10

15

20

25

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

with m@ﬂtrﬁséﬂﬁe%@g,ﬂgé%l nvadi ng forei gn 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 WO
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

BRI S B B A0 oS WAl it 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

cel lul ar
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20 cytotoxicity (ADCC), and the naked MB-1 anti body

did not inhibit tunor growth in an in vivo xenograft
worc@el2¢oBuchsbaum et al ., Cancer Res. 52: 6476 FADO2)0P9/040288

In addition, an inmunoconjugate having adrianycin

linked to &28-1, another nurine nonocl onal anti-CD37,
funetioradcamys taerpdntidisease resditshbonexample, thérerare nurestous

wi th adriamycin being released intracellularly (see,
CaBICREs, AR BN diseagapcd ipammalae dlsemﬁqtmﬁgwolve

eered fusion protein, terned a
rﬁ%ﬁ@kf@@ﬁﬁi&#'ﬂﬁ&ﬁ?%% maceutical (SM PTm product,
di rect ed B%e@@é’n ib® igentifRiet by mefddidies 68 tieslr tall éww@da,s such as
Césee .g., US Patent Application Publications

6@3/@%@% haawmwosmw@@;sz JsDtaer@rm thedibelangs to the
t d t
A e MR S R ST
exdrésdey o@hbﬁﬁﬁﬁérﬂﬂb%d? rb%élﬁg@célm%dt'dhrﬁremals or plasma
met hods for treating ssoci ated di sorders or

cdliss dasdditionBRINBFMBUBNERS, almost all malignancmseofds-pelt origin are
di scl osure provi des hunanlzed

paISor ?C‘?ﬁ?newgswene@ﬁfﬁw%ﬁfaroa%mpmcvm 1e0kamia gLL), non-
HEDGEH Brind FETNLRS, Shthares) BIRGRIATIoN fbiaBoraRt

IVI I‘ISII’] m ni ster

185218 e(:m87)nMwwh ah@&oéhleln ledfiead i vestt. a\lmﬁﬁ (19‘88:), and Faure et
humani zed CD37 i fic binding nolecule provided

alné¥ai 4. Dermatopathol 12! PZE9%)h enbodi nents, the

present dA?é\b‘Eﬁ%fs@é&Hé %ﬁuﬂp%‘é@&bé%@v%@h%%@e% An

bi ndi ng nolécu r om am no

|gCAr aKKE nbETatldNE anﬂbéd@sbemwrdr@iwaws £h@éslabeled with "'l
variable region, (ii) a linker as set 10 forth in SE

andjas@dzmga clarnlcal)trlal indhedieagaent ofiWHEHaee Press elbtle J. C(I?n.

OB Pohopi{ha el g, ciaeeh HER ) SR A 2oy

Pr@é%@ a7 eArdHR AR diab afHer Venhtao be: 20%901990)3 Press eea/. f AQM Exp.
amno termnus to carboxyl term nus: humani zed heavy

MetlaBiol. I%@IS,Q’E(TQQ&]\))BHSTWOIWI’OE[FH[ a\hchthIedolBloh 2A4655E(Q9973)). The
FR?,

MBS 85ty ORS¢ alieatan s REsaSUC ah SRUNDS L SHEATR T collular

PPy TADST)NEAY & Rakel MK AtioR8Y dPhblinh itk drowth in

ar( In) vivh eehograift medell (Bybhsioan et wir Cahter Regi 516476 (1992)) In
corrprlses fromamno terninus to carbgg% termn nus:

agglitiRhiaremmugeroniygata haring adnangyein dRke [cBRE- bsa@éfﬂer murine

mb%&gnblr‘a&@?ﬁ Wgs%éghs?gred%% %b?ﬁﬁwo%%@&%%ﬁéfﬁahzed

wia8dam: cihtbmtﬁ@; Z@Idaéécﬂhﬂra@bﬂulﬁrl e, Bréslawiskglet at habncer
CDR3 asgset forth in SEQ9 Fg\& and a hurrgnl zed

Immgml FREuAoHTRE, 33:367 (1991)). Anrertgémeea’ieal fusipo dirteiit, servred a

ST TR e Ay aha U R kO aB 86 Yot i
cdr%tl‘?%@rﬁ@ tafed ﬁﬁNNm‘éH@'(&bé:%?g c W@Pb&‘?ﬁ A ﬁl:étBnNﬁb Bﬁﬂatlons

heavy™ chai n R3 conprises SEQ | 8,
200%01&%8&9 MQGOF/R@%B@@)H ses SEQ ID I\IO 161 or 162
In certai f an one of the ab

hurmm ze | f1§!$ egpﬁ |\4§Dre§§arc@scarf|ﬁg outon

I I

iRy %.dnth%% %32%%%@@“@%&8.”8%%%? Fisatfplherhpuve OF
impnaved Edi&paﬁltlonsrpndmsthSEE@%rDréﬁnlg%ceﬁm&sbd:iatdd dibbrders or
chain FR4 conprises SEQ I D NO 206. WD
diserRRs126944PCT/ US2009/ 040288 In a rel ated
aspect, the present disclosure provides a
CD37-specific binding nolecul2e that conprises the

am no acid sequence as set forth in SEQ ID NGO 253. In
certain enbodi nents, the CD37-specific binding

nol ecul e 5 consists essentially of the am no acid
sequence as set forth |n SEQ I D N0253 In certain

o ' P r—
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In a rel ated aspect, the present disclosure also

provi des an isol ated nucleic acid nol ecul e that
w@orpne@es a nucl eoti de sequence encodi ng a 10PCT/US2009/040288

humani zed CD37-sepcific binding nol ecul e provi ded

herein. I n another rel ated aspect, the present
BRIEFE BOBMMARX ovi des a vector that conprises an

i solated nucleic acid nolecule that encodes a .

hunani ze dnapg7aseasti the Preserdidisrlomire AP Wdes pymasized CD37-

st Sndiog mateguies ancia meshpe R 5 0RG ob BB oMPEly o

diSea8y a§si‘ﬁ:|étl§6 wAtPOatSer et B-cBIe Hctwagt smprising administeringhé a
present disclosure also provides a conmposition that

subaminn sesdaneneahan dectbrBamopet of a OubiandethCRSIT ezndclic
bB deld hler agci1 a _pharmaceutically acceptable
! gllnplrg? ey %[%'Pﬁ eég'ﬁect the present disclosure

provi des 13 dEallPEmisdtiménts SHeCHade Rt &iStIbSUR proVRRS Y

a di sease associated wth aberrant B-cell activity,
huwoapized |O[g3bdpe¢1ﬂsbmdlrlg]nmwlamrmm8|m@frngedmﬁmt%Mnus to

an effective m)Hnt of hurranl zed g
C%B%N r‘i%”THBP%c(Slae LGB &WH&*\@'” yan 'H” ii) a linker as set
OB GO NOR28, HhEF AEMA ARG Eflai %4?@?% [, (iv) an IgG1

hihgelk@irhaman IQGﬁeﬂ:HZrmglomrand qvitlhaempelg?3 CH3rragioer ivhedkein (a)
by autoanti body production, or a disease characterized
thﬁwqr@ﬁﬁfﬁ(ﬁb??‘é&t éh@nd/@ﬂﬁbbt eGIANLEQBRrIsRs HeMABOieingS to

t al
e e BRR0E T numepized hepvy, e BRI BB RREHIERR s set
fotth ih @BUMDHN@ 63nhlInumaiigsy h@bf@;@@hzﬁm FR@@H@@\W €hain CDR2 as
arthritis, rl%last henia gravis, Gave's disease, type

