/tpfethe mice in
i mrunogl obul in hi nge region," as used herein refers to
thg grQeR aIe $UBRNA§T ng ani no aci d sequence i nt er posed

bet ween af u@?@%ﬁbw@%u%lﬁi@ §6\/8Pﬁ'm8 gﬁﬁ bRBkSring
chai n of anti body. It contarlns e upper I nge
mmgeeulted frem:m;a:tlbns@e DGCrgiHD mellaaddtémequmemtmreéted tvéith
r_hi nge region that is not part of r An

G oAs 096 b PeStranadNe RN oG GRS BH Fid

b&%‘?ﬁhétﬁ@l hinge region as set forth in SEQID N090
inwhich fromits amno termnus to its carboxyl

t er m nus, Figbee 17 6Rbwb eMciaéshdEoBintty fideRiRe i timSafer
I D NO 2632} formthe uEfer hi nge region, the next four

tregtmestawitl HugPPCA JEndenNetine4and dhercembingdios of CAS-
in region ..and the last amno acid (i.e., proline)
Oz%a:?(ﬁge ?@Fsg no acid in the lower hi nge regi on and
is not part of CH2. WD 2009/ 126944PCT/ US2009/ 040288

"altered wild type i munogl obul i n hinge region" or
DEﬁNldilbd)E&@BH?f@Imbul in hinge region" refers to (a) a

vvlldtypelrmunolblln on w.th 0% ..
i no. aci 1 Al tie presat fedi Sug Pogvipls s bhslysascii
biﬁgﬁh ThoRcar @ASL@ géE’é'IBWOOZ&‘g @fcr%%)hunﬁ:?alzé‘d verS|on of
por |ono e 5 i mun in hinge regio

CAB2008 @ erhall easduldOmanimeptermdse(tcal (SVAP) pesisin hlﬂ/lng the

13, 14 or_ 15 am no aC|ds) in length vvlth up to 30%

Mg RolaRylin @féﬁ%%&eﬁ?('%n% rowfﬁ‘oyée@@di}‘ oRg h Mepo9Fiopal
5% am no acid substitutions or deletions), or (c) a
portion of a wild type i mun@gl obul in hinge region
that conprises the core hinge region (which nmay be 4,

5 6, 7, 8 9, 10, 11, 12, 13, 14, or 15, or at |east
4, 5, 6, 10 7, 8, 9, 10, 11, 12, 13, 14, or 15 amino
acids in Iength) V\hen an aItered Wl|d type

o Y o
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A "linker" refers to an am no acid sequence that
connects a heavy chain variable region and a |ight
W@ b@on2e9ad i abl e regi on toget her and provi des aPGPHSMWN9/040288
function conpatible with interaction of the two
sub- bi ndi ng domai ns so that the resulting polypeptide
antibodg[E2e-¢ ). oThETAS R4S IR photeini is unexXpéElediyd) expressed at
used herein refers to a chemcally or biologically

Urisabew Pyl higheptevglcbigpaiier bwaenized versiens PfaCAS -006

(PR g T baIoR, PAEPPao R ER Rt A el ol Sehpis plpincing

COsnessalbly as TASIO06 WHilevsthefhfimahietn@isians dantlt 8 Examples
in that a parent conmpound may be the starting materi al

4 and §eranch(d produead aatauhmnogemwsmwa’t@ma‘rmmeoules as

conpo may 30 not necessar |l be used, as t
oiER e MelerfefSis AEERE BEblel nofaifdsy i&rsiohs (see Example
3) d%ddﬁ’érﬁ%? fRYinBae dficldsef € Brovidsyiingat D8Y - s‘EJ@éﬁubCEﬁfHdmg
properties fromthe parent conpound. For exanpl e,
madkeculeaCABe024 (Sh@ |IPoN©:2h3)rfophsée ircmethads fnm;edmwag BW@IIS or

s s e e
to@?tﬂ%@ctgh%e@' th@lre%f ahsef@‘cftl{/é‘ 'a?%’olfrﬁ of @N@bggtp)rq@éed herein.
par ent_ conpolnd or sequence

associ at e mmmmpe@t thée peesart distieguse peovides canmbosutlons
B-cell 5 activity or act|V|ty t hat deviates fromth

anﬂ)n’r\@mods'pfpéﬁﬁ Co@p'r@ﬂﬁéﬁﬁ ‘éoﬁ%@%@ snagrﬂc‘ebaa%génolscule and
bl%n%ﬂbhalacﬁ‘u%ﬂ%tﬂél%%eﬂ icd g{iﬁ{) K o zfﬁﬁ& rLé?fo ﬁave dl§ cells S Q" treat

ropriate damag
a @rsedgé %@&omgte@%tmb@ﬁraﬁw BQ,%IIHdd:ltl@l'ty CAR@NING result of this
Aberrant B-cell activity may include cell
cqsnlinptien it thahthis aomr@tlpﬂm Coynnavagsrasis synespiptinalyhand

ri atel Iowlevels of

3§ sin SuesENtiafy Hioft, SRecik BRLA dhve or

exanpl e, Isr'lélﬁb%e‘?t“ndﬁé)'rtth' tH|sed|Isé16§ure6ﬁHﬁﬁ6r@éjetall it may be helpful
proliferations of I's, groups of cells or tissué(s),

tovdnet maers tenddey ﬂimecofrtormowdaldeénmoss ob eaitgin terms to be used

ndiBi, Retlional degetionsora et By ettt O gs
d
product i g@ tﬁ% Ip"f’égdé?‘g:&?eggr‘?&‘lc\ﬁ;\ﬁ an§'cof @ﬁtﬁ’ét‘i’c%%tﬂog%g &@Fr%:‘ﬁntage

ant i bodi en pro uced at
rahgegtatio rahge sorahteyet oavigaisl tetbeduheeretcodt tbanclate thenalue of
B-cell activity may occur in certain subpopul ati ons of
ary. ipkgges Wilen s rqcﬁegtr arge 3n8pwhan apppsiatefragiipns thereof

(s £ d ARPE 9 6L @B LA BEATLARLL Bip A Aficatea

nappropriate antigen presenta of Dy
Algbh@rﬁy Bue®let Baritfy ﬂ’@&ﬁéd hefginatREing to anhy phiysietl fé@fure such as
refers to either a therapeutic treatnment or 20
PQlydphoubieniiss SiFeerdhickness are dabramderstoon ép sr]@étmq any integer
eat ment. i prove. at, | east ) tom di.sea "
wif e Tkl okr v 8kSs BlneriRindnaid oS S efeff - 2ut or
"cCHRSIBARG BYstichy RFOSeaR S Z@A%ﬁﬁé%?dlbéleérﬂahé@' VI &rstructure,
or prevent onséet of additional associ ated di seases. A
urleseotheeusedadicgtest fleshowid b@mmdﬁrst(ood thalsthe teoms "a" and "an"
"effective ng 25 (or qo ) a specific bindi
oGl P D FIEE R iRcPn BPEs 1 e eRuimesit rorornhis. The use of
th%%ﬂﬁﬁlﬂ/es(%q ! 'Qir%’]%oh?p BéﬁHHErét B Heahdither oHE 86‘tﬁ or any
re sy e |sease el ng treated.
capipihation thereof ofittie \alténzdtivast iAscusetthedirgthe terms "mclude" and
,admnistered alone, a ther apeutl cal |y effective
CPETREISE " BES HERA Symfg}yé%?léﬁlﬂ H) gt 'OWEﬁh%%Ibpéw%StQOd that the
conmbi nation, a therapeutically effective dose refers
to 30 conbined ambunts of th® active ingredients that
result in the therapeutic effect, whether adm nistered
serially or sinultaneously. The invention specifically
contenpl ates that one or nore specific binding
rml ecul es nay be adm n| ster ed accor d| ng to met hods of

Y Y o
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5 di sorder may be caused by aberrant B-cell activity

or B-cell proliferation, nmay be exacerbated by
W@b@pn29e4 B-cel | activity, or may be relieved BYI/US2009/040288

regul ation of B-cell activity. Exanples of such

di seases are a B-cell malignancy or B-cell cancer (for
inévigal eomBoarts, dngrobpsef camBoaedls, detivied fiam diie @arious

B-cell nyeloma), a disease characterized by
C%b'ﬁﬁﬁ@”%@ﬁkﬁepﬁtw}éfﬁﬁ @ndarubsgtiienssndese I%dd%ﬁtr@ﬁ 2eq|disglosed

oy e 1B BT i fie sathe P8 E01E RomByndLgr prou of

cOMpE@iEaRlad Be PIorEN in@Riduamy S Thik ot bttbrPotgartiBular structures or
Addltl onal definitions are provided in the foll ow ng

particulpr edostissents is wahlrwwetswppmimpreﬁe@tdts@lsnsare
Humani zed 7-Specifi¢ Bin Mol ecul e
hapect - CrheoPHBaR NS ef cUa B sFenaeSginghiolng Fresent
hel S
CipGSareTRAT o) for TRAMEIS, ) O R PO DRI RIGSMARICTRY peptide
thbt po$segsds tiee abilityntol spsticifgaly Imn@muzaeahdabmd tGEBFiological
ant |

malRch Bt BT on CoBhOLE BB L o Pl e aria bF GRprent
miRelle or AT of Sofedble ieinet Siabld o Raidient: A Bhdhg region

inclaaps iasly matdriatly coopoingnsnthétiGeriigyntteticy ewmfc@mbmantly
orientation), a humani zed CD37-specific SCORPI ON
predeeeqd Rindidibaitmeyfopa-biglpgieal mol%%u,%pr plhepitargehgf interest. A

85 B85 Ao SRR 6 A B, BT e prsecny
d|§L\Vb§hr@rtataesmmynyrmﬁdwQgﬁrﬁ@ﬂamt@étgmbmdu@mm th@t ELISA,
found, for exanple, in 25 U S. Patent Publication Nos .

0@63@@1@@@3 2003/ 0118592, and 2005/ 0136049 and WO

o s BindrRnadhH g i YlsioR s BlerFRibllis didGosure can
belgéﬂ@cﬂe &f Bind\iy RPQ%JeEFPéd H@Qé&} iSRG €0 é&ﬁﬁaﬂy'@ﬁ' seRttively

found, for exanpl e, Application Publication
bmumgva)ta@emmem sugm]ﬂoantlgmqam@owmmnm& praseht in a test

0 rotein be 30 found, for e e, in US .
Sasplent CPNE I ETIBIeRals ViR SR HBGY, Kok e A giibrium
aééo%natlgﬁtc%% A of & r%l@@clﬁgﬁ bin&f tlﬁfé?a@t'ion With units of 1/M) of, for

speC| I ¢ bindi ng protellls nay conprise a

emesgmnténtoaawmaemoommmuﬁrmé w’har, bomdi'ngo® M, 10°
domajns ,that are not derived from an |rmunogl obul i n.

MruBniMed! @DaF. SHecMi.ordihaMyg héghiaiity” binding domains
re@siﬁ%e%%g@fﬁﬁﬂ%ﬁg% %g%%?%ﬂédsﬁey Vg %?Jéic%fquM , at

n vari able region speci

le&EBI0ANIEL acleasr 1GeM étatl|@@§tt1 odhRr hlaltfﬁ:ﬁasf[ netawor Kt least 10" M-
, region. "hunan franmework re refers

|
', ob geeater. d*Loypeffinity’ eblnd wstdgraalny refecsita th@@p%%ﬁﬁﬂ@m@ms with

2 s BLPR4S oSBT uP BTN N U e PR PehETior ss.

AIY’é}hbﬁ\%I éfﬁﬂl'ty)ﬁa‘vy' Bé“déﬁ?ﬁa% adah '@E‘Jll%ﬁgH{ d|§9<%|éﬁor9 censtant (Kq)
prefera | éss than about 45% 40%

of]aspartlmol%" b‘o‘%mg)mt&rapllom with urtits afriil ite. gac1 035s|v| no ’t(hé M)
e ShiBiniag i PhvBePies e i Rsspang fathe
prEFt jael dél?sur‘;egéaq{‘ Fee?cﬂlg %H%g%ﬁm dri\)%ﬂ%mal% ﬁmques (see,

ramsvvor regi n | nunogl o
e. garSczabztreard@ylamﬂM@)MﬂwresN Y. ApadaBouts 15881%; @add).S. IPetent Nos.
15 than 45% 40% 30% 25% 20% 15% 10% or 5% of
5.2Rd. 1% RGOS Ifs or the RBUMBIENER del et ed or substituted
(e.g., at positions of exposed residues and/or with
one or rmore amno acid resi du@s of a human
i mmunogl obul i n framework regi on at correspondi ng
positions) so that, in one aspect, imrunogenicity is
reduced. In certain enbodi ments, a human franework
reg| on |s a Wl|d ‘type 20 frarrevvork regi on of a hurran

.
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In certain enbodi nents, a humani zed CD37-specific
bi ndi ng domain conprises at |east one, two, three,
WO /12694, six, seven or eight human franewoP&I/US2009/040288
regions (FR) selected fromhuman |ight chain FR1,
human heavy 30 chain FR1, human |ight chain FR2, hunman
heavy chaltne tgéh “ChBRB8petifbbirdiag moldddles” refer to a protein,
2009/ 126944PCT/ US2009/ 040288 FR3, human heavy chain
pCﬁl@DW@r@lﬁQW%ﬂi'ﬂeché?GrPt'F’thhab?RﬁQ*ﬂmﬂh bingistp %ﬁ%ﬁ? witbrey Ka of at

e RERE 8 B (o 128 7080 Moy & BEQ PO Miod i 10 M

1 319¢ [@]ridoﬁLFp@“(MG;mn heavy chain 5 FR2) SEQ ID
"NO 154- 160 (human heavy chain FR3), SEQ I D NCS:
161- 163, Testeinmd ClBY7-sheeiie binsking demaim refess o sEQriign or a

Al 5 BB et s O AL’ ERanasibR o e gmkaiic D37
b.ﬁaaz; or IS, IOADAIR0c08 3o Uor(AHTOBI ) Aot any

chai'n FR3), and SE (human 11 ght chain
otﬁémp)ortmdd)ﬂtm@ﬁm37esre:emﬂtabmdmmmoldéale)dgmdmto QCD3feyittbe Ka of

atage,%da@'é»@t 107 BRI duefloas anaofl Waacotivs  Toasfbas B 10"

234 013
MCD@ speC| f| c l[l)\{l r?dl'?]gﬂ??ﬁ% é;é;ﬁ%PE@ﬁqq:@%fmgg |\%e?fr§% sHeof
sufficientaspIGDY7-BRscific dindieginotecile. Exemiplarl GID87-spetiio binding

am no acids of the exenplary FRs have been substituted
daspaigelingude Cm7nsré%¢lil%1ﬁﬁﬁéﬁ%Euaﬁé‘rﬁggﬂe%iShwh&hu Gasybe derived

%qté@ﬁ%bfdn‘ﬁb% | Qi8R qeiiH aﬁﬁﬁoésygézﬁ }ﬂ“ma”' zed

ai n varrabl e regl on S a

l'i ght chay grmiRindérstoodasy thogbtin ﬂ’f@aﬂ dsRéferaing tomaAtibody
l'ight chain FR3, and a human |ight chain FR4, and (b)

teahmmlﬁgm azeeeadegwndhaumeamng abtieirec ii te arhaxnle;sm@mrg@@y

h h
ST e e S BRsera AV Gk KEAD LS ey driotle bincing
re§ldSRRG frorR al?'l é\‘i’t’iﬂ&iyq@'ﬁ?bﬂé h@%nW'cHﬁﬁﬁ P@é{%cﬂ\éDk:qhe variable

conpri se one, t wo, ree our |ve or siIX
bisdiog reﬁiasmsrang nm;dmopmidmr@@RweMeﬁhe@useu ragnherhmnwn as

AT A R AT R MO%%E@?%%R%@&W@ sy, (FRs).
T fdrfHs™ Cﬁ"‘?ﬁg' ag nlte? “ifHR i Contd 'rﬁgltoﬂf”f%'. Iy

conpri ses aln varirable region t

consntmrtlrsg@naddrlvghtfrom anmr(ﬁbﬁd:ly light orgihdagheriain CoBRectavetl, with
a light cha eavy . chaln vari abl e

theé@ht@frfegm umfﬁﬁopgég be fHétgﬁydM%P'ﬁ i 1, &Hbelansyand Cha

o4 n?f? %@ﬁ@%n?h&eﬁfe%n@"%iﬁgﬁﬁmSLS?%WP?HYQ%@ gk, 9%

fideh Qv i€HRINSEN 6 IvAS derivStEQAl hortibh 62 tHRIGRWMMYSEG )
of tlhe heav’g chai n al\s/ set FEazarlrth in SEQ | D Nog63?
€

derayinmvpakesDRe the F € regipn gthe élwsmerﬁﬁs@é@lhzahlehreigiprewhlch

C‘FE?'{“H d%‘*@?‘@%%%'%@%%ﬁ TrrE RN 18 Rgobuiin
sddheasl Agmc (‘é}ﬂib@d %e?)% dfaﬁfééll r‘nléd%E&i bﬁo&&.é f)ochI

heavy chain as set
(cSE@IerDemmer(C@V@Bﬂmoxlc@[)mdafommiemmv‘/lyatamalbmdasg tefc

repRRIoHS ST NPRAN T KV SERRTTS KR S9N ePEIRHRSIG an P ebion,

oALH AL S g RN Gl ot g, N

33ER25 D M)ﬁSFQWEE@Iym&ptiﬁéerﬁblhmg@w EEvEgdBYllows for
Addj ti onal exenp ncl ude CDR1 of the |ight

d'm%'izﬁt'%ogatli'tfra?'ﬂ%ﬁtm @E@emlmpﬂég ( RTSQNVYSYLA), 129
( RTSESVYSYLA), 130 10 ( RASQSVYSYLA), 131 ( RASQSVSSYLA)
and 132 (RASQSVSYYLA), CDR1l ¢©f the heavy chain as set
forth in SEQ I D NCS: 133 (SYM\M) and 134 (SYWQ,
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CDR2 of the light chain as set forth in SEQ I D NCS: 135
(AASSLQS), 136 (GASTRAT) and 137 (DASNRAT), CDR2 of

WO b@ohzewd chain as set forth in SEQ | D NOS: 13BCT/US2009/040288
(11 YPGDSDTRYSPSFQG and 139 (Rl DPSDSYTNYSPSFQG), 15
CDR3 of the light chain as set forth in SEQ I D NO 220
( QHHSDNPV'hinge de§ibR3istdn bimindraeidysegbehoe ategrisel detieen
in SEQ I D NOS: 211 (SVGPMDY), 212 (SVGPFDY), 213
andssepMiNg 2Ek37 sreeHiod)indipgsioraaitamgrnothasregion (e.g., a CH2

reb RSB Hoth ST v ted RO h S hpad gispegiti

b.hhﬂg@@@hgpgc‘é fikh aNKPopapleabNsbdutond® dgd 49 Nigr eohm' 10° M-
In certain eq‘ood nents, q$37 speci fi c bi ndi ng donai ns

', d6npMi's 404 Muwﬂiﬂl Add, o tHE MiHai In cgsteimembodisgera, a hinge

rom no termnus to carboxyl

i ses
e BT s RO PRI BRAPRIORRY 1| ght - chai  CORI,
human | i ghy « |ﬁjﬂﬁuﬁbg?‘;l5€ullr{cl'e>lg§b ré@@hﬂré@@@zto J‘Hﬂa'ﬁ(dé ght
chain FR3, light chain human 25 chain
|m¥ﬁunoglobulm hinge regmnmrmmlteredhold tmummu@bglbb@bedriirige:

bi ndi ng domai ns conprise a humani zed |ight chain
regY- abl e region that conprises fromits amino termnus

h .
chai o CoRCogrBe, R Tryqtelitabh 8 b Ree, e hBfobuiin hinge
regiaphtare bai farthB2 subdigitedcfoattior@ilntts trsed régiohb: the GEiser hinge
ID 30 NGO 64, human |i ght chaln FR3, light_chain CDR3
reaprséhefwerreewreet@d atPwe, hinge I’ﬂﬂ#@h IT@htUp@ﬁélWﬁge region
m§|ﬁées|£‘mngr588§ f?dﬁ?‘%ﬂb"@ [)83(%% ol?rtﬂgijl ftbcthg' 'P@s@ue in the

consi s or ¢3h

hlﬁ% &hbﬂﬁ@sﬂhél%dnidt@ht @'réﬂIé/V\ihe first cystelne residue that forms an
09/ 126944PCT/ US2009/ 040288 vari abl'e regi on t hat

lntamlmmmlfﬂq*e;hond bebmeern theetwoe heavy chelasbcma length of the upper

nm nus:

nifgE Togioh; odttBbe i ko Fgher 0B, o el pitbads s The core
hlﬁg'ér%‘glbh hthtie k- %Whé‘l@ﬂhﬁhlﬂd& t§'1:€§gsDaN@tH§?ower hinge

[Tght” chain CDR2 as set forth in human
regioghjoirshitienaiR® tesmae! efidf o thie (DHZSEIEnaalI MC ihehydesi rglidues in

cﬁE IHH qﬁ?@éﬁiﬁé\%ﬁ%w%?wﬁ?%@w r%gh@‘?@%@he%ﬁ%‘n‘ce Cys Pro-
R

resbiés imsa icyclivuoetapeptitledbB8ieveddoiact as 3I\;}|Fbtptmlse¢o1ﬁerrlng erX|b|I|ty

provided herein. In certain enbodi nents, CD37-specific
bi ndi ng d‘bn‘ﬁl%éyﬂ?dﬁifﬂ%@'ablﬂm hipegregen. @awadcherem refers to

o FEIUCAR, S PO BB b BOTRIERES I EABIEHALER o BB MBing

o car rmnus
CHhaarfd @Blregbhm ahgaye chai of Mntlmg(ylt@bmarhm%pper
human heavy chain FR3, heavy chain and human
hlﬁ@%V@Q'@haﬁhﬁ qora hinge r@ewqmuamdethﬁmrtﬂmhofsthed:@wr bb@@l regien that

iLns _conprise ni.zed he
s e Pats S8 ot AR i IR A vt FL kR sgoion i
hdrﬁaﬁ?@j@@*ﬁﬂgé RIGBHS sehfé'ﬁt%ﬂn MMDCN‘@QO FrRthldheﬁi‘drYl its amino
chain CDR1L Tas set forth in SEQ I D NO human heavy
teohenus tBR3, caneaxyy terhanus, GDRZIrsiéelsemlmolacldSl (EPBESTDRTHT, SEQ
6 uman heavy chain heavy chain
'Eﬂgprﬁﬁ?r)ﬁ SERe? BORES B0e ga0iEh: K 1 eﬁéowmwm%f%ﬁéﬁnsm
26@ fBHﬁtth‘@EoFéTﬁuﬂngS@ubﬁ afdPRHe |a%9aﬁﬁ’r?&b&b°(/@' ?%lﬁ‘%) is
omal NS conpri se consi st essentla or consi st of
the finstreaminpeatidh eathe [owar hlngerneghjrmmda@l ot ganiedf CHRpr i ses
fromits amno termnus to carboxyl term nus: human
heavy chain FRL as set forth in SEQ | D NG 144, heavy
chain CDRL as set forth in SEQ ID NO 63, human heavy
chain FR2 as set forth in SEQ@ID NO 151, heavy chain
CDR2 as set forth in SEQ ID NGO 65, human 25 heavy
chain FR3 as set forth in SEQ ID NG 158, heavy chain
CDR3 as set forth in SEQ ID NG 67, 68 or 69, and human
heavy chal n FR4 ‘as set forth |n SEQ I D I\IO 161

s o o .
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the formof a Fab or scFv fragnent. In a preferred

enbodi nent, the CD37- specific binding domain is a
whervaneed CD37-specific scFv that conprises aPCT/gkr009430288

2009/ 126944PCT/ US2009/ 040288 chai n vari abl e regi on and

a heavy chain variable region joined together via a

I'i nker. 1An faltéroe wilerthpdirmmemindgldbelih hifge tegid” arrtditered

heavy chai n variabl e regi ons are humani zed, and nay
imnrBwueglelufuRinge regiranrefers foi(ghe V&'Wa'iyﬁe\}@fnlﬁ}ﬂg@blié@l hdnge

reBhar it 4Pk A RO SRR P P W22y MRt o

5%rarfifnbl dcid HubstRatIEHEIONdETEMGISS), @) dYpdrfien lof ahwildPtypaeavy
chain variable region i s humani zed. For exanpl €,

imMoD3Tog pletdlint hlogeuragilonghaitdmt reastd P aroimpracids e-guahlsiastd?, 13,

14,87 TABrup B5h 1t ka6 B PubAEe ardne cah e aiiior up to
228373 d2@oN QBBINRYY, r@rafY% SR sVBstjtaid &I‘@élétlér?é;' 8(c) a

(e.g., nouse or rat). Alternatively, CD37-specific
pdotioml loﬁg vdmpasmnnmogdntpmnsmnge negibi theat dour’rgmsesrthe icore hinge

reé@ai'w@v%ﬁa AR 51 © 7o hh TPcdt off(10: 4% OB RelA) 16Rih 5.6

'd ab W?Q'%“C&E‘]BHS% bsa%%dsal |é§§\§§) &ﬂ?erﬁé'ﬁfﬁﬁ%r':e%’)wnd

‘BAth types of Speci |cb mal Nns nma

typefiran‘rLevzbgtobuaa mﬁgélmordlshntmpembamenl@d connectlng a CD37-
CD37-specific binding domain” or as a "chineric
smm@a@@gfd%n@nmd@mawqun (e.g., a CH2 regionj jp a fusion

pr‘p?éuﬁ A BSHL AR ARMSproldlf t8§[>88ﬁ¥é||jt%8‘t6‘k%)§f (i'PSwith a Ka of

ht c aln var
atGéBs?: e 0P msalev MS, 108n4néd1@9ow1heob9nmﬁom*érwn1 Mo, or
E heavy chain variable region via a |inker. Thus,
1Q'R& r)eslmqertﬂ@ embediaentsr @M P MoaeCKsteins iesituestio a wild type
t er.m nus L0 vari abl e 20

g el G "ediehBay pE e YR PRBNE & Bufie SR Sino
a(ﬁ@ 'i’é%lﬁb@ ehga oﬁ@"?ﬂ%m&met re8idt@5ROAK 'altb?édﬂnﬁ‘r%ﬁn@{;lobulln

heavy chain variable region in"a humani zed
humgBVegpea:may slteroBtivély or nadtdélcbnaby haee arpraline msiduausfl afvild type
.the light chain variable,.r on via a linker ,
MG I RGOS cFon subR iR B% aRafed crapanisy eRga .9 2
erm nus: the heavy chain variable region,

Sét‘rmeebrféiéﬁe?', and the heavy 25 chain variable region.

I n cert aiA “lgTkevtiefenstte ant draino adie¢ seqbavee had@oangdts a heavy

acids, such as 15-25 amno acids. In certain

chaibyariaklfregionnd a Hglal chain Npriakiegegionyiagrinprandinerddes a
SHpcRP B BRRARd RHASREr RRRAIAE L K B RERS AR so

anple, 1 n certaln enbodi frent
thaﬂﬂhemesaltuﬂag pdlypbptideds chpathls of @D3Y- @pé@ﬂ@ﬁmmgmnt s
one or two amno acids other than Ay or Ser ma
present aterivativen apused erirs refees ook ghemigatty @i ch@glcally

miliRg BT op ol B lsSirucFang ST Jo aPis Rl gfiBound
ar@%d&@%ﬁg/eﬂéglw%&ﬁ%l%&réﬁtiﬁét' patbht éor@p&iuﬁd S¥nerally, a

in a linker that conprises (AynSer)mwith mand n as
"deef/ating] chilfiers dromane’reaioigael in thak erpanerst Qmpmmmmgd)e the
45)5 as set forth,in SEQ I.D NO 229. Additio
té&@%ﬁﬁé@'af %Q%'?e@g%q ﬂ%ré‘éa%gﬁe V%*é%re%?% p?‘}?r‘éﬁeﬁl%“”d may
ndt‘%_y%g%rﬂfﬁ fhteaé Brtﬁ@t}ﬁgiéffﬁmos er%’rgpé‘?ﬁ@%alo ue." A
specific onalns or specific b|n I ng
derdlative Inesy h@wmdn‘feservudﬁlerr@zﬁ{ﬂ: prlcbbprdmenmbmmdhéﬁﬁVent
In other_words, in such enbodi nents, CD37 bindi ntg
cQpRAUNG RO %X&@B'ﬁeédjqr'ﬁa?%”lﬂye@%ﬁ@ée &y denhdic or i may be a
CD37-specific binding domai ns (such as anti CD37
nonocl onal anti bodi es) or CDBJ-specific binding
nol ecul es conpared to 10 CD37 binding of &8-1 mAb in
t he absence of CD37-specific binding donains or
CD37-specific binding nolecules. Conpetitive binding
assays are knomn |n the art such as those descrlbed

' p— o N
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20 from an i mmunogl obulin (e.g., a scFv), a hinge
region, and an effector domain (e.g., 1gG CH2 and CH3
WO eoon®¥4 | n preferred enbodi nents, the CD37-BEEUB00%040288
bi ndi ng SM P pol ypeptides are humani zed.
The hinge region of a humani zed CD37-specific binding
mGidtét peqyeerd haldngraltelsrl @activitiufeogl, alCDRrhavinggan amino acid
region. In certain enbodinents, 25 the hinge region is
Chaﬁﬂglel that igRrsiterafioby Opal target) ﬁ@éom@greﬂwto Kiedarast ggmpound or
4‘8"? %nge I gA hinge, 1gD hinge, IgE hinge or a
8 nt thereof (e.g., 4 to 20 or 5 to 15 am no acids
i n | engt MB-¢éIpassovmEd %%réeﬁ@rcﬂs@aweefeegwabeﬂrant B-cell
certain preferred enbodi nents, a hinge region may be
aciivitgor nabtmgy thahgdeviatagi foomdlee sotrad, prmﬁrhoﬁaxpecgesi course. For
&, huma fragnent s

hunman
TR S5 it Giordsna Whiors mevintCOR T akgariate
prbﬁfé'ré’tfbri Sf ¢eldithsh ﬁé’\!@dérﬂﬁgé@% aBHctie ti[)rli‘,‘§4%r o@HrRIIAfar
portion thereof, such human 1 nmunogl obul i n hi nge
carsporments V\Bb2east B3l 4=1pdily 0ER0i08ludéC2l grétfengilomrgharacterized

A B B
f
o8I, ol AR Red By hple, BFBER sk g ot fltipte toca

abmdrohal pratiférations b e8I lgrrgmsasf catis drdisthe(sh, vihdthebcancerous or
NO 118, a portion of human | nge 5 as _set forth

nQﬂTC@E@rPEﬁ NI@%WBOF BrRiigRafanA %Eﬁ'h@ﬁj—@@@d siigordeyr eidippase

mgﬁglém ber t%ﬂflbgé%g%@gﬂgﬁe%lfctﬂ r%d%tlgﬁ)[)?

r esi dues na m no- -~ or
amﬂ@é@ﬂb@meé erfbv@ktﬁrodﬁctﬁ)rv\bf shtiboRifed Mo EESiedBIE Wheh r@euced at
regi on as Part of fusion protein construct design
NG lemélsolt aﬁ:aksom@rtetm@@t%d benedt that@@etr@ntaB cejIILmttm/Ity)may
;) & é I1OI e[rt ai n‘% | ﬁ .
O‘i%'th%@%”rsé’B 8R! 690'3%05 g FndnRtdL & jer 80998 ons, ormay
|nblﬁ'ﬂ’énr%g85hét% shinﬁlﬂﬁtlér?gf Ploell§ UWitnass By wf’édp%pﬁ‘i’até"a'nﬁgen
type I mmunogl obul i n hinge region, or an altered
prpeemilatmndxb Tacedis|at byypiber Bmﬂhlegjed*hway n hinge region.

For exa t he ere n
Font o1 aoPTRe ey Mo et Pa fataedo s A etrkifls fbaimgent or
r h
prBpRyEERGpleuchElifklRatiRL IR thbfeleutic OREhEh iy HABFSA%at
lebsicoridhsyrdpioys bediseaséd in arirdividuaimecdivirgntreatnigne or may delay

nmut at ed human I gGl hinge region has only two cystein
werseningeef a @L@Qﬁe%%V%dﬁéﬁﬁﬁ I QGinCiW'ﬁtg]@' pégr@@r\;\ppﬁettcpfeaddltlonal

asféolgﬁattec?ﬁ{istegbgg substituted by a serine. In certain

er e nents, the nutated human 1gGl hi nge region
has only Angeessduricary efettliecambinic@r dake) & “effective amount
enbodi nents, the proline Ctermnal to the third
(ot dose)” 19é aj SrPetCIT@ bineiag m@|@EIZU||$I ofg@rm@ylr&]raf%r s to that amount of the
subst i rine,

oqpa i Sififient RS R ale 8o Bt o RS By Bptams f the

9 7,
OE4 PR ndogpio o SR 408 RIS,

adjﬁlnlrajuetml alg®s, aniheyepewipaty effectvendosetefers tothahingEgiem

NCS: 120, 126, 259-2
AIgiTB o TN FDlesh D SPOmBIE TRl A erepaUl iV AIEE e foge refers to
otbRE el BF Al oAb RIS BER BE Pl 1R HIcRcRHc effec,
whethst ednﬁmsﬂresecgeeriﬁbyammmmltaheewyt ffhdlirﬁ\vadiohlsp@elﬂcally

regions are indicated in italics in SEQID

NCS: 231-235. In certain enbodi nents, a hinge region

conprises or has a 30 sequence that is at |east 80%

at least 81°)/0, at |east 829 at |east 83% at |east

84% at |east 85% at |east 86% at |east 87% at

| east 88% at |east 89% at |east 90% at | east

91°)/0, at least 92% at |east 93% at |east 94% at

| east 95% at | east V\D 2009/ 126944PCT/ US2009/ 040288

~NSA 7 oy ~ o oy ~NNN 7 g, NN 7
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15As described herein, CD37-specific SMP polypeptides
may conprise an i rmunogl obulin CH2 region. In certain
wepiodrarent s, the i nmunogl obulin CH2 regi on i SPET/WBE1009/040288
type imTunogI obulin CH2 region, such as a wld type
human i nmunogl obulin OH2 region, including wld type
cdnﬂ@mpldtgﬂhat loné2or rhafe, spegiiic bigihg rhgleeulesghdy begidialstered
ions. In certain 20 enbodi nents, the

aqq%@ﬁg@o mﬁ%hoﬁs of-breriayertion. sagh iuaarefiegtite deser egi on.

rogion 1 < AP ERIGEERAYNEE8L Suareiod ATHR AR T loeat Hsociated

wiﬂﬁfﬁb@ﬁantFcheﬁ@gﬂgﬁ Jis bRend@ilvideaem Whod 4 ¥igease or a symptom of a
i mmunogl obul i n region may be a human 1gGlL CH2

dls@rgleomawbe eat$echiby abewent Bmedj@ctlf/tbwor Brcdllipreliferation, may be
mJt t 0Sij 34 to 238, 25 ) 31 .318
80Dy Hod it B ol ey il e RipeiLBy sfalletigibgr B-cel

ac-mﬁ aExaHH‘é’@Sf such J.Ze@éés arth® B%Iﬁhbﬁ’%’%ady o°rLI§JéeII cancer (for

p03|t| ons reduce or elimnate the ant dependent
exashple nBetiedthpupbgmat, axB-cell jeukeDigor adB-cell nyyeléima), a disease
r conp| enent

et SiBighd PRSI EPDR B oI Gion O1h (ISRESE Ehgocterized by
f
ingTORBRET el Sttt EAloeeY nBprdpRiate BRI ARicRA

pregemtiatigh ¢b T-callsGridausgd oy qibéwpapWagle inehangiB- deltsy pe

i mrunogl obul i n OH3 regi on pol ypeptide, includin
wild typ qm@om@gje@ﬁlt@nsgﬁe pr@yided in the following de alled
88 one of the various
IR BE I s e s "] " oA 1ab, Toal. 1o,
| gG3, IgG4 IgE, or 1gM from various species (i.e
human nmouse, rat or_ ot her rrarrmal s). In other
uslale p e i doleichlesH3 r egi on pol ypepti de

|sarrut tedlmTun obu tlde
The mut atGe FPEeRANS A eHAN Clrcue avepaes BY Miariapg opa7-
s blﬁﬂiﬁg%ol%ﬁI%spometstﬁéleEDI%% rﬁég by ‘éhg%irnh that contains a
conpl enent fixation, such as at .
humarieed ﬁ%kabedfmbmdmg domanamdedin@mﬁumpeizemwtisww

B ngn Rt q gt ABGed Ay S bp i pumanized
cB8HL Eﬁl&% E’%B%[Hy ﬁcﬁy@‘ AHS e?ieél‘f)@? s@écﬁlf: SR Brotein,

expr an ad ti ona
a hum-amezydo(DDGé -gpecifiec RIMSIptotpia (arfusiohatretdirCedmpegingrthef
gMor Ig ;5 a tail sequence at its carboxy-ternm nus
quﬁpon%ﬁpl M’Et'ﬂéfhe &PV%W priegtatirBh %W@é@@@d (CeD§7 specific

Sé@é‘x‘lﬂ%ﬁ f)@)qéln g% %grﬁreergél ;:rgpre‘%ﬁl Qf{)‘%dn’i (; Bﬂgtn%gpa’gltelﬁe Hﬂ%t%mprlse

at&%ﬁ%r@htﬂnéﬁﬁed \GD37-8pécifie lbﬁﬁin’ﬁg gomase Dbtaileacidsichption of
ex ression stens. Exenpl are};@| 15 | eader peptides of

profping] andmethasis fonmakina inel Sarse ey befaunst ey ¥ample, in

u % FdiSnt PUSikafn N S0R3107850581 S0hdiB1 Rdd, Bt 2005701 36049

arfedPAo 206601 7 F4SMEBn Bl ot SR ehodBabr %er@' P IS é)lr@céﬁ'fs are
80 percent identity (e.g., 82% 84% 85% 86%

dQHW&)eQﬁWdJ 8 4ApplaEtion MY, 1 29168, 8950/d\/dnth9@@/50rtmaklhg SCORPION

orBEaiS BB e oy %ﬁg%é%%géte&ﬁ“@'m PN Ger
WESDEGTTHBGs. SIS PRINBSES KRR LIRLAA, Bhif 578l B0Ny be

identity w urt her mani zed
foEwd,nfpr exarﬂplemnn Uz8 dP &I’ AppecatfomPL‘BMdatlpnll\jmaﬂ%ﬂm1 844 and
rHJ consi st _essent. al or consi st of an?/
Ué?m r?ée%\tcNg 6dgadide %%'F%Btbéoorfméwﬁﬂ?@'f@r@ﬂﬁ'”Scm@ &g Rgy
of SEQ ID NCs: 6, 8, 10, 12, 14, 16, 25 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, %), 42, 44, 46, 48, 52,
80, 82, 84, 86, 88, and 222 in which the | eader
sequences are deleted, as well as SEQ ID NOS: 247- 254
and 266-269. "Sequence identity," as used
her ei n, refers to the percent age of am no aC| d

o o o T
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WO 2009/ 126944PCT/ US2009/ 040288 sequence identity. The
percent age sequence identity values are generated by
W@ b@IMEBY4 BLAST2. 0 software as defined by AltsediiUS219/040288
al . (1997) "Gapped BLAST and PSI - BLAST: a new
generation of protein database search prograns”,
covopliss & GR3Tsp&fic séBv 338 dDnddsidnom dthet bimdiay doma@rssthat are
set to default values. 5In a preferred enbodi nent, the
ngjdesivael fring @ndevimengaieRliles a humani zed CD37-specific
SM P pol ypeptide that conprises fromamno termnus to
carboxyl term nus: a humani zed heavy chain variabl e
r egi QomaMided @DEERNifid Bikeing SERaiA3 NO 229), a
humani zed |ight chain variable region (VL), an altered
| gGL hi ngdn exempiaiy ‘hgsGanized GRgT-epeciadinding gamainyds an

. CH3 regiqgn. The 10 humani zed_he hai n_vari abl
PRI HEYaTERLE Faif SPECTOICDST iR i jeSct Teast one
hlgﬁg,p%me\,p&k%giéﬁz_ a human heavy chain FR1l, a heavy
chain CDR1 as Set forth in SEQ I D NO 63, a human heavy
chai n FR2A “laurGBbRIraasewerk regionfi réfierssteCa MildNgp& §, e. anaturally
human heav ca%i n.FR3, CDR3 as set forth in,%llEQID
OGGerTEg) 6%“%‘(*’0 egigiota RUMaN RUBWPIRRYIN yasiablepegion, an
Al 8 ek bioR iR TR R Vo BBIRY R Ryt less
thanrabout 6O (ecraprefefeBly lessthahtbobiad 516 CDEY, 3976,25%, 20%,

foorth |n°SEQ 1.D NO 61 or 62, a human |ight chain FR2,
130 ﬂ@%t, Seharml ‘ebpbthgargiee gaifs W the regioniane deledad o4 substituted

(e Tt el 0 Reisacidus, 8 gL nd g Sbuin
fraBbWoRorgyic at b@réﬁsgfﬁi@ gdsitioRs), enbediterRIY BambeWerk region of

human heavy chain F FR2, and FR3 conprise SEQ ID
a Neshuan imsynagiebulivg/ariebipregion with lessitantabonée 20% (e.g., less

haj [ . f her.
BT Ao i 2070% TRoh i O Potk e P pHECBH the
regcl)%gr delebdrdrs RMRIteS fo. §EQt Bs NGRS bf bxgé&?d restRuesiish/or with

, respectively. A'térnatively, both 25 the heavy
orsndr moghanihaians residuas of thageas ggomemogbulin framework region

oS50 R ) 5 9 b SRR LR R36 e

humani zed v I ; =0 wWofor ; ;

CAS- 003: qge%r@ﬁ@n@\b%?“ gé'aiiﬁdggu,i'iﬁf b gﬂa@%pakr)l retion js a w 0 gype
frifrb8wWossragidn ohis hGAarligtmuhodlebolirnedridbleregiord Iiveegaiorsther

do not (see Exanples 4 and 5), and 30 (3) produced, as
ergbag) HAIBURSPUTANEWArkFegiRY AN alterad frashpuerdkdegian of a

r f i Y j. o

ol IRRRERYREUh YoBe e, S5 R Wi ARIhG S EeIBlG ort SRtiutions
atdirs hWe Utheed) ol ereiverp&dXionss POy dticertBimestheg epibddéhants, a

t hat conprises or consists of -024 (SEQ | D NO 253).
humap&iemewerkregioniis anatened Eanmemark spgienfaf@ membumgn

.ol ecyl e has substantially the sa 7 _binding ..
iRy aato G e ERELATN Sk v PG el s Aadbffitions at one.
twoVkiTeB! RJueoh filayoBRioh§e | mmunogl obulin vari abl e

regions from nouse anti-human CD37 nonocl onal 5

ant i body lG2®rtajn embodinnertst athonmartized 6N R$Eamific binding

nol ecul es, is ressed at,  hi | eyel s .conpared t.o
ARG, AT S T R e P e o SR oy PTG idman

: [ i [
e A K e o e B RY R Peavy
chaimi&® 1z @dnmavl leghbichain FR2 aldainbn dreavy lehaind$2 O24man light chain

CD37-speci fic binding nolecule has been shown to be
effective in inhibiting 10 tunor growth and causi ng

| ong termtunor regression. The

di scl osure al so includes an 160l ated nucleic acid

nol ecul e conprising a nucl eoti de sequence encodi ng
humani zed CD37-specific binding nolecules and the
conmponent s thereof, including human or humani zed FRs,
CDRs, humani zed |ight chain variabl e regions,

S o A I Y, |
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21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45,
47, 51, 79, 81, 83, 85, 87, and 221. In one
wepiodrarent , the di scl osure includes vectors tPEL/US2009/040288
conprise these 20 nucleic acid nol ecul es and host
cells that conprise the vectors. The
FRBstairman heaay ghainneRBdesman dightssesin 6iR4g rapdunimagn hbavy chain
ﬁolypeptides descri bed herein, conprising culturing
e host cells under suitable conditions to express

pol ypopt o pRRnIREnTRe BREseYeh M SRR NS 014

(hGaTEN MedvyoshalM ERANYSEQ ID NOS:147, 150@nd®"83¢Rtiman heavy chain
di scl osure al so &ﬁgw des a combination therapy using

FRAY SHQIBNCDSA-Fediuman bead eltpindiRE)uSES bl@& 1H1-163,

18d15hd hgﬂgﬁd' 7 '°S¥&h§?nrﬁ'ggh$}ﬁggbf$@§t%‘?'72 175, and 177-181

(hiharddh ?cﬁBﬁPFlﬁﬂﬁ sE@dDWOSDisemlsasq asghdh of %urtn*aﬁ light chain
conbi nation 30 therapy may be in any forns t

FR2HSHQ 12 NEB?I—%B@% 203 mmﬂoﬁghm:mmght cfnmh lchRS)gala@ SEQ ID
Néﬁi#%‘:ﬁa (igﬂrtnl b @ébgﬁé} y: L ?g}(g%{‘pi%g%mman FR regions
mgﬁ%é:f%gﬁ%g_ spgqug?;@ﬁésé%&y?g@g [ 07 I%&?hereln,

suhdaCAS-001 ,-CAS-008, ICAS066| 6f CAIS-024.ng prot ei ns t hat
conpri se at | east one CD37- speci fi c _bi nding

Gt t 2 HUBRDGR SR €135 ho PRI pEEI3- Spa IR RGING domains

oA BN Sat L e s LB FRR L AR EATEREY i loone or two

ar@iiol dek @5the3§$€éﬁn;§1@@DlgR§lh%@e'b@‘é'n%shﬂﬁé@oﬂaélétécﬂr
characterizing the 7 antigen in the Thrid HLDA

Wor kshop, Inicestain empeding@sia huAianizrd ¢ D3ARIceciitdoirdBge

dc%z{s)glnnqj)mélr%es\@l) %@%@q%%%‘] glgtrcgmlnz gg’r?l’%l?.,e Aﬁbl%égﬁgly comprises a
hlﬂﬁémlgh&!ﬂﬁa}wfmﬁ ¥ HUrBSS nérl%?é.h FR@ %edurﬁgﬁ?ghtl&uam FR3,and a

speciTic antibodies useful for the combinatfon therapy
humalh liget ¢kelBr FR4Y20056) avMBmanizédBB&ayy tha8 Tariable regrothat

, Mb| denh . Ho t ts,
copr g1 UTAIGEDY cin Ry AT atEaYy BEan B RS B an
j: d Sch t z- Al bi
NSRRIt SR8l ANy el feBbY LRl FRAC Schvart e Albrez

ep| t ope | GDSVsepifid bimdihg elocedihe byalidddhemire tlsoddomprise one,

15 Anot her CD37-specific ant| body that may be
t“{%gHe?nf%nW%Qfﬁmppﬁér a?ﬂiﬁh@ Bseyay Begwidpman CDRs or

al{neg?ﬁ %Bbﬁbﬁg@?@%@%@&ed tﬁjaﬁn %ﬁgﬁ?fa'n% @Pﬁ%a&%e light chain

ecul es for conbination rapy w

arkd CORCL, ICDRD aplgeDDR3asfane ey @hainClR tespftéembedMéitls, a
CEol ypeptl des. An exenplary SM P pol g)/peptl de conpri ses

B specifio ndipg damrAin CORwrises éa)pa dght cnirvpaalipapgiondbat

oA LRSS S 0 B B o,
(b @eavgEnair %%I@H@Bn ‘tﬁ&]cdhhpﬂﬂs%s' é‘hé@\'/}ﬁawe'ﬂh ICHRN €8 heavy

cysteine residues and a proline carboxyl” termnus to
chaire GIHR2 dartd/aheamyechalnaCIEERﬁan | gGL hinge region are

nmutated to serine_r Wi e human |
Go and dEBBepcrRRsNcse EOR1IG eyt heRe
F
S O TP SPEM pES I ﬁ?-%@‘%@“.%\@?é’é’;mm of
theHebly o(wSBSe§$eHoht@Hﬁ SE@ 1D NPE3S(GYMBIMR 8&TIRS ofthe Itg1nt chain
al tered human | Glhln in which all three cystei
a5 sal AUIB4" SRR 1D DIBAHEAE r%’t%éypf}%?rﬁf edhaayyidain s et forth
cysteine in the hinge region are nutated to serine
resi dues, and human 30 1gGl CH2 and CH3 donai ns,
wherein the | eucine at position 11 of the heavy chain
variable region is substituted with a serine; (4)
&28-1 scFy VH L115 (CSS- §) H WCH2 CH3 conprising a
G28 1 scFv an altered hurran IgGl h| nge |n whi ch the

. o o, " o o o e .
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position 11 of the heavy chain variable region is
substituted with a serine; (6) 10 &8-1 scFv VHL1S
W@ SBeARP4H WCH2 WCH3 conpri sing a G28-1 scFv, BEI/US2009/040288
altered human 1gGl hinge in which the first and second
cysteine residues in the hinge region are mutated to
iNSEQNR MEeBINIDPYAEGCTIVINRKEKGE ) CERR3nef thkidighbomaingas set forth
wherein the | eucine at position 11 of the heavy chain

in\& Q4B MO QRHSHNRIYGY; ¢ DRstolineheavy éhpifeas Wl)forth in SEQ

o807 TRV PR B roR hsthsr st in et FRTR Shaipio-es

(SVGISFDS?daﬁdWCﬂks'W\Sﬂw@l Hé%v?&ﬁﬁlaﬂv% séNfdrid iINTSEQ M NO:69
car box terminus to the third c ste| ne in the hin

(S\@PM&Y)arRrefﬁrfed kghttahagee DRl is @LJQSNO%‘U(%&ENV%@XILA)

e DO HE hRak LR Aodvs uo St P gfORE Gy Bhisea D

N@Iéé‘l(g\/@pm[ljl?) (8) &8-1 scFv VHL115 (CCS-P) H WCH2
O conprising a &8-1 scFv, an altered human |1 gGl
h| nge i n Awhditbnallexetiplany (&DRsemiede@Dl'IIIJ@f thre lighd chiamgas set

forfith s B R SN SV AIRe29 GREBRS NS Toal 15D,
RS R Y PR AR T T P A PIRASSER ERR of

thecbmawywham as §2Bioithdn BEQ 4D NOSEIr33NSYIMBIM) 3@L1 34 (FEWIG),
5 the first c stel ne is substituted with a

CQ&% Qféhe éiﬁht enARAsSeed g QilEhBO 139N ek Qe 136
(dﬁé‘fhﬂ? ahgPey JENRATS t%bﬂ% J1§RY %eﬁ?ﬁ‘aﬁaué%é éi&lf&":fh in SEQ

s subst a serine;

|D\4Hblsl1& ‘QEGG%WS@SH:Q@WM HSDNRIRPSBSYITISESPSEWG),
nouse | gE CH2, CH3 and %hlons wherein the

CD&?mfrtheéighbdmmla@rSeiiorBf Intﬁé GNP 22 (@HIATTDNEBINET), and

cORR e hedl Bhyk 4 Soich 18 sk TS eSSty 212
sﬁ@m&)wg\y@#m\mg@mwgpmb,ﬂ DSV CPFOH, 216l 2

truncat ed domai n |'acking the 4 carboxy am no

(&MBBEQG])@'IK ERCGPBING, 268XSV@FZ§DIQ;28€I]21§)C(I€WGPEE)1$ Further

ARGETeC DR GHe A GLais Shie ey ShecGeS b Bralen 3 provided

tion 11 of the heavy chain variable region is
substituted with a serine; and (13) &28-1 scFv VHL11S
hl gAH W gA@d2talriCeihbodiments| GO 3T -SRific Isinéfivg domainkicomprise a
of human IgA hinge, 5 awld type IgA CH2 and a
hymanizad @@h?@ﬁ'@M@r@'@'ﬁdﬁﬂ'qr‘%ﬁt P@{“Pﬂﬁeﬁfr@ﬁ‘r'&)&@'%ﬂ%@mus to

Caggé ion ﬁé §Eﬁgpéll})hﬁmavy c r| aéi)ﬁg[?'gy%mﬁ?ﬂ 'ght chain

FR2PDsght cHbRIC PR harrﬁeﬂligmcham FR3 light chhih CBRGiaRd human
enbodi nents, CD37-specific binding nol ecules usef ul

lighéchaionbiRéat i on t herapy with a bifunctional
chenot herapeuti.c _are hu

b1 nat ng. A be M EBd N eRR CRE TR e B g ains comprise a

hdHaREEd BEhPERdin %Zbl@%b%@hﬁﬁcorﬁﬁﬁséé ﬁgﬁ‘ﬁ@ &mHo terminus to
humani zed anti-CD37 antibody, humani zed CD37- specific

caPbasy/| peronisiuis:, huroam figltechaBDER 1s tighi ¢hain STURPRSISet forth in SEQ
t 'n, nd oth - _.or lt{:speciflc, bindi :
'DS'&&'@ At 62aumen JahT SaiB D Aoht SRAN cRER Bsrt iy in SEQ 1D
L [ e
ORE i TarPl gt FRIEFRSE| E FRIPEDR K HIRMPARSEQ 1D NO66.
ar(aIBJmspelghf cloaifVRY . pm fuptapt ed&mdlments CD37-spdaetfia Iajndlng
CD37-speci fic bindi ng nol ecul es conterr]pl ated in th
d%ﬁ@@ﬁ&@m%'%%”%ﬁ? ‘Pﬁ‘rﬁqnut'élb’ Pbior €PR%ISheT ahyIanizes 'tgzht chain
about 10 nM Anot her characteristic of certain
CD37- bi ndi ng nol ecul es contet®l ated in this disclosure
is that they exhibit a half life in circulation of
about 5 to about 30 days. 20lIn certain enbodi nents,
CD37-specific binding nolecules are capabl e of
conpetlng W|th G28 1 mAb |n CD37 speC|f|c b| nd| ng.

oy
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capabl e of functioning as a purine anal ogue may al so

be used in conbination with CD37-sepcific binding
woredoeaeddes according to the present di scl osur ePCT/US2009/040288

The term "al kyl ati ng group,™ as used herein, refers to

a group that enables the conpound conprising this
vaylableprégioratizaconirisak Kxdm ¢ @upind teridNdus fo dhdoxginpanmds:

that conprises an al k Iatigﬁﬂgroup n%y be referred to
higan Hahtghain &R ngs agleferth-in P NP 7d ndigrefi Ghein SDR1 as set

folt ¥ SE QS IR Pufla JBink FRAERE B3Rty in SEQPNGr 162,

light @haifil ODRD 4d'8etSbrtHGh SER MH NEBBabpLinanRight BeSin(FRY as set
adeni ne and guani ne) and has one, two, 10 three or

foftbun SRR D INQEISslight ahain plRheas sehiprithatSERIPNOfato and

nmet ahol | uries. l.ar, i al es i nclud
U548 Rt thete FriERs s BaR R e fRing 7Ry A fondl Betiefary
hJrhaﬁiéééhgﬁﬁq:hé?ﬁélbﬁ@&_éttfbﬂh%'@Etb AINDOSPB7-240 and include the light
A therapéutic agent 1s "capable of functioning as a
chaims mehumaniagd €D3F-specifio SdiFspetains peasdedherdiunct i on
of a purine apal ogue.  Exenplary functions. of 15 purine .
anal oguesNiGREIRIEMPRHPe e DS $RER 5 DNARBISIAT &IRS Spmprise a
- . . y I : . .
nHBAPE BT BHA ST 1RHEbRRUE A 1 €Bmino terminus t
cagrboxg seinmigus ciumaic heacy ahaid FRMceéamy, chaire CDRS1, human heavy
i nhi_biting ribonucl eoti de reductase, BDE{IQ’W ggl ymer as

chade 62 he 3wk RAIRASRR2a AAmas; AV i AN EhAINGDR3, and
mﬁﬁm$wéavégpgﬂﬁgg$itions and Met hods I n one aspect,
e presen '

di'scl'osure provides a nethod for reducing
B cel I's an dereat efthodirféste 2O 3Tssaift ISiHdingtdbradias idRiprise a
B cell activity conprising adm nistering to a subject
humaniged heagy ebain(var@ble ml¢mtl1aticemri8ﬁa%ﬁom@ ity lamino terminus to

BB Rpe: ReRAeauy GhF o rd e I hARaR] 2al i

SEB3D RPES3 fHUmM&M RELRAZCHBhERYE Sd2hvg \Chafichi LA sé€fodth in SEQ
CAS- 024) . I n anot her "aspect, the present

IDdNScb D hwmeamheavyekaia 3, Hudhviy @haireGldihgs Betlorthsn &EQ 1D

NGEF S @i i B Sﬁr%%-herﬁptﬁr{rwieﬁ?ﬁt%@djﬁkkaPB?-
SASERITARIRE, LTS e BhsBh s UMy, et

hurhanized éeapg chait (atiaple rdgiord trat sbnpeises Aondés @amibe derminus to

above, CD37-specific WD 2009/ 126944PCT/ US2009/ 040288
Ccaspegy| herMBrEdiNrean figayyichaiprFR b asiseaiqrihine BeRdBy NG 14

[ 1CH er, i n il -
e FREE 5o SOERUT SR bSO Lifharl A Ehdi FRpuas set
fofthhie SECPF NDEGH T healy oikin CDRR esWetJorthat SEQVED NG:65, human

been humani zed. 5l n one enbodi nent, a conposition

hesytysihadn hR3asceotthdn SEEUID NQiA&8aheavuereain 61AR3 as set forth

. [ i stically. i duci B

nradDNORE B £ watifed Bebilradioshd R 4Gk Brdnsre 0

NOeld1. agddivibha-exEMpIFy rﬁmﬁgn&eamﬁwé#%ih@atre 36t forth in SEQ ID
synergistically interact such that the conbi ned effect

NOS: 24240 mpdunclsde sheytighit dvainsharurnanigeenGid 3 £-bpecific SMIP

i ndi vi dual effects of each conmpound 10 when
prQE‘?ﬁ‘%PEQVéQ%gh%\rl%e (see, e.g., Berenbaum Pharmacol .

Rev. 41 3ﬁ'ce¥t%$r%mb’c:>8 mEXReDR7- dibe[ Sihamn 'cRﬂnQWbe in
smal | nodul ar i mrunophar maceut i c that targets 4
tharfidrmaiobbifeab egseiv foagroent oared predgrrbe eadyment, tye €@D37-
varj ety of nmechanistic and enpirical nodels (see, ,
specfic biggding fdasmaiatis glhumazed %37%%9.0@5.8%@5?“3299@.”3@3 a light
commonly used approach for analyzing the interaction
between 15 a conbi nati on of &@ents enpl oys the
construction of isoboles (iso-effect curves, also
referred to as isobolograns), in which the conbination
of agents (da, db) is represented by a point on a
graph, the axes of which are the dose-axes of the

e o ~ o
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Still another exenplary nmethod is the independent
effect nmethod (Pritchard and Shi pman, Antiviral Res.
wWa2009826944.990; Pritchard and Shipman, 30 Anti VPCHEIUS2009/040288
Therapy 1:9,1996; MACSYNERGYTM I | software, University
of M chigan, Ann Arbor, Mch.). MACSYNERGY TM I |
creih Vadasieaegionaral 4 heaey dhzmian&rl@bw regibn jOineexi@gietradriviena
of conpound interactions b nparing a cal cul at ed

linkgei n Wethen empaslimeniss Sey @Iw@tanﬂ@e@w@hamvarlable regions

o b SinL bl echidlael P AL RA A ohphalf ygPeBleTegion

ad SatTeFB YN SEQ IB RO LBBRRXP ACHRA A GO NN varsre 8dion as
interactions. For exanple, a conposition conprising a

S@MhﬂbéEQIQN@ Addng nol ecul e and a bifunctional 5
chermtherap alteswr r ti.on will be. .
const der a8 v efhas et SR % Ny ghgin variable

re§)6?ﬁ%91mﬁﬁérﬂz@cﬁ f g6t eX‘é}ﬁBIet D IR YEBHObindHIF O apisaAkE €d

s calculated by the volunme of the synergy peaks is
comefiss albluynaxtizad lighi%hgireearéable hegion liec. addight eteaiefvhdable
is, the effect, of ach | one added

th
eI Rb RN Ses PERE LG FHOGR 5) 50¢ 6 PN hepyy chain
8 5o 15,9 4 ol Pl i
dartdinsimay ebfecite a nonhuman light dhairf vatidise remibodegeneuse or
a CD37-specific binding nolecule and a bifunctional
rapiebe hemaiedad eawunchsn Xarphiehairetegion &, a heavy chain

va?tté'%?é pégéﬁ Fr‘Pélt C%H@?IS%E%’[ éa%?'bﬂg%@? n FﬁﬁelE%oth t}/ges of CD37-

cancers ncres or

st%cﬁﬂti H)lnélﬂgt‘cﬁfrﬁalhﬁ%%dl@e Pefefrel tbm@u?mud[mm@m@nhuman

various forns of kin's di sease non- Hodgki ns
CDgsineeiic(tiping @torramnt @raaas aecmmﬂl%@@aémaempm@g domains.”
| eukem asI [such as,acute bastI C eukeﬂh ! thc)n‘a
chronic |9§&ﬁ@@y??"?°ﬁ*€ﬂ% e(ar OXyl igimipUz of fhe hg n
vdr%‘b‘l@ﬂ%g@or@ﬂﬂa %Umlfed@%bas%écﬁld Wg‘llﬂke@t@tt@%ws
(such as multiple nyeloma). Additional B cel cancers
termiiugdd tlserhbtavy ghahoeyiable tegmphoiaesg Ilrﬂéea:el'ﬂhus the resulting scFv
r ol hocytic | eukem. a, asnmacytic 20 . .
hftp L PoMOREIg G s Pi e OB T RuR s 1Gpf dhsia vagaple
I S
asﬁré@é%%é?ﬁﬂéﬁ@it%’er Iz?léngdal F&glrﬁg?ﬁlfg rjélgone IE 1%%8@]%5’I
erhpogintems,ahe macosad aerermmusab’ethte(mw)chlaynw«mbk tegiondn a
nodal margi nal zone B-cell nphome,. follicular

hq@%‘ﬁ@% Happeefie gelrv !%/'if’dﬂ@gﬁﬁ they @m'ﬂ@, éemng%ofatt@élght chain
?é{BP Pégorb P%?é ﬁﬁﬁérn Eﬂﬁéﬁq%,t,ngp v%a%%&m |té%9f59term|nus

C arge primary
toatsfwrb@kyl |té’rfrlﬂﬂh9§8the Eheralvytchalrwmmﬂ@fé@@ﬂs etmaam k&- efllthe heavy
proliferations of uncertain malignant potential,
chajmrgatalRle sediogr anul omat osi's, and post transpl ant