saliforseineSERRID NQUSS5, arbumqmlzechfa%w@asn Fﬁﬁ 3dheavy chaln CDR3

ass%e})tggﬂguq gl#é?[ﬁi\fgsgg @91”588 hurharﬁ)l %\Slsl/tchﬂl’n |9I54 and

(b? &Hd ﬁuﬁ‘laﬂ@éﬁqigﬁ?eﬁ&n \Ia'i‘i%bﬂal @?ﬁﬁ?cé‘rﬁéﬂ%ﬂr@ﬁ‘n H¥nlrtd terminus to

aberrant B-cell activity is chronic |ynphocytic
careakyd termiCeLa humanmedtltgsht cagipddR], a hghthese DR as set forth

eI RO REOD2 BT 8t bt B bl GihAedh GRisas se

foFthqu%CE gﬁ%ﬁo%ﬁeg‘ﬂd?ﬁérﬂ?@d*hgmﬁ@]% FRAUGR |§;Z1t :cﬁafhf CDR3 as

treat | Ssease associ at ed aber rant
seddornthviirt SEQN[SMIQIGBsamtganmHmzm |IgHitI($180DﬁRl4[1at ion is
t hat these conpounds act syner gi stically, which
resul ts ilA GeRtaimemeedinemsaitthe a@g\(@hpmnlzed EDar- -sepcific
[ rér )
b.ﬁ&hﬁ%&%hl%st LH%%@@%@?QQ Q%a% éggg speC| }‘dp‘i‘%% OEQ ID NO:144,

theDuesanife@REaPEOIARFER2 BEmMpHiSeH SEEY IRIND Gﬁboﬁiefmﬁ chaln
the CD37-specific binding nolecule is a CD37- Speci

FRAcopuipes SESMIP NQiSS, asdahe eavy geaindrit4 saamorl@es SEQ ID
N{S £831n| 4 SM P. In certain enbodi nents,
h ‘peci fic binding nolecule conpetes with &8-1
mAb i n CDWG@I%@%M%dPh@%Qﬂ an%ﬂn‘é &&hé @bdve humanized CD37-
enbodi ments, the CD37-specific binding nolecule is a
specific binding molecules the humanized light chain FR1 comprises SEQ ID

NO:171, the light chain FR2 comprises SEQ ID NO:182, the light chain FR3
comprises SEQ ID NO:195, and the light chain FR4 comprises SEQ ID NO:206.
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humani zed CD37-specific binding nolecul e provided

herein, such as a humani zed CD37-specific binding
woredogaedoes t hat conpri ses, consists essenti al | yPOF/US1909/040288

consists of, the am no acid sequence as set forth in

SEQ ID NGO 253. In a rel ated aspect, the present

di scl osurle refatedespact)ihd predent didelasaek providds a@D$7 -specific

or treating a di sease associated with aberrant B-cell
biagingvneleculedhpt eampgsesitienaraine agig seguenca, gy et fqrt,hm in SEQ ID
N@@g‘gﬁthereof an effective amount of a CD37-specific

ng nol ecul e and bendanustine. In certain

enbodi menhssertdite efibdeRAEnteSHRCC BB Spalciia tﬁrb@h](; ahdlecule
B-cell activity is a B-cell |ynphoma, a B-cel

cansigte eseentiallp-of éhe amm a0id, seglughse asesep orihisr AEQelD WEX253.
by autoatlbo ction i se ech racterized
by | naporBar i BirBedime R 1l oBplispecte indhd eeris
cdPiskits bf #d &6 acid sequence as sbfOF® ihBEQIIBINDEI53.
enbodi nents, the disease characterized by autoanti body

productidna salaatedcas@eht ¢he pfesamtrdisctosung efsatgrpyides an isolated
r heunat oi d arﬁ {’ItIS ast heni a %'aws G ave'

nyfieie a6 Molgrul it SBRAESE R NYGieR!! erﬁﬁqqeﬁpé %Og'”ga

l ositis,
h%ﬁ%@%%&ﬁ%%ge@“ﬁ@&f”ﬁﬁﬁr@ﬁﬁé R s o
I n certailn ardtieer retdted iaspetts the h@sdnts@leslesals;spmvmeecb vector

with aberrant B-cell activity is chronic nphocyti ¢
theberaRTisey an igolated nucleic acid malegyla t@ahe@ﬁq& anlgﬁfr@nlzed
chBf- i FEhd kAL BRL R and bendamustine

concu n certain other

en‘oodl menhsandihér reldidd appett e piedehndistokerUbrvRied a host
bendanusti ne are adm ni stered sequentially.

callithakeeraprisesiedabaverdesaripedoB8iOrsepci fi ¢ bi ndi ng

nol ecul e and bendﬁgu &)ne af.e forgu at ed togﬁ ¢

In certai N"eRSEE MBIRCOSUIHESCHIFVISHR & ¥98PD %Pﬁba comprises
a ABRACR CO37-sHhcHebin@RG thlbeuiRrbiagY [RFeiSrd a such

as a humani zed anti body or a hunmani zed
pharneeetticallyeadsegpiatie carrierhe CD37- speci f| c b| ndi ng

m)IecIeco -1 mAb. in CD37-specific
bi ndi ﬁg TR eTAspechisOa PHET L d'%q@%@wﬁi%%ﬁh%thod for

GoeRg [
reLERloS %é@ﬁ%ﬁt"ﬁ%&% R0 ] aeRan b el actyiy,
cc@ﬁﬁr?sus@edrrﬁm|stdu|ngctoragswb}éaouIneedhaereocﬁapremeve amount of a

consists essentially of, or consists of, the am no
hl&ﬁ?@'zgémcép@@ﬂ%@tndﬂr&ﬁ EWQ'@W'QSEC?VI'@C#\@@HE BRI EF

DESCRI PTI Ime% dﬂTFﬁbﬁﬁﬁ&#@the dlse e asseomatgﬂ UK at;erran B-cell

shows heavy an Arh Vel Tabl eC Py DR am o A

actNitp eoa Beeall @Mpﬂf@mtéBC&ellﬂ@MI&@nﬁﬁ B—c@m%)@ﬁﬁnQZé disease

sequences, along with a consensus identity sequence.

charg@teége@hy;agt@armwoﬂh@r@dtzcémx er aslispaserharactegzegh hy

KA S AR,

the SM P pRicp@id 8mbRairmentUihe! dis8asdfardéttrizad bdoaoantibody
very sharp and synmetrical peak (indicating

producigemisi idppathih erfleasmatasy 0yopaltAsrioaimataid adindis) 08yasthenia
eaks, have a slight shoul der ere u on i ntegration,
. GidlR aeezseouPs T1IAOAE a1 o, B MBI SPEEES A ch
t f

A O g, O O RE oGS &! o M Aggoms
map@gidbicersid.P 30 proteins conpete wi th the parent

CAS- 006 nol ecule (chinmeric anti-CD37 SMP protein,

nvLnVVH) for binding to CD37 on Ranpbs cells, which

provi des an
4
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WD 2009/ 126944PCT/ US2009/ 040288 i ndi cati on on the
affinity of binding as conpared to the parent

woreloeaeddes CAS- 024 (hVHhVL) has substantial | y PE¢EUS2A%L040288
affinity for CD37 as does CAS-006, whereas the other
nol ecul es (CAS-001, CAS-002, and CAS-003, all hVLhVH)
have a 2-Intceréhid emthodémemssthe disedde asdociatblivgthr @serdent B-cell
and 4B are graphs of additional binding conpetition

aciiyliy s chigaiciympoasyioeukeai (@l )as SM P-016 in these

ILSTS), I AR P Ryl ppogiions

ardetthddod fres cdidmeGAROSIC DB e Fic BisdiR %@B@M@sfah@
same binding affinity as CAS-006 and CAS-003 (hVLhVH)

bimtianalmmmcnhampegltias fa reduge B-opligyar tsatadbeasa@asociated

wifh PBE b el L R i B S EisiceEbFoton s thathese
combsurimR £& Q(ﬁﬁarglstlcall%/I which reEuIE‘éllhea% Peret oG calf ¥ uction.