L TPoDT S R bR AT RS i R 8S. suen s
1805 a'tﬁhb%%’fﬁg IhYeERRMTBmMLBIehtS, ﬁwetllﬁfk%rs) cbﬁgﬁsé@(’@@rSer)m

of the I'ynphatic 30 system (in particul ar
whwepho@yude"s)may be @anntegediindepeddentiy selectesl el to 5. For
ical variants: the ende t he spor.adi n
A RO S EiTe ATPORLLBEISa R do AR Fhiss T 2, or 8" Gdtain
O e g A AP ol LSS Behghe prgpnt
thelfammoctertrmnphpmarbozylIterwklems ar POt dersvivel lin Icgrtalmomttnbr
nphoma, B-cell prolynphocytic | eukem a, an ac
emg%lﬁmt%sqnecon m@mw aqids pthenihph &y Q8 ﬁ&&mqycbe Used to
| ynphorma (i ncluding, but not limted to, Wal denstrom s
5 macrogl obul i nem a), margi n20 zone | ynphonmas
(including, but not limted to, splenic marginal zone
B-cel |l |ynphona, nodal marginal zone |ynphoma, and
extranodal margi nal zone B-cell |ynphona of
nucosa- aSSOCIated Iynph0|d tlssue (NALT) type) hai ry

o o o T
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Di sorders characterized by autoanti body production are

of ten consi dered aut oi nmune di seases. Aut oi nmune
wele@eaz®s4 i ncl ude, but are not 15limted to: aPCTUR100%(40288

rheumatoid arthritis, juvenile rheumatoid arthritis,

osteoarthritis, polychondritis, psoriatic arthritis,
syistitutasi Gly aredaraihid lirker (tod tyoongsrisels Oig!Ser),oniiosh bhe n as

i ncl usi on body myositis, inflamatory nyositis, toxic

definederanye. vt eyeyplaty liskeythas Desaarepare Gty sakes set forth in

SEE4 BLEk729 FRTa e B8 1800 RaER g Yot sk 10
NOlsczrmpbpge colitis, respiratory distress syndrone,

adult respiratory distress syndrone (ARDS), .
meni ngi t i 1§, cesiadepmilodimentsubeinanizeddeDTispecific binding domains

| onephri.ti |1 i ditj D
ok DfrsPeB B nd o TroiReuBS R etry Mith 3781 TBRE B inpip to
CBBY. FREMYErGwAraE! ABTRhEMbEGFRARS ESDIALIRYIRG 6 82851 MAD is

aut oi nmune myocarditis, |eukocyte adhesion deficiency,
resysedim thel prpasn@sotoiieh & /espaciiiShiajngsddraainsgsuch as anti-

oy ehesTond oS DETEEST s 5B bbb o

cBBl illifg F 6828 Irfap H ﬂh%%s%n&@%?@b?‘éﬁ%&;é'ﬁé bfiding domains or
neur orryegl t1s Opt ICa, I heumati € ever, clen am g

CDBdrspecificroindiag mesipouies s Gasspstitaeddnaing assays ereakitbwn in the

del ayed hypersensitivity nedi ated by cytokines and ,
arf_gug pee deseiiprd Puthedhamrlgs dof. ay be used to determine

WA R T e PR EURS FRRS o AL REL ORI g motecule
is (Cap&bleh@nyERRIgSEIts G28v1 Al Rsindihg 36 @MB7A.ti s, ANCA

and rheumatoi d vasculitis), aplastic anem a, D anond

Bl ackfan anem a, i nmune WO

2009/,126944P 09/.04 | vt '
i UG RGP HARe Henol e f DVRREHFES A T -
per ni Ci oup RPRIMA émb@)@!frﬁeﬁt%gc@)?ﬂs_p?égﬁﬁbiﬁdﬁﬁmcules are

Factor VIII1 deficiency, henophili , aut ol mmune
Chbaidtspeptici samalpenodytan pramunophatckegeutica) (SMideaaaypeptides. SMIP

i nvol vi ng. | eukocyte di apedesjs, central nervyous system
TDRRS 216 P NSIAGATY N DRy QOU FuHan Bioweins S RPal,

i : ' i = ARt ;
B T PUBSHARDN it o AT Y Bl e
frafh seaisemuaoglbbblos (@hg), aafFrvard hingdyregipndandan effdotorgiamain

neuritis, Behcet disease, Castleman's synd

(eapol@isa SHZ and CHAAIRS)- ﬂl&ﬁﬁ%‘pfr.eg;ﬁr’@bpq\lmggg%o gﬁqe £D37-specific
b@i@gr Jgﬁﬁégﬁﬁ‘d’éé%@ﬂ%%fg?dﬂ orgen's syndrone,

ens- syndrone, "sOI'frd 10 organ transpl ant
rej ecti onrhghitigle regiohust hipsihatizeaasp31e¢bBlic binding SMIP
penphi goi d bul I'ous, penphi gus, aut oi mmune . .
PYWPSREIfGIBRY bR egnoglepeliejigevegion. In certain embodiments,
spondyl oart hropathi es, Reiter's.disease, .stiff-man
TS R L BAGdyioS 1pFEbBlobbin hRERS it eeh %'an g6
hiRg®NgAtHisge,! 1§D Hﬁ@@!l?Eﬂﬁnge ot aNtRpPhyMaHERRA(BIES 20 or 5 to
| gM nedi at ed " neuropathy, Tdiopathic thronmbocytopenic
1pampne acigs TP)gngtiytbabeernpridds atoosrbmgetregiomi. dnmeriair preferred
TTP), Henoch- Schonl ei n pur pura, autai nune
DRGSR COR BB Bl oge feion selectedsfigm
hdiMgh Ygda'i‘cwﬁbﬁggéé,t ﬁbr‘ﬁHHﬁ@G@[ ﬁﬁ‘ﬂn‘ahﬁgéﬁ?opﬁgﬁ’{g!nﬂ &r variants
primary hypothyYoi di sm autoi nmune &ndocrin | seases
theredfudh sgmeutroboaitrents Hite dirhd regiore israwild tyiey mandhbglebulin
(Hashinoto's Thyroiditis), subacute thyroiditis, . ,
hinge KPRPRIOE PRI INgFRATdPYsH 220 haeRrs BRMsINgolobylia hinge region.
Grave' s di sease, autoi mune pol ygl andul ar syndrones
(or polygl andul ar endocri nop2t hy syndrones), Type |
di abetes also referred to as insulin-dependent
di abetes nellitus (I DDM and Sheehan's syndrone;
aut oi mune hepatitis, |lynmphoid interstiti al
pneunonitis (H V), bronchiolitis obliterans
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dermat onyositis (DM and pol ynyositis (PM. The above

aut oi mmune di seases may al so be treated with humani zed
wa@DRvAzeeci fi c bi nding nol ecul es or with the 5PCT/US2009/040288

conbi nati on of CD37-specific binding nolecules and a

bi functi onal chenot herapeuti c. In one
Exsmplaty hingeb dodsisatl emboeiments ar@nildegoR3manpgG1fhinge region

bi ndi ng mol ecul e or a conbination of a CD37-specific

a%peldPHY IMSIELS D APPRWid fyreihemporant dwges éebﬁ@éﬁh‘t inSEQ ID

Ngdﬁl Ve e?bghﬁmtg?‘ggm@éggg%ﬁﬁﬂ %F‘ﬁg gbor‘rg ecu &pe

hitha@ IQB IR 49 Bevlorth IFSHER DN, blg&t.@tgoﬂnumenllges hinge
with a bifunctional chenotherapeutic to human or test

assetrfartgin StEQ D) ;NQQéBaamcé huma"rblgﬁmmlage atsrset mrﬂdlngQ ID

N W ILn the corrbl n b
ri MRodipee Spﬂﬂ? r?ﬁ@é?f?.aéﬂtnPfCé%Eee%%%ﬁ ‘pay be
ad‘d%rdétethé ar’rTHS @héé\‘%@x PlaAhREE wid It))»f)é3|’?nmunoglobulln hinge
phar macol ogi cal | y accept abl e” refer to 15 nol ecul ar
regmn as earta)rﬁcﬂmompaﬁen anstrubhdesign nGuchrasdinoeacid residues are
when admi ni st ered

th d
rofRTS, 4 G4 TI02CR FIRARICS PR 2% Dag Geser bed
bel ow. FiPBJéF%WHHb%H@n@C $é‘?e@85 éﬁﬁ%ltetébCLnHQt%ted)
any and i nical usef ven drspersio

wifcetlipa, |mmatogtgbullrarmhgeaeglen1 ahctaatsiaaraltefemmdj taeehiG,
i sotoni c and absorption del aying agents and the |ike.
'mrﬁU%\Qﬁ!PW|6hh'n9@r'?9@J'9Hd@r m;alter@tdnwczr@oa,@rf 6&’?'&%tyW§t'W”\}tﬁ”tC&|0bU“n

hlﬂée f%ﬁ o %Qgt‘n@ees %g Wltdstypgﬂﬁﬂta%oll Eaalt §glon contains

thﬁéémyétehect%ldgés Utﬁenﬁ@ﬁemer@lmﬁgll SRiRe @féfélﬂréd RS thee first
humani zed CD37-specific binding nolecule or a

cysteine nabereasdhe asmasdErierpueal faysteientn thg hinge cegien g th$ third

i f.unction chenot.her tic u hod of
oBiiPoln B8 n RISRAADTHS b RE D el 195 Rt teidiEhas
orﬂ?'t\K/b eysteite @%@HJésV 85 SQ%rHUrHQn WGY %ﬁwdé)#éfg%rp\fmth the first

adm ni Strati on. anples of such TCarriers or additives
cyisteih@gebsilittitad byaa cbanmadre geitaial othecembatilreerttsgmm rautated
ol col | agen, al c
nBey G NS b RES 0 Wc%tfeoesat%'nﬁyﬁseaﬁytepeﬂam
t
e’@@%@'%ﬁum at? gtlhﬁ g‘?@l'irlé\;\gﬁgrﬁn@%ftcmﬁ‘e tﬁ léggtreYrté @ FEHUIABN IgG1
hinge begignid bwbstsmtedcformdmme meatsenne nﬂxbmplarglrhuﬂao@cehuman
case

et hyl cel lul ose, xanthan gu
Ig@@ Mg regigas reig RPLRTD SFQIDINAS G Gl 1107 ihy255, 256,
0?517(5?@ ﬂld’cl%r gé/a% & 186 E?(@Hﬂi/és\/%ut%tt&%ghlons of human

utran
|g@@ﬂh§86@@éﬁ§§t&§a@@9f&%ﬁ@@|Dtmcs {25426, 801610122, and
sorbitol, lactose, a pharmaceutically accept abl e
124ur Inseartain emhodimentsi Ree OA(ﬂmrﬂ areinoanid regidueshipieype added at

o Bl NI, 4 LSRR R GETHL R Wi
ofF{isibRPreieds 8HhstElicE e8Rpr %xa’iﬁﬁég‘dﬂf §Bcr9ﬁldlf|fléd1ﬁ|n?e rteglgns are

pharmaceuti cal composition wll vary accordi ng
indicates |of|tadudmlmSEtCtlﬂ I\@SQ@HG’Rﬁ%d (e.g., solution,

enul si on) appropriate conposition conpr.ising the
anti body BT BERCLT e s co @meoreegpﬂrbgemngasenogh% :
SRINEPLBIAL! i€ Bl |06sRBOIRIR Rt 881, T St 839 4t ast™os, at least
tions or emnulsions, suitabl’e carriers include, for
84%aapleast &51%6 aUIeaer 861%c ahlgaist 83?41,1 eo leess 88U, iad t&st 89%, at least
enmul si ons ensi ons, I i ng sal ine an 5
9%(9f picleagt %ér at 'eﬁ§P toe ﬁb|ea\%ﬂ3 ét @é leash 9t v 18t Jﬁasé 8avu st least
chl oride solution, Ringer's dextrose, dextrose and
sodi um chl ori de, | act at ed Ri2ger's or fixed oils.
I ntravenous vehicles can include various additives,
preservatives, or fluid, nutrient or electrolyte
repl eni shers A variety of aqueous carriers, e.qg.
wat er, buffered wat er, O 49615 sallne 0. Swéglyclne

o o o s o s T ' g,
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speci fic binding nolecule with a bifunctional

chenot herapeutic, or a conposition conprising the
wheeditmg44ol ecul e or the conbi nati on can be | yp@hiUbioagoeo288

for storage WO 2009/ 126944PCT/ US2009/ 040288 and

reconstituted in a suitable carrier prior to use. This
96%chnlegsedTas ableast 88%\wvat leasb@9%f ientical ¢o \af wikd type

conventional i nmmunogl obulins. Any suitable

imryepeglebuli hipge apgioneslersas AWyilbiyPeduman ek, daF 2 G3, IgG4,
ppreci ated by those skilled in
'Q?ﬂp@?ﬁ%ﬁ“wﬁ rhﬁ??é?atl on and reconstitution can 5
| ead to viariMitRer eeebersernts, Atdredihingd RYfordéhrf babads€ on a
| evel s may have to be ad] usted to [:gocﬁngensate

witdi Bf@@rlmrmu@gi@bmr@ngade@oarﬁalge,sars bingefregion) and contain

o SGRER (SPout 2o ALY ERERURMREARS RN (G e b

délefbri @heidtim&e (8640 1 N9, RAGMH), anﬁlHé%@“Hjélﬁ'&etﬁ&ﬁﬂs

one of nmore 10 preservatives. Suitable di spersing or
comservatiyeayeinbsacihdu lssiettptmrm orgwczrgeomseraatweeamnm adided

those alrea tion
SRR N 5o b BBHYh ShEE ShavanoleaUIaHPRS RSB Rompared
' t
wilh WY AR inEARIBBLAPAHGE Fpbion: PEEGroVRIGHEAL I Hodified
hifg® Yetairsutakfiexitilitp or agiditgasitabledot ploperly drizndag Ithie biraling
15 or 20% by 15 weight and will be selected_primrily
dCUH@'@cPf@nfUﬁlqm @nd@&nf@?m o béeyect WSB itsd@rget. iTRe insertion(s),

oQERRYSRAF S AN RBL Heouh AR Caﬁa*gsoargp Rl héqBouiin

h.fﬁé régbeNihellding & tBetdriifoCeH bbby N&GENUP of ofront ai n 1
sterile buffered water, and 50 n‘%of anti bod A
5]

typi cal chwrgeseritiashherein,iG23aspeciiic SMIPLR0 pPeRtisigsdnay

d t t 2 nm. of st ' 20
odfB e B I ABRUHG 2 asB o Fertal SaPSHERUSSPor
|nﬁﬁ@rﬁ@g'lb519|rp@ﬂzef§g¢6rﬁls| & wid W e ﬁﬁﬂh@ﬁb@oﬁemﬁ)@% w;gqaﬁ ymdh' asa

known or apparent to those skil he art
Wﬂﬂ typedromam admunogtobellid&airegion, mbmdlmgmﬁrfjltme human |gA1

9820 412HORg S haE, [abigrs il X Gacyeaiai el 6688 e

e R R AR T e TE AR A G Gl egn

wi t hi n t hie getagreothier @nfiodiments, ﬂ@@nnmgnpglobkltm Gl baglgn is an
per adm ni stration.

i gh
alfared ndeuee Fa-Boaigbu Consosey ForiexapTie fibe lgrecswild type
rRhEiOAIB0UH €t ARG, AMYASLIS 1 MAARIOUS, BUSBERSI 8 one, two,

di Spef sions powder's enpor aneous

thiee F@UiBd i fe mﬁteﬁbﬁéldt@)osmbﬂ@%h't@ 238, 268 02B9, 0510 318, 320,
di spersions. The 30 suspensi on na be fornulate

32323(%1|dcﬂ3rﬂg(ﬁlé) nuRbekingwkVarg et @i hg9% Hoseas dmmmcé 2 77-94). The

ersin tt| ent and. s spe ent.s
A BRE TG Eerb kel Than PR s Be e R oY #2ERbEnt cell-
bAiatsd aPbRXIGRATEE PACt RE $6c rabl% bilit d/
mlnﬁecta e SJ95tI0n Eigﬂm%9/1269 4PCT/US§E6g¥h£b 58 or
caupparesit fikafion.a non toxi c parenteral |l y-acceptabl e
di l uent o oIv for e le a uti
1, 3-but a aﬁafr rereln & aihaairen SR EsPegi SHIP
' [ t a
Pl RERRalTE %%“e'ﬁ*ﬁu%b*gﬁ“f DSHEBGh o tan
ergbgdlments,rah InnrqundglprMeUp.y ragpen @b}ypebtldanwa 1v\h|el typke)
, SU|tabIe 5 mxtures thereof, vegetable oils,
ImgBYRAG e B Hi ge&%pelygeaﬁI%va%lng&ew&%ﬁmq Ghs rqg,lpn of any
addition, sterile, fixed oils are conventionally
enpl oyed as a sol vent or suspgnding nedium For this
pur pose any bland fixed oil may be enpl oyed i ncl udi ng
synthetic nono- or diglycerides. In addition, fatty

acids such as oleic acid find use in the preparation
of |nJectabIes 10In aII ~cases the form nust be

o, T e M .. I e o
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30 enhancing their utility for both in vitro and
especially in vivo uses, while other conpositions
wo aoRiizg46uch bal ance are of substantially | eSBCT/US2009/040288
utility. Specifically, conpositions contenplated for
use in the disclosure have an appropriate degree of
orsbithielvaripus imatireglsbutindsetypds ¢ gpegA) kgD, dpSes lIBNgG3,
and bioavailability in the body, while al so hawng1
l9&dg igte QsfIgVDIT@sN VAFIQUS BPEGIBS (<. WhIBAN pBOKE srat B other

mEfHPRASE .o Reh EMFRbE et Bl FERRBENT iR BBt thipebice i

a ARNARENMhATh@Posu eI MRgioh BbIleettides THe muthRdhsianhbe

5 delivered to the site of target antigen activity.
lmrnumgiomlpse@m raegiemody af at ore ai BIre pasidionsa dhatdawe anvolved in

St of dm nistr t|o speci fic binding
C%ﬁg 5%%531%: I%%i?'ﬁgiﬁd'enbodl nments, the

combi nat | Anser@n SRRAINERSTEYURREE CRt7esRtific SMIP

concurrently, together in the same pharmaceutically
pcalgpeniidesireay aontaér oneor iore eyalditenal redidng. Such additional

concurretl . I n other enbodi nents, 7 .
regfﬁ%rm@}ﬁ %@@PPES%QU%“CG @tﬁﬁe@@@a()és@@nw%%@w of an

ng h t [
e M LBk ) pOBRDn R RO TR ABE NG Ay e or

matatdd T iregion BiégMiondgBp amilseqUencé)af MCanb@lxgltermmus for
chenot herapeutic, or 15 conbi nati on conpositions nay

'dﬁﬁt'f!a%ﬁhoﬂ|0§ﬂ0é'f'8§atd5?rhwr@0$@%¢ dalanjtope tagss ips dedgstipn or

pEIbRYAbLNingDY sLiABRUAL!AG of BIAYAG ERHbBE].of mgaitional amino

ntracrani
adi@ rbsitaéd trat bfiee @0 uke o@@@e@ﬂ@@ﬂpﬂ&@i’on s@@té‘m& hexemplary
CD37-specific binding nolecule and the bifunctional
Ieaﬂ@rwmma&&pémhlscdl%m@sm niclude apttaldgrden 2eQUENEEs OF R8s,

s HoRRiar st b S e U MaS PR B et one, .

| ntravenopys digtidsiie Hddds CDRYISHECHIESIMD poipeptidéd that

or infusion techniques. Adm nistration by intravenous,
exhﬂmt adernatd( perdenaidentibyate.g.i, BQ%&r&sﬂ%m&@% 86%, 88%, 90%, 92%,

%n L D0 Bl 9 U LR e oL RS et st SERGR NO2
reth gﬁr éD@V'S}_{)ec?ﬂ ctSMiP pB&EEang@é Blrfed (??3?‘@% further

ner osl tilons ssent | al ree o

erppodigerds, aAaxhvelypetidet havingbat Iepstrs(l%edertthwwnm&;E@ IDeNO:2
harnful to the recipient. Injection, ecially
maw@p&u@h%@umaglzsﬂef@mary umanized CD T'ﬁpgﬁﬁc SMIP

RIS o 48, RbALEPLLA PP EBRLEC Al ) 460

cer or ‘a I'ssue nee

sdﬂufeﬁ@é sedctsd from ﬂh@tgrobb%oﬁskﬁn@bf BEQ ﬂ:)N@S@I eeqio 12, 14, 16,
del i ver&or sust ai ned rel ease nechani sm ca

1810, &8s 2¢ 10,318,138k 3l 341 I I&¢0; Al 44y, 46?618 éZa&@J %2 84, 86,

i_od dabl e rospheres or ca l,es or ot her
B4 e 00 B o SR SBrP G Eoe el BB s Tofs SEQ D
NOWs2£7-D8d gl dpepgoof a WO
2009/126944PCT/U82009/O40288 conposition (e.g
sol ubl e pdegpepce digntint abodgd mrelsmdfersrtoltbelpleg)entwe of
be i ncl ude& in the formul at hop pe dl@f| osur e
amo) %Frﬁ?' EePidees Inone senelice that are Pldeh ical |l hgearpine acid
V.
ERIRETHSh e PR\ ilde SR 4 shghifThe Suences
arrcelmdedadunglgapjst &Emmesi;ayrypro achieye the mdrinmiratperesht@eguence
period of tine. In certain cases it is beneficial to
'dSPWM aRd ROoLepnsidRgIsany sansaTvalie %W'&B&”ﬁ%}s part of the
conposition. Additional therapy may be adm nistered on
a period basis, for exanple,2dhourly, daily, weekly or
nmont hly. Bi ndi ng nol ecul e, bifunctional
chenot herapeutic, or conbination conpositions of this
di scl osure may conprise one or nore than one binding
10 nol ecul e, bifunctional chenot her apeutl c, or any

T Y rY e N | e
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cel |l -associ ated nol ecul es, include CD19 (B-1ynphocyte
antigen CD19, also referred to as B-1ynphocyte surface
W@eiovgz94B4, or Leu-12), CD20, CD21, CD22 20 (B=T/E51009/040288
receptor CD22, also referred to as Leu- 14,
B-1 ynphocyte cell adhesion nol ecul e, or BL-CAM, CD23,
séd%(acé Berdity. Soefpeeceraadé geQu@E@wldeatumm@éﬁrrmbrtaam by
unmor Necrosis Factor receptor superfam |y nenb

th@lﬁ@' BeASied} soirvamszpgefingmsoy (MSeRhs g6 ;(ﬂ 897) "Gapped

Blﬂ&gl'\?&dl %[;A?qeﬁtrﬁggﬁen%?%%ﬁ %tgﬁwd%éé%)gg%ﬁ%%rcp.lprograms"

NUMERNREINE Re3C D563BOGBY (25 witht the§rar&ii8ters 3es b defarnvafles.
to as Activation B7-2 anti gen, B70, FUN-1, or BUG3),

CD137 (alls® preferred emhodineri e presenbgissiosata provides a

ngrEEERe R A BepelR SYMBRoe el fombRr Rl e fgrminus
o(cElHB&EI%?é'ﬁﬂﬁu@aeﬁurﬁﬁhlz%méa@ c%'aﬁpveﬁr‘iﬁtﬁé "ré‘gﬂoﬁ ‘(’Véi‘)S a (G4S)s

Transrenbrane 4 superfam |y frenber 1,
linkenfehenD B0r-22@)ea mantarized ligmt cmmyanmeme@m (VL), an altered

5 it & Reeietslol B sBiose 8Pt NeTpBIS GG S ARaidRr The

hLﬁn?er cel Ieélggrgﬂé@[]\’easr %(r?}]éqn@aec umg %?@@B ?faﬁﬁﬁcf%&ﬁrfrﬁféto ts

ceﬁ:‘BSﬂyl (tedn$|nus €4 Bumed HeavyahaimFRr¢ealHeavachatth€biRinas set forth in
ecul e- or Maj or_group rhinovirus
SEBUBINGEG3. anumen tiaagy saaroFRane (OBRA Ge Adt Bt SEQ 1D
t t [\Frm.
NG B PSR GRERS R ool SEG Ay orco
arfd a huniafr avyachidih FRATETEG huBfaniZeel IBht tagin Yariable region

co-stimulates T-cell proliferation and 5 .
camprigascintiritsiamgedesnings, to itsaaarbod ternBnuseshuraep light chain

Fiek R I A EORL AR SR I § 8RB ER,8 ERilskn tont chain

FIRECL RGN chaTR2BS isgefbritPih JEY- |Uﬁ0$6‘4 'aOﬁurﬁaﬁh.bMt chain FR3,
activated glycoprotein 1 receptor),

arBBh ilighhchaie E4piRdas set éwth WHS]EQ;I&}N@ 66 m]d alhuﬂhau‘elllght chain
ntigen I LA), CD153 (also referred to as Tunor
FRRécrosis Factor ligand superfamly 10 nmenber 8, CD30

I d §
Nleg??ms actor T_I gaﬁg;v%fp ?% ﬁ]b% t%ot,h%%u-lr—'Htheavy

chElFFREI, #RJ aadtF RAtomprise GEQ th NIBSPI 44or1 5T, aned:l I1 58
anti gen Gpsgtg, Tol | rece'?tors or the like.
r'ap

espeglieio e ey g S-coftugres GO 162, I
oh1EF BRAUEE GRS IHBALIYIGA! b 3980 o 488, A Fs

en mus am re

ccﬁ'ﬁﬁﬂlé&)SE@plﬁmﬂtﬁ‘Wﬂ f o8 arg5] end Eop Aed ittiva@pd Alternatively, both
chl oranbucil); nitrosoureas (e.g., carnustine (BCNU),

thedraayy iand |(90¢3§2h9ln8mﬂt83@iﬁ|m&q$féql{qiﬁ§t3ﬁyl CONU) ) ;

S tr ,h"é't ﬁ;f”e g@%@wm@b ?s?yﬁ?e)f%eﬁecﬂy (1) expressed at up to
at%&d&ﬂa%h@%oﬁlghéme%ls(ﬂ@h QUM anided S¥ANIBH Gﬁlsam@%uch as

altretamne)); al kyl sulfonates (e.g., buslf
CABeDA GAS-ADBnese Exagplesi2@mdlay)i (B qapabE) 9f binding CD37 as well

g BASGOVERAYE ofhs Rt pigad aSreifos el Fsedararmples 4/and 5), and

?gl%idcebaé h%%oyéhbﬁg'p%iag lakio @fﬁ&bé&l%@ 2R RISHIES the
[ uor dur aci | U? | uor odeoxyuridi ne,
hgerugenabs metu re)dfmmesrmlﬁnalhxzem/ecmorﬁsﬁ(@@ Exampleeﬁjl In&) preferred

azacyti di ne, 2' - difl| uorodeoxycytidine); and

erﬁg@qjlﬁ@rgntgpd@gggt g@c@suga p@v@@&tq}gm nePeafic lglgdlng proteln that

t hi oguani ne, azat hi oprine, 2'-deoxycofornycin

(pentostatin), erythrohydrox@2bhonyl adeni ne (EHNA),

f1 udar abi ne phosphate, 2- chl orodeoxyadenosi ne

(cladribine, 2-CdA)); Type | topoi sonerase inhibitors

such as canptothecin (CPT), topotecan, and irinotecan;

natural products, such as epi podophyl ot oxins (e.qg.,

o, o
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20 such as the TNF antagonists (e.g. etanercept
(Enbrel), adalinmmb (Hum ra) and infliximb
W@ Reaitaede) ), chenoki ne i nhi bitors and adhesi oPCT/US2009/040288
nol ecul e inhibitors. The biol ogical response nodifiers
i ncl ude nonocl onal antibodies as well as reconbi nant
cdropreesobr dariststsibe €A E=R2aEBEQYICONIBRES3). rialpadtcular, this

azat hi opri ne, cycl ophospham de, cycl ospori ne,
hyraapiged &3 espe@fic Bindinghimeleculenpg suhsigatialpsthe same CD37

oipdnb RS T a8t AGRAC PRI RSB SR protein having

thetimnsurisgésumpl \aired e RYyidHHoMIBTsE abti & LeRIPEB3Y7i MBnoclonal
and the further therapeutic agent may be given .
andibedytG2%d )1 gontrast e otwrdumanizecdmogcules, ie expreissed yf high

the agents are, adnmnistered in separate fornmul ation
ehes BT PR MM eer e AR/ Shoufs £ Righ ciSree of
hH6§éseif) WEEn pliffie® 8 Bkl LI §lz8eRbLSRHN d?ﬁéh%tcg%raphy
days of “each ot her.” WD 2009/ 126944PCT/ US2009/ 040288

(SEC anaontashatopatber humanfzaedtrheleculesr dp edditionatfes CAS024
rior to adm nistration of %P

CRAT shackc i Daceaierde Tardmsr ol be ehgetve minhiting

j i it Pr i lRi-stration refers
t“f’?@é%@m é)@dr g?%ﬁéééﬁq)%ermft&bﬁqerr gﬁ?ELOZ]peut i c agent
wi t hi n t HEhe disgsafe gisbuteladedanrisolated mneipaekl moleaule

to 5 treatnment with the binding nolecul e, bifunctional.
CIRRTENG arrafsientide sesuepsaisngadinghuaapnaed Gy -specifig binding

r r e rher
Bl S A R RS Mkl by Fhnlai b O Bao e
CDRe, RuAdinR@dTRINe eHAR \RRIEBRS Fddidis, hSrRERLERéavy chain variable
admnistration is nmeant to describe adm nistration
regioms, hhenaniredecky, andiwsanizedebRE refyrantideadibxgmplary

. le,. bif i onal h h ] .
RIeET Pufisad Rnad et el eBasTehERERH o RezRngsifs SMIP
pdlypétidedrihdl8de GRotcmRt 86@PrisE YEAMMBNGES, 7 g,dh mf91u 3,15, 17,19,

nol ecule Is adm nistered in conbination with a
21,183, £|5_e2?j 20, a¥fe i3, 30h3T1 3% 41hd3f dbt HErdt, &, 8088, 85, 87, and

ent is a cytokine or, growth factor, or .
22 MR RBEITENta s SisCIoRWe ARUGES Vesiors hatgpmariss these
i NG j i di ati on
nddléibet hidfeclecaldont CAGIREI A ipda e Raede! &)
conbi nat i Phre distlosare aisbiibcldges prapessés ofipicaucing the
adm ni stered as determ ned by the treating I Ci

! . . D . physi ci an, |
PRlVRER{degSiassrbOHh NEERINy CYNREFING @uﬁa&lmgemesh%iqeés Upege syftable
" . e i t.] .

oo ffiaRIbSress,he roypartcaRcE SBMRRAN b MRfndHie tyveptives
frédhandaudu@ose- response studies, first in animal nodels
and then 20 in clinical testing, reveal optinmal
dosages for particul ar di sease states and pati ent

opul ati ons he~.adm ni.stration of the binding
Qﬁ@ﬁggﬂ?se?ﬂ:’gw u?}rc??@.l?g]at'\?ﬂe. SRRy apeutic or combination
conposi t i e frEeARaREI0s0R Bsbrbvinesd @msiRalidn Blerapy using
| east 20% after a single dose of treatnent. In one
arghdidbie @37 -spheifibiring polgapes kndwn in thalart og aisstbsed herein

at | east a t 20, about 30, bo 40, . about 50, about
arghoianangemagerasios o g BRaEsBe  100s o

B-cel | refiyctl j i r i rﬂﬁ@ﬁh t et
B-cel | count bl%?o%vﬁetcﬁg *@\?@lgqﬁoﬁctg %gf&ﬁlg ﬂr%gtr nma bihgition
therapyemaB-bedahlanyeomue thaticeontiefh ianeD3ds pacifiethindingtdomain,
_absolute B-cell_count to, for exanple, 70% 80% 90%
IngdRgsabARECLA3HARMIGYYe apdiaR:ragMeB} Aldnt-GRR antibody, a
Further, the 30 adm nistration of binding nolecule,
bi functi onal chenot herapeuti2§ or conbination
conposition of this disclosure results in desired
clinical effects in the disease or disorder being
treated. WO 2009/ 126944PCT/ US2009/ 040288 I n some
enbodi nents, patients suffering froma disease

___________
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with aberrant B cell activity who receive treatnent
according to the disclosure nay denonstrate an overall
whewefizeual response to the treatnment, based oOPCT/US2009/040288
clinical criteria well known and commonly used in the
art and as described bel ow. 5For exanple, in patients
CbB7 aepeeiiclyingloehait By chﬂlvt) her CD37-spéuifi@8MIR| st0R37-epecific
i nprove the gatl ent's condition by a clinicall

PN%rﬁl GLEHnspea BQ%P@N mptﬁ\?é@l-t%én%lﬁéﬂe@ﬁw binding

PR U P REB O e B AR R ASTAE RSB 2000 1

tender ang canelid @muoairﬁént@ntheZ@E/fsvrwe@m@rmm.n%rm&ééules useful
remai ni ng ACR neasures (Feison 10 et al ritis

foRpeminatiopsheEpy #ith a@)funaamamhemotm@aQ’aumaweoeD37 -specific
ovenent, in.an, RA ent after ,adninistr.ati
Rt s it SositideTibeg LSE G hdthdieb2nodhe Y7
antiehuden&aasH rkﬁ.@ﬂ%@fksﬁ%@”:@@SHD%Cﬁz%M NgHH eBRI4S WR17 and

neasured via protein or l'evel s. Cyt oki nes of
F93Ge (s, Lumg:laudé/ladhmnaneppﬁoz B8 ireeucqcytdNFypingllL- White

Célﬂbeff%gﬁt%mg'@’ " Rora ety 3 els AR O mePCS -
ifl VA b alfe esct?%égﬁl fol theBorRBinaG8h %her%ggl on?dé RFBANY 2885,

one turnover one resorption or er

MB%SWW@MWZM mcoem (adm MiotienaauaT, 0fBIO| Regul.
-speci fic bindi | es. Rel evant mar kers

Hom@paaé\gem 14 886&8% GZQp%dit@fdﬁg ek all thrseppdiiorigsageognize
orﬁ%ﬁSﬁbﬁ ﬁput@%' it Sl SR ANE, e? 39TPLIhs-014 (1988)

roxypro rate-resrs aCId pnosp

mai&dtnﬁg\watlth@ 2pHopd i SANMdd in Behirboleasiaty momy oy @ms?t)o

the inprovenent of RA include neasurenent of
Anethet OIS 7psrrcifimantirey thatmiay, beeM%ﬂdwlﬂcﬁgm@natlon therapy is S-B3
edi 5nsnt ation rate (ESR), rheumatoid factor, CCP
(B‘CS ic citrullinated peptide) antibodies and
aSSESS”Enlh rtahy 8HBBUfMENtS e d:@ﬁ?ls?)e%ﬁfé Blb{@iﬁb‘?ﬁdlb@ules useful
count via flow cytonetry. Specif ctors can al so be
fonsambiredionrtbenaplyevidy adifundtiafal RAep@therapeuti@sre CD37-specific

S Ssiéﬁ%hn VHIARRYPAR e chaP BenSEa 1D -2,
Aé@ﬁéﬁél?x% I§¢t§hk p@%@n@é’é RRIEthose described in WG @
rel ated aspect, t ts o corrb|na|on

2@050171481 avdhoas 1) GRBdrsafivs( S8 S) iraWdie2 V#a5Idr anprising a
according to standards known in the art. For exanple,

GRE- i shvoanaisred BumandoCaonge & whisalkingee pusiene residues
arkd B ShACHB0R 8 b RO GI08 REMEE Mg, pinoe

ovenen sease Ivity

regn)nték@ hekged & séhmfesiduds) anbluild t?@elﬂmnﬁzﬁw Ig@ECeiNand CH3
remssion is at 150 units (Sl noni s et al, Scand.

J
d%@mrSo@dtGZ&Q%FVSQAHSWQjZ WCH3 sompsisinga GR8-266F I sa portion

of T A Binel BRe ETLISC  CHA T L d B Dekaegs 1 ScFv
Vltslﬁgf%ggsts SfoW@H?CI-@eé‘drﬁﬁﬁlsmﬁ%tGﬁgm SUrst batdiRRe®human

speci fic and CD20-speCific binding nol ecul es
lgdstuhge in whichr @tithcee opsteinepresidues|arar a prolinercauboxyp terminus to

AN B ¥ SR g s e

Q‘I‘%?{OO ktﬁ%ﬁ [

cont enp atd'e? émg ﬁé%ﬁratr}eul\?gﬁtnleeatr%githnlﬁ gg{h:egﬁé <Y

chairadeablacegiodiiggubstittiteel wlitls elswuee(ﬁl‘y@Z&d heofFwev/idam11S (CSS-
i provenent in core set of eval uation such as 3 out

Sl WCht2 ¢hle casprrisieg afeddrecd vi ﬁﬁr%t@é%j yman 1gG1 hinge in
approximately 20% wi th not nore than 2 of the core
measurenents worse by 10 app2oxi mately 25% (see Ri der
et al., Arthritis Rheum 2004, 50:2281-90). It is
further contenplated that SLE patients treated
according to the disclosure may achi eve an inprovenent
in Systemc Lupus Act|V|ty I\/basure (SLAI\/D or SLE

-~ AN L " ~1 =r~ A1 s o o o oy A
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It is further contenplated that patients suffering

fromlIMtreated 30 according to the disclosure may
wa@eiaewd4e reduction in at |east one of five cPCT/E81089/040288

set out in the Idiopathic Inflammatory Myopathy

Criteria (MC) assessnment (Mller, F., supra). It is
whightthe cysteireensicdues httthe@teestd andttiiat positibies dhdvla proline

patients WO 2009/ 126944PCT/ US2009/ 040288 may result in
cagbexd detmipHs g the Mirdsystaing ate sakstitviedyuftheserintge rasiyes, and

iy K Gne L ant Trind Paller LT FecBR B8 8hGne Albost B Tt ane

hely iR 0afis15la $6gi0ATS kubﬁlt@t@dﬂﬁltrﬂﬁlsféﬂhéag@f@@S &cFv VHL11S
(ALT), and antinucl ear autoanti bod

(Gﬁ@*o‘i)tl'ﬂ YWeHadi i3 commrisingdd €x28-Vsafy, améltenedi msagn &b hinge

A RSP oS RR b BB b STBE Y PR B

tefhinusAbHRE tiéteindaUAe thl?@ b@%ltlgﬁwe‘r@%%gsﬁt%%lth ‘é!bFlHe
worsening ih no nore than 2 criteria.

resmimeseamxd)dummIgG1p@1Hi2artdsClsh3fdmnamg Wheraimathe keellclne at

58T R SR AR il
COBPRSO TS SSE AP 2 rees Bl o8t s o

altézsd hubeth lge olings e mmm meof&srara$eecasnd uyfsremelreeldues in the
decrease in tunor nunber and/or an inprovenent

hlaggé%@n Hepiuated to serine reS|duegX@'pq)h@Wndgﬁ1,ng|2 and CH3
dcfrﬁ e@rﬁﬁ% %YJ\AE% oasltrbgl t‘l} § hh’é%éﬁééﬁﬁhﬁg& Cz%ble reglon iS

sdﬁstuﬁﬁ@@wm a BéMnd;®) c2i8M séFv VB 108 @8 1HH WCH2 WCH3
"indol ent” and "aggressive" | ynphomas. | ndol ent

canyprigiogasG2ad| &u’fe/ foldlteced Bumeal IgGHyrwpg@wmwhwetbarfast@nd

th|r§t S %l ) an(ijmglggalt gf;af{ pé}dagwlgu?&mﬂj ﬁ’yrd cysteine in the
h|IR%@P€@8h§§P@ﬁM}té’tb6/tM\%|eﬂﬁQ$é§|9!]é§ d\ﬁﬁlﬁ@rﬁbﬁ%‘@ﬂ 2 @nd CH3

rginal zone |ynphonma and Hairy cell | eukem a.
ddkgglneswheseum ympleoicee atrpdsite t Of Ueeher wethad® vamable region is

susifEed o SeMeGhGRarhscty HbhIaoatiG & IGHR WCH3

cIRBdis %eétshyé”ﬂfﬁ“vogﬁ ﬁ%@e%%agqgéﬁeﬂn{;éwmﬁex ?lﬁgﬁ‘ rd

some cases, the I'nternational gnhostTc

cysselueeabldm raeshinfe moas“@.sulﬁstmnt@df\mth aceline, and human IlgG1
Ién'phoma Factors to consider in the |Pl jnclude a

CZemd el damnaingewhanein HTG>|§905V‘§aﬁt§30§ft'Oﬁg@) of @érhﬁﬁVy cha|n

varfgiet egﬁéusdﬁfliéogﬁgﬁggﬁﬁ LefNe k@ GPETRLEV YIRS, (SCSRIH
WiH2 WEHSRobRIrMg a G2 aseFs! é@%ltéﬂedﬂﬁur‘nan V§G$ tindd in which
or 1V), and extranodal site iInvolvenent (0 or 1 versus

thefirgt cystaine i %Ub/ﬁtllttllieg thh aseene; and hlar@aar@*aand Gldg domains,
t han 50% chance 1 e-free nd over, sur vj val

wheh e BUbRSRERe B opa oM BB LA o P e BP0 | B

sUbstiflRéd Rmt% #8erfiky; '(q’m@Gz@fﬁQ@F\D%m 4 hAgE (’s'HE@Hle/ CH4,
active, able to carry on all pre-di seasé perfornmance

cannpriging ar@%&r’ll satfivoand moReetIglEﬁHEZi CH3@mgsClddlregions, wherein
strenuoug@ac ut  anbu

thedeeine g 105065 HRBYEEhARY BRghS fegion s SHbstiuted with a
séwe (Pf o)fcgzé '19§HFVWH3£M%% A W‘@hg}r? TECH3, ¢ fg@?kﬂ@%%% 1

ce work; 2 Anbulator capabl
s@exl acraoaseblgA hlmgbl and @ wild tyypedgA GiHY andra<trand:ated tigARGH3
and about nore than 50% of _ waki ng hours

d%ﬁﬁ'ﬁdﬁ%k'ag g fFarbein @InoRqidad C't &%E&nlgthoQQ@d(@) G28-1

chair nore than 50% of waki ng hours; 4 5 Conpletely

di sabl ed, unable to carry on2&ny sel fcare, totally

confined to bed or chair; and, 5 Dead. (See, The

I nt ernati onal Non-Hodgkin's Lynphoma Prognostic

Factors Pr Oj ect. A predictive nodel for aggressive

non- Hodgki n' s Iynphoma N Engl J. I\/bd

PNONLN . N ON™ N A A NN PN I o ' -
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20 sweats. Definitions of the stages are as foll ows:
Stage I -invol venent of a single | ynph node region or
wo owalizeed i nvol venent of a single extral ynphak¢CTUS20gH040288
or site. Stage Il-involvenent of two or nore |ynph
node regi ons on the sanme side of the diaphragm or
sdFecHL 28 higly QHZ BB Chi#, 8omiphiging 628¢1 st®dand human IgE
extralz@rrphatl c organ or site and its regional

h
Chades13mnhCoi4 iwoiasuvhersiarthe JeHsingadeositon é@loéﬁsnepbﬂavy

ot e HbEna s BRI PURT A SeribC8fe NS AT TR L 11

hIgASEWI4 XCRCPORB oSS alG2Z8d dcFvoh YorwiH oﬂ'ﬁurﬁan IgA hinge,
éxtral ynphatic organ or site, involvenent of the

a wild e Igfx Chi2k énd gitaeated \gAcE Bidi dernaid laeking thHeoé sayboxy

R B b RRI i e YR Bibiado ot T or e
R HAAT EXIBIATEAN SGoaNaRR WV ILARBNL W LD O stant

n-regi onal ) nodal involvenent. For further details,
see The |Intcmr11am emhmldlmbmtsl—ﬁﬂ@l?kspemﬂwbmdmganomnes useful for

OB Do aPL B GRHAREA G R pre Mumanized CDAT-
sdée%f_‘ cglgg%gjn8|elcwée*b%%nb&€r(ﬁ%gﬁ'elﬁg@de ﬁ@rﬂan%é?%g})gu D37

aretfdoelids, betfrz@nm’otb@rﬂﬂumecﬁ anti O@ﬁ?hanttbo@lgl namaenzml CD37-
det er m ned y the level of response, for exanp

spekific RIMS @gqai@ms@umar%zeﬁem%os%ﬁtq%pﬁ%@%prcaﬂm @nd other
oi. G2 HL8Pe aRE LRl a, Sl 18 R briE sty OB e Ca7-

onse elimnati on di Se

spé@i’ffd iRgiAgDrordin rasplciafly huASHMZSWTOHT- @@J.ﬂ@ém@@ cHem Fv

one enbodinent, the individual receiving treatnent
(sgbeoand hgrrlaolaeldeCDa%@weptﬂn S‘dﬂtﬁm@wam@em | east a

i teri a Coo AR GonBCRED uos PTRATER Soblridlded T8

diSQbL@RH Al ﬁﬂn MYe§ I?ort @93'7"%& 'a%BG{ 0 %Ca?fou't ﬁ@trﬂ\yl UlaRiother

Cheson et al
cha'rad:tlecsﬂjmpéqer&mn &ID?;? Anndntgmmllec@é]i)@ontemﬁmw 408)is disclosure

IsEh%tgbsgsxéﬁiﬁa"”%?gfeﬁn%Er%@'@ﬂﬁ%loi‘”@ kS & poasi dE ' ©
radi 09" aR| e A5D68IAEnY! EPATS ARG BRBTIERERIre

synpt ons, es have r d 't 0nor i

capjabte of d:mnpethr&ymnthasza egnAbsred:D:W -speaific bindinkh t he
bone marrow is cl eared of |

unconf i r nBRNEBRPSE(4r BsFiH eCm%rO@H’tyé)iaﬁé@p]V\?(ren aAn
m@ﬁ'yltfeﬁ'fglrﬁ’a%%l 5 S/BBL%%Slcdéaé‘)olgeaaﬁ%égp%uétgﬁd e %Wator and

spléen es in
antPestepoke élﬂlvltf@l%e Bdﬂ@@rrﬁ,@%wém@stﬂtﬂh @erﬂk}ﬂatf rﬁgDQIrdu% and a
i ndet erm nate. _An unconfirmed conpl ete response neets
benrimislazelsddng.héhe @lkytatingrgreup @llopiaraenglanustiperisetabalites to

oRYElohs AN RO BE. B PR 15k oRedl o chsa
syﬁtﬁ@sl@fnfﬁ’éltlér?rdrﬂi Q?dé%q'%ﬁﬂ'y GPMGﬂo@%edTﬁé)beNﬂfﬁl&éﬁ)lé’hH@rmay
fornms of cancers or hyperproliferative diseases and

allveberdamustirey/@i dcildisea porire peakgneoBesidamustinethyereatioride
See, e.g., ele al [ dlematol Oncol .
hagofhede @gﬁ‘%cﬂgég‘&qptha%&%h@éégm teria for assessing
CLL; Chesg
whi ch_deserberiendetuieing oMiansil dnsRiethérabguic goents
thaﬂﬁ@y 62 SRS 14 il}-codrnbwvlatlcrln \AﬂteSCCIDBbS@ecmctbﬂmdlag fhaolecules, other
myel odyspl astic syndro I n anot her
thgEapeaitic aﬁeﬁFﬁe‘ihé‘bEQEh @m@@%ﬁ% of H‘CﬁﬁtQ”@ﬂ@@“%%ﬂuﬁé agdgare
cell cancer is manifest as a slow ng of disease
progression conpared to pati2ats not 30 receiving
t herapy. Measurenent of slowed di sease progression or
any of the above factors nmay be carried out using

techni ques wel |l -known in the art, WO
2009/ 126944PCT/ U82009/ 040288 | ncI ud| ng bone scan, CT

P p—
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As an additional aspect, the disclosure includes kits

whi ch conprise one or nore conpounds or conpositions
wais@baredh t he met hods of this disclosure 5 paPKEYE2H09/640288

a manner which facilitates their use to practice

met hods of the disclosure. In a sinplest enbodi nent,
capable af kinttiomng @des parit® apalogde onayg alkpdss tiserhin combination

descri bed herein as useful for practice of a nmethod of
with & Dfi isseraliis Bingiaaglasulas accosdingitadie piraenhadisglosure.

cont ai ner 1t ErfiLAEE e oBhe” ool EELe I gLbup ther
entitedthed étﬁnﬁ@umpwr@hpﬂéinwh@cgr@ggité aGBch ankilidg igré§p tBNA.
nmet hod of the disclosure. Preferably, the conpound or

Theapoepundthatcopuicegean allkylatingigropawydd wiemred i@ agian
“ further ,i | i i le f )
AR atiodi Moateih BrbptifiénRanlg Rl cdegts,ars wiragee

mletgs of adm nistration or for practicing a screening
assay. The kit may include a | abel that describes use
of the bihw rggrmplucicelamatagyed sefers g 8N antimetatmlite thadfmimics
the 15 disclosure. WO 2009/ 126944PCT/ US2009/ 040288

the RBLIES O EXGARPRIE RURISS ACSPETIOT o BN RO LS 08, two,

- | | .
I P18 CHBLnSBRE! e DL AFE FRORE S TGP R REY MR Byrnes.
Exerapiahepuamé ahalkdigaes inclidd Bzatbioptinkee meradptopurimelehiogadnine,

t hese nol ecul es can be chineric, hunmani zed, or human.
fluggrabigp ceentpsiatinyandpsladdbiped | i ght chain vari abl e

' f ' 1  236- 24 »
e A S
if EBssésdsUftae st QneDuNEi? é1la 2ifna thalklre? FExerfblagy functions of

preferred |ight and heavy chain variable regions are
pysinsvarkidgues BEQdeDNNCsra3E: with ofirhilSEQN DPNOSE 2vicleptige

respectively. Preferred. |i.ght and.hea chai n vari abl e
sy B U SR MElRRe P BB ReyBpss fREle R e
perSéﬁﬁ%,ed’r MildiaRklcR) €RBBOM JucRkRY mhbaingehaiflRletdel flRductase,

NOS: 225- 229, while preferred hinges include SEQ ID
DNaatpherasgs adenosine deaminaseyaandi lrih@inoprporated indal DNA or

’r%:bodi ment is CAS-024 [G28-1 VH (MPOF, Y1 02S) - WL
Rke] 95A) scFv (SSCG-P) H WCH2 WOH3], which is a

reconbi nant, 483 ami no acid single-chain fusion

protein that binds to human CD37. The bi ndi ng 20
Compesitions apdiMethods humani zed scFv based on the &8-1

anti body vari abl e re%i on CDRs, including nmutations in
t he heavyNig #srgoR3dngmiesent lpsusaPreYides acneinodfae

LB S B (S BcA T B

comprhgieg adﬁiiﬂi‘i@te&im'gQOjaJMjéﬂﬂn ("ethéeof (v, aam Mdividual having or
termnus of a nodified upper and core IgGl hi ncg.e.
suspgriad gfiiaving a diseasgmsspeigted wih @beriane B-eslisadivifgsan

ound in these hinge reg are.each.substituted wt ,
eftglP ahly U ERE nlopSesd BT aBRSiur BRI PRlRe ik Biytdg herein
(etg?) epnehHppct or domai n conprising CH2 and CH3 donmai ns
of g@. The am no acid sequence of CAS-024 is set out
i n SEQ | DNnNDo233. adpieglirtbe prasentsliduinauye pnavideg atmethadrior

arjahle reqgi on am no.acid sequenc i gnnen of .
refftice selSh iR @k SisFase SSdeetyh AbaRanhEp pctiviy
oGRS a8y S e g 35585 S ekl therpof an effective amoupt of a
CBpeaiplcificih@ngonsieculet(s.cCoDASF04) dbesa bifphétomal

Li nker
chemotherapeutic (e.g., bendamustine). As described above, CD37-specific

30
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H nge* AA SEQ I D NO. CAS-001 Vk3: VH5-51 16aa

(G4S) 2(HAT)G SSC-P 6 CAS-002 VKk3:VH5 JH4 CDRL1 (T25A);
WEDRMB2(OMDIF) 16aa (4S)2(GAT) G SSC- P 48 CAS- OBGI/US2009/040288

Vk3: VH5 JH5a CDRL1 (T25A); CDRH3 (MPOF; Y1 02S) 16aa

(4S) 2( AT) G SSC-P 52 CAS-007 Vk3: VH5-51 (Linker
biné@ngSholecules useful for combination therapy with a bifunctional

chemotherapeutic are not limited to humanized CD37-specific binding molecules,
but include other CD37-specific binding molecules that have not been
humanized.

In one embodiment, a composition comprising a CD37 therapeutic
and a bifunctional chemotherapeutic act synergistically in reducing B cells or
treating a disease associated with aberrant B cell activity. Two or more
compounds that act synergistically interact such that the combined effect of the
compounds is greater than the sum of the individual effects of each compound
when administered alone (see, e.g., Berenbaum, Pharmacol. Rev. 41:93, 1989).
For example, an interaction between small modular immunopharmaceutical that
targets CD37 and another agent or compound may be analyzed by a variety of
mechanistic and empirical models (see, e.g., Ouzounov et al., Antivir. Res.
55:425, 2002). A commonly used approach for analyzing the interaction between
a combination of agents employs the construction of isoboles (iso-effect curves,
also referred to as isobolograms), in which the combination of agents (da, dy) is
represented by a point on a graph, the axes of which are the dose-axes of the
individual agents (see, e.g., Ouzounov et al., supra; see also Tallarida, J.
Pharmacol. Exp. Therap. 298:865, 2001).

Another method for analyzing drug-drug interactions (antagonism,
additivity, synergism) known in the art includes determination of combination
indices (Cl) according to the median effect principle to provide estimates of 1Cs
values of compounds administered alone and in combination (see, e.g., Chou. In
Synergism and Antagonism Chemotherapy. Eds. Chou and Rideout. Academic
Press, San Diego Calif., pages 61-102, 1991; CalcuSyn™ software). A Cl value
of less than one represents synergistic activity, equal to one represents additive
activity, and greater than one represents antagonism.

Still another exemplary method is the independent effect method
(Pritchard and Shipman, Antiviral Res. 14:181, 1990; Pritchard and Shipman,
Antiviral Therapy 1:9, 1996; MACSYNERGY™ Il software, University of Michigan,
Ann Arbor, Mich.). MACSYNERGY ™ Il software allows a three-dimensional (3-

D) examination of compound interactions by comparing a calculated additive

31
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1l6aa ((4S)3S SSC-P 8 CAS-008 Vk3: VH5-51 VH V11S 16aa
(GAS)2(AT)G SSC-P 10 CAS-009 Vk3: VH5-51 CDRL1 (E27Q

WA 0ma/1263465) 2( GAT) G SSC-P 12 CAS-010 Vk3: VH5- 51PCDRE09/040288
(N28S) 16aa (AS)2(HAT)G SSC-P 14 CAS-011 WKk3: VH5-51
CDRL1 (T25A) 16aa

surface to observed data to generate differential plots that reveal regions (in the

form of a volume) of statistically greater than expected (synergy) or less than
expected (antagonism) compound interactions. For example, a composition
comprising a CD37-specific binding molecule and a bifunctional
chemotherapeutic alters viral replication will be considered to have synergistic
activity or have a synergistic effect when the volume of synergy produced as
calculated by the volume of the synergy peaks is preferably about 15% greater
than the additive effect (that is, the effect of each agent alone added together), or
preferably about a 2-fold to 10-fold greater than the additive effect, or preferably
about a 3-fold to 5-fold or more greater than the additive effect.

In further embodiments, a CD37-specific binding molecule and a
bifunctional chemotherapeutic can be administered to act synergistically in the
treatment of B-cell malignancies or B-cell cancers. B-cell malignancies or B-cell
cancers include B-cell lymphomas [such as various forms of Hodgkin's disease,
non-Hodgkins lymphoma (NHL) or central nervous system lymphomas],
leukemias [such as acute lymphoblastic leukemia (ALL), chronic lymphocytic
leukemia (CLL), Hairy cell leukemia and chronic myoblastic leukemia)] and
myelomas (such as multiple myeloma). Additional B cell cancers include small
lymphocytic lymphoma, B-cell prolymphocytic leukemia, lymphoplasmacytic
lymphoma, splenic marginal zone lymphoma, plasma cell myeloma, solitary
plasmacytoma of bone, extraosseous plasmacytoma, extra-nodal marginal zone
B-cell lymphoma of mucosa-associated (MALT) lymphoid tissue, nodal marginal
zone B-cell lymphoma, follicular lymphoma, mantle cell lymphoma, diffuse large
B-cell lymphoma, mediastinal (thymic) large B-cell lymphoma, intravascular large
B-cell lymphoma, primary effusion lymphoma, Burkitt lymphoma/leukemia, B-cell
proliferations of uncertain malignant potential, lymphomatoid granulomatosis, and
post-transplant lymphoproliferative disorder.

Burkitt's lymphoma (or "Burkitt's B cell malignancy”, or "Burkitt's
tumor", or "Malignant lymphoma, Burkitt's type") is a cancer of the lymphatic
system (in particular, B lymphocytes). It can be divided into three main clinical
variants: the endemic, the sporadic and the immunodeficiency-associated

variants.
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Non-Burkitt's B cell malignancies include, but are not limited to, B-
cell chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma, B-cell
prolymphocytic leukemia, an acute lymphoblastic leukemia (ALL),
lymphoplasmacytic lymphoma (including, but not limited to, Waldenstrom’s
macroglobulinemia), marginal zone lymphomas (including, but not limited to,
splenic marginal zone B-cell lymphoma, nodal marginal zone lymphoma, and
extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue
(MALT) type), hairy cell leukemia, plasma cell myeloma/plasmacytoma, follicular
lymphoma, mantle cell lymphoma (MCL), diffuse large cell B-cell lymphoma,
transforming large B cell ymphoma, mediastinal large B-cell lymphoma,
intravascular large B-cell lymphoma, primary effusion lymphoma, and non-
Burkitt's non-Hodgkins lymphoma (NHL).

Disorders characterized by autoantibody production are often
considered autoimmune diseases. Autoimmune diseases include, but are not
limited to: arthritis, rneumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, polychondritis, psoriatic arthritis, psoriasis, dermatitis,
polymyositis/dermatomyositis, inclusion body myositis, inflammatory myositis,
toxic epidermal necrolysis, systemic scleroderma and sclerosis, CREST
syndrome, responses associated with inflammatory bowel disease, Crohn's
disease, ulcerative colitis, respiratory distress syndrome, adult respiratory
distress syndrome (ARDS), meningitis, encephalitis, uveitis, colitis,
glomerulonephritis, allergic conditions, eczema, asthma, conditions involving
infiltration of T cells and chronic inflammatory responses, atherosclerosis,
autoimmune myocarditis, leukocyte adhesion deficiency, systemic lupus
erythematosus (SLE), subacute cutaneous lupus erythematosus, discoid lupus,
lupus myelitis, lupus cerebritis, juvenile onset diabetes, multiple sclerosis, allergic
encephalomyelitis, neuromyelitis optica, rheumatic fever, Sydenham’s chorea,
immune responses associated with acute and delayed hypersensitivity mediated
by cytokines and T-lymphocytes, tuberculosis, sarcoidosis, granulomatosis
including Wegener's granulomatosis and Churg-Strauss disease,
agranulocytosis, vasculitis (including hypersensitivity vasculitis/angiitis, ANCA

and rheumatoid vasculitis), aplastic anemia, Diamond Blackfan anemia, immune
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hemolytic anemia including autoimmune hemolytic anemia (AIHA), pernicious
anemia, pure red cell aplasia (PRCA), Factor VIII deficiency, hemophilia A,
autoimmune neutropenia, pancytopenia, leukopenia, diseases involving
leukocyte diapedesis, central nervous system (CNS) inflammatory disorders,
multiple organ injury syndrome, myasthenia gravis, antigen-antibody complex
mediated diseases, anti-glomerular basement membrane disease, anti-
phospholipid antibody syndrome, allergic neuritis, Behcet disease, Castleman's
syndrome, Goodpasture's syndrome, Lambert-Eaton Myasthenic Syndrome,
Reynaud's syndrome, Sjorgen's syndrome, Stevens-Johnson syndrome, solid
organ transplant rejection, graft versus host disease (GVHD), pemphigoid
bullous, pemphigus, autoimmune polyendocrinopathies, seronegative
spondyloarthropathies, Reiter's disease, stiff-man syndrome, giant cell arteritis,
immune complex nephritis, IgA nephropathy, IgM polyneuropathies or IgM
mediated neuropathy, idiopathic thrombocytopenic purpura (ITP), thrombotic
thrombocytopenic purpura (TTP), Henoch-Schonlein purpura, autoimmune
thrombocytopenia, autoimmune disease of the testis and ovary including
autoimmune orchitis and oophoritis, primary hypothyroidism; autoimmune
endocrine diseases including autoimmune thyroiditis, chronic thyroiditis
(Hashimoto's Thyroiditis), subacute thyroiditis, idiopathic hypothyroidism,
Addison's disease, Grave's disease, autoimmune polyglandular syndromes (or
polyglandular endocrinopathy syndromes), Type | diabetes also referred to as
insulin-dependent diabetes mellitus (IDDM) and Sheehan's syndrome;
autoimmune hepatitis, lymphoid interstitial pneumonitis (HIV), bronchiolitis
obliterans (non-transplant) vs NSIP, Guillain-Barre' Syndrome, large vessel
vasculitis (including polymyalgia rheumatica and giant cell (Takayasu's) arteritis),
medium vessel vasculitis (including Kawasaki's disease and polyarteritis nodosa),
polyarteritis nodosa (PAN) ankylosing spondylitis, Berger's disease (IgA
nephropathy), rapidly progressive glomerulonephritis, primary biliary cirrhosis,
Celiac sprue (gluten enteropathy), cryoglobulinemia, cryoglobulinemia associated
with hepatitis, amyotrophic lateral sclerosis (ALS), coronary artery disease,
familial Mediterranean fever, microscopic polyangiitis, Cogan's syndrome,

Whiskott-Aldrich syndrome and thromboangiitis obliterans, autoimmune thyroid
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disease (such as Graves' disease and Hashimoto's thyroiditis), Sjogren's
syndrome, and idiopathic inflammatory myopathy (lIM), including
dermatomyositis (DM) and polymyositis (PM). The above autoimmune diseases
may also be treated with humanized CD37-specific binding molecules or with the
combination of CD37-specific binding molecules and a bifunctional
chemotherapeutic.

In one aspect of the disclosure, a humanized CD37-specific binding
molecule or a combination of a CD37-specific binding molecule with a
bifunctional chemotherapeutic is administered in a pharmaceutical composition.
To administer a humanized CD37-specific binding molecule or a combination of a
CD37-specific binding molecule with a bifunctional chemotherapeutic to human or
test animals, it is preferable to formulate the binding molecule or the combination
in @ composition comprising one or more pharmaceutically acceptable carriers.
The phrase "pharmaceutically or pharmacologically acceptable” refer to
molecular entities and compositions that do not produce allergic, or other adverse
reactions when administered using routes well-known in the art, as described
below. "Pharmaceutically acceptable carriers” include any and all clinically useful
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents and the like. In addition, compounds may form
solvates with water or common organic solvents. Such solvates are
contemplated as well.

Pharmaceutical compositions of the present disclosure containing a
humanized CD37-specific binding molecule or a combination of a CD37-specific
binding molecule with a bifunctional chemotherapeutic used in a method of the
disclosure may contain pharmaceutically acceptable carriers or additives
depending on the route of administration. Examples of such carriers or additives
include water, a pharmaceutical acceptable organic solvent, collagen, polyvinyl
alcohol, polyvinylpyrrolidone, a carboxyvinyl polymer, carboxymethylcellulose
sodium, polyacrylic sodium, sodium alginate, water-soluble dextran,
carboxymethyl starch sodium, pectin, methyl cellulose, ethyl cellulose, xanthan
gum, gum Arabic, casein, gelatin, agar, diglycerin, glycerin, propylene glycol,

polyethylene glycol, Vaseline, paraffin, stearyl alcohol, stearic acid, human serum
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albumin (HSA), mannitol, sorbitol, lactose, a pharmaceutically acceptable

surfactant and the like. Additives used are chosen from, but not limited to, the
above or combinations thereof, as appropriate, depending on the dosage form of
the present disclosure.

Formulation of the pharmaceutical composition will vary according
to the route of administration selected (e.g., solution, emulsion). An appropriate
composition comprising the antibody to be administered can be prepared in a
physiologically acceptable vehicle or carrier. For solutions or emulsions, suitable
carriers include, for example, agueous or alcoholic/aqueous solutions, emulsions
or suspensions, including saline and buffered media. Parenteral vehicles can
include sodium chloride solution, Ringer's dextrose, dextrose and sodium
chloride, lactated Ringer's or fixed oils. Intravenous vehicles can include various
additives, preservatives, or fluid, nutrient or electrolyte replenishers

A variety of aqueous carriers, e.g., water, buffered water, 0.4%
saline, 0.3% glycine, or agueous suspensions may contain the active compound
in admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or
wetting agents may be a naturally-occurring phosphatide, for example lecithin, or
condensation products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of ethylene oxide with long
chain aliphatic alcohols, for example heptadecaethyl-eneoxycetanol, or
condensation products of ethylene oxide with partial esters derived from fatty
acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty
acids and hexitol anhydrides, for example polyethylene sorbitan monooleate.
The aqueous suspensions may also contain one or more preservatives, for
example ethyl, or n-propyl, p-hydroxybenzoate.