that CAS-024 was statistically superior to Rituxan(r)
i n the i nFari ex@nipleathesgpresenit disclasunegbrondesla admposition that

follicular hoy as sho A)  survi va rate and
QR SED PRI Ol DSNGHRNS oy
CAS- 024 agt I ;
agents fﬁﬁcf%rra rlp%Féﬂ)ﬁ)ﬁhﬁ\@/tﬁ\%C?ﬁe&?ﬁé%{b&%@ﬁﬁkﬁﬁﬁgﬁﬁggglgﬁ|s @
CDhgrppectic(dvitibpdy @F ISMIPReaet ased hismanized antibody or humanized
Filgure 8 is a bar graph showing the |l evel of depletion
peri pheral blood | ynphocytes in human patients

treated wth @, gﬁtb'od%r’z_rsSMepcgg ?élcﬁlcﬁb(?nfﬁgrptrﬁblgcm{le

di scl osure.

cotepéet ivith @Rg-CHMLSA (DIDBst@@biff@mﬁndl pat| ent BJB. BJB
(part of Cohort 7) was treated with 0 ng/ kg on days
1, 3 and Ip aefl@int pmbodieentss el GlASd- S@pcglwmmdng ngRsegle is a

t he f d thi t t
iR R ShsPHOLE bk e FhuldeRhORTh LRBase o
htﬂﬁéﬁ‘ﬁéd ¢ 397-9peafi¢ Bird r\’?ﬁ%&ﬁétl’(&‘@"cbmﬂhs% &Br%)lsts gssentially

showed a decrease in pa ' e Tynmph nodes by day 4
ofandcmstsrujettmetaunmesmmdeqmaertqeem aelrfOrth in SEQ ID NO:253.

Fi gure 10 shows, the | ocyte tion and, course of
1 St ment Nt RigtASRECES Pl BRCOSHTS BamSs 4)ailsd for
. . e
reBRERpTF GBls O fredia ik RltenaRotRi ih bRfant BS Sy
comptigieg 3ansristering)toiansubjeetdn meed\thereof BatefizativéBmMount of a

showed a dramatic drop in |y hocytes (Wwthin 2
CQ@Z@?‘“@%@\@BQ&“@G%"Q dustin®ph node size by CT

scan, (ch ?%%?eh%oﬁﬁﬁ&rﬁtgsgw'g c@s?éég’éé’é’ ec?at@@ g ABrant B-cell

| ev eI conti nues Pont
ad‘_rivﬂylf@a Bl-c§|h? WipHRoNS® EPB el lenkernide s B-cell mBletdmb 04 disease
i nhi bi tor% fects of CAS-024 and bendanusti ne agai nst
clRsacterized y@ummlbogmpgwlectm Shawksaasei ghiaraetprized byt s
m%&prgél_n%ﬁ_?gceg eﬁtlrnuég gq?}(%snsdocllar%eg U DAL cflgzaﬁ (i CAS 024

WE¥- shows a
conbi nat i Iﬁrbérﬂ%‘ijr?ﬁjrme?ten%ﬁd|r'n6|‘1tsb'tﬁé36|‘x§e§§é %ﬁbﬁac‘t’érlzed by
CAS- 024 and chl orambuci| on SU-DHL-6 cell growt

atﬁogmmdwmodhotm isudiopathot urﬂarm”oa’qoay nyopathyn rheumat0|d

r-beari 10 m resul.ted from |ons
BeRe i CatE g w%eeaxf%ed' JeBRten gttt armisple
R [
Sdéo R GRS S G
Waldemstromi® macbglobinetmiandi vi dual m ce on day 13
relative to day 0. Figure 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, bendanu$tine, and the conbination
of CAS-024 and bendanusti ne. Values are the nean + the
standard error of the mean for each neasurenent day.

Curves for each group end after one or nore of the
m ce |n the ‘group were eut han| zed. 20F| gure. 16 shovvs
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mce resulted frominjections of DOHH2 cells and
subsequently treated with hul gG CAS-024,

wheedamess i ne, and the conbi nati on of CAS- 024 BETUS2009/040288
bendanustine. Figure 17 shows incidence of tunor free
mce over time after 25 treatnments with hul gG
CAS- 024, lnesedi@inisthenembodimehes, taatisease assodiatedwill2dberrant
and bendanusti ne. DETAI LED DESCRI PTI ON In

B-sgé agbyibcis, CWQ@CLBYFQQ@P@Y’[@|§@K@§@r(@'—é{)ow des the

S AR ST R T Moo

bmmum@%reradnﬁrﬁmhafdmgﬁéhu% (SMP) protein
havi ng the inmunogl obulin vari abl e regi ons from nouse

ant i - hurmdln aeD@n enradimen, the CD37-specific binding molecule
2009/ 126944PCT/ US2009/ 040288 a ody &8-1). The
Qggger@éadn%qg reo‘il RiSter @& @¥y (1) expressed at

up to abQHtce%%ﬁ @Hﬂ)ohirﬁ@r% !h%V@b%ﬂs*é%@lﬂ%tﬂ?r%nQLﬂﬁa@bélé%nd

versi ons of CAS-006 (such as CAS-002, 37 see
bebcEamplismeZararidrmbllatgdiogetgeibl e of bi nd| ng CD87 as wel |

2o oc 8 eSS et Sl o oRobds o
I
CB@?‘QP%EH?%? OHVRE?‘MIF’; ggér\m/ é?s'%o@ﬁn@%izgé a@‘b@&?%ﬁ?%ﬁnamzed
SMdrli ti onal ly, the instant disclosure pr OVI des t he

CD37- speC| fic binding nmolecule CAS-024 (SEQ I D NO 253)
for use ilR Q?éiaﬁb@@bPGHn?@éumer@DWcS@elcﬁ'Cd?m@'F‘gé‘ﬂq)'ﬁgme

co%BSt%%w%séﬁg'@ﬁ&\% i (563?%%[:%& Su@%?ec s Lvity

m ni ste in need
t her eof af c@‘rtfaﬂcbm\bﬁdﬁﬁ@mt@t thef CO8F-dpétifierandielg tnolecule is a
her ei n. I'n anot her aspect, the present

huingrized (3 Hepetitie Hincvrposleguis pravidedree et Suchras e

RS GIRET sBhafil bingimd aibscild iy ik R nEafiies BedBttially

oft 8r E614IS8 J?: th@l drfiinBladid §84uéhcd ££36 AR TP TERS Y ND B3,

aberrant B-cell activity. A surprising result of this
15 conbination is that this conbinati on of conpounds

Y. .St cal |l | t inasubstantially

B%EDE#CS'%&W@\??% ﬁﬂéﬂ?‘qéﬁﬁg‘ n. Prior to setting

forth thi I j

hel pf ul tlf)I g?ﬁr?ﬁé%?]aéﬁg?/@ @?E@ Ihtvc?r%Pow (?% amino acid
setgiencetalignsieots oembase G28. rant CAS-02deskduenees, along with a

Addi ti onal defl nitions are set forth throughout this
CQISERPYS ifedtity 88G1anNge- present description, any

concentr r :

nteger radges 292D oS SRR oiBisoyRRR GRS

cfﬁbrr@ltbgreﬁise@fﬁmAsﬂ—Gdﬁll CASDORECIARA0S 2arPCATHO2N &Re peaks of
propriate, fractions t her eof (such as one tenth and

Intﬂﬁestmﬁ’ﬁm bave 98f99%h of mQa@MIE melereles bein@puiited. CAS-024 has
i ndi cated. Al so ange, recited.
a Veat 14y 4ng Sé{ﬁ”;ihsﬁg?él B%? 'é%‘Pﬁﬂ hgmé’ﬁeaﬁ'@sw &1 %ﬁﬁaPAS -001,
CABUY, tahd CAB0Y pédNTHARSS sl@’ﬁt%ﬁo@l&é? (WRERS §HORthtEgration,
include any integer within the recited range, unless
thetsheuldes @ccaudisdat about/B5% ©f thenBOd), whichalndligate a heterogenous
"c nsist'ng esE%ptially of' mean 20% of the indicated
lecu structure, unless otherw se
' ndi cat eOhnge §5@§#a$>hb§1d«ﬂﬁgh6m dd%aéntibest?%f ificcSMIP
and "an" use ein refér to "one or nore' the
pretmmsecampéte:wnbmm\@pasentmﬂbsmé mtbleSOIet(bblraémceamnaOD@ SMIP
"). shoul d be understood to nean either one,
IOFBEﬁ"Pu m?!ﬂ—”h\ﬂg})f@é@mqﬁ%ﬂ F%QW&%B?”&S gl ‘é[htc@rFPTQt’id\%@n
As used herein, the ternms "include" and "conprise" are
used synonynously. In additi@én, it should be
under stood that the WO 2009/ 126944PCT/ US2009/ 040288
i ndi vi dual conpounds, or groups of conpounds, derived
fromthe various conbi nati ons of the structures and
substltuents descrlbed herein, are dlsclosed by the

e - . M o .. o
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5 particular substituents is within the scope of the
present discl osure. A "bi ndi ng domai n" or
WO Riondraagd r egi on” according to the present di seCDESR089/040288
may be, for exanple, any protein, polypeptide,
ol i gopepti de, or peptide that possesses the ability to
indicatiof bnahé wffirdyagfiindingad donmshred ta tie phieit miilecule CAS-
nol ecul e (e.g or conplex of nore than on

of
0241@%)&8%%%@@!%”%()9 ﬁﬁﬁ@c@ﬂf'@'tbfora%@%ﬁ‘éﬁﬁo@ﬁ "CAS-006,

wHERRSTF? RindhAiRBEsS AT APt ,CARRN By a2 pvinvi

h&& 25 ¥ 181l docredsd mcmf@ﬂtwant l'y produced bindi ng
partner for a biological nolecule or other target of

i nt er est . Figukesr4AenddiB arssgigphaos addianal binding competition

2355 coptst BVt Brrep P bESEatastisic R gouse-

hl)lkﬁ% %an@'sM P r%ble%ﬁlesl@ﬁos 0BUFRYHRVRNHY EAS-017 hVLmVH) have
Bl ndi hg domai ns and fusion proteins thereof of this

ardaﬁmitmmates o@heb ¢haraCAS-600f wheneds oAS ©24 shesvy the same

OB AL brsedoaRhRE ARt GVEVER e“'%f iigging aftinity.

ot her Corﬁg tteé%t §A-%rliefr?d% c{)ﬁp%tlﬂ\gtﬁ)lnﬂf}{g/)ﬂ)&w n Jeﬁ‘@bs different

bind a tar nmol ecu

arsthCe3Ti dnitibodies st SAS006(a ohmwrtsarancnﬁ? sMHJIarrmmeuhley
bi nding interaction with units
exanpl e, fyouEaSHA AREPBshey irat %S waq@@tlﬂt\cqﬂy sugegrior to

RAGE S e i S g o R ST iy b pame =

chﬁ&re?ﬁApsmHO%eré:tera@hur(B)ﬂsnﬁar ﬂée\fﬂefr&erﬂadf@. of at | east
at least 108 M1, at |least 109 M1, at | east

1019 M 1,Figura ésbowsdhat GAS-024 a¢té§$!ﬂe|IIY§BCMY1Wiﬂat

I 1013, .M 25 1 ffi
o aE e Eagerts tblraB bR ynerbbiero Kl nghieigel Bhbhoma
(M{QL}&@ ReéWcéﬂsl up to 107 M1, up to 106 M1, up to
1, |l ess. Alternatively, affinity may be

def [ ned d_%lgare &dpua lbiabgiraph shewiogitae ilevel obdsplation pKpgripheral
blgfgc_l yrhohesy SR ayiss A @bﬁgﬁbgﬁﬁ,bt%tt&!ﬁga:v@ L g@n%‘;’ﬁﬁﬁgﬂp molecule
Oﬁﬁgqggjggﬂﬁpeptldes and fusion proteins according to

t he

present disclosure can be readily determ ned
usi ng corniigote 98hbwkehd hingptescyts depletiong .andIvatsdaf tleatiment

a|-.(1%i§% Ann. N. Y. Acad. Sci. 51:;660; and U.S.
foppatient Bgnggrtpf§orprt4@8w@qua@d Wi 3&0-]9&@ @'ﬂgﬁys 1,3
%¥§§@$Speéggﬁﬁg@§5%§%8qgwg élesesw1heﬂ gﬁpro eﬂﬁssame

tréEthiene Mldstimibistarenantd skoptl dyeRrs. i IdgtlémEBJl§§h‘9@wéd earhbhatic
binds to CD37 with a Ka of at |east about 106 M1

drop.ig lymphogyéess (wikio d8 hrey skowedimdegnease Tnpaipab® lyowh nodes

M, 13,10 NA- 13 1013 1). 5The term

oy 8%4. SREEPTTI BIPRRO T R aler 2 (o a portion or
a domai N pPjuR P3RowBeeE fyn‘?p ggéagplgﬂbﬁ%%%ourse of treatment
responsi bl € for the specif bl ndi n t he

fonrpatent GRPA @BE’?(perteﬁuGorth\daa (tfeatfmhwﬂh it & elgrkg onee ,a week

t hout an ortlon f the ecific bin
foataiels 4 RadoutEie AT (N IWRATOR ha A EAES R |
9
salfﬁévM gae?\fbondiéa/cgee?gét ﬁ%ﬁg%&h&dﬂa drdHd %aﬁp%@
Iyu(ﬁlpa%eyzueec(wfthm divegksg stowadra B6%ediécrease Imelympjhfmodeemte by CT
as a CD37-specific binding nolecule. Exenplary
CD37-specific binding domains include CD37-specific
scFv and Fab fragnents, which can be derived from
anti-CD37 anti bodi es, such a§ nonocl onal anti body
&28-1. Terns understood by those in the art as
referring to anti body 15 technol ogy are each given the
meani ng acquired in the art, unless expressly defined
herein. For exanple, the terns "W and "VH refer to

.
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(conpl enent - dependent cytotoxicity) and conpl enent
fixation, binding to Fc receptors, greater half-life
WO p009i12944 el ati ve to a pol ypeptide | acki ng an FCI/US2009/040288
region, 30 protein A binding, and perhaps even
pl acental transfer (see Capon et al., Nature, 337:525
sdah98Yecredsy inhspleerasipe) mﬁpt/edieenmgtcammm@l agndcontinues to
region allows for dinmerization or nultinerization of
reﬁﬁ@n%tﬂ ypaprenie. WO 2009/ 126944PCT/ US2009/ 040288

betveon Aot uhahnie AReBSs0Eh HARCTLFRLIR HBRET recs

ofaDAS Pt Ared bes@aralstirs 8gaingt REE-1r&di growth.n a fusion
protein so that the fusion protein is still capable of

speci fi c fogue hg showshdtibiteryeeffecis ofhchionamfcilaloneasd in

ogenen vl O SuBRE-Rios) oI ain

enbodi ”E‘rlf@ureﬁw@bﬁe\ﬁ/sraeébrﬁﬁmbﬁoﬁﬂwdéﬁwa%lr HHibitdy RfRER of
regi on. I mmunogl obul'i n hi nge reglon