A CD37-specific binding molecule, a combination of a CD37-
specific binding molecule with a bifunctional chemotherapeutic, or a composition

comprising the binding molecule or the combination can be lyophilized for storage
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and reconstituted in a suitable carrier prior to use. This technique has been

shown to be effective with conventional immunoglobulins. Any suitable
lyophilization and reconstitution techniques can be employed. It will be
appreciated by those skilled in the art that lyophilization and reconstitution can
lead to varying degrees of activity loss and that use levels may have to be
adjusted to compensate.

Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active compound in
admixture with a dispersing or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents and suspending agents are
exemplified by those already mentioned above.

The concentration of CD37-specific binding molecule or bifunctional
chemotherapeutic in these formulations can vary widely, for example from less
than about 0.5%, usually at or at least about 1% to as much as 15 or 20% by
weight and will be selected primarily based on fluid volumes, viscosities, efc., in
accordance with the particular mode of administration selected. Thus, a typical
pharmaceutical composition for parenteral injection could be made up to contain
1 mL sterile buffered water, and 50 mg of antibody. A typical composition for
intravenous infusion could be made up to contain 250 mL of sterile Ringer's
solution, and 150 mg of antibody. Actual methods for preparing parenterally
administrable compositions will be known or apparent to those skilled in the art
and are described in more detail in, for example, Remington's Pharmaceutical
Science, 15th ed., Mack Publishing Company, Easton, Pa. (1980). An effective
dosage of CD37-specific binding molecules (including humanized CD37-specific
binding molecules) is within the range of 0.01 mg to 1000 mg per kg of body
weight per administration.

The pharmaceutical compositions may be in the form of a sterile
injectable aqueous, oleaginous suspension, dispersions or sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. The
suspension may be formulated according to the known art using those suitable
dispersing or wetting agents and suspending agents which have been mentioned

above. The sterile injectable preparation may also be a sterile injectable solution
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example as a solution in 1,3-butane diol. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), suitable
mixtures thereof, vegetable oils, Ringer's solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as a solvent
or suspending medium. For this purpose any bland fixed oil may be employed
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables.

In all cases the form must be sterile and must be fluid to the extent
that easy syringability exists. The proper fluidity can be maintained, for example,
by the use of a coating, such as lecithin, by the maintenance of the required
particle size in the case of dispersion and by the use of surfactants. It must be
stable under the conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms, such as bacteria and fungi.
The prevention of the action of microorganisms can be brought about by various
antibacterial or antifungal agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, thimerosal, or the like. In many cases, it will be desirable to include
isotonic agents, for example, sugars or sodium chloride. Prolonged absorption of
the injectable compositions can be brought about by the use in the compositions
of agents delaying absorption, for example, aluminum monostearate and gelatin.

Compositions useful for administration may be formulated with
uptake or absorption enhancers to increase their efficacy. Such enhancers
include for example, salicylate, glycocholate/linoleate, glycholate, aprotinin,
bacitracin, SDS, caprate and the like. See, e.g., Fix (J. Pharm. Sci., 85:1282-
1285, 1996) and Oliyai and Stella (Ann. Rev. Pharmacol. Toxicol., 32:521-544,
1993).

In addition, the properties of hydrophilicity and hydrophobicity of the
compositions contemplated for use in the disclosure are well balanced, thereby
enhancing their utility for both in vitro and especially in vivo uses, while other
compositions lacking such balance are of substantially less utility. Specifically,

compositions contemplated for use in the disclosure have an appropriate degree
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schene. In one aspect, methods of the disclosure include a step of
administration of a CD37-specific binding molecule composition. In certain
embodiments, the combinations of compounds may be administered
concurrently, together in the same pharmaceutically acceptable carrier, or
separately (but concurrently). In other embodiments, the CD37
immunotherapeutic (i.e., the CD37-specific binding molecule) and a bifunctional
chemotherapeutic can be administered sequentially, in any order and in any
combination.

The binding molecule, bifunctional chemotherapeutic, or
combination compositions may be administered orally, topically, transdermally,
parenterally, by inhalation spray, vaginally, rectally, or by intracranial injection, or
any combination thereof. In one embodiment, both the CD37-specific binding
molecule and the bifunctional chemotherapeutic are administered parenterally,
either concurrently or sequentially. The term parenteral, as used herein, includes
subcutaneous injections, intravenous, intramuscular, intracisternal injection, or
infusion techniques. Administration by intravenous, intradermal, intramusclar,
intramammary, intraperitoneal, intrathecal, retrobulbar, intrapulmonary injection
and or surgical implantation at a particular site is contemplated as well.
Generally, compositions are essentially free of pyrogens, as well as other
impurities that could be harmful to the recipient. Injection, especially intravenous,
is preferred.

In one embodiment, administration is performed at the site of a
cancer or affected tissue needing treatment by direct injection into the site or via
a sustained delivery or sustained release mechanism, which can deliver the
formulation internally. For example, biodegradable microspheres or capsules or

other biodegradable polymer configurations capable of sustained delivery of a
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multiple sites. The multiple administrations may be rendered simultaneously or
may be administered over a period of time. In certain cases it is beneficial to
provide a continuous flow of the therapeutic composition. Additional therapy may
be administered on a period basis, for example, hourly, daily, weekly or monthly.

Binding molecule, bifunctional chemotherapeutic, or combination
compositions of this disclosure may comprise one or more than one binding
molecule, bifunctional chemotherapeutic, or any combination thereof. Also
contemplated by the present disclosure is the administration of binding molecule,
bifunctional chemotherapeutic, or combination compositions in conjunction with a
further therapeutic agent. Further therapeutic contemplated by the disclosure
are listed in paragraphs below.

A further therapeutic agent may be a B-cell-associated molecule.
Other B-cell-associated molecules contemplated by the disclosure include
binding molecules which bind to B-cell surface molecules that are not CD37. B-
cell-associated molecules, include CD19 (B-lymphocyte antigen CD19, also
referred to as B-lymphocyte surface antigen B4, or Leu-12), CD20, CD21, CD22
(B-cell receptor CD22, also referred to as Leu-14, B-lymphocyte cell adhesion
molecule, or BL-CAM), CD23, CD40 (B-cell surface antigen CD40, also referred
to as Tumor Necrosis Factor receptor superfamily member 5, CD40L receptor, or
Bp50), CD80 (T lymphocyte activation antigen CD80, also referred to as
Activation B7-1 antigen, B7, B7-1, or BB1), CD86 (T lymphocyte activation
antigen CD86, also referred to as Activation B7-2 antigen, B70, FUN-1, or BU63),
CD137 (also referred to as Tumor Necrosis Factor receptor superfamily member
9), CD152 (also referred to as cytotoxic T-lymphocyte protein 4 or CTLA-4), L6
(Tumor-associated antigen L6, also referred to as Transmembrane 4 superfamily
member 1, Membrane component surface marker 1, or M3S1), CD30
(lymphocyte activation antigen CD30, also referred to as Tumor Necrosis Factor
receptor superfamily member 8, CD30L receptor, or Ki-1), CD50 (also referred to
as Intercellular adhesion molecule-3 (ICAM3), or ICAM-R), CD54 (also referred to
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receptor), B7-H1 (ligand for an immunoinhibitory receptor expressed by activated
T cells, B-cells, and myeloid cells, also referred to as PD-L1; see Dong, et al.,
"B7-H1, a third member of the B7 family, co-stimulates T-cell proliferation and
interleukin-10 secretion," Nat. Med., 5:1365-1369 (1999), CD134 (also referred to
as Tumor Necrosis Factor receptor superfamily member 4, OX40, OX40L
receptor, ACT35 antigen, or TAX-transcriptionally activated glycoprotein 1
receptor), 41BB (4-1BB ligand receptor, T-cell antigen 4-1BB, or T-cell antigen
ILA), CD153 (also referred to as Tumor Necrosis Factor ligand superfamily
member 8, CD30 ligand, or CD30-L), CD154 (also referred to as Tumor Necrosis
Factor ligand superfamily member 5, TNF-related activation protein, TRAP, or T
cell antigen Gp39), Toll receptors, or the like.

Examples of chemotherapeutic agents contemplated as further
therapeutic agents include alkylating agents, such as nitrogen mustards (e.g.,
mechlorethamine, cyclophosphamide, ifosfamide, melphalan, and chlorambucil);
nitrosoureas (e.g., carmustine (BCNU), lomustine (CCNU), and semustine
(methyl-CCNU)); ethyleneimines and methyl-melamines (e.g.,
triethylenemelamine (TEM), triethylene thiophosphoramide (thiotepa), and
hexamethylmelamine (HMM, altretamine)); alkyl sulfonates (e.g., buslfan); and
triazines (e.g., dacabazine (DTIC)); antimetabolites, such as folic acid analogues
(e.g., methotrexate, trimetrexate, and pemetrexed (multi-targeted antifolate));
pyrimidine analogues (such as 5-fluorouracil (5-FU), fluorodeoxyuridine,
gemcitabine, cytosine arabinoside (AraC, cytarabine), 5-azacytidine, and 2,2’-
difluorodeoxycytidine); and purine analogues (e.g, 6-mercaptopurine, 6-
thioguanine, azathioprine, 2’-deoxycoformycin (pentostatin),
erythrohydroxynonyladenine (EHNA), fludarabine phosphate, 2-
chlorodeoxyadenosine (cladribine, 2-CdA)); Type | topoisomerase inhibitors such
as camptothecin (CPT), topotecan, and irinotecan; natural products, such as
epipodophylotoxins (e.g., etoposide and teniposide); and vinca alkaloids (e.g.,
vinblastine, vincristine, and vinorelbine); anti-tumor antibiotics such as
actinomycin D, doxorubicin, and bleomycin; radiosensitizers such as 5-

bromodeozyuridine, 5-iododeoxyuridine, and bromodeoxycytidine; platinum

41



10

15

20

25

30

110 css(s)-hlgGl EPKSCDKTHTSPP SS 112 sss(p)-hlgGlL
EPKSSDKTHTSPP SP 98 sss(s)-hl gGl EPKSSDKTHTSPP SS 100
WhL@ad1269 STPPTP SP STPPTP SP S 115 hl gA2 VPPPRPI/LSH09/040288
hl gG3 ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPEPKS
CDTPPPCPRCPEPKSCDTPPPCPRCP 118 hl gG3(ccc)
cddriiaetioPeBeipRR sZhEhgéisflatia) cdrBESIDN PRRCBRENIDIAERD substituted

ureas, such as hydroxyurea; and methylhydrazine derivatives such as N-
methylhydrazine (MIH) and procarbazine.

Further therapeutic agents contemplated by this disclosure for
treatment of autoimmune diseases are referred to as immunosuppressive agents,
which act to suppress or mask the immune system of the individual being treated.
Immunosuppressive agents include, for example, non-steroidal anti-inflammatory
drugs (NSAIDs), analgesics, glucocorticoids, disease-modifying antirheumatic
drugs (DMARDs) for the treatment of arthritis, or biologic response modifiers.
Compositions in the DMARD description are also useful in the treatment of many
other autoimmune diseases aside from RA.

Exemplary NSAIDs are chosen from the group consisting of
ibuprofen, naproxen, naproxen sodium, Cox-2 inhibitors such as Vioxx and
Celebrex, and sialylates. Exemplary analgesics are chosen from the group
consisting of acetaminophen, oxycodone, tramadol of proporxyphene
hydrochloride. Exemplary glucocorticoids are chosen from the group consisting
of cortisone, dexamethasone, hydrocortisone, methylprednisolone, prednisolone,
or prednisone. Exemplary biological response modifiers include molecules
directed against cell surface markers (e.g., CD4, CD5, etc.), cytokine inhibitors,
such as the TNF antagonists (e.g. etanercept (Enbrel), adalimumab (Humira) and
infliximab (Remicade)), chemokine inhibitors and adhesion molecule inhibitors.
The biological response modifiers include monoclonal antibodies as well as
recombinant forms of molecules. Exemplary DMARDs include azathioprine,
cyclophosphamide, cyclosporine, methotrexate, penicillamine, leflunomide,
sulfasalazine, hydroxychloroquine, Gold (oral (auranofin) and intramuscular) and
minocycline.

It is contemplated the binding molecule composition and the further
therapeutic agent may be given simultaneously in the same formulation.
Alternatively, the agents are administered in a separate formulation but
concurrently, with concurrently referring to agents given, for example, within

minutes, hours or days of each other.
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hl gG3(csc) EPKSCDTPPPSPRCP 126 hl gG3(ccs)

EPKSCDTPPPCPRSP 259 hl g&3(ssc) EPKSCDTPPPSPRCP 260
wWhb@S3t®es) EPKSCDTPPPCPRSP 261 hl gG3(css) PCT/US2009/040288

EPKSCDTPPPSPRSP 122 hl gG3(sss) EPKSSDTPPPSPRSP 124

hl gD ESPKAQASSVPTAQPQAEGSLAKATTAPATTRNTG

RGGEEKKKHK I ErEIpB&T, Rné 2utther therapeutic ageAtlididdroinidtered
framewor k. regl ons that may be used in CD 37 specific
prarigiadinstraten @gth%@aﬁInssmgiﬂcplem'fée@ncm ghemotherapeutic, or

RGBS S0 R gy o v
fulRBr thelpgsé dticCad@n diitheh edtaRigBSof minutes, hours, or one week prior to
treatment with the binding molecule, bifunctional chemotherapeutic, or
combination composition. It is further contemplated that the further therapeutic
agent is administered subsequent to administration of the binding molecule
composition. Subsequent administration is meant to describe administration
more than minutes, hours, or weeks after binding molecule, bifunctional
chemotherapeutic, or combination composition treatment or administration.

It is further contemplated that when the binding molecule is
administered in combination with a further therapeutic agent, wherein the further
therapeutic agent is a cytokine or growth factor, or a chemotherapeutic agent, the
administration may also include use of a radiotherapeutic agent or radiation
therapy. The radiation therapy administered in combination with an antibody
composition is administered as determined by the treating physician, and at
doses typically given to patients being treated for cancer.

These compositions may be administered in a single dose or in
multiple doses. Standard dose-response studies, first in animal models and then
in clinical testing, reveal optimal dosages for particular disease states and patient
populations.

The administration of the binding molecule, bifunctional
chemotherapeutic or combination composition decreases the B-cell population by
at least 20% after a single dose of treatment. In one embodiment, the B-cell
population is decreased by at least about 20, about 30, about 40, about 50, about
60, about 70, about 80, about 90, or about 100%. B-cell reduction is defined as a
decrease in absolute B-cell count below the lower limit of the normal range.

B-cell recovery is defined as a return of absolute B-cell count to, for example,
70%, 80%, 90% of a subject’s baseline value or normal range. Further, the
administration of binding molecule, bifunctional chemotherapeutic, or combination
composition of this disclosure results in desired clinical effects in the disease or

disorder being treated.

43



10

15

20

25

30

V-regi on Human VH Framewor k Regions SEQ ID NO  FRI

VHL QVQLVQSGAEVKKPGASVKVSCKASGYTFT 140 VHL QVQLVQ
WERSRABNMIIRE GS SVKVSCKASGGTFS 141 VH1 PCT/US2009/040288

EVQLVQSGAEVKKPGATVKI SCKVSGYTFT 143 VHS

EVQLVQSGAEVKKPGESLKI SCKGSGYSFT 144 VHS

EVQLVOSCGAR\SOREEBIIsdBaEIS Sy airdntd 4bffetiflg from a disease associated

wi%/%gr?asr?ts g%ﬁﬁiﬁﬁ%ﬁﬁgﬁggﬂ It:r-léatlrﬁgnt according to the disclosure
may demonstrate an overall beneficial response to the treatment, based on
clinical criteria well known and commonly used in the art and as described below.

For example, in patients affected by rheumatoid arthritis, the
administration may improve the patient’s condition by a clinically significant
amount [e.g., achieves the American College of Rheumatology Preliminary
Detection of Improvement (ACR20)], and/or an improvement of 20% in tender
and swollen joint and 20% improvement in 3/5 remaining ACR measures (Felson
et al., Arthritis Rheum. 1995, 38:727-35). Biological measures for improvement
in an RA patient after administration of CD37-specific and CD20-specific binding
molecules include measurement of changes in cytokine levels, measured via
protein or RNA levels. Cytokines of interest include, but are not limited to, TNF-a,
IL-1, interferons, Blys, and APRIL. Cytokine changes may be due to reduced B
cell numbers or decreased activated T cells. In RA patients, markers relevant to
bone turnover (bone resorption or erosion) are measured before and after
administration of CD20-specific binding molecules. Relevant markers include,
but are not limited to, alkaline phosphatase, osteocalcin, collagen breakdown
fragments, hydroxyproline, tartrate-resistant acid phosphatase, and RANK ligand
(RANKL). Other readouts relevant to the improvement of RA include
measurement of C reactive protein (CRP) levels, erythrocyte sedimentation rate
(ESR), rheumatoid factor, CCP (cyclic citrullinated peptide) antibodies and
assessment of systemic B cell levels and lymphocyte count via flow cytometry.
Specific factors can also be measured from the synovium of RA patients,
including assessment of B cell levels in synovium from synovium biopsy, levels of
RANKL and other bone factors and cytokines set out above.

In a related aspect, the effects of combination administration on
other diseases may be measured according to standards known in the art. For
example, it is contemplated that Crohn’s disease patients treated according to the
invention achieve an improvement in Crohn’s Disease Activity Index (CDAI) in the
range of about 50 to about 70 units, wherein remission is at 150 units (Simonis et
al, Scand. J Gastroent. 1998, 33:283-8). A score of 150 or 200 is considered
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FR2 V-regi on Human VH Franmewor k Regi ons SEQ I D NO.

VH1 W/RQAPGQGLEWMG 147 VH1I W/QQAPGKGLEWMG 150 VHS5
WOROVRGIKGLEWMG 151 FR3 VHL RVIMITD T ST S PCT/US2009/040288

TAYMELRSLRSDDTAVYYCAR 154 VH1 RVTI TADESTSTAYMELS

SLRSEDTAVYYCAR 155

normal, while a score of 450 is considered a severe disease score. It is further
desired that administration of the CD37-specific and CD20-specific binding
molecules results in a reduction in perinuclear anti-neutrophil antibody (PANCA)
and anti-Saccharomyces cervisiae antibody (ASCA) in individuals affected by
inflammatory bowel disease.

It is further contemplated that adult and juvenile myositis patients
treated according to the disclosure may achieve an improvement in core set of
evaluations, such as 3 out of 6 of the core set measured improved by
approximately 20%, with not more than 2 of the core measurements worse by
approximately 25% (see Rider et al., Arthritis Rheum. 2004, 50:2281-90).

It is further contemplated that SLE patients treated according to the
disclosure may achieve an improvement in Systemic Lupus Activity Measure
(SLAM) or SLE Disease Activity Index (SLEDAI) score of at least 1 point
(Gladman et al, J Rheumatol 1994, 21:1468-71) (Tan et al., Arthritis Rheum.
1982, 25:1271-7). A SLAM score of >5, or SLEDAI score >2, is considered
clinically active disease. A response to treatment may be defined as improvement
or stabilization over the in 2 disease activity measures (the SLE Disease Activity
Index [SLEDAI] and the Systemic Lupus Activity Measure) and 2 quality of life
measures (patient's global assessment and the Krupp Fatigue Severity Scale)
(Petri et al., Arthritis Rheum. 2004, 50:2858-68.) It is further contemplated that
administration of the binding molecule to SLE patients results in a reduction in
anti-double-stranded DNA antibodies. Alternatively, improvement may be
gauged using the British Isles Lupus Assessment Group Criteria (BILAG).

It is further contemplated that multiple sclerosis patients treated
according to the disclosure may achieve an improvement in clinical score on the
Kurtzke Expanded Disability status scale (EDSS) (Kurtzke, F., Neurology 1983,
33:1444-52) of at least 0.5, or a delay in worsening of clinical disease of at least
1.0 on the Kurtzke scale (Rudick et al., Neurology 1997, 49:358-63).

It is further contemplated that patients suffering from 1IM treated
according to the disclosure may achieve a reduction in at least one of five criteria
set out in the Idiopathic Inflammatory Myopathy Criteria (IIMC) assessment

(Miller, F., supra). Itis further contemplated that administration to 1IM patients
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VH1 RVTI TADKSTSTAYMELSSLRSEDTAVYYCAR 156 VHL
RVTI TADTSTDTAYMELS SLRSEDTAVYYCAT 157 VHS
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mayipds WNGRGT tadli¢to il AU dssdERETAdBNSRIdE2d from the group

consisting of creatine kinase (CK), lactate dehydrogenase, aldolase, C-reactive
protein, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and
antinuclear autoantibody (ANA), myositis-specific antibodies (MSA), and antibody
to extractable nuclear antigens. Alternatively, patients meet 3 out of 6 of the
criteria set out in Rider et al., Arthritis Rheum., 50(7):2281-2290 (2004), with
worsening in no more than 2 criteria.

In some embodiments, patients suffering from a B cell cancer that
receive treatment according to the disclose may demonstrate an overall
beneficial response to the treatment, based on clinical criteria well-known and
commonly used in the art, and as described below, such as a decrease in tumor
size, decrease in tumor number and/or an improvement in disease symptoms.

Exemplary clinical criteria are provided by the U.S. National Cancer
Institute (NCI), which has divided some of the classes of cancers into the clinical
categories of "indolent" and "aggressive" lymphomas. Indolent lymphomas
include follicular cell lymphomas, separated into cytology "grades," diffuse small
lymphocytic lymphoma/chronic lymphocytic leukemia (CLL),
lymphoplasmacytoid/Waldenstrom's Macroglobulinemia, Marginal zone
lymphoma and Hairy cell leukemia. Aggressive lymphomas include diffuse mixed
and large cell lymphoma, Burkitt's lymphoma/diffuse small non-cleaved cell
lymphoma, Lymphoblastic lymphoma, Mantle cell lymphoma and AIDS-related
lymphoma. In some cases, the International Prognostic Index (IPI) is used in
cases of aggressive and follicular lymphoma. Factors to consider in the IPI
include age (<60 years of age versus >60 years of age), serum lactate
dehydrogenase (levels normal versus elevated), performance status (0 or 1
versus 2-4) (see definition below), disease stage (I or Il versus Il or V), and
extranodal site involvement (0 or 1 versus 2-4). Patients with 2 or more risk
factors have less than a 50% chance of relapse-free and overall survival at 5
years.

Performance status in the aggressive IPI| is defined as follows:
Grade Description: 0 Fully active, able to carry on all pre-disease performance

without restriction; 1 Restricted in physically strenuous activity but ambulatory
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JH3 a, JH3b WGQGTWTVSS 163 JH6 WEQGTTVTVS S 168
WEKGTTVTVS S 169 TABLE 3B. Human Light Chain
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V-regi on Human VK Framewor k Regions SEQ ID NO  FRI
VK3 EI VMIQ SPATL SV SP GERATL S C 170 VK3 EI VLTQ SPATL
arid-alsike oAV LoUD Work 61 aVight or sedentary nature, e.g., light house work,

office work; 2 Ambulatory and capable of all selfcare but unable to carry out any
work activities, up to and about more than 50% of waking hours; 3 Capable of
only limited selfcare, confined to bed or chair more than 50% of waking hours; 4
Completely disabled, unable to carry on any selfcare, totally confined to bed or
chair; and, 5 Dead. (See, The International Non-Hodgkin’s Lymphoma
Prognostic Factors Project. A predictive model for aggressive non-Hodgkin’s
lymphoma. N. Engl. J. Med. 329:987-94, 1993.)

Typically, the grade of lymphoma is clinically assessed using the
criterion that low-grade lymphoma usually presents as a nodal disease and is
often indolent or slow-growing. Intermediate- and high-grade disease usually
presents as a much more aggressive disease with large extranodal bulky tumors.

The Ann Arbor classification system is also used to measure
progression of tumors, especially non-Hodgkin's lymphomas. In this system,
stages I, Il, Ill, and IV of adult NHL can be classified into A and B categories
depending on whether the patient has well-defined generalized symptoms (B) or
not (A). The B designation is given to patients with the following symptoms:
unexplained loss of more than 10% body weight in the 6 months prior to
diagnosis, unexplained fever with temperatures above 38° C. and drenching night
sweats. Definitions of the stages are as follows: Stage I-involvement of a single
lymph node region or localized involvement of a single extralymphatic organ or
site. Stage ll-involvement of two or more lymph node regions on the same side
of the diaphragm or localized involvement of a single associated extralymphatic
organ or site and its regional lymph nodes with or without other lymph node
regions on the same side of the diaphragm. Stage lll-involvement of lymph node
regions on both sides of the diaphragm, possibly accompanying localized
involvement of an extralymphatic organ or site, involvement of the spleen, or
both. Stage IV-disseminated (multifocal) involvement of one or more
extralymphatic sites with or without associated lymph node involvement or
isolated extralymphatic organ involvement with distant (non-regional) nodal

involvement. For further details, see The International Non-Hodgkin's Lymphoma
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DI QMTQ SP SSLSASVGDRVTI TC 172 VK1
NI QMTQSPSAMSASVGDRVTI TC 175 VK1
WORE/TEIBIRESL SASVGEDRVTI TC 177 VK1 PCT/US2009/040288
DI QLTQSPSFLSASVGDRVTI TC 178 VK1
Al RMTQSPFSLSASVGDRVTI TC 179 VK1 Al QMTQ SPS

PraighaSNE-PRY KT Prdi86t: ¥WireDl clive Qe i st e8¢ hon1dddgkin's
Iyri%%om\é}f?\levm\t{%g%?%éé .\21 993) 329:987-994.

In one aspect, a therapeutic effect of the methods according to the
disclosure is determined by the level of response, for example, a partial response
is defined as tumor reduction to less than one-half of its original size. A complete
response is defined as total elimination of disease confirmed by clinical or
radiological evaluation. In one embodiment, the individual receiving treatment
according to the invention demonstrates at least a partial response to treatment.

According to the Cheson criteria for assessing NHL developed in
collaboration with the National Cancer Institute (Cheson et al., J Clin Oncol.
1999, 17:1244; Grillo-Lopez et al., Ann Oncol. 2000, 11:399-408), a complete
response is obtained when there is a complete disappearance of all detectable
clinical and radiographic evidence of disease and disease-related symptoms, all
lymph nodes have returned to normal size, the spleen has regressed in size, and
the bone marrow is cleared of lymphoma.

An unconfirmed complete response is obtained when a patient
shows complete disappearance of the disease and the spleen regresses in size,
but lymph nodes have regressed by more than 75% and the bone marrow is
indeterminate. An unconfirmed complete response meets and exceeds the
criteria for partial response. An overall response is defined as a reduction of at
least 50 percent in overall tumor burden.

Similar criteria have been developed for various other forms of
cancers or hyperproliferative diseases and are readily available to a person of
skill in the art. See, e.g., Cheson et al., Clin Adv Hematol Oncol. 2006, 4:4-5,
which describes criteria for assessing CLL; Cheson et al., J Clin Oncol. 2003,
21:4642-9, which describes criteria for AML; Cheson et al., Blood 2000, 96:3671-
4, which describes criteria for myelodysplastic syndromes.

In another aspect, a therapeutic response in patients having a B cell
cancer is manifest as a slowing of disease progression compared to patients not
receiving therapy. Measurement of slowed disease progression or any of the

above factors may be carried out using techniques well-known in the art,
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WFQOKPGKAPKSLI Y 188 VK1 WYQQKPAKAPKLFIY 191
including bone scan, CT scan, gallium scan, lymphangiogram, MRI, PET scans,

ultrasound, and the like.

As an additional aspect, the disclosure includes kits which comprise
one or more compounds or compositions useful in the methods of this disclosure
packaged in a manner which facilitates their use to practice methods of the
disclosure. In a simplest embodiment, such a kit includes a compound or
composition described herein as useful for practice of a method of the disclosure
packaged in a container such as a sealed bottle or vessel, with a label affixed to
the container or included in the package that describes use of the compound or
composition to practice the method of the disclosure. Preferably, the compound
or composition is packaged in a unit dosage form. The kit may further include a
device suitable for administering the composition according to a preferred route
of administration or for practicing a screening assay. The kit may include a label
that describes use of the binding molecule composition(s) in a method of the

disclosure.
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FR3 VK3 G PARFSGSGSGIEFTLTI SSLQSEDFAVYYC 194 VK3
G PARFSGSGSGIDFTLTI SSLEPEDFAVYYC 195 VK1
WOMPSRESBSCSGTDFTLTI SSLQPEDFATYYC 196 VK1 PCT/US2009/040288
GVPSRFSGSGSGTDFTLTI SSLQPEDVATYYC 197 VK1
GVPSRFSGSGSGTEFTLTI SSLQPEDFATYYC 198 VK1
GVPSRFSGSGSGTDYTLTI SSLOQPEDBMFYES?203 VK1
GVPSRFSGSGSGTEFTLTI SSLQPDDFATYYC 205 FR4
EXAMPLE 1

CD37-SPECIFIC BINDING MOLECULES

Various CD37-specific binding proteins can be made with
exemplary components provided in Tables 2-4. For example, antibodies or SMIP
molecules can be made, and these molecules can be chimeric, humanized, or
human. More specifically, preferred light chain variable region CDRs are found in
SEQ ID NOS:236-240 and 247-254 and preferred heaving chain variable domain
CDRs include SEQ ID NOS:241-245 and 247-254. Also, preferred light and
heavy chain variable regions are provided in SEQ ID NOS:236-240 and SEQ ID
NOS:241-245, respectively. Preferred light and heavy chain variable regions
may also be found in SEQ ID NOS:247-254. Preferred variable domain linkers
include SEQ ID NOS:225-229, while preferred hinges include SEQ ID NOS:230-
235.

A particularly preferred embodiment is CAS-024 [G28-1 VH (M99F,
Y1028) — VL (T25A) scFv (SSC-P) H WCH2 WCH3], which is a recombinant, 483
amino acid single-chain fusion protein that binds to human CD37. The binding
domain comprises a humanized scFv based on the G28-1 antibody variable
region CDRs, including mutations in the heavy chain CDR3 and in the light chain
CDR1. The variable domains are linked by a (G4S)s (25 amino acid) sequence
(SEQ ID NO:229), which is connected via a three amino acid junction (GDQ) to
the amino terminus of a modified upper and core IgG1 hinge region (wherein the
first two of three cysteines found in these hinge regions are each substituted with
a serine). The carboxy-terminus of the hinge is fused to an effector domain
comprising CH2 and CH3 domains of IgG4. The amino acid sequence of CAS-
024 is set out in SEQ ID NO:253. Figure 1 shows heavy and light chain variable
region amino acid sequence alignments of mouse G28.1 and CAS-024

sequences, along with a consensus identity sequence.
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nol ecul es (including | eader sequences used for
expression and export, but which are renoved fromthe
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i nker 5 sequences used toTabler.l i ght and heavy chain

vari abl e domains to formscFv ndi ng_domai ns; hi nges
used to join @?S‘Fivpli‘lrﬁ&;l%y§@ﬁﬂ?ﬁ§M'&ggPF%E‘f‘3f domai ns;

arnt—effector—dorad nS), as—weH—as—ecertarn—b-—3+ AA SEQ ID
€@saiuti ¢ SM P nobdectiptest i ncl udi pg Lhﬂxepre1 e{lnmt
CAS—O24usten—proetern—are—provided—in—Taple—4 Fabhao:
€¢ASIOEM P Conp n‘emVHanSus and SeQ&fS 7 Spssui-Pi € 6
SII\V/I P PC! \lr\or\f payal ct ri1iet u|_4 2 B )G
o SRR T Som | soep "
CDRH3 (MY9F) (G4S)AG.T)G
VK3:VH5 JH5a CDRLI (T254); 16aa
CAS-003 CDRH3 (M99F: Y102S) (GSNGT)G | SSCP >2
CAS-007 VK3:VH5-51 (Linker TG—SS) ( 5683)38 SSC-P 8
)3
CAS-008 VK3:VH5-51 VH V11S © 8;6(2(‘;‘ G | SSC-P 10
49 )o( Uy
CAS-009 VIG:VHS-S1 CDRLL(E270) | (g 8;6(2(‘;‘ nG | SSC-P 12
49 )o( Uy
CAS-010 VK3:VH5-51 CDRLI (N28S) © 8;6(3(‘;‘ G | SSC-P 14
49 )o( Uy
CAS-011 VK3:VH5-51 CDRLI (T254) G 8;6(3(‘;‘ G | SSC-P 16
49 )o( Uy
CAS-012 mVk:VH5-52 © 8;6(2‘ Ay | SSCP 18
49 )2(Ug
CAS-013 VK3:VHS5 VH3 FW1 G 8;6(2‘ Ays | SSCP 22
49 )2(Ug
22aa
CAS-014 mVH:VK3 (GS)AS SSC-P 24
49 )4
CAS-015 Vk3:mVH (2H7 Leader) G 8;6(2‘ Ays | SSC-P 26
49 )2(Uyg
CAS-016 mVH:VK3 (G%“‘ZS SCC-P 28
49 )4
16aa
CAS-017 Vk3:mVH GSGA)S | SSCP 30
49 )2(Uyg
CAS-018 Vk3:mVH © 8;6(2‘ s | SCC-P 32
49 )2(Ug
CAS-019 VK3:VHS5 VH3 FW1 © 8;6(2‘ Ays | SCC-P 34
49 )2(Uyg
CAS-020 VK3:VHS5 VH3-13 FWI © 8;6(2‘ Ay | SSCP 38
49 )2(Ug
CAS-021 VK3:VHS5 VH3-13 FWI © 8;6(2‘ Ays | SCC-P 40
49 )2(Uyg
CAS-022 VK3:VHS VE3-13 VIS FWI G 8;6(2‘ s | SSCP 42
49 )2(Ug
CAS-023 VK3:VHS VE3-13 VIS FWI G 8;6(2‘ s | SCCP 44
49 )2(Uyg
25aa
CAS-024 VHVL G5) SSC-P 253
40 )5
CAS-060 VK3:VHS5 VH3 FWI G 8;6(2‘ Ays | SSC-P 36
49 )2(Uyg
CAS-061 |  VK3:VHS CDRLI (1254, E270) | g 8;6(2(‘;‘ nG | SSC-P 46
49 )o( Uy
CAS-062 | Vk3:CDR-H3 JH6 CDRLI (T254); 16aa SSC-P 254
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NO. Am no Acid Sequence Leader Sequence 223

MDFQVQ FSFLLI SASVI | ARGV Leader
WORWPALIUFL LLLW.PDTTG

Aci d Sequence Vari abl e Domai n Li nker 225

Sequence 224
Construct No. SEQ | D NET/BRi002040288

EEEESEEEE568E5ESS—VarHabl-e—bBerat-Ar H-Aker—226
Gt tCEGSCECGAD escription Linker Hinge* AA ;%Q 1D
CDRH3 (Y102V) (GS)AGDG '
e | VgErm O | e oo |
I e
cas0ss | Y RS auoor: v1021) | Gewoma | SSCT | 298
crse | IR O | e ooy |
T A P T
CAS-068 CDI\;II—Z:Z%IZZ\JI,HZ%;Z?ILQ22(35;1(‘25@ (G48;26(224A)S SSC-P 82
CAS-070 Vk3gzl)}113511J3H(5AZ9(;11)«“f€1LV§0(2T§5A); (G4S§3()(223A)S CPPCP 84

* Entries represent abbreviations regarding 1gG1 hinges having mutations in only the first or the
first and second cysteines found within the upper and core regions. The only exception is SEQ
ID NO:84, which depicts the full-length hinge amino acid (CPPCP, SEQ ID NO:230)sequence
used (essentially, only the core IgG1 seqeunce with a proline at the end).

+ CDR mutation numbering is based on the Kabat numbering scheme.

Additional hinge regions that may be used in CD-37 specific binding

molecules, such as SMIP molecules or antibodies, are provided in the following

table.
Table 2.
Exemplary Hinge Regions for CD37-Specific Binding Proteins
deslili'lil[%tion Amino Acid Sequence SII:\I%{D
cce(p)-higGl | EPKSCDKTHTCPPCP 90
scc(p)-higGl | EPKSSDKTHTCPPCP 92
scc(s)-hlgGl | EPKSSDKTHTCPPCS 94
csc(p)-hlgGl | EPKSCDKTHTSPPCP 102
csc(s)-hlgGl | EPKSCDKTHTSPPCS 104
ces(p)-hlgGl | EPKSCDKTHTCPPSP 255
ces(s)-hlgGl | EPKSCDKTHTCPPSS 256
ssc(p)-hlgG1l | EPKSSDKTHTSPPCP 106
ssc(s)-hlgG1l | EPKSSDKTHTSPPCS 108
scs(p)-hlgG1l | EPKSSDKTHTCPPSP 257
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Vari abl e Domai n Li nker 227 GGGGSGGSGSGGEGEGAS Vari abl e
Domai n Li nker 228 GGGGSGEGEGSGEGEGTG Vari abl e Domai n
WQORWRAL692LI GGCGGESCEEGESGEEGESGEEESGEEES Hi nge  23BCTZRSI0RY/040288

H nge (junction amino acid italicized)

231
e

SEPKSSBKFHFSPPCRHi-rge{{unetton—am-nho—actds
t %Lgﬁfﬁfnd) Amino Acid Sequence SII:\I%{D
scs(s)-hlgG1l | EPKSSDKTHTCPPSS 96
css(p)-hlgGl | EPKSCDKTHTSPPSP 110
css(s)-hlgGl | EPKSCDKTHTSPPSS 112
sss(p)-hlgGl | EPKSSDKTHTSPPSP 98
sss(s)-hlgG1l | EPKSSDKTHTSPPSS 100
higA1l VPSTPPTPSPSTPPTPSPS 115
higA2 VPPPPP 116
higG3 ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPEPKS 118
CDTPPPCPRCPEPKSCDTPPPCPRCP
hlgG3(cce) | EPKSCDTPPPCPRCP 258
hlgG3(scc) | EPKSSDTPPPCPRCP 120
hlgG3(cse) | EPKSCDTPPPSPRCP 126
hlgG3(ccs) | EPKSCDTPPPCPRSP 259
hlgG3(ssc) | EPKSCDTPPPSPRCP 260
hlgG3(scs) | EPKSCDTPPPCPRSP 261
hlgG3(css) | EPKSCDTPPPSPRSP 122
higG3(sss) | EPKSSDTPPPSPRSP 124
higD ESPKAQASSVPTAQPQAEGSLAKATTAPATTRNTG 127
RGGEEKKKEKEKEEQEERETKTP

Additional framework regions that may be used in CD-37 specific

binding molecules, such as SMIP molecules or antibodies, are provided in the

following tables.

TABLE 3A.
Human Heavy Chain Framework Regions for CD37-Specific Binding Proteins
V-region Human VH Framework Regions SEQ ID NO.
FR1
VHI QVQLVQSGAEVKKPGASVKVSCKASGYTFT 140
VH1 QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 141
VH1 EVQLVQSGAEVKKPGATVKISCKVSGYTFT 143
VHS5 EVQLVQSGAEVKKPGESLKISCKGSGYSFT 144
VHS5 EVQLVQSGAEVKKPGESLRISCKGSGYSFT 145
VH7 QVQLVQSGSELKKPGASVKVSCKASGYTFT 146
FR2
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232 DLEPKSSDKTHTSPPCP Hi nge (junction am no acids
italicized) 233 DQEPKSSDKTHTSPPCP Hi nge (junction

W@riono2@ded ds italicized) 234 GCDQEPKSSDKTHTSPPORCTHUSLZPE9/040288
(junction am no acids italicized) 235

CSSERKSSDKTHTSPRCP Mouse—CD37 V(- CDRs—hi-ghl-i-ghted)
D 3B-rERIOMT SPASL SASUGETYH FORTSENKRSZIONVQOKQ — | SEQ ID NO.
S ot P g Sl 147
VHI WVQQAPGKGLEWMG 150
VH5 WVRQMPGKGLEWMG 151
FR3
VHI RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR 154
VHI RVTITADESTSTAYMELSSLRSEDTAVYYCAR 155
VHI RVTITADKSTSTAYMELSSLRSEDTAVYYCAR 156
VHI RVTITADTSTDTAYMELSSLRSEDTAVYYCAT 157
VH5 QVTISADKSISTAYLQWSSLKASDTAMYYCAR 158
VH5 HVTISADKSISTAYLQWSSLKASDTAMYYCAR 159
VH7 RFVFSLDTSVSTAYLQISSLKAEDTAVYYCAR 160
FR4
HJ}I{SL JE‘;’b WGQGTLVTVSS 161
JH2 WGRGTLVTVSS 162
JH3a, JH3b WGQGTMVTVSS 163
JH6 WGQGTTVTVSS 168
WGKGTTVTVSS 169
TABLE 3B.

Human Light Chain Framework Regions for CD37-Specific Binding Proteins

V-region Human VK Framework Regions SEQ ID NO.
FR1
VK3 EIVMTQSPATLSVSPGERATLSC 170
VK3 EIVLTQSPATLSLSPGERATLSC 171
VK1 DIQMTQSPSSLSASVGDRVTITC 172
VK1 NIQMTQSPSAMSASVGDRVTITC 175
VK1 AIQLTQSPSSLSASVGDRVTITC 177
VK1 DIQLTQSPSFLSASVGDRVTITC 178
VK1 AIRMTQSPFSLSASVGDRVTITC 179
VK1 AIQMTQSPSSLSASVGDRVTITC 180
VK1 DIQMTQSPSTLSASVGDRVTITC 181
FR2
VK3 WYQQKPGQAPRLLIY 182
VK1 WYQQKPGKAPKLLIY 184
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10

Hurmani zed CD37 VL (CDRs highlighted)a 237

El VLTQSPATL SLSPGERATL SCRTSENVYSYLAWQKPG
WQRPRI249¥FAKTLAEG PARFSGSGSGIDFTLTI SSLEPEDF  PCT/US2009/040288

AVYYCQ—IHSDNPWI’FGQGTKVEI K Humani zed CD37 VL (CDRs

L ohl g ht A h 220

| VAFTEOPALL 5L SPOERINTIBCS SENVY ST RREOIKPG SEQ ID NO.

R TN e et T TR vl WL

Ni gMKlg ht :d) c 239 WYQQKPGKAPKRLIY 186

SRR A S0 S T A A 187

AVYY’QS’QI—H—!S NPT EGOGTKVEFRQKRGKAPKSHIXCD37 VL (CDRs 24088

SRS w2 A A 1o1

FR3

VK3 GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC 194

VK3 GIPARFSGSGSGTDFTLTISSLEPEDFAVYYC 195

VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 196

VK1 GVPSRFSGSGSGTDFTLTISSLQPEDVATYYC 197

VK1 GVPSRFSGSGSGTEFTLTISSLQPEDFATYYC 198

VK1 GVPSRFSGSGSGTDYTLTISSLQPEDFATYYC 203

VK1 GVPSRFSGSGSGTEFTLTISSLQPDDFATYYC 205

FR4

JK1 FGQGTKVEIK 206

FGQGTKLEIK 207

FGPGTKVDIK 208

FGGGTKVEIK 209

FGQGTRLEIK 210

Preferred exemplary component parts of CD-37 specific SMIP
molecules (including leader sequences used for expression and export, but which
are removed from the mature fusion protein when exported from a cell; linker
sequences used to join light and heavy chain variable domains to form scFv
binding domains; hinges used to join scFv binding domains to effector domains;
and effector domains), as well as certain CD-37 specific SMIP molecules,

including the preferred CAS-024 fusion protein, are provided in Table 4.

Table 4.
SMIP Component Parts and Select CD37-Specific SMIP Polypeptides
SEQ
Construct No. ID Amino Acid Sequence
NO.
Leader 223 | MDFQVQIFSFLLISASVIIARGV
Sequence
Leader 224 | MEAPAQLLFLLLLWLPDTTG
Sequence
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Construct No. SEQ ID NO Am no Acid Sequence
hi ghl i ghted)d AVYYCQHHSDNPWIFGQGTKVEI K Mouse CD37 VH

WG GDRa2d%ighl i ght ed) 241

PCT/US2009/040288

AVQL QQSGPESEKPGASVKI SCKASGYSFTGYNVNW/KQ

NNCK ST EA\AK

mll F\DW

NNGKSLEEW FFYNRKFKGKATLYDKSS-STA
é@SED CARSVGPNDYWGQGTL QT VSR g!glqug Lzed CD37
gpJ ght ed) a 242
I:kad;a éd—\l: I’\I’\I"bl: CRKI-SCKGSGYSFTGY I\IIVI\IVWI‘(Q
MRGS | BB YCEPPAN @PKSI STA
Y LQ/‘""' 'E(ASDTAFVTY"Y' ARSVGPVDYWEOGTLEVTVSS Humanmi zed—CB37
Vi S, il gBR6 ghBe@IBCERSSCUGGAS
BV YORGAE YKKPEESEKSEKESGYSETOYNVINWIYRO
> \ W@@W%@W@@Kﬂ STA
\I | arleLl r\l—\OLJ I A?VTIAI A RS VICJD rVD\V \' I L\VnI-\VISS
228 | GGGGSGGGGSGGGGTG
Domain Linker
Variable 229 | GGGGSGGGGSGGGGSGGGGSGGGGS
Domain Linker
Hinge 230 | CPPCP
Hinge
(junction 231 | SEPKSSDKTHTSPPCP
amino acid
italicized)
Hinge
(junction 232 | DLEPKSSDKTHTSPPCP
amino acids
italicized)
Hinge
(junction 233 | DOEPKSSDKTHTSPPCP
amino acids
italicized)
Hinge
(junction 234 | GDOEPKSSDKTHTSPPCP
amino acids
italicized)
Hinge
(junction 235 | GSSEPKSSDKTHTSPPCP
amino acids
italicized)

Mouse CD37 DIQMTQSPASLSASVGETVTITCRTSENVYSYLAWY QQKQ
VL (CDRs 236 | GKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPE
highlighted) DSGSYFCQHHSDNPWTFGGGTELEIK
Humanized EIVLTQSPATLSLSPGERATLSCRTSENVYSYLAWY QQKPG

C([?[ZR\; L 237 | QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
highlighted)a AVYYCQHHSDNPWTFGQGTKVEIK
Humanized EIVLTQSPATLSLSPGERATLSCRASENVYSYLAWY QQKPG
C(I?IZRVL 238 | QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
S

highlighted)b AVYYCQHHSDNPWTFGQGTKVEIK

Humanized EIVLTQSPATLSLSPGERATLSCRTSQNVYSYLAWY QQKPG
C(I?IZRVL 239 | QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
S

highlighted)c AVYYCQHHSDNPWTFGQGTKVEIK

HCu[‘;;a;“éid 540 | EIVLTQSPATLSLSPGERATLSCRTSESVYSYLAWYQQKPG
(CDRs QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF

56




Humani zed CD37 VH (CDRs highlighted)b 244
EVQLVQSGAEVKKPGESLKI SCKGSGYSFTGYNVNWRQ

WO/RBHEBWENI DPYYGGTTYNRKFKGQVTI SADKSI STA PCT/US2009/040288
YLQ/\BSLKASDTAI\NYCARSVGPFDYV\G(I-}TLVTVSS Humani zed CD37

\V/H (CPRe hi ahl 1 ~ grl\r\ ’)4!:

vTT \\./I_II\.Q IIIU ylt\.u}

%&@% SLKI SCKGSGYSFTGYNYNMR . uence
NI YYGGTTYNRKFKCQ\/T I SADKSI ST/&

AR LS A e ey

DTAMYY §\§ge-' 75
“” | EPPKPKDTL M

EVHNAKA KBREBEQURE T VRMYSW/ KYMCKASGYSFTGYNMNW VK Q
YP}C%gKﬁNBﬁ@tEﬁbW%BﬁPWRKFKGKATLTVDKSSSTA

LT LT
?\(lﬁl\lﬁ PRV bSDGSE FE@L%EWMD YWGQGTSVTVSS
VHiEAhaidETY T QKSL SL SE’%LQQ@G@@Q’I«I@GES@;KI@CI@GSGYSWNMNWV RQ

A

EX mgz

SMCB}7 287 DI QMIQ FROVIRADK SIsTA
%mg%\lw\% PR ASEAAA MDYWGQGTLVTVSS

D
GIeMUAABEPESEKPERASVi %@%%@!NMGSGYSFTGYNMNWVRQ
KQNINGKSHEEW G\ PPYY! KFKGQVTISADKSISTA

TAYNDHSL TSEESAV]
SB@EFQﬁ&&pKTWSPPC%@E@W@#@@W&?KW@D VWGQGTLVTVSS

RIREML VY VDVSHED KGSGYSFTGYNMNWVRQ
REKFKGQVTISADKSISTA

EEQSNSTMRVYSVL TV

Pl EKTDIGKAKGQPREP - RO

FiY; @hQ@NESNGQPENNQWSSPMD@B@S#@@RWPFDYW GQGTLVTVSS
4 FolsV VOSEARVRKIGRSERISCRESGY SHGyviivw VR Q

SEEbEPvH
(CDRs 245 | MPGKGLEWMGNIDPYYGGTTYNRKFKGQVTISADKSISTA
highlighted)c YLQWSSLKASDTAMY YCARSVGPFDSWGQGTLVTVSS

APELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTQKSLSLSPGK

1gG1 CH2CH3 | 246

DIQMTQSPASLSASVGETVTITCRTSENVYSYLAWYQQKQ
GKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPE
DSGSYFCQHHSDNPWTFGGGTELEIKGGGGSGGGGSGGG
GSSAVQLQQSGPESEKPGASVKISCKASGYSFTGYNMNWYV
KQNNGKSLEWIGNIDPYYGGTTYNRKFKGKATLTVDKSSS
CAS-006 TAYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVS
(gggfré‘l’\;g; 247 | SPLEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
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NO. Am no Acid Sequence CAS-001 248 EIVLTQ
SPATLSLSPGERATLSCRTSENVYSYLA WYQXKPG

W@RORILIVFAKTLAEG PARFSGSGSGTDFTLTI SSLEPEDF

PCT/US2009/040288

AVYYCOHHSDNPWI FGQGTKVEI KGGEGESEEEEEGEEEG TEGEVQALVQ S

CAR\/KKDP CE

Sl Kl

S f"l/f" (g f"V C I:T f"VI\\"}II\I\I\VI
> R S N

A A VININI]

TRE

KAQRTA

YYGGT TYNRKFKGQVT, SARK
MYYCARSVGPVDYWERGT LTV

o I NI ST C T\

equence

SSDQEPKSSDH
SRTPEVTCVW\
REEQYNSTYR)\
SKAKGQPREP
SDI AVEWESN(
TVDKS

El VLTQ SPA]
QARRIsLJoYFAH
AVYYCQHHSDI
GAEVKKP GE
RQVPGKGLEW
SLKASDTAMNY
SSDOEPKSSDH
SRTPEVTCVW\
REEQYNSTYR)\

CTHT SP
DVSHE|
/VSVLT
QVYTL
SOPENN

CARS VM
KTHTSP

DVSHED
/VSVLT

NVF SC

CBIE v W ENYVYSYLAWY QQKPG
VR ABRUALNGREHAEERIRF 5035 EHaY TLTISSLEPEDF
PRVS YRID FLIIXNEN TSGUGI YK EERYBGGSGGGGSGGGG
YMEPBMV@Sé@E@K&P‘EﬁlsEK%@KGSGYSFTGYNMNWV

) RKPRERAISADKSI

PMDYWGRGTLVTV

R3S AR UEPBK PKDTLMI

$1CKKE\H @VWRMME’NWYVDGVEVHNAKTKP
TR S e M vSaLP

ﬁﬁDELTKNQVSLTCLVK
. PVLDSDGSFFLYSKL

ORI N KBRS ARENERFIQK SLSLSPOK

SKAKGEIREP
SDI AVEVESN(
TVDKS
El VLTQ SPA]
QAPRLLI YFAH
AVYYCQHHSDI
GAEVKKP GE
RQWRSKSGL EW
STAYLOQWSSLH
SSDOEPKSSDH
SRTPEVTCVW\
REEQYNSTYR\
SKAKGQPREP
SDI AVEVESN(

TVDKSRWOQG)

QUYTL

SOPENN
WF SC

LSLSP
(TLAEG
\PWTFG
SLKI
Vi 4P
KASDTAM
(THTSP
DVSHE
NSVLT
QVYTL
SOPENN
WF SC

ENVYSYLAWYQQKPG

TS A TER P Tt £
QORRER A S BARFRGO CHET I B8Y-EPEDF
GERXVICRZRAIENRN Y CROF KPS GGGSGGGGSGGGG
PARFOCSGSGABRN KIKPIGESLEPRIEGSGY SFTGYNMNWYV

W@W%TW@FX@Q@TISADKSI
ARSVGPFDYWGQGTLVTV
AHELGGPSVFLFPPKPKDTLMI

PSJPMULW@F SHEDREKEFNWIYVDGVEVHNAKTKP
DRENEIENEWYRGVEVHNIKHIIP WLNGKEYKCKVSNKALP

Vi PRI NG @KE’W#EPM@‘LHKNQVSLTCLVK
YE*} € ¥gﬁ%1¥VLD SDGSFFLYSKL

W&%@L@B@%LWK%SPGK

No. SEQ ID

CAS-003

NO. A

250

MERA TRSSPA TR A EA FA A ENY ¥S YLAWYQQKPG
QAPRLLIY FAKTLAEGIPAREFSGSGSGTDFTLTISSLEPEDF
AVYYCQHHSDNPWTFGQGTKVEIK GGGGSGGGGSGGGG
TGEVQLVQSGAEVKKPGESLKISCKGSGYSFTGYNMNWY
RQMPGKGLEWMGNIDPYYGGTTYNRKFKGQVTISADKSI
STAYLQWSSLKASDTAMYYCARSVGPFDSWGQGTLVTV
SSDOEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
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(nmouse- human hyb

rid) 251

AVQL QRSGPESEKPGASVKI SCKASGYSFTGYNVNWKQ
WORNBBSLBOW GNI DPYYGGT TYNRKFKGKATLTVDKSSSTA PCT/US2009/040288
YI\/Q KSL TSEDSAVYYCARSVGP MDYWGQGT SVTVSSG

RE@%@%?& S

I\Cl:l \lI Tf'CDI\TI CI CDf':EDI\T

QQ(PGQ“PR'—'—' YAk G Suence
SLEPEDFAVYYCOQHHSDNPWI F

GTRVENKGSSEPKSSD
KDTLM SRTPEVTCWV
AKTKPREEQYNSTYRV
NKALPAPI EKTI SKAK]
TCLVKGFYPSDI AVEW

El VABQRPATIL SLSPG
QAPRctUMBAK TRAEG
AVYNOAHHSDINPWTEG
ASAVQL QQSGIPESEKP
KQONNGKSLEW| G/ DP
TAYMOLKSL TSEDSAV
SSEPKSSDKTHTSPPC
TPEVTCVWVDYSHEDP
EQYNSTYRWSVL TVL

L CQlZA L/ DDA/

L YSKLTVDKSRWOQGNVE,
(human- nouse hyby

RS RS TRV R o srrarmnnwvio

VEVCRIL EAAMPRENGGRUEVRKFKGKATLTVDKSSSTA

COVRERQVY S EPRSRIMICAMSDERMD YWGQGTSVTVSSG
FENGOE EC GRS XA L TQSPATLSLSPGERAT

HGHASk P APRK L P RA 4 EGTPA

R SRS ERFBBAMY Y COHSDNPIVTFGO
62&&&@(%@?@3&@&? KB AEOERPELLGGPSVFLFPPKP
(KDKV/MISKIHE o (EEDPEVKFNWYVDGVEVHN

a&ﬁmaﬁffﬁGWLHQDWLNGKEYKCKvs

SV Y TLPPSRDELTKNQVSL
b 1 RFRYKTTPPVLDSDGSFF
B KEK AR VIQQRY KER S VMHEALHNHY TQKSLSLS
HEER. NGKEYKCKVSNKAL PAPI

LT LN /CL T\ /L

EKTHSKAKGIPREPQV
YPSDI AVEVESNGQPE

DKSRWOQGNVESCSVM
EVQLVQSGAEYKKPGE
MPGKGLEVWGNI DPYY|

YLQASSLKASDTAMYYCA

Y1 LI"I"DI'(IJEL i

T e A AT SENVESYLAWY QQKPG
FEAEW&@EKR@@WQ%TISSLEPEDF
Sh iy SCKBRBBREBYNUNGYRY EIK GGGGSGGGGSGGGG
G AV KGRI GRS IGEBK ASGY SETGYNMNWY

ﬁ ( eceesiee
< ENVYSY]
T

FGQBTRVEI KEGDQEPK!
PPKPKDTLM $RTPEV]
EVHNAKTKPREEQYNS
CKVSNKAL PAPI EKTI
QVSLTCLVKGFYPSDI
GSFFLYSKL TYDKSRW

Bﬁ%éﬁgEHVRKFKGKATLTVDKSSS

L BNV P SHASRPE A YRAKTISE GPMDYWGQGTSVTVS
| SIESBISEPEDHE A ETOHHSDKORS VFLFPPKPKDTLMISR
SERKTFIBPPORAREDRPEERENFFV DGVEVHNAKTKPRE

@V‘?HEE?EWW GKEYKCKVSNKALPAPI

LTKNQVSLTCLVKGF

EQEN&FEESWWHE%EHNﬂHE@KEFEBUSHGKSLSPGK

EXANVPLE 2 EXPRES
CD37- SPEOI 1 0 BI
CD37- speci fli ¢ bi
a Chi nese Hanste
expressi on|syste
the SM P nol ecu
harvested ¢ell cp
Cctec Q Protein
CASAS2®R4constfiic
vari abl e domai n
expression |l evel
ot her hunmani zed
format with 15 a
| ndeed, all| ful
poorly (data not
nmol ecul es ifn eit

N N BRCEN R TSRS KA Y S FEFYMNWVRQ
NPRE CEAVEM I BR U Y € THENBKEKERYT 1S MPIBSISTA
I YOQaFSELKASOT AMBYVIEARAHGEEDEWGQGTLVTVSSG

WGG@S@W(%@M&@I@?G&NS@GS}EIMLTQSPQWE%PG
R)Q’?£§c§)1‘ £ NPy A e 08 RS I PPIKTLAE

?&@&%%%%&%%?E%Sﬁﬁ%@% e

tF VUK VES+ GROERK ST BB TR hEABELIGGPS VFLF
PWDTEM&WENH@WM@HEDMN Wi VDGV
EVANAR TaPeuHE o3/ 0k S‘TQ*RGV\JESBJIIWLHQMNU?@YK

a@k‘vs%éfﬁMf OEE@ %E@EW‘T’LXS Yh¥EL TR
B A AN R VR
QEB@WSKI@’%SW@Q%{}@F@QSU MBHNFTYTQKS
hesLSRGkent ati on (see Exanple 5). Table

[ QMDD H
J. OV T EAPI TSI
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SM P Protein Cones Screened Protein Titer Range

(pg/ ML) CAS-001 492 65 - 80 CAS-002 425 200 - 280
WE2AHI00R4611 300 - 360 CAS-024 203 500 - 650 EXHNPLOBY/B40288

20PURI FI CATI ON AND SI ZE EXCLUSI ON CHROVATOGRAPHY OF

CAS- 024 AND OTHERCD37- SPECI FI C BI NDI NG PROTEI NS

To produce nore protein, nucleic acid encodi ng CAS-024

and several other CD37-SES<ci fic bi ndi ng SM P nol ecul es

wer e cl oned into a Chine Mster Ovary (CHO)

col FRPkREOfP ﬁ%@ﬁ@%ﬁ%@%@ﬁé‘z B ER R R

in shake flasks. WO 2009/ 126944PCT/ US2009/ 040288
Al'l of the CD37-specific binding SMP nolecules were
5  purified €ABRZHING othean@3lpspeeitic @mchngaﬁl\hPoneimules were

ff h
o§idd M6 b CRBRIE HAHRB Dyt A3 e Pl pprsgsion system.
Tr%n@fé&éd aHO Eé@aoth%'ﬁfpt’tﬁc)ucfeafthé s"wlﬁﬂr‘n'émuvéé WERSclIfdYed in shake

dPBS. The culture supernatant 5 was | oaded onto
flaslks anlélrhﬂreesteA csd phiuessugdrnat@ntawees titeréd asingadeteofQ Protein
1.7m s/ m n using the AKTA Explorer 100 Air (GE
ARE3F9hcare), capturing the recombinant SM P mol ecul es.