CABf@24band chlonarnbuciy pe SUFﬁlHieglmljlgrothdl nge region or

an altere | obul i n hinge region.
o Accor ui Higite 14A SR wsiTitE SRtEt bmPebsond, 6 Lumbr-bearing

td@?éeeﬂéd’ﬁpht ﬁhé?dtutlﬂﬁ of %l@ﬂz @fls %ﬁﬁfs‘ﬂl%gguerﬁWéé/tbg &ih
uncti ona ree regions
hulgGi (MmamtgcedR&Drsg;tems) a(h/étSt(m@r Ibewdarrimstng@, arr&agit@n

The u& Sge region includes amno acids fromth
crabing Oéﬁé\ P2¢€andiendamusting: Figwedids $fapwwrnorn§éume of

|n8R,?Qtu ﬁﬁ%%bﬁto%gﬂpg tqulvfggrb%{ erI y the first cysteine

resi rms an chain disul fide bond

bet ween thiguiems BREWY nédi norNtgumes @ver BimetiRautep®earing

hinge region correlates with the segnental f|6XIbI|It¥
migle regeltedhfropoiajectivne of XRHHZ ogHs naeguwbse@mratlmtﬁeatad with

YA SR A T AuCT . 2h TS oo o8 (ke

béfﬂiﬁhlﬁ‘st%d \VeﬂeéélgﬁestHeer%bﬁHG\Sth'e”st%rd'étrorﬂt@h@ Pr'ie%n for each
hi nge regi on of human | gGlcontal ns the sequence

meysurtemﬁntmayPrCmr@s fqrsEQhl groNepeld ftastanegr mbeenof the mice in
dinmeri zed 5% di sul fide bond formation, results in a

theaEpiR WeEe SHEKINIZRE bel i eved to act as a pivot, thus
conferri ;
gl ool hEfou pugel Rercentages Gyt tind dripBocbparing
ma:enetsult@d frpmoingactions @f BOHIE2 aeills aadwbeequenrttyelremeddwth
tween and connecting CHL and regi ons of a S|ngle
huﬂa@» k7 o3-08f, Bendasaestine, @nedh@&pﬁ@lmﬂ@nﬁ&& e
% Qﬁm%he core hinge region, and the portion of the
ower hinge region that is not part of CH2 region. An
exenpl ar YFiguted1 T ¥néws aidetterdiiuibrirgtd@idee@ierinhé after
human 1 gGL hinge region as set forth in SEQ ID NGO 90,
treaimamite With horg Gt SASO X hendentisiineoand éhe eemibiaation of CAS-
Oﬁé?ﬂﬁﬁ the first ten am no aci ds ( EPKSCDKTHT, SEQ
5@%? ﬂ?the upper hinge region, the next four
am no acids (CPPC, SEQ 30 ID NGO 264) formthe core
hi nge region, and the last amno acid (i.e., proline)
DESAIHD DESER#M RN aci d in the | ower hinge region and

' Sl "ol t e @%5@%&?@%@%@@45%@% e L5 et
oipdh bRl BTEASAPIAEA 1BIOSIAAARN 1§ SflfaliBed Fysfon o

type i mmuno in hin egion wt

CA8H006 (Es';rdatthanmkar irengnophapniacedbhcs| (SRMUP) ﬂ)ﬁﬂ’em]t(i%ng)the
5% am no acid substitutions or del etions)

'”’tBBlHrt‘?giﬂ Win vangley FQS)%S BoMmeHses IaGBthtrﬂarhprg) megpelpnal
that is at least 10 amno acids (e.g., at least 12,
13, 14 or 15 amino acids) in8ength with up to 30%
am no acid changes (e.g., up to 25% 20% 15% 10% or
5% am no acid substitutions or deletions), or (c) a

portion of a wld type inmunoglobulin hinge region
that conprises the core hlnge reglon (mhlch may be 4,

~ — ~ ~ A~ A A g,
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20 serine residue). A "linker" refers to
an am no acid sequence that connects a heavy chain
W@ 2000am9¢4 regi on and a |ight chain variabl e r eRpDEHS2009/040288
t oget her and provi des a spacer function conpatible
with interaction of the two sub-bindi ng domai ns so
aritibaidytG2s- HQSWhEIG)%mM)&MIR betsteinsis ma&béﬁedfy (1) expressed at

CD37-specific binding. 25"Derivative" as used herein
ug t@r%b@utt?& @%h@?ﬁééﬂweiﬁ tﬁ\anmtb%@w@amzydmlpn%ef CAS-006

(LB 2P 3SR ST e et alPIS 4 P Rca eRa Tl biding

cogviasabbieas OXB-DDBIWHIR Gther RGMBALRM. versiBRs ablnot (See Examples
"derivative" differs froman "anal ogue” in that a

4 pad éﬂtamb@mﬂdluma@e W@Mumwﬂmmﬂomules as

ener at erivative ent conpou
odffired s Peiaibhedis 1f5tupe Bk RumiibE] {ftsichg B8 Brample
3) "ﬁ&&!l!l&#allgotr%elﬂgfa@ﬁ BisRbsuPE BIAGYSS the AT B8T1syREiféDifdiMg

have different chem cal or physical properties from
mbleeueaCABE02b (RN D. NBa25BXanpse in metitedsviat raduamgy Bieells or

nS e AbeEprnaiR AR fcel GBS G pPRistering
to% SGHEE ihTiREd thelfebf ah: dfectife : \5*@9\8”‘62@ r&ﬂdé’&h rein.
c ga‘mdeEit ﬁ g tHefeor o tect G d

at alters its Inity for a targe
conpar ed lharidiieersspait, thelmpesﬂm dwclcmme@r@ﬂdeé Bomebbltlons
associ ated di sorder or disease" refers to aber
angl gethods f@éihQ/P@belﬂedd&q Qf any CR3Y - Wifl&t@ﬁd*ﬂgdﬁﬂﬁﬁé‘e and
bi cﬂ?ﬂwal ﬂe?r?c%?ragnrealﬁé? fsgfc?ﬁdascf?%}ﬁ(?a%uﬁﬁ{nﬁé?éﬁqc% B&ells or treat

asSSoCIl a er or
a dRRBBE @BEbELR APV bbefrahi Biteffactieity. SAtshu@{brlsh@g’ EedlANGIORR
or defective DNA or other cellular conponents.
comkination isghatthis a@mbmat@nrﬁﬁommumdé asts synergistically and

eration c racte i zed i na rlately hi gh
ref L& SEbLEMSRAGRE BirelRie. BERmaRE Bt e, cvble of
10 apopt osjigr to%rettlmg RrthIHEdidties@desas Mee a@w it fri2y be helpful
exanple, single or multiple [ ocal abnormal
tommolnderstandmgsthefeafdblpsovige agfinitiohs o cegaiortetms sabé sised

whet her cance or non er ou n.or
e8I RO dsTEtions e get TSI oy

al so i ncl h

o oduct | o ife BRELdrdespRbAE Gy RIGPCUAirafth reHdel pBoentage
raage] tatidi resgeporeintbee ramgeiswbdre prndetsioed tetindibde dreraalue of

levels. It is also contenplated herein that aberrant
argt @Eﬁgerdﬂth'ﬂlfh%/r%?d $erge ang, WB?E‘ aPRroiiRR pAGions fkerepf

(sﬁcﬁ %E éﬁweatgﬂtmgﬁd bHe ?’fu'ﬂﬁ ed?tH%? g?ﬂnﬁnl o@ﬁé(r\m%e indicated.

nappropri at e s i mul a
AIBM amapomoer Faige m&jtemh@réih G-’él%ﬂhgitd) @ﬂytpfhyérrcék?ﬂda&x@f s@dh as
ot her’ B-cells pat hwa "Treatnment" or "treating
pcvlyém@r subunitsi, sizgrordhickeespeie ite berungensined de innfude any integer

gh%'éac |c/ RLEVE tatiye treatge ther eut.i c, t"
BRIt S?rp? §e° gihanyisg: 'ngitated,  URPoOT Sl ideApout or
"chs@ﬂng BdsantiNglorT @eah\ Pev%israRe "ﬂ%ﬂéat@ﬂ rARYe C(%I@é/ or structure,
wor sening of a progressive disease in an individ
urdespoiineeniseondicatedt |hdoibuld dealndesstooddhaidtheiteras éa" and "an”

as @?5%@5%*%%'5%@%@%&936@@”@3 Sbwnaralgdaorironisnys Fge use of
th@tﬁlt%?r‘r’étfg gf ?%uf&ﬁ@ LRdERtbSRto ﬁi@%Hrglth%F oh?,eboth, or any
i ci I 0 one

conpoun nt to resu t In ame ration o

comblmah@n ﬂje’rpomfsthefaltematd/esemm hngeirr em ¢éetmsMesiude” and

plied to an individual active |ngre

Cﬁmﬂ”ﬁ?s?@ BeEGPYIHNY oY r Bpaddifien §hféf|¢ @@tqr\ﬂ@r%% that the
refers to that ingredient alone. Wen applied to a
conmbi nation, a therapeutical 9y effective dose refers

to 30 conbi ned anounts of the active ingredients that
result in the therapeutic effect, whether adm nistered
serially or simultaneously. The invention specifically
contenplates that one or nore speC|f|c b|nd|ng

I 1 ' Y
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"An individual having, or suspected of having, a

di sease associated with aberrant B-cell activity" is
wW@rooonzhiowd dual i n whom a di sease or a synpt om BET/HSE09/040288

di sorder may be caused by aberrant B-cell activity or

B-cell proliferation, may be exacerbated by aberrant
inBivitlal casipountly, oragroupy obeomeburys derveddguh @ie variads

B-cell activity. Exanples of such diseases are a

cagipiaptionmet @ﬁaﬁiwtws RBneegubstitnents deseibeghiarpine are disclosed

oy e st BB ad IR ame BMTTaR0Each BiBoungigr aroup of

camhpsliids Was 8kt Rriti iRERRERIaAPATACE E6éI8€tbrPyf f&ticular structures or
i nappropriate T-cell stinulation caused b

partieypr eqabst&w@ts&wthmaﬂmeuS@Qﬁemféfmpt@tanbdlsp@smr@el l's

or caused, b hvvays i,.nvol vi ng B-c

Addl 1 ondh HeAng daBat"8F BBy Tt aEediEneiia theinggeent
d|§&6§urleerﬂa§i%‘écfdr@x'aﬁ{blé’fa &ro?élﬁsﬁélﬁ/pgﬂ)tfcfé o 6§eptlde, or peptide

Humani zed Specific ndi ng Mol'ecul es In one
thaspesﬂessehelw@abd;bmb spaco‘loaﬁyj r@q@m am‘;bmldrima kietbgical

=n @2@%@%2&%@% S5 i Sho e b
P10 R0 D R Ty i e

melndeb@dy na&r’aﬂmncmudg@ihsmcsem|esyatmiceocrajommnantly

ﬁggﬁ a_ humani zed CD37-specific SMPproteln
prﬁg b@ﬂ“r@:eaﬂ%%féér ﬁ.btolpgnogl M%ﬁ'@lo( q h@u%ﬁ"@ﬁf er 'Bf%’?ﬁt A

vagfréf@E)t 8%&%&4?8 k%%%&fﬁ?@g@t@&g?yfndH(gqgtsrrﬁ%g%é{ggﬁ%%resent
dlﬁéléét@eﬁhaﬁﬁ@b@ﬁdﬁﬂ dhd aQartioli&d tasgmcantmlrtg Wdst@n blot, ELISA,

proteins that conprise at |east one humanized
or@arzor:epmalvsla bi ndi ng domai n. Detail ed description of

Found. £ dNRaEaNs Fguea PTBIER obant 7 dais GeCiRgye can
o844 37 in? P BIE6 B 0rcah AOARY OSBRI ctvly

5017148. Constructs and nethods for maki ng
bipdiogéariargat evhile sxot istgadfidamtliy] b&dlm@pthezrwonmorlmm present in a test

12/ 168, 875, ds, f k P t ei »
SHRPIE oY biBH A iaegh rBOlecHest A AT Dlghe Pl b gty ppyium
B S IS R e L A, s
emmetgmmntoanmreqaabﬂa abdutd@sll\ld)1 s’ 0051844 1ehm, 10°
Y S Patent, No, 7% 707, 1ger;alnb or

Mrmﬂ@ Mpetdf N b1 hdMg o5& eMhs Thigh @&iailyi binding domains

C e 1Y 8
3o MO e e B T BL AR TR 1 v o
|ealsltnm?l MEdatdeast fpeat it IGhdio UMD pRigast 1012 M, at least 10> M"
, An exerrpl ary "humani Zed CD37- speci fic binding domai n"

', 105 gaeter. hewagNBY UPINAINg4araaineg refegs snthosediinging demains with

@ Kegt bh 16 5 X 107N 5B B4 e R Dy kPTG BERE ey
Al&natively deﬁlbhﬂﬁrﬁa'y e deﬂ%&é@bhbq@ﬂi@)ﬁbfﬁ A8sodibAERNER&ant (Kq)
regi on of a human i mMunogl obul i n varlable region, an

ofa pattiedlar bindivgirkenaetionmitbfunitsaf Mg &by ot ).
ar i abl on Wi.th ] ess th about 50%
bR 2 Bireie SomAim Aol BRR e fc Rsdlr By nsstiporiieg to the
preséht échQ)sérg’ cfaCH bé rée{cﬂlé/ c{)éT eﬁrﬁﬁﬁeéms?‘@ &fd\/éﬁtlbﬂalttgéhniques (see,
region are eted or stltute , Wwth one or
e.gnISratchand edal.d1948) AuresN of. AcadoSbiu mmamuag&wtém Nos.
framework region at corresponding positions), or an
53ﬁ§é|7§d5f4t6§ré%quﬂﬂ%§%wa@t)a nonhuman i mmunogl obul i n
vari able region with I ess than about 50% (e.g., |ess
15 than 45% 40% 30% 25% 20% 15% 10% or 5% of
the am no acids in the region deleted or substituted
(e.g., at positions of exposed residues and/or with
one or nore am no acid residues of a human
|nnunoglobulln franemork reglon at correspondlng

e . o o o g, -
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25 i mmunogl obul in variable region with am no acid
del etions or substitutions at one, two, three, four or

WO Rooe/1pes4 t i ons. In certain enbodPCEOS2N9/40288
humani zed CD37-specific binding domain conprises at
| east one, two, three, four, five, six, seven or eight
human f r aiesverin GO DBpelifiRbirtine aatstUlesimefantan progin,

chain FR1, human heavy 30 chain FR1, human |ight chain
Paiygeptidentligorapigeraaptidrshatsnasioally mnd§H9|GB3mlth a Ka of at

eER b i Fé%b’%ﬁ%%?é&ﬁﬁ?m R B, 10
' Ep&hmi'apy 1oy FRs are set forth in SEQ I D

NCS: 140- 146 (human heavy chain FR1), SEQ | D NOS: 147,
150 and 1Be teruwﬁD&éap9CIﬁh@indlr&g dempin”sefers to a portion or a

AT C D38 SR e g g e e shaismeren e SpesiaoD37
blh@ﬁgHQhé%bélﬂé Aa@933!7$¥)e%§r’€ tﬁrﬁé‘rﬂ@"ﬁdrﬁ&ﬁﬁtséﬁ%}é‘ hthodut any