The col u
10 (av), thﬁaﬂi@g WQ& Wﬁgﬁﬂ%&&%osp at e L\%LMEP@Ith 25
araimd ddievariable dinmaiviiNaéEl), haﬂEgﬂVUhmtequylsEp@rloﬂ'éb@ressmn
reconbi nant CD37-specific binding nolecules 10

leelytip do pPeH i@r@'@&%ﬁh thap fhe othieunymanized a'ithC:D}J SmIP

BRI AR T et 5 S RG S iR b SegY nes)

Indéédl @I @f_% Quﬁ]d\ﬂlz"’ed W VBRI gunetruee) @tm@wbéw (Ha@z@ het shown),

0. This eluted product was concentrated to
15 a%@lﬁrrﬁwmhsman%ybml/ mplesulssan eithegofientation {see Examgte 5).

Table 5.
SMIP Expression
SMIP Protein Clones Screened | Protein Titer Range (ng/ml)
CAS-001 492 65 - 80
CAS-002 425 200 — 280
CAS-003 611 300 - 360
CAS-024 203 500 - 650
EXAMPLE 3
20 PURIFICATION AND SizE EXCLUSION CHROMATOGRAPHY OF CAS-024

AND OTHERCD37-SPECIFIC BINDING PROTEINS

To produce more protein, nucleic acid encoding CAS-024 and
several other CD37-specific binding SMIP molecules were cloned into a Chinese
25 Hamster Ovary (CHO) mammalian cell expression system. Transfected CHO

cells that produced the SMIP molecules were cultured in shake flasks.
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10

15

20

25

30

15Thi s concentrated and sterilized protein was further

purified by GPC size exclusion chromatography (SEC) to
wa@ewvar4separate SM P (di mer) nol ecul e from hPgTEs2009/040288

nol ecul ar wei ght aggregates. An XK 50/100 colum (CGE

heal t hcare) containing 1 L of Superdex 200 FF

sephar os eAwebtheqUDBV patifid biding SMIF moletu(e3Bwerdparified from

for 1.5 colum volunes (CV) with dPBS. A nmaxi num 20

C@ entiuresuparnatants hy, RrpreigiA iy ehupmategmniyd A §0tme

PR FreSERT PSR holiB0 I GE et s AullpBied R s hsimin

(160agh/heyTer 1Bedufnailimes By Ea«nmlwsg fTole dUled stipernatant
qual ity using an analytic HPLC, and the el uted

was adedrmntodhe riyoteia d Sepgar@ge&F colamnadtcufloggete of 1.7mlis/min

oo BETA FrE O AP aBHHRa5T cpptiing B8 recEMbinant
sMW%?dléé@é@dThé%ldrﬁﬁﬂvd‘s%ﬁéﬂéi \‘R/ﬂh WABS & 5%%% VBlumes

phosphate, 240 nM sucrose, pH
(G\)atren ’SBdWN‘Egj)It E@mMdelmHmspha@ phieS .Ar alndar[herDWlth 25 mM

No ), BsralgNa @A 135§ SEos rerdipoBENt Chi Ssessshingagapacules
w%%eég%@g@ RO QB A W mﬁh%&ﬁMﬁ%&Pe o9 3.8 P%t.bﬁtékg%mu of

eak I'S narrower symetr

thb@ut@é@rﬁ@llct v@q@ @Gévered(tn@ﬂtﬁeﬁ%oagi’imb@-l Slorwittd 20%a0fthe
ymetric). The CAS-006 (chinmeric) nolecul e produces

e'blteéih\éf-ﬂwn é?ib@ @MT'?T(B‘rmPEP iBojeinanggdiopieagd {MES)pHE.0. This

o E0E e S e iR A6 PP iga B B Rt apa iter

Stéﬂnmjr_at ed, accounts for about 35% of the PO area.
Thi s shoul der' would be difficult to separate from
t he PO aRtis soobemratet @ndesienizedeirotain wassfighaepurified by GPC

sifg AR eI ety PRl D BIBR SheRTelh sPRBTAMGR: <
mb%UFéaFr@ﬁl Hi§Rér rﬁﬁf%‘cg?a‘lL washt¥igreéghiese RF(S\%M G tbRImn (GE

but this construct al so produces a nore honbgenous
hesdihabed)icontaihingol kobSeperdexs® EF4sepharose was equilibrated at

R 555 Er S RS P Rl
AT G O A RS ARTREIE AL N

continued b aumrat ¢216i ki Sl Me sllted phnsmtwaﬁbaat?orfame@m 40 mL

on, Ranps cells (a B-1ynphoblastoid cell Iine deriv
fragdions o lRaghEAgtoNwas apdlyaed formiodet qualih $Hag @R; &r@lyt@ HPLC,

o AR A R S s
(noARIYgregatBuRs YRE easitamn BooSwes fiRelt Sterikierngtad. ta
conpete wt ﬁurl fied unl abel ed chineric anti -

cca;meptrﬁtﬂde@mdé epirmulatedoyih 28MMaaediynmhosedate, 240 mM
urPI abelkggfdwumam zed anti-CD37 SMP test nol ecul es.
S45 %?ﬁawp nity showed up 20 as a weaker fluorescence

si gnal anthagrEld-daédd'HKARRGNRE p\éﬁké’%oﬁ\é%lh'%ﬁﬁje bfdtein of
generate the conpetition clrve. Bri ef e reagent

infeviegt (HQI)E(Qf)CA%ﬁ@HéBEQ||IB@¢(D16),aﬁAS-QII23(7SBMID N@tdeﬂqué\S -003

(SR DN B R S BARINBL S Y b R agachet Bz,

GRS kg S O e

0019 CASOO2 aat ICAS-003reginMmyes l(lnmnaﬂér agd By tonéiriOR 'Etga! @lAS 006
Ranos cells were harvested at rpmfor 5 mnutes
(Chifeen@d0RIsEWE RrAduRsS? l§h€Eﬂ<P%‘§}< §Imlkaé.t0 §AS0241d6e CAS- 001,
cells/10 M buffer. To each well of a black 96-well
plate the follow ng was adde@l1 50 pl sanple, 50 pl
FMAT Bl ue(r) | abeled chineric anti-CD37 SM P nol ecul e,
and 50 pl Ranps cells (4 x 104 /well). The plates 30
were i ncubated at roomtenperature for 30 mn and read
on an 8200 Cel | ul ar Det ect| on Syst em (Appl [ ed

-~ a . s - o Y 1
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10 and produced a non-honogenous popul ati on of

purified nolecules - even for this construct, CAS-024
whowod2dosom 1. 5- to 2-fold better than CAS- 001PCT/US2009/040288

This result was al so surprising because M9 and Y102

in the heavy chain CDR3 of CAS-024 are nutated - the
CX3$D N ewidt CAS-003 mplealdllmatbalsﬁgwtetdiliag@hbhldw,uh/dichef

expected that a change at this position al one woul d
Intﬁgﬁawsﬂcmurtt%f@@@tg@é% ehthei Qi atpa; eThys /' shonklegewould be

oL AL SRR HbhE e Ol pad RS BERe RS S BT Rlcee

cotfibingercAP-D8ctet sy AdEs Popusrivh dianelcbales! (. et e difbrent levels

to no binding activity in this assay when a nutation
ofglygasytation) Mdbisdndioates thet 66@@624 M@swq’a@tnlssﬁmm\;sed better, but
thThusri th g ructure of 3 ué% fe I |

e SéWPE?iS&%WC%% P& %?9 rk?éJStF’r?é) oy plegules.

nol ecul e, CAS-006. EXAVPLE 5 EXPRESSI ON AND CELL

Bl NDI NG OF CAS- 024 COVWPARED TO MOUSE- HUVAN HYBRI D

CD37- SPEOI FI 0 BI NDI NG PRERANBLES! CAS- 024

T oS Lo D B A RN A B SRR O 2T ERed
into HEK293 cel | %[2@7 SEE@%Y@BHE@M; P%szLrEM €

supernatants were harvested on and titered using
Octec Q Protein A sensor. 30Si m lar to the results

found in Exanple 2, here Table 6 shows that CAS-024
(VHWL f orAvgoNuetion gssay wWasatsed tocomaare tap kinding affinity of

ittbI¥E Bl 5 £ 38EA L EARIARGMLIaP ih AL AobBa@RRb wedr (SRhi)

tter han

ma%aleEZt@QéBl?ﬁ?TfoUﬁaQﬁl%Qﬂﬂ%&ﬁllbQ@BﬂlymﬂNdb%sﬁkﬁiche@mﬁé derived

SM P_nol ecul es. The nouse-human hybrid nol ecules did
frorota Bugkitelysnpieana ). etyaSH e pyritgd chigerigwantbe DAN\EMIP molecule

(A PBrS D W&l R Stae B ERGe R g Uit isgnce ove

(NOpMES Bidsydtes (4wt 040 6B Mahddrd & compete with purified

unlabeled chimeric anti-CD37 SMIP molecule (positive control) and purified
unlabeled humanized anti-CD37 SMIP test molecules. Higher affinity showed up
as a weaker fluorescence signal and an FL1 fluorescence value was used to
generate the competition curve. Briefly, the reagent FMAT Blue® labeled
chimeric anti-CD37 SMIP molecule was diluted to 2ug/ml in FACS blocking buffer
and the purified protein samples (CAS-001 (SEQ ID NO:6), CAS-002 (SEQ ID
NO:48), CAS-003 (SEQ ID NO:52), and CAS-024 (SEQ ID NO:253)) were
serially diluted 1:2 to concentrations ranging from 50 pg/ml to 0.02 ug/ml. Ramos
cells were harvested at 1,000 rpm for 5§ minutes and resuspend in FACS blocking
buffer at 4 x 10° cells/10 ml buffer. To each well of a black 96-well plate the
following was added: 50 ul sample, 50 ul FMAT Blue® labeled chimeric
anti-CD37 SMIP molecule, and 50 ul Ramos cells (4 x 10* /well). The plates
were incubated at room temperature for 30 min and read on an 8200 Cellular

Detection System (Applied Biosystems) gated for middle cell size and low signal.
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CAS-017 (hVvLnVH) 0.70 CAS-006 (nVLnVH) 9.3 CAS-024

(hVHhVL) 12.7 5 A conpetition assay as
waelewentdsed i n Exanple 4 was used to conpare thBCHUSZ09IH0288

affinity of different nouse-human hybrid anti-CD37 SM

| P nol ecul es conpared to CAS-024 binding to Ranobs

cel | s. ATIHEEMAT icbhgetitibn eesay showed Gha CABI024 (humanized

nol ecul e (CAS-006, SEQ I D NG 2 was | abeled with 10
anthe DRAgSM G’é{'?‘)U'ﬁlh@Ml’”@s%é(h%— §F)2é/ Vith g1 @M aGidt vamgple

SR EREn Har 8 S ARyl CERY ol Bt iR ggti-c37
SR intdl¥6ulE @R M dorrrbt hEd & @ﬁemé@b&g% tbbﬁmffbllﬁﬁeater

anti-CD37 SM P test npl ecul es - 2 (SEQ
affiotyu®r Cmtm@h@m@aWWBH)QD@WEMQGEQqsmavmg the

reNg5 3o VH SO E S i i SR8 ke oSl (see
F|§Uﬁ43 OBést(Hhtk haﬁ%ugqrﬁgh||®bﬁméérﬁlwe5§tr?aﬁéA@m@@or

cid linker) has the sang affinity f
CpSr@m, veas fmelndon amhvmﬁsmtﬁhabdmhet mamSarﬁ)ﬁ)GDR mutations

(AT ROL 1 Gonvie GAS 9T i ry S HE O MR PiRISNG Construct
rgcﬁﬁt%‘ﬂ'uegd% %hg@ﬁgﬂégr PQBHI%FQ)H ok (Jﬁﬁ@d ﬁ“(ﬁ%ﬁlﬁeé Aeven for this

e nouse- ecul regar

cor&ltnuablcmﬂcmm boumid fesvhatt. 5-oto Z- fmdm\i& hw*nHDAse@t)/L vv| t h
a 22 anmino acid |inker or humani zedVL- nbuseVH wi
16 ami no Huf de$ti|hWé$)a|Soo%Uﬁ63'ﬁg bﬁ@BHS%MQﬂ a@@é(ﬁ OBé'ﬂt”éfP heavy

cﬁlé&?&[ﬂ[l'\l%gfe C d 825% )T}qfﬁ?dgoﬁ'nt)eﬁggo%ﬁ§$%ﬁ %ggﬁeﬂg'llg%ﬁserved

arﬂfpit Q€ bwicixpetiedtHabs chBAg® an s pEsvieh | |a|cﬁfﬁa Wwouldeditrifish or
t han CAS-006, 25 regardless of orientation, and that a

evien 2l3olishrhinding deIL\EAS D62 mugates) atrposcbloobﬁ 4 hap detectable

oFSIH R A T B IS Y e o
068 1§ oAshesl Baahage 69@96@%&&0@@&19%&%? GetviBAM: tEiSRaSssay

Toget her, these data suggest that no nutalions ’in
wihemn atmu@tunnlaéoosbow\b’lﬁ%orkm Dtig adddd, wdéa sot ghawen). t Haus, the

artic er (VLVH or VI did not seemtq solv
stf Rl Chstiph Trpbisiedia Molesuieungl st ingly BRu0 ASqus Gas the
r d (see CAS-014). Thus, it was
Cﬂ@%ﬁggﬁl@?g@icﬁg} g§§e0§ a nol ecul e)vvith t he CAS-024
structure and properties simlar to the parent

mol ecul e CAS-006. EXAMPLE 6 10CAS- 006 AND VARI OUS
CD37- SPEOI FI 0 ANTI BoDI ESERAWPERME OR AN OVERLAPPI NG

EPI TOPE r rmed
Co | ont ERRTISonaa Celt BINIREBETCARTS (5l .Ra |
ot her pr M/cbusESIHMMﬂﬁwaRhegD@WPmmla‘mmN@rHRcthes

15 Unconj ugated MB371 (#555457) and FI TC-conj ugated
MB371 (#555456) were obtai ned from BD Pharm ngen (San

| ot etH LA BT3P Rbr IF PURIMGMIP molecuies were
prEHTged?BVJré'&%SFPHaNWﬂ@ fe%ﬁ@bl’o lank3pdrisfe@BE into HEK293 cells for
unconj ugat ed NVN46 (#RDI - 36) from RDI (Flanders,

7 dlays GleTrCuttqu sugwrealtanmwere( kases®eto)n dayl hambintjet:ghussdg
&é (§186 020) from Ancel |l Corporation (Bayport,
" 'rb mE§2t-ed HH (#3081) and unconjugat ed HH1
(#3080) f&
FI TCconj ugat apt@\R@ére YS %OOIQB%\%)AM@?%%%JTSS? Eéghows that
CMBI24 G(&lemmsfwtﬁ 25) mmno acak \far@bwdoaialredlrﬁcar)aexprbssed

(West bury, SM P protein was produced as
fr%@qugéd‘qdntoMQg fgld better t an the other humanized or mouse-
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25CAS- 006 was conjugated to FITC using a Ml ecul ar

Probes Fl uororeporter FITC Labeling Kit (F6434)
waewonziong t o manufacturer's instructions as fBRCT/U82009/040288

CAS-006 protein peak of interest (P0Ol1) at 13.5 ng/nL

was adjusted to 5 ng/nL with PBS. One ng (200 ul) was
huadde thybrdd kenti-CDYE SMP iokecsitds: bRe mande HnNaiiB@Brid molecules

(adjusted to pH 8.5 with 6N NaOH), was added to a
dlfim%leXB@S§d\fﬁJ€rr$glaml%$106WeoVWL & ¢/LMH prewalias- added

to 370 ug of FITC and was added to the tubes at nol ar

rati os of 15, 20, 30 and 49a§le-gc protein using the

following formula to determne the ul of FITC to add:

[pl of FITC sol ution t@MuRExprdion

2009/ 126944PCHUS2009/ 040288 5 ng/ M protein x 0.2 nlL

X 389 x 100 x deNIRE8roteinar r&no@dlwﬂhmmuglmlwn ght of

CAS- 006 (110 Reac % ns Wer e

shi el ded fro, (ﬁ%}%mz QhVole\(H)rred conti'huously for 75

m nutes at rp@mRy- gopg{\q’gm[e) Reacti gns wer e added to
spi n col ums ared—S—as—described—+n—the—kiit and
spun at 1100 A&Ql%(nﬁﬁ’ﬁhyéé to buf fet6 exchange into

PBS with azi EA@JQﬁ@@\ﬁWHEc onj ugatfﬁq FITC. The OD at
280 nM and 4 j -t h DPS 0N

t he Nanodr op; CAReDO8XtiviiahVen [coef f i ci)ént for CAS-016
was experi mentald ] ined for thi s instrument by
readi ng dil ut icg}é'x%fa}[\ﬁi&]%rtl ng u o7n_| ugated SM P
nol ecul e, the concentration of each of the 10
conjugates was 4.25 ng/m and the foll ow ng

FI TC. pr otRlcarrrpettutueh%s 8s dieseritedRdExampleM WasGReddd6

at aratio of 15; g\@IVTC/CAS-016 at aratio of 20;
cmnmamltfrre/m@@ﬁmw of diffarest ouge-husmn Bytrid anti-CD37 SMIP

mblekales g e GASTER Flapilhite Rames el e e Blrified
cHiineet R@tiat DSAEM I @old e VRS 50 STRY IBINOiday | W%%Sla%eled with

rangi ng from 100- 24, 300x on Ranbs and 15 3200- 25
therFMAHfsBiue@mrJoreSdenbeldye (Apptied BaodyrEIMMS Jandusatas the

St G P o M R gt U Rselef PRY S et L sbliPFhotecute
(OA@' 0pB! bé‘éltnt/é‘ ebnthbIndha %uﬂ‘l’egluT%b]eﬁideh@ﬁ%h|2%H‘;Jé?gi§-/(§953i7r8MlP

hi s reac 1 on. ant |
tesbnmptewm— @A 00 SECELD N8 ), CAG/00B (SEQ (D PyD1ER), GAS-014

initial bindi tudy to deternm ne the optimal
(SHRIANG 251 G TS B N5 AT AP 0 RS F R NO:253).
chosen vafl #aiaPehMlHbLaLL0 A0 AT R A CIRS bERVHVL

constant I n the su quen ass eve

hlrhagiked enaloeulbadsh M@5earhineris ﬁ@lkew Bhs thel Bamel affimigniae CD37
Data were plotted as _percent of maxi mal binding versus

aghedeatentehigrerierani-GPRr @w%momye (@Ast(mﬁ) whgrﬂaas CAS-002

o EURREODRY O it hiciodlies BB Ramatt of {RE g no

blﬁél a8 wéIN@haWinda P- &6 3Liowl @éﬂu@h@r‘iﬂ@eb' A RCTRE brioise-

of the nmaxi mal” bi ndi ng observed w thout unlabel ed
hurrea@ enbed (Fhlgeules SpgaRiess akvariablendbmaihoberistion d

A DRt TR ARE SR S R ar?f‘ium%fneég{/ MusevH
WIHW’]% amifdP4eid Wh'ﬂergvg%] nd 88 dehHsBH dvien@etd? 98arpi . ci 2-fold)

30For conpetitive I ng assays, 2.5 x 105 BJA
CAErE08 and CAS024 is&s Figelré 48)bdhesendatatleswitmatsd endluseghuman

yBFC ol R M B IRV ELIODS sk We nfs%%%@@neﬁahamcmseooes,
regégogﬁj&ﬁgfa ee&t%%%%%@%%&l ﬁwﬁéﬁ?&é I\@éﬂ#ggnstruct with no CDR

concentrations (2.5, 1.25, 0646, or 0.3 pg/m) or
staining nedia for 45 mnutes on ice in the dark.

Bl ocki ng anti bodi es and FI TC | abel ed anti body
conjugates were added to reactions prior to addition
of ceIIs The ceIIs were then washed 2 5 tlrres wi th

~NS~N ' = PERN Y 1 1SS
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For FACs cross bl ocki ng assays, 2.5 x 105 BJAB cells
were incubated in 96-well V-bottom plates in staining
WOorewoa2qPRBS wi t h 2% nmouse 10 sera) in the preseCyESNI/ 040288
unconj ugated anti-CD37 MAb at 5 pg/nlL staining nedia
for 45 mnutes at roomtenperature in the dark.
mEtatione dindegodtest than iotHdrhUnmaikizedveigteculeebut stillthdd diadinished
concentration of 2 resulting in a dilution of

bipgiag nanprsed o Crl“e%r@@%t% GAS924. ppgatherriesecdataisyagest that no

EliBop 3t G OB ThER e By o et sMhadrR Bisqq o partiouter

ordBS(VIamd oF ¥ HV/INpdit yhot issesh torsohé ey edlre seibe eRysien, Bven when
PBS (USB, C eveland, Chio). Cells were analyzed b

y
a fang&r wtl@tnletdqmwn Ilaksrmsswuu (Bae GASOrdirehbusist wgsCel |

urgBaiAe 1§ SHRRLS malkgiRe ViR e GRS iRl and pragrties
snﬁw@apfiﬂ/hbrbélrbﬁ%%fécu@ @ﬂ@ d)@és and NY) containing 2% FBS
G bco/Invitrogen), 20 (staining nedia) at a
concent ration of approximtely 4 x 106 cells/nm. Cells

were then plated and tes s, diluted in staining
nmedi a, were then added 1Ei<SAMBL§er| nal desi gnat ed
concent r gt A8Mspg @?&‘\?f\h%”u% 55 £ SPReHRAARBEBI sﬁNR

m nutes on I ce. es were centrifuged an washed 2
times with P%«MEbﬁ@ng@aEleleﬁHmoPlGN(CCBB?Fag,

Burlingame CA) was added at a final dilution of 1:50,
and 25 incubated 45 mnutes on ice. Sanples were

car af or nersiARNS hedd Jer e dd ety 11" opidd dbithgi bound by
CASLEERARY YIRS dPé!wf)h@IFNd%&ébﬂ@@d CD3MsgediMCaitddiey.

i nstrument usin est software (BD Bi osci ences,
Uszenjugried Mg/ 1 4&?0 nanddiJT§mﬁml@gai@§Ml|%b‘eﬂ%ﬁﬁﬁ456) were

olfANGE R Br BR3Pl A B B3huBhlet 814 cvossn

frcsrﬁl|ﬁfnﬂ%&@bﬁ/%@kmén@éd@r?%||ér€8rf3'(T,%() ?WCJcBthgja'técPNl\M{]%
bi ndi ng was observed for each antib

(#dd-CBE 180G ¢ andlumeehjughtad NMN@(#EF&IDI ¢BLy! 38) frinh RDI

T SR LSS0 Bk o
T e i B

artcddmctor@ugated il Y3680 ffrdoh dmaTesrgCam (@slbyNoaNay)rarida?ITC-
serie whi ch vari ou

Ccufumeteaﬁf&@ﬂ ZdYgﬁT'\&GéﬂééF)/\é% UBé@,mJéaahe@!rWM& (rYSeFEaTMW%S)
frdr} &m&%eqﬂg I ggg(le\?c%‘rﬁ W%S%UR/EWQPQ:A§ do%e\'f;wgrotem was

recept or ese-‘experinents

proatéd as elekariteslin Bxdmplebt.ocki ng studies for all the
nmol ecul es tested, indicated that the vari ous CD37

t ar get ed GASHIfIWes canitoates! okl Tikaveing reMelasslasiProbes

Fp&pSrdad FEA o R! HYPER akbo G by Ritze s mstructions
AHNONSTEHERO6PEh FodQPBI) b 561 AoM Chisk SHeted o

obj ective of this experinent was to exam ne the dose
5 mggpbngith PBS. r@aemeg (200 ul) weASIdiiatl horkl’latubedevvltma stirbar, and

b et

coﬁ‘lc\é PQ'M’ 66U HMI@@ ﬁ%iﬂ&@d td 9‘7@) & Qﬁtpl‘?ﬁtq(ﬁ’éd W8s

foI honma urn emans em a
ad:'deZith thé@@ﬂes afl'dmoiar reXid 431 V@,S’Z(ljém amd4® chb'ﬁCaprZﬁeln usmg the
atient wwth a non-Burkitt
foRPWINGJRMBiAHS deteningdhe UI ﬂi FeEﬁGsEP adthc W 2hEbls |S9'l4t'ﬁf160 add =
the flank of female CB-17SCID mce (Harl an,
Sonerville, NJ) at 6.5 weekse®f age and at a nean
weight of 18.0 0.1 g (ranging from14.6 to 22.6 Q).
On day 8 post-tunor inoculation, palpable tunors were
apparent in a ngjority of mce. The 25 tunor-bearing
m ce were sorted |nto four groups wi th equi vaI ent ~mean

o o -
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formula: V=1/2 [length x (width)2]. The baseline nmean
tunor volune was 228 30 nmB, the nedi an baseli ne tunor

WG@e/12s4 224 nmB, and the range was 179 to 28BECTIB2009/040288

WO 2009/ 126944PCT/ US2009/ 040288 Tabl e 7. Reagents for
In Vivo Use Reagent % PO Concentration and Endotoxin

5 Riggmarproteim xfOR mink 889>0n0PRIediket diadrtioxiolesQid Iveight of
EU/ NA Hurman 1 gG (hulgG Not tested 10 ng/nL
Céﬁoﬁin&bwiw,@@b EUng Diluted to 1.0 ng/ nL PBS CAS- 024

100 Reactions were shielded from light and stirred continuously for 75
minutes at room temperature. Reactions were added to spin columns prepared
as described in the kit and spun at 1100 g for 5 minutes to buffer exchange into
PBS with azide and remove unconjugated FITC. The OD at 280 nM and 494 nM
was determined with 2 ul drops on the Nanodrop; the extinction coefficient for
CAS-016 was experimentally determined for this instrument by reading dilutions
of the starting unconjugated SMIP molecule, the concentration of each of the
conjugates was 4.25 mg/ml and the following FITC:protein rations were
determined: 2.7 FITC/CAS-016 at a ratio of 15; 3.7 FITC/CAS-016 at a ratio of
20; 4.4 FITC/CAS-016 at a ratio of 30; and 5.1 FITC/CAS-016 at a ratio of 40.

BSA was added to 3 mg/mL to help stabilize the protein. Binding of
each fraction was assessed at dilutions ranging from 100-24,300x on Ramos and
3200-25,600 on human PBMC. All bound, but the MR30 ratio was chosen for
further use since it gave a high MFI that was well maintained over the titration
range used, indicating that binding avidity was least affected in this reaction.

FITC labeled antibody conjugates were titrated from 10 ng/mL to
10 pg/mL in an initial binding study to determine the optimal amount to use in the
blocking studies. The level chosen was just below saturating amounts, and was
kept constant in the subsequent assays, while levels of blocking antibody were
increased over a 10-fold range. Data were plotted as percent of maximal binding
versus concentration of blocking antibody, so that higher levels indicate less
efficient blocking, while lower levels indicate more efficient blocking activity. All of
the antibodies tested showed blocking activity of the maximal binding observed
without unlabeled reagents (Figure 5).

BJAB-cells, a lymphoblastoid B-cell line were then stained with a
panel of various clones of anti-CD37 mAbs, including MB371, BL14, NMN46,
IPO24, HH1, WR17, and chimeric CAS-006 SMIP.

For competitive binding assays, 2.5 x 10° BJAB cells were
incubated in 96-well V-bottom plates in staining media (PBS with 2% mouse

sera) with the FITC-conjugated anti-CD37 mAbs at 1.25 ug/mL in the presence of
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9.6 ng/mL Endotoxin = 0.01 EUng Diluted to 1.0 ng/nL

PBS for 200 Kg dose; then diluted 1:2 to prepare 100
wWKepodos®44 t hen serially diluted 1:3 to prepar eP@ES2009/040288

ot her dose sol utions. Tunor-bearing groups of SCID

mce were treated on days O, 4, and 5 8 via IP
uncmnmgateah anfi-CD27 MAWAt fABSndieatedl corm@ng@tiony (5, inuzksgcaes, or

negative control) or 200, 100, 30, 10, or 3

ODPr S’Fﬁ'@'rlgf\@eﬂ@/\'@i&145d6@ét@o¢rmtqedﬁéh%\dad¥\9§mmn@er e

afﬁé’%%iers AP sl ROIHE O bR R b o PERdichS pror o

addlitish 8Ptallsl. OTHe ¥EIIsSwErR! PienGestddas 5dreed Wi PHB AW fixed with
see Table 8 below). Table 8. Experinental Design

1 Warasatoranaldehyge (B5d, CAeveland viehie) ddheerated callpyepeanalyzed
{ { / ' ted
of Byl oD &PacrEauBRERSE el it clibshpd Marey@o

BibsdicHte®fsdA §6sLt Ay 0. The weight range in this

experinent was 14.6 to 22.6 g. WO
2009/ 126 RerRATHBEEEMI0dKiIag@ssays, 2.5 x 10° BJAdR eells were

B OBl HBES BRUF B B RSEUA VB AT Sibcneuse
S T T o R R, RGO B a5 RTRL a8 meaie

focddeniantes ateobirt tenderbtuee irutie darkt HITE- ¢O’Mjlﬂgdteb@hat®®87
not ebook. Mce were 5 nonitored daily

MARS eTeiasidedvipiagiingd cperentgrtiasy o %égl%@@%'nga'ﬁoﬁ dilyfign of the

o ROl S TGP o e e bt or 4o
minuegs BBfond terpsratureMPithey ghtk Bsewashea k@ lidkesdviSPBS, and
descri bed above. M ce were euthanized if their tunor

flr\adivlivr@dnreaa/hsarai@rrrrealdﬁfavdemdBBﬁr(BlS(B;rC@wendr@h@) Cells were
Frida

o VAR 1ol AL oB % EAESCAIRRr RRtlinehE b6 el Bhest,

sITRITE (BRSBRSERNBES 8SaDYoddI&CA). M it was euthani zed due
to 1ts tunor volune reaching the predetermned |imts.

(The pr otfowratelldzindiag dsseysiiastis werbesuspended redBSf (1)
(Gibnieen, S aP T BHS S artmti R s S4CRts) FWiaoen).
|4 6
(s%a‘fﬂﬂﬁtdw%@égbfe ggggggﬂcf@gi% ﬁé@?f&yﬁ%@elg‘lﬁﬁo aaft/ht) dalis were

wei g

thénelated aadi test $emOI8S; dilded 0D siainigg tmedis nwete t@emaddwm 1to
eut hani zed on day 35 due to weight |oss >20% Thi

thﬁﬁ@@édﬁ%anatedmﬁs\ceotwm@ oReQ@@Weﬁﬁ Inpﬁta@teﬁuf%% Aigutes on

|c<%‘ﬁ aﬁﬁeﬁ%%rgg @4&%@%@%8 7 lﬁrﬂ% E\Hnt{gm;’lbﬁgo ¥ ﬂ? d’q?_a'tsantl
hdmign mf(@bﬁltagoﬂ?auﬂ%gﬁmé @mfwésf a@deédsi éifﬁﬁéledlliltlohftﬁ 1656 and

of the study, this nouse was classified as one that
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tumor-bearing mice were sorted into four groups with equivalent mean tumor
volumes (n=14 per group; 2 cages of 5 mice and 1 cage of 4 mice for each
group). The day of the sort was defined as day 0. Tumor diameters were
determined with a pair of calipers and tumor volumes were calculated using the
formula: V=" [length x (width)’]. The baseline mean tumor volume was 228
mm?, the median baseline tumor size was 224 mm?, and the range was 179 to

284 mm?®.
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Vol une) Tunor- Free Incidence at End of Study' p Val ue
for Fischer's Exact Test (conparison of tunor-free

WO p@odeivee) ' Hul gG 200 600 |ig 14 0/ 14 0/ 14 ( ORGT/BER009/040288
CAS- 024 200 600 lig Undefined 0/14 (79% g 11/14
<0. 0001 CAS-024 100 300 IigaHAd’efi ned 1114" 11/14

Reagents for In Vivo Use

Reagent % POI Concentrathn and Prepa‘ratl‘on for
Endotoxin Injection
1X
PBS NA Endotoxin <0.03 EU/mg NA
Human IgG 10 mg/mL Diluted to 1.0 mg/mL
(hulgGy | Nottested | g iotoxin=10 EU/mg | PBS
Diluted to 1.0 mg/mL
PBS for 200 ug dose;
9.6 mg/mL then diluted 1:2 to
CAS-024 100 ; T prepare 100 ug dose,
Endotoxin =0.01 EU/mg then serially diluted 1:3
to prepare the other dose
solutions.

Tumor-bearing groups of SCID mice were treated on days 0, 4, and
5 8 via IP injection of 0.2 mL of PBS containing 200 ug of hulgG (negative control)
or 200, 100, 30, 10, or 3 ug of CAS-024. The two lowest dose solutions of CAS-
024 were prepared on the day of injection to avoid the need to add a carrier
protein to the most dilute solutions. Drug solutions were color-coded as

described below (see Table 8 below).

10 Table 8.
Experimental Design
No. Mice, Route of  Dose per . .
Group ID Injection, and injection lll:lg/elz%u?::: C]l)l:;:l(at“)’e Cm?:lli?t/lle)?ose
Treatment Days (ng) ! ne gk
hulgG 200 11.1 600 33

CAZSO_(())M 200 11.1 600 33
CAS-024 14 per group

10_0 100 5.6 300 16.7
CAS-024 IP injection

3 0 30 1.7 90 5.0
CAS-024 Days 0, 4, 8

1(_) 10 0.6 30 1.7
CAS3_024 3 0.2 9 0.5

*Note that hulgG and CAS-024 were delivered in pg per mouse, not in mg/kg. The
approximate mg/kg is noted for convenience, and is based on the mean weight (18.0 +
0.1 g) of mice on day 0. The weight range in this experiment was 14.6 to 22.6 g.
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(79% <0.0001 CAS-024 30 90 lig 35 0/14 5/14 (36%

0. 0407 CAS-024 10 30 lig 28 0/14 0/14 (0% NA CAS-024
wW@2®91269449 0/ 14 0/ 14 (0% NA a Mce were treR@BUSU02/640288

the indicated protein via IP injection on days 0, 4,

and 8. The nunbers indicate the anmount of protein

(J19) injeesedolpdonsianere prepared in similar volumes and the contents

of the tubes were noted on removable labels. An investigator who was not
treating or assessing the mice placed a color code on each tube and noted the
code and identity of the tube contents in a laboratory notebook. Mice were
monitored daily by visual inspection. Weights were determined weekly, and
tumor diameters were determined at least 3 times per week (M, W, F) by an
observer blinded (see above) to the treatment groups. Tumor volumes were
calculated as described above. Mice were euthanized if their tumor volume
reached more than 1500 mm? (or 1200 mm?® on Fridays). Death was not an
endpoint in the tumor protocols and, unless noted otherwise, “survival” of a
mouse was determined by the time it was euthanized due to its tumor volume
reaching the predetermined limits. (The protocol called for mice to be euthanized
if (1) their tumor volume exceeded the parameters noted above, (2) ulceration of
a tumor occurred, (3) the tumor inhibited the mobility of the mouse, and (4)
weight loss exceeded 20% of body weight.)

One mouse in the CAS-024 100 nug treatment group was
euthanized on day 35 due to weight loss >20%. This mouse had a tumor volume
of 266 mm?® at that time, and was treated as censored data for the survival
analysis (not euthanized as of day 35 due to tumor growth). For the calculation
of tumor-free incidence at the end of the study, this mouse was classified as one
that was euthanized during the study due to growth of its tumor (its tumor was
growing back at the time of its death). No other mice were found dead and none
were euthanized due to weight loss, tumor ulceration, or impaired mobility. No
overt signs of toxicity or weight loss were observed in any of the treatment groups
(data not shown).

All statistical analyses were performed using GraphPad Prism
software. Significant differences in mean tumor volumes and mean relative
tumor volumes were determined using a one-way ANOVA for nonparametric data
(Kruskal-Wallis test) with Dunn’s multiple comparison post test. To examine
differences between each of the CAS-024 treated groups and the hulgG group,
all groups were compared. For comparisons between the CAS-024 groups only,

the hulgG group was excluded. In addition, the high and middle dose (200, 100,
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5b "Survival" of a nouse was determ ned by the day it

was eut hani zed due to tunor growh. One nouse in the
W@2HB9024944.00 pg dose group was eut hani zed on dBgT/BS200@40288

to >20% wei ght | oss. The nouse had a tunor vol une of

266 nmB at that tine, and was treated as censored data
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35) for the Kaplan Meier analysis. No other nmice were
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sUroivacamdly siswathly 10Y- skl tegtfor EoMpatiHE BuBNUE Eueres] aSighiicant
dEach group was conpared with the Hul gG treated

diferences iytheuipcidence of tumoh&reawaicaweasadgiteratingd wsings-isher’s
ungffi ned en<§$ % of theHJn' c&/ ar e alive at the end

X R ot SAPPIKETS AP EY A bol o face
| ndi cat e ¢hgloifgad Hfdﬁs\éac‘jeﬁéHd\é%in‘P]fibifdﬂf ﬁﬁ@éﬂ &r@ﬂﬁﬂ?rggth of

group are significantly different fromthose of
DObii2 tim@ns<OVB0Hle ercemion afdse Jow ¢§ poadkse eagijnen group, the

M ORGP LB e RS2 b Bais0 GOHENA S SRS CARY lower than
' t 9 i, gt
nERBNRERFaR T kal diboish SAV4RH08 ATerall® ope

thvasgHht d@at 2d Tas hagSdrexded atiee fvere BothafdBdstalirigeon day 12;
anal ysis. WD 2009/ 126944PCT/ US2009/ 040288 Tabl e 10.
thprejaieu €9MmErisensphBeIVAEMSEOf ithe CAGPR4 dreairdl groups to the

m 0 o P BEPEF B AP A BT s e
rebpansainketcowhs oIt iftdreftd ¥ thal meHn @abr volumes of the
two highest dose groups at any point in the study. In contrast, the mean tumor
volumes of these two groups differed significantly from those of each of the three
lower dose groups from days 12 through 16 (day 16 was the last evaluable
timepoint for the low dose group). Similarly, the mean tumor volumes in mice of
the 30 pg and 10 ug dose groups differed from each other and from the low dose
group over this same period.

The tumors in the mice treated with hulgG grew rapidly, and all of
the mice in this group were euthanized by day 19. As summarized in Tables 9
and 10 below, the survival of mice treated with any of the CAS-024 dose
regimens was prolonged relative to the hulgG treated group (p<0.0001 in all
cases). In terms of a dose response, there was no significant difference in the
survival curves of mice treated with the highest (200 and 100 pg) dose regimens
(p=0.7091). With the exception of this group comparison, there was a significant
difference between the survival curve of each dose group and the survival curve
of each of the groups treated with a lower dose regimen (p values ranged from
0.0132 to <0.0001).
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Fi sher's exact test (conparison of tunor- free

i nci dence) 200 vs 100 0.7091 1.0000 200 vs 30 0.0132b
W@20®3429200 vs 10 <0.0001 <0.0001 200 vs 3 <0.BODLS2009/040288

<0. 0001 100 vs 30 0.0035 0.0542 100 vs 10 <0.0001

<0. 0001 100 vs 3 <0.0001 <9hl())l%%1 30 vs 10

Median Survival Time and Incidence of Tumor-Free Mice

Tumor- p Value for
Median Death (Not Free Fischer’s
Treatment | Cumulative . Due to Large . Exact Test
a Survival Incidence .
Group Dose . » | Tumor (comparison
Time (Days) at End of
Volume) c of tumor-free
Study N d
incidence)
HS(I)%G 600 pg 14 0/14 0/14 (0%) NA
CAS-024 of 11/14
200 600 ng Undefined 0/14 (79%)" <0.0001
CAS-024 b 11/14
100 300 ng Undefined 1/14 (79%) <0.0001
CA§6024 90 pg 35 0/14 5/14 (36%) 0.0407
CA?E)OZ“ 30 ug 28 0/14 0/14 (0%) NA
CA%'OM 9 ug 19 0/14 0/14 (0%) NA

*Mice were treated with the indicated protein via IP injection on days 0, 4, and 8. The

numbers indicate the amount of protein (ug) injected per day.

P “Survival” of a mouse was determined by the day it was euthanized due to tumor
growth. One mouse in the CAS-024 100 pg dose group was euthanized on day 35 due to
>20% weight loss. The mouse had a tumor volume of 266 mm’ at that time, and was
treated as censored data (tumor volume did not reach predetermined limit by day 35) for
the Kaplan Meier analysis. No other mice were euthanized for reasons other than its
tumor volume reaching the predetermined limit.

““Tumor-free” mice had no palpable SC tumors. The absence of tumor cells was not
confirmed by histology. The study ended on day 61.

Each group was compared with the HulgG treated control group.

“The median survival time is undefined when >50% of the mice are alive at the end of the
observation period.

Values in bold face indicate that the survival curves of the indicated group are
significantly different from those of HulgG control (p<<0.0001 in each case, log rank

test).

#Values in bold face are significantly different from the hulgG treated control group.

"One mouse was euthanized on day 35 due to >20% weight loss. The mouse had a tumor
volume of 266 mm’ at that time and was treated as censored data for the Kaplan Meier

analysis.
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aSee legend to Table 7 for information on the groups.
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CD2 0 €8 +0.0huamcein bl faoqhabipiesis.oi d cel | |ine derived
froma patient with follicular |ynphoma. Five mllion
DOHH2 cells were injected subcutaneously into the 10
fl ank of Aeskine reBeld B Buig@&eétéifgrwp apenartdé v lowest (10

éat 6.5 weeks of age. On day 8 post-tunor

anctho ¢l &A%ﬁ24 (SIS IPEPS Wiese suthanizeshiug Engrowih f their tumors.
of t.h The unDr bea ni. ce wer.e

InJRitast tof brdidiy B e PbSBrhans §f e Pad8a ) 200 or 100

pgTbFQAfSQ@)Z@?édTegééHJ@th‘@ ddintelt M@'p%fﬁab’l@ﬁﬂnértmé present. By the

vol unes. day of the sort was defined as day O of

enchef t'hemﬂydy 'I1u1rﬁ’b4= (Zﬁ%hef thesmigerio edehaf therbuo highest dose groups

and 5/14 (36%) of the mice in the 30 ug dose group remained tumor-free

(p<0.0001 and 0.0407, respectively, vs. hulgG group).

Thus, CAS-024 exhibited dose-dependent inhibitory effects on the
growth of established subcutaneous human tumor (DOHH2) xenografts in SCID
mice. The two highest dose regimens (100 or 200 ug per IP injection; cumulative
dose of 300 or 600 pg, which corresponds to about 16.7 or 33 mg/kg,
respectively) had similar inhibitory effects and were the most efficacious of the
regimens tested in terms of inhibiting tumor growth, prolonging survival, and

inducing complete tumor regression.
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The tunors in the mce treated with hul gG grew rapidly
and all mce in this group were euthani zed by day 15.

WO poogorosast, by day 15, the majority of 5 tun@CBUBI009/040288
the CAS-024 and Rituxan treated groups had regressed
to the point that no pal pable tunor was present.
Not abl y, the response to treatnment was vhiadbedapby in
the CAS-024 treated group. By the end of the study,

all of the Ri tuxan-treated m ce were euthani zed due to
growth of Miogavere: eupaRizediidhgidurner Yalupe machedimere than
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T R B e e BRI it B
soridre! Iignifidaiiferehegs M ffean tumor volumes and mean relative
tumor volumes were determined using a one-way ANOVA for nonparametric data
(Kruskal-Wallis test) with Dunn’s multiple comparison post test. Significant
differences in survival of mice over time were determined using Kaplan-Meier
survival analysis with a log-rank test for comparing survival curves. Significant
differences in the incidence of tumor-free mice were determined using Fisher’s
exact test (p values <0.05 were considered significant).

Mice were euthanized when their tumor volume reached the limits
described above. One mouse in the CAS-024 treatment group was euthanized
on day 45 due to weight loss >20%. This mouse had no apparent SC tumor at
that time, and was treated as censored data for the survival analysis (not
euthanized as of day 45 due to tumor growth) and was not included in the
comparison of tumor-free incidence at the end of the study. No other mice were
found dead and none were euthanized due to weight loss, tumor ulceration, or
impaired mobility. No overt signs of toxicity or weight loss were observed in any
of the treatment groups (data not shown).

The CAS-024 and Rituxan treated mice exhibited a rapid response
to treatment. Mean tumor volumes of the CAS-024- and Rituxan®-treated groups
were significantly lower than that of the human IgG treated group as early as day
4 (after a single injection of drug) and remained lower through day 11. There
were no significant differences in mean tumor volumes or mean relative tumor

volumes between the CAS-024 and Rituxan® treated groups through day 11.
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at Day 81" Fischer's Exact Test (Conparison of
tunor-free incidence)' HulgG Days 0, 4, 8 600 ug 13

WO 2009026D%4 0/ 15 (0% NA CAS-024 | P Days 0, 4, 8P@GD0S109/040288
Undefi nedd' e <0.0001 1/15f 10/14 <0.0001 RituxanO IP
Days 0, 4, 8 600 ug 43 <0.0001

The hulgG treated mice were euthanized starting on day 11; therefore,

comparisons of tumor volumes were not performed for later time points.

The tumors in the mice treated with hulgG grew rapidly and all mice
in this group were euthanized by day 15. In contrast, by day 15, the majority of
tumors in the CAS-024 and Rituxan treated groups had regressed to the point
that no palpable tumor was present. Notably, the response to treatment was
durable only in the CAS-024 treated group. By the end of the study, all of the
Rituxan-treated mice were euthanized due to growth of their tumors, whereas
10/14 (71%) of the mice in the CAS-024 treated group remained tumor-free. See
Table 9. Thus, at the end of the study, the survival curves and the incidence of
tumor-free mice in the CAS-024 treated group differed significantly from the
hulgG control group and the Rituxan® treated group. Figure 6 shows that CAS-
024 was statistically superior to Rituxan in the in vivo treatment of this animal

model of follicular lymphoma.

Table 11.
Median Survival Time and Incidence of Tumor-Free Mice
Treatment p Value Death (other Fischer’s
Median Tumor- Exact Test
Treatment | Days and . from Log than for . .
. Survival . Free Mice | (Comparison
Group Cumulative . a Rank Tumor Size ¢
Time (Days) b . at Day 81" | of tumor-free
Dose Test Sacrifice) . b
incidence)
Days 0, 4, 8 o
HulgG 600 g 13 0/15 0/15 (0%) NA
CAS-024 | Days 0,4, 8 de £ 10/14
b <
P 600 g Undefined 0.0001 1/15 (T1%)' <0.0001
Rituxan® Days 0, 4, 8 0
P 600 g 43 <0.0001 0/15 0/15 (0%) NA

*Survival” was determined by the day a mouse was euthanized due to tumor growth.
Other than one mouse in the CAS-024 dose group (see (f)), no mice were euthanized for

reasons other than tumor volume reaching the predetermined limit.
PEach group was compared with the HulgG treated control group.

““Tumor-free” mice had no palpable SC tumors; confirmation of tumor cells absence was
not confirmed by histology.

“The median survival time is undefined when >50% of the mice are alive at the end of the
observation period.

‘Bold-faced values are significantly different from those of HulgG control.

‘One mouse was euthanized on day 45 due to >20% weight loss. The mouse had no
apparent SC tumor at that time and was excluded from the group for the comparison of
tumor-free mice at day 81.

76




10

15

20

25

30

0/15 0/15 (0% NA 'Survival" was determ ned by the
day a nouse was eut hani zed due to tunor growth. O her

W@ b@p/1269¢4 nouse in the CAS-024 dose group (seeP(T/Y 20091040288
m ce were euthani zed for reasons other than tunor
vol unme reaching the predetermned Iimt. 20bEach group
was conpaneagbnelusior, IGASW02d Grid Ritiesh werd efficagibasas single
"Tunor-free" mce had no pal pable SC tunors;

AgRINS in AduED BMerykSYHIH) kenegsgl meedeld’ SEJP raises i Whike both

ogRftn o3 B mfd FrBE PechRsSith Yk rididych e Thg%em tumor

reg PsRiorivagdbBenicRitbnly i Rl groliped thikaiéasecivith CAS-024 as
significantly different fromthose of HulgG control.

tufranie refepsed ater eptirnaldted D20 trestmemt.d Geonsequetiyy, WASHR4, a
| 0ss.. The.. 1t SC at_that ti
niRaized Bu AL S, AR oRS B ket iy e Blesaiftat Lffor
nefidi ﬁ%ﬂe&lthgg ¥Edw that Rituxan@? tnreatment fails over

xd ft FRRI
2009/ 126944PCT/ US2009/ 0402
tinnendheseé oesuliSABesfdreasupdeist thad iCAB024dfdatomoi otB cad

single agents in a human tunor (DOH xepogr aft nodel
VMG [eHp PalBEHS BEBRIGOIGHIIL e WABIR A faraptive
tr%é’tﬂi%rnt ﬁrﬁgét‘?eﬁé Whd %il%@xﬁﬁ@ﬁﬁdéétme%._ mce, |ong-term
unor regression was observed only in the group of
mce treated with CAS-024 as 5 tunors rel apsed after

optimal anti-CD20 treatnent. Consequently, CAS-024, a
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and vari erapeut’ c agen
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Rec-1, that actively grows and divides in cell culture
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lyfiphaareadmah ethentyropheidenmaligréinc®st r eat non- Hodgki n' s

| ynphoma and ot her | ojd malignapcies. Rec-1 cells, .

) oot iR Gssen COBHahGuphis FORDRe BSoniSeditng Datient
with mantle cell lymphoma, were tested for growth inhibition in response to
crosslinked CAS-024 in the presence or absence of doxorubicin, vincristine, or

fludarabine (see Figure 7). CAS-024 was preincubated with anti-human IgG
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first week followed by 3 weekly doses. Dose escal ation
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WD 2009/ 126944PCT/ US2009/ 040288 det ecti on of
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were tunor-free) at the end of the study (day 34)
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in the incidence of tunor-free m ce between any of the
treatnment groups. WO 2009/ 126944PCT/ US2009/ 040288
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Treatment G oupa Treatnent Days Median Survival Tine
(Days)a Tunor-Free Incidence at End of Study hul gG
W@2®0226930 pg Bendanustine 10 ng/ kg CAS024 + PCT/US2009/040288
Bendanustine Days 0, 4, 8 15 17b 17 24 0/15(0% 0/15
(0% 0/15(0%
were injected subcutaneously into the flank of female CB-17 SCID mice. On day

8 post-tumor inoculation, palpable tumors were apparent in majority of mice. The
tumor-bearing mice were sorted into five groups with equivalent mean tumor
volumes (n=15 per group; 3 cages of 5 mice for each group). The day of the sort
was defined as day 0. Tumor diameters were determined with a pair of calipers
and tumor volumes were calculated using the formula: V=" [length x (width)?.
The baseline mean tumor volume was 231 mm?®, the median baseline tumor size
was 229 mm?®, and the range was 201 to 261 mm?.

In vivo treatment. Groups of mice were treated with an injection of
0.2 mL of PBS containing 10 ug hulgG (days 0, 4, 8 IV), 10 uyg CAS024 (days 0,
4, 8 1V), 10 mg/kg Bendamustine (0, 2, 4, 7, 9 IP), or 10 ug CAS024 (days 0, 4, 8
V) AND 10 mg/kg Bendamustine (0, 2, 4, 7, 9 IP).

Monitoring and endpoints. Mice were monitored daily by visual
inspection. Weights were determined weekly, and tumor diameters were
determined at least 3 times per week (M, W, F) by an observer blinded (see
above) to the treatment groups. Tumor volumes were calculated as described
above.

Mice were euthanized if their tumor volume reached more than
1500 mm? (or 1200 mm?® on Fridays). Death was not an endpoint in this study,
and unless noted otherwise, “survival” of a mouse was determined by the time it
was euthanized due to its tumor volume reaching the predetermined limits. Mice
were euthanized if their tumor volume exceeded the parameters noted above,
ulceration of a tumor occurs, the tumor inhibits the mobility of the mouse, or if
weight loss exceeds 20%.

Statistical analyses. All statistical analyses were performed using
GraphPad Prism software. Significant differences in mean tumor volumes and
mean relative tumor volumes were determined using a one-way ANOVA for
nonparametric data (Kruskal-Wallis test) with Dunn’s multiple comparison post
test. Significant differences in survival of mice over time were determined using
Kaplan-Meier survival analysis with a log-rank test for comparing survival curves.
Significant differences in the incidence of tumor-free mice were determined using

Fisher’'s exact test. p values <0.05 were considered significant.
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woer®datoes m ned by the day it was 5eut hani zed BCEUS2909/040288

tunor growth. One nouse in the CA5024 + Bendanusti ne

conbo group was eut hani zed on day 10 due to 20% wei ght

| oss. Thils theBehdeatustineatezdegrargsssoreify doats andediarrhea
cal cul ating survival curves. No other nmice were
welig: $Ra atindorropad siawH. Smeny fRaAne Mmousenprthe S1ARR24 +

B e AR B WaS Rt 2 py@ 0 B R MBighR ks, This
mbisk Gisafb160 4B crhSosddiathifethiel ahaldi§ ef sitvivial eohieBo Mo

of hul gG control (p<0.0001 for all treatnent groups;
clinigg! signis af éexigity were seel Iinede AB024 alariectseatavant gooup.

b2l bl e bl TSP S ha b Yo i e o
DOHH2 compared to hulgG. On day 13 (which was the last day all mice were
alive) the mean tumor volume and mean relative tumor volume of all the
treatment groups were statistically different than the hulgG control group of mice
(Figures 14A and 4B). A significant difference in mean tumor volumes and mean
relative tumor volumes was also seen between Bendamustine and the CAS024 +
Bendamustine combination treatment group. There were no significant
differences in mean tumor volumes or mean relative tumor volumes between any
two other treatment groups. Mean tumor volumes over time of the four groups
are shown in Figure 15.

The tumors in the mice treated with hulgG grew rapidly, and all of
the mice in this group were euthanized by day 17. As shown in Figure 16 and
summarized in Tables 12 and 13, the survival of mice dosed with any of the
treatment groups was prolonged compared to the hulgG treated group (p <
0.0001 for all groups). There was also a significant difference between the
survival curves of all three treatment groups and each other with the
CAS024/bendamustine combination being superior to either single agent.

None of the hulgG-treated mice were alive (thus none were tumor-
free) at the end of the study (day 34) (Figure 17 and Table 12). The incidence of
tumor-free mice in the other groups was 0/15 (0%) in the CAS024 and
Bendamustine treatment groups and 2/14 (14%) in the CAS024 + Bendamustine
combination treatment group. There was no significant difference in the incidence

of tumor-free mice between any of the treatment groups.
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WD 2009/ 126944PCT/ U82009/ 040288 Tabl e 13 p Val ues for

o] rvi.v Curv Betvveen
VPR 7 oPredian il Tape At neRieneE Ay dLroge sk
test) hul gGaItFﬁhﬁ@i‘gq_fs %%Y @néﬁ}%ﬁm &

Bendamustine hul gG NA <0. 0001 <0.0001 <0.0001 TRU-016

<0.0p01 a NA 0.0050 0.01 Bendanusti ne
Treatment Median Tumor-Free
Group® Treatment Days Survival Time Incidence at
P (Days)? End of Study
hulgG Days 0, 4, 8 15 0/15 (0%)
CAS024 b 0
10 ug Days 0, 4, 8 17 0/15 (0%)
Bendamustine o
10 mg/kg Days 0,2,4,7,9 17 0/15 (0%)
CAS024 Days 0, 4, 8 o/ d
+ Bendamustine 0,2,4,7,9 24 2114 (14%)

2“Survival” of a mouse was determined by the day it was
euthanized due to tumor growth. One mouse in the CAS024 +
Bendamustine combo group was euthanized on day 10 due to 2
20% weight loss. This mouse was treated as censored data when
calculating survival curves. No other mice were euthanized for
reasons other than its tumor volume reaching the predetermined
limit.

®Values in bold face indicate that the survival curves of the
indicated group are significantly different from those of hulgG
control (p<0.0001 for all treatment groups; log rank test).

C

Tumor-free” mice have no palpable SC tumors. The absence of
tumor cells was not confirmed by histology. Study ended on day
34.

4 In the CAS024 + Bendamustine combo group one mouse was
euthanized on day 10 due to 2 20% weight loss. No other mice
were euthanized for toxicity reasons.
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the disclosure. WO 2009/ 126944PCT/ US2009/ 040288
exhilagsnidoRAHeS OF topgrowpeet POEHNR hinerg ifsiEELmice greater

th‘éﬁ'ﬁ%t’ elp]q,vﬁﬁ gghﬁlga@%t &,pé nus to carboxyl termnus:

umani ze I'fi variable region, (ii) a
i nker as set forth in SEQID NG 229,

The various embodiments described above can be combined to
provide further embodiments. All of the U.S. patents, U.S. patent application
publications, U.S. patent applications, foreign patents, foreign patent applications
and non-patent publications referred to in this specification and/or listed in the
Application Data Sheet, are incorporated herein by reference, in their entirety.
Aspects of the embodiments can be modified, if necessary to employ concepts of
the various patents, applications and publications to provide yet further
embodiments.

These and other changes can be made to the embodiments in light
of the above-detailed description. In general, in the following claims, the terms
used should not be construed to limit the claims to the specific embodiments
disclosed in the specification and the claims, but should be construed to include
all possible embodiments along with the full scope of equivalents to which such

claims are entitled. Accordingly, the claims are not limited by the disclosure.
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(iii) a humani zed light chain variable region, (iv) an
I gGL hinge, (v) human 1gGlL CH2 region, and (vi) human
WO g8Y/1%4984 r egi on, wherein (a) t hePCT/US2009/040288
humani zed heavy chain variabl e region conprises from
am no term nus to carboxyl term nus: a human heavy
chain FR1, a heavy chain CDRL as set forth in SEQ ID
NO 63, a human heavy chain FR2, a heavy chain CDR2 as
set forth in SEQ ID NGO 65, a human heavy chain FR3, a
heavy chain CDR3 as set fQJf/iMS?n SEQ I D NO 67, 68 or
69, and a human heavy chain FR4, and (b)
the humani zed |ight chain variable region conprises
from ahi no A bumianizedtGDEaspeoifyd bindingi molecule, bormmprising from
. light chain FRL, a J]ight chain CDRlL as set forth in
amlno§g%1|ngs,{@)cgfp05yl tng'néﬂghurmn light chain FR2, a Iight
chain (gDRZ a human |i ght
chain , Jﬁsﬁlﬁéa%gv*gﬁ]@ggg@%%@ép forth in SEQ
I D NO.(6)p, amlmk&rhemahfdrhhghtSEQlﬂDrNCFR@ 2. The humani zed

CD37- se cific binding molecule claim1, wherein the
human (Bavy? GHEPACPRIOREH LRt dOING 144, ¢ he

human ( hgavyénqgg;ﬁh,ﬁg{g conprises SEQ I D NO 151, the
heavy chain FR3 conprises SEQ I D NO 158, and the heavy
chai n FR4 donmpan &l GHQ re@oNCandl or 162. 3. The
hunanl bi ndi ng nol ecul e of any one of
cl ai s %)13m &% ﬁ"'?‘ﬂsg'ﬁ’ﬂnan light chain FR1
con‘prl\ﬁﬁesr PEQ I D NO 171, the light chain FR2 conprises

SEQ ID NGO 182, the Ii ght chain FR3 conprises SEQ ID .
NO 195(a) andhe hemaingzmd hﬂwmham/af@btﬂregm SEPs from amino

termin| @ AoV LISHBILS] AUDAIAY GBI Rhgadred) BEiRGDR1 as set

forth ih @Edﬂ ID NGBS & RuMan2feavy chain FR2, a he®vy dH¥in CDR2 as set forth in
-speci fic binding nol ecul e of claim4, consisti ng
SEQ I&x Nf}@éo

anhurparbedvysetpie ids, sdreavyichiin @Dgé@s @tmﬂzseSEQ ID

nO:67, o8t 6 AR BHE bBae B 5™ Riflani 2ca Coo7. Sepei 11 c

bi ndi ng) rmltﬁ@hhmaacz@@rl@hn@hé.ﬁ vanyblenegieh coh@irides frolPamino
5. A vector conprising a nucleic acid

terminugs) tg@@r@xgb@gpmqsgam%rwglﬂt ghain FR1 ga light chgin GDRdss set forth
r c
in SE@E"I) A\I(S%'ﬁp 63[ %%}]Lﬁ‘g%rﬁgérﬂ ch%fh Igﬁg,ué]ﬁ%ﬁtochéhﬁBQ%Z& as set forth in
SEQ ID NJ:64y aMraawlhghtaﬂmm ERBgamd)aanth ein GDR3 as Bst fbrthOn SEQID
and a pharmaceutically acceptable carrier.
NO:66,@ndg Fré'f“ﬁﬁd!ghbq;h%égﬁ%"i- ng B-cells or treating a
di sease associated with aberrant B-cell activity,
conprising admnistering to a subject in need thereof
an ef fZct i Vicheamnanized (ﬁ)ﬂ?m‘dlfmetﬁndm@?’ﬁcﬂp@ﬂébif claim 1, wherein
bi ndi ng nol ecul e according to an one of clains 1 to.
the hugnan heavy chain FRllconjméseﬁein{a&D(g\! de4; me1@m%@@%ywq% FR2
t t TN 2L
comp{ERe DNPoD B HEdl (oL E RS cciiRep ST IO NG 158, A the
heavyachaWWOF RAGahiitBed AECI 1 SKDA61 @40888 di sease
characteri zed by autoanti body production, or a disease
characterized by inappropriate T-cell stinulation
associ#qt ed
ot hod of oS m1g G SSTRRATE pinding malpeule of Ay oG8
claimby ta Gt whertsir tayhymaa lighti avain ERil dioopishks SEQ D N@Iﬂ?ibrtjne light
nmyopat hy, rheumatoid arthritis, mnyasthenia gravis,
G ave's disease, type | diabetes nellitus, multiple
scl erosi s, an autoi mune digease, dermatonyositis,
pol ymyositis, or Wil denstrom s nacrogl obi nemi a.
13. The method of claim 10, wherein the disease
associ ated with aberrant B-cell activity is chronic
| ynphocytic | eukem a (CLL).



14. A conposition conprising a CD37-specific binding

nol ecul e and bendanusti ne. 15. The
w@epozivsd on of claim 14, wherein the CD37-spekCT/U82009/040288

bi ndi ng nol ecule is a CD37-specific antibody or SM P.

16. The conposition of claim14, wherein the

CD37-specific nolecule is a humani zed anti body or

humani zed SM P. 17. The conposition of

one of clains 14 to 16, wherein the CD37- Ecific
chain BRZ P RSSCERdDAVRERe 1elliaht cepln. FRppemprses SEQ 1D NO:195,

and ttf héﬁgﬁ'ﬁmég&gpg%ém@%QlD NO:206. , 18. The

osition o wherein the CD37-specific
b| ndi ng nol ecule is a humani zed CD37-specific binding

mol ecul e of one of ¢ to 5. WO : :
2009/ 1%694@%3%%5%@@@ molecile, comprisiiiy aamiRhaed
sequefn%é a"s‘%‘ga ?drﬂ&n%l?@'lPSN@QS%r eating a disease associ ated

errant B-ce activity, conprising
adm nistering to a subj ect in need thereof an

effectjiv u eC| e b| nol ec
and behdamidi R37-spBolic Biidis Bislecteeotia Mo Grosiapsf the
amlnolgold ‘é@&u&*\dé ddi%ordhh FessE I@SNGCZS?bt ed with aber rant
B-cell "activity is a B-cell |ynphoma, a B-cell

Ieukem a, a B-cell nyeloma, a disease characterized by

aut oant i bo roduct i or,a di sease characterized by
Mnanprpr | diRRBS PP A ol i SirPa g R fgiégiioe
seque@\cé@nboﬂlﬂb*b\"m’manlzed CD37-sepchie biddieig ¥Ed188¢e @kclagigho any one
0, wherern the disease characterized by autoanti body
of C|almsoﬁt£t5| on is idiopathic inflanmatory nyopat hy,
rheumatoid arthritis, nyasthenia gravis, Gave's
di sease, type |I diabetes nellitus, nmultiple sclerosis,
an autpi W@e&bﬁ@&ﬁﬁnsn@@éﬂﬁk@‘@ﬁ@ldtm@ec@@b\éwm ’doSGIalm6
or Wal denstrom s macrogl obi nem i a.
The net hod of claim 20, wherein the di sease assom at ed

Wi th er r ] Vi ytic
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carriesequential ly. 25. The nethod of any one of
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disease characterized by autoantibody production, or a disease characterized by

inappropriate T-cell stimulation associated with a B-cell pathway.

12. The method of claim 10, wherein the disease characterized by
autoantibody production is idiopathic inflammatory myopathy, rheumatoid arthritis,
myasthenia gravis, Grave’s disease, type | diabetes mellitus, multiple sclerosis, an
autoimmune disease, dermatomyositis, polymyositis, or Waldenstrom’s

macroglobinemia.

13. The method of claim 10, wherein the disease associated with

aberrant B-cell activity is chronic lymphocytic leukemia (CLL).

14. A composition comprising a CD37-specific binding molecule and

bendamustine.

15. The composition of claim 14, wherein the CD37-specific binding

molecule is a CD37-specific antibody or SMIP.

16.  The composition of claim 14, wherein the CD37-specific molecule is

a humanized antibody or humanized SMIP.

17.  The composition of any one of claims 14 to 16, wherein the CD37-

specific binding molecule competes with G28-1 mAb in CD37-specific binding.

18.  The composition of claim 14, wherein the CD37-specific binding

molecule is a humanized CD37-specific binding molecule of any one of claims 1 to 5.
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19. A method for reducing B-cells or treating a disease associated with
aberrant B-cell activity, comprising administering to a subject in need thereof an

effective amount of a CD37-specific binding molecule and bendamustine.

20. The method of claim 19, wherein the disease associated with
aberrant B-cell activity is a B-cell ymphoma, a B-cell leukemia, a B-cell myeloma, a
disease characterized by autoantibody production, or a disease characterized by

inappropriate T-cell stimulation associated with a B-cell pathway.

21.  The method of claim 20, wherein the disease characterized by
autoantibody production is idiopathic inflammatory myopathy, rheumatoid arthritis,
myasthenia gravis, Grave’s disease, type | diabetes mellitus, multiple sclerosis, an
autoimmune disease, dermatomyositis, polymyositis, or Waldenstrom’s

macroglobinemia.

22. The method of claim 20, wherein the disease associated with

aberrant B-cell activity is chronic lymphocytic leukemia (CLL).

23. The method of any one of claims 19 to 22, wherein the CD37-

specific binding molecule and bendamustine are administered concurrently.

24.  The method of any one of claims 19 to 22, wherein the CD37-

specific binding molecule and bendamustine are administered sequentially.

25. The method of any one of claims 19 to 22, wherein the CD37-

sepcific binding molecule and bendamustine are formulated together.

26. The method of any one of claims 19 to 25, wherein the CD37-
specific binding molecule is a CD37-specific antibody or SMIP.
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27.  The method of any one of claims 19 to 26, wherein the CD37-

specific molecule is a humanized antibody or a humanized SMIP.

28. The method of any one of claims 19 to 27, wherein the CD37-
specific binding molecule competes with G28-1 mAb in CD37-specific binding.

29. The method of any one of claims 19 to 28, wherein the CD37-

specific binding molecule is a humanized CD37-specific binding molecule of any one of

claims 1 to 5.
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