I\I08182 184-188 and 191 (human |1 ght chain
otﬁé&portrﬁﬁ@f ltize RO 7t Se dShind i) motbcmﬁ HimdsrenCDi3ghwith a Ka of

ﬁ't” 201D BRG(0 G b8t p0Mnith Wik 10gROndOBY el b, 10"
Mot 407 JUe Bt 47 R LA B B bR e B Bl

suPSGe2ds a CD37-specific bitdimmnmoRsculidaExempldrg GID&Eepecifio binding
CD37-specific binding domains also include variants of

dQ"ﬁé'”éxré%ﬁ%QDﬁi’R@pw P an@ Fabriragments cwhishecasy be derived
i, G rtbokBS, SYETRL Bk Bl dEpRoaupst i tuted

n cer aimani‘zed
CD37- specTérnts bmdshsitdddsymiode GO Y hALS réaémﬁg I BRAbE@M
| ight chain variable region that conprises human
tephrgwiogyc ALe RAFRYjven thanmfamn@rapqumm i thR2Art, athheﬁﬁaep(pressly
ht chal a nan I| ain F
SRR P DL ke AP by S o heteh i et oinding
reﬁrdM@Wé@P@dM &h&ht‘r’bdﬁ&@h@ahé%‘%vﬁ%ﬂ&h Pt i TE T%e variable
uman 20 heavy chain human heavy chai n
brmﬂmg -regiooisfare nhaaedup @f dmaetaswpﬂmrrded shbrregnnalksrown as
five, or six

h
ST rEBRer B e T A DR e SRS Ko TaaRInS” (FRS)

SR ey ol S ey G R s R e kA e o

consltaralregrenhmmveelrftcsm aa &iibooy ighperchdéavy dhiaiali negpelctively) with
conprises (a) a Ilght chai n variabl e region that

0GR 18GrLLIaGRO0R R TerRe! GHISIR GO HotRe, 2nthGhe
odhghd Mg B dATE e A Db IO EANOE) BR SR ED, 108, 196,

at conpris
Ighh)dtam WPieh thnégrornway Yeeibed N AGh#r8on a&@b@ﬁstar@?@gion
gFIRCI ude CDR1 of gthe light chain as set forth in 30 SEQ
dqmlmmkqmmwempn &theSE@gmnﬂermaltlza@EWg@n)Awhlch

mﬁoﬁ%ﬁgg%ﬁ%g it 38 XBkiok Ruldlion? o i Rgiguiin
sddﬁ ANRnBE ibeBiRde peRténéelt R dRR8Y )é&fb‘ﬂ%hé]tyg%%a

forth In EQ I D" NGO 65 (NI DPYYGGTTYNRKFKG) o]
(CDrrrpIemghit derbﬂfldermgymxrclt}r)tamdraor’ﬁ}ﬂ@ﬂelbt ficatim, binding to Fc

7D SR N0 TeIBaS 1 5?9%@” D08 e, o0 £ region,

o R TG S BT T Ao

33628 (198D)).i Gotthehai mlymlldlescoﬁ:'@nln@ aMOF 6 kegion allows for
(RASEN\/YSYLA) and preferred heavy chain CDR3 incl ude

diryerizatiprver Bllinaekizaion) ofdhe setyneptier 69 ( SVGPMDY) .
Addi ti onal exenplary CDRs include CDRL of the |ight
chain as set forth in SEQ I DING 128 ( RTSQ\NVYSYLA), 129
( RTSESVYSYLA), 130
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10 (RASQSVYSYLA), 131 (RASQSVSSYLA) and 132

(RASQSVSYYLA), CDR1 of the heavy chain as set forth in
WEHQINEBBINOS: 133 (SYMNM) and 134 (SYW G, CDR2 RET/UKZ909/040288

light chain as set forth in SEQ I D NOS: 135 (AASSLQS),

136 (GASTRAT) and 137 (DASNRAT), CDR2 of the heavy

chai n as Aeéhin§erégionhisSiQamihd\etidsaguence mterposed between

(11 YPGDSDTRYSPSFQG) and 139 ( Rl DPSDSYTNYSPSFQG),
arcbrennsactinge@ CPgitSraedicbiadingetonajntamnd; anatees nelglqudezgoa CH2

TP A 58 D BB i

b.ﬁ&H@U@%? g«lél WRYGREDS) at 1845t AD(EAEPRY A¥av' 108 M, 10° M-
SVGPFDV) .. 218 ( SVGPFDI) and 219

ogx?ewﬁmp“ M r 168 exentd'aMN CoRsertatn eadodineertbRe hinge

f SM P t ded 20 h
b ARG P BoBBEBnC o0 71 c b i ng. domai ns

compr i se gy hiFASAEbLdAigs 1y BnY férbANoes hAgiRse t hat

conprises fromits amno térmhus to carboxyl
intreumagialsulirntinge régightor @maalter&&Rwildl typé imotuamiog oD hinge

human |ight chain FR2, |ight chain CDR2, human I|i ght
regId-n FR3, |ight chain CDR3, and human 25 |ight chain

FR4. 0 S

bi ndi ng o%r%@gcgdr}mc? tg%ad}ﬁﬁﬁngmg{z |@ﬁ%ﬁ1®85%bﬁhﬁ hinge

region edrh ®erfeghen stibdivicednfonctesalfyrioto tHree aeguoost ttfemmer hinge
to carboxyl term nus; human |ight chain FR1,
regieal, ihersore 4e9isy, anst the leweaEnge e oThGBBJPDEOHFd?Qe region

mt:ng% %ﬂ agﬁg%enﬁ?cﬂéhg}ghgr %‘?tﬁ?tt? tﬂrtﬂs %ﬁe in the

h| e SAht fr@stribtsl MobBR), | n@@l%theﬂmﬁsthem@mel @%‘idlﬁé"ﬂhé’[ forms an
FR4. I'n further enbodi ments, CD37- speci fic_binding

intesefain slisioiige beed bebmeersthestwweaw chaios, The Ieogth gftthe upper

h d | h
ni3n dpdBarrrcaeacdlodio RSP al fexipilty, elgihgnaptipady. The core
hiRGEP&HiSR TohtAHR tﬁesln@é‘ﬂﬁ@aﬁyeéHﬁlrﬁ‘H%uﬁfﬁieCWd{jééy land the e lower hinge

termnus: human |1 ght chain FR1L as set forth in SEQ
rejonljoins thiegamirchi@irmirebrRhdasf thet CHarddmain BEQncDdES residues in

Cpggﬁa Lliﬁ%h %g%g%ge%gg%ﬁgﬁhgﬂo{gt%Ei@ﬁr’]ﬁ‘tgﬁgd‘"gzﬁl\e%Héﬁﬁﬁ Cys-Pro-
P'Iéj @P§ (%E%rggﬁ%e%ﬁr Z\)r@lﬁlﬁﬁ %Egdih%r%QG%)Pdan J}’C%SR%IIP]G 45tmation,

resulghin & lbgclic chEEépeqstldeetbelfeSved hoiact 86Q piltNiudO0EoNferring flexibility.

Addi ti onal exenpl ary humani zed |ight chains are set
forth i n SEYq BW@QW@QW'%H'”Q%@Q@@ tafeuggcyperein refers to

a ﬁgﬂlirglgxe;j&h @?%ﬁr‘?&la { ‘ﬁ%éflﬁ rp%\éled t%rt@ggb%%d coninectlng

' cer ment speci
CHI1 HdQHAa8gionS df@rmlﬁgleﬁch@mlaf éhlﬁﬁﬂbdd%d h%@Mwlr@Wmempper
vari abl e region that conprises fromits amno term nus
hipge cegipoxije qase Mingesreginmandieappriemehtherawenbingg region that

s ORIt Cls2 BB ARRenEIRY Wi BrpeCRRt &lfibfiige region s

hJ]ﬁéNYgG'Perfgé:t%@loH Bs SBf forthn SHQIDNROIGD, |rpm7c‘r§ﬂi3@r‘h'|fs' &mino
bi ndi'ng dormai ns conpri se a 15 humani zed heavy chain

terramustip étsraaghory! termlnu;sgrtbe rﬁ&téem aorind esidesntEMKI @ Kilhids SEQ
t g carho t erm nus: hungm av ain FR1, hea
oLl A6 Aaeerm 45 UBbSH g Tra0aEbs r‘&%wsammn%g%@éwc SEQ

I

'Dﬁ%@’ Rt IRELH AR e A0 B sBpirihd Begie; Proline) i

thedirstramimoStsRl IMxhisQotvér hbgeaegii, amhid rotnant die@ME . cha| n
FR4. In further enbodi nents, CD37- 20 specific binding
domai ns conpri se consi st essentially of, or consist of
a humani zed heavy chain variable region that conprises
fromits amno termnus to cé?boxyl term nus: hunman
heavy chain FR1 as set forth in SEQ ID NGO 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 SEQID I\I065 human 25 heavy

P r——~ o . r . 1 o N~ 1 RIS N A ™~
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30l n certain enbodi ments, CD37-specific binding
domains may be in the formof a Fab or scFv fragnent.
WO poog/1p9¢f er r ed enbodi ment, the CD37- specifi cP@i/Hsiongy040288
domain is a humani zed CD37-specific scFv that
conprises a |ight WO 2009/ 126944PCT/ US2009/ 040288
chai n varAmbalteree giilditypa immuneglobutih diimgey agicd| ar “altered
region joined together via a |linker. In further
'”W'ﬂ%lﬂt%hmg@trﬁgpﬁerqfel@wtp (@ha vw@awedmﬁlawmgénbtélﬁrmnge

RS o P e BT ol RS PETIR RE25%e 0k, A0 1% o

5%EhinD d¥d d38strngbrs brudaisiicras | gﬁ) Névorﬁbﬁldr adild gfplee

region as 5 set forth in SEQ
imrpuReglobulinupinge reginb daatnie @t @as@ﬁoyarmne adidfhte.g@r aheasl 12, 13,

hai bl h d F | e,
148545 2o ARiS i Bl WindiE HES o Ao LG g v o
24%9h09:ChBYN 10941 GDI% drRdioottid ‘su@stltuﬁ"odd Selefigns). or(c) a

variable region that conprises at [east one hu
patidn af aovildLtype imezunogbdtailin rﬁ@gefeeglartnltrmtcmmpnsesghenore hinge

oAU 74y orb 4B b i il £7 SRRt 4.5, 6.

7V8d 3l 11 £91-ON 1(4§P9'|5 ditHa actls |F15}%ﬁgtﬂ5‘d\/\ﬂw<£+‘£'ﬁﬂltér%‘?j wild

héav thai n'vari a hai n region chai

typenma’mjnegr(ﬂ:gjlmnmrugeategxmrwmfmpo@ed betsgencared bomveattiR§)a CD37-
Both ty of speci fic_binding domai ns nay be
Sn@rf@rbleemgdioa@.ala aantaemm (Rogiharfal2 16gion) in'a fusion
pr _I. @BE@H E)s[bq{ &%teﬂﬂ%%ﬁemﬂ&alﬁlﬁblﬁd t& '@3'[5?“/% with a Ka of
atqeéétaelba)uerr‘g@m e su- ; 1108 adr bokwt!, weruriusodfmt heo' M, or
chain variabl e region in a humani zed
1(6584’ )sdecqertem gmbedinents n@reel o mqrﬁ@yatmrreorelseiuﬂsnu:a wild type

chain variabl e reg i nker .
Mg Y G0 c¥gonaney bl sERSRulke g opidiTikre HE: arino
acﬁé“ré@éfdés l€hToRESr rhédre éérﬁh‘et reSfiRie8).VAhiaiel&y %Qmﬁﬁggl‘éﬁulln
't nker,~and the heavy chain variable region.
hlnge regmn mawaltmnmlmaddltmhellp have aydrolires rasidise o1fa wild type
vy chain variable r in a huma
ORI Rosergon SUpsiidEed By apRires TR0 Perhesiuede . 2
Sédﬁ%ﬂemek chain variable region via a |inker. Thus,
e resul ing scFv has fromits anmino termnus to its

car boxyl A élinkenusfersho dmeaminocdeid seyaeneihat cognects a heavy

the linker, and the heavy 25 chain variable region.
chwﬁ&@r@QEﬁeQWBdﬂrheheetdrw@vaﬂﬁwerggﬁadeg@heoaaﬁrmewdesa

spaafgggﬁ.mnczlﬁﬁ rbo‘?r?% %1ezéntﬁ%trépa&%hdo€f the M%Dg%lﬁdm mains so

I nkKer's “conp
that BecreBURMY dw;ﬁptuuetuegepabledﬁromrsiﬁ@pwﬂ@blr@mged f r om
1to 5 For exanple, in certain enbodiments, nis 4,
and mis "Derratige” as dsedsherein cefersaiore shemigstiionbinlegically

d h
mBEiefiversfon B S eual Rt el Siiar 36 ARt fompoune
arRP(d%tlﬁ&W'Brﬁheor'e'ﬂcﬁl%})to%rﬂagfehl%mQH@Pﬁér@ﬁf‘é&npSUﬁd oGetn‘é'ﬁ?’ally a
amno acids other tthan Ay or Ser nay be used t

"deooslived aifflerpdmnuspd'a@ta04028 i mabetparemteccnmmtyﬂcbmasd)e the
inali k. that c ri ses . mw th m and
St Ba b Lo TS P Ve T ehaLe hardt saamaund may

PP P SR e P oA o pgue” A
deivEtine mmad2Baveédiffecanttchiemieatioy ihysithb propentias fzerd the parent
CD37-specific binding donmai ns or CD37-specific binding
Corpp -eEOCRFAIBPEs 2\ VAR MAYRGHMAb? Mﬂ‘iﬂﬂhﬂ@ Qrgt @@B"Pe a
In other words, in such enbodi nents, CD37 binding of
&28-1 mAb is reduced in the pdesence of other
CD37-speci fic binding domains (such as anti CD37
nonocl onal anti bodi es) or CD37-specific binding
nol ecul es conpared to 10 CD37 binding of G28-1 mAb in
t he absence of CDB? specrflc blndlng donalns or

NN o, "
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In certain enbodi nents, CD37-specific binding
nol ecul es are CD37-specific small nodul ar

WO pason2iar maceuti cal (SM P) pol ypeptides. SM IRCT/US2009/040288
proteins are bindi ng domai n-i nmunogl obul i n fusion
proteins that typically conprise fromtheir am no

mueated seqtencahdany blteedmeaictiviey (@. qdar@DRARIing deainied acid
20 froman i mmunogl obulin (e.g., a scFv), a hinge

chaé@eothat alfrrs dts %ﬁmlélcfpéla taegrd) as cemgared h@I-IEBFQHHCQtPBOU”d or
se{ﬁ% gﬁ In preferred enbodi nents, the CD37-specific
Y54 [o] SM P pol ypeptides are hurmnl zed.
The hi nge‘B-gdl| assdtiatad istraézeddiSE85e"TeReS to BbEirast BLell
SM P pol ypepti de may be an i mrunogl obul i n hi nge
acrtbyqv @n aclivityctbet deviatasioermieenormak progerhohgxpecied cauiss. For
obul i,n h| e region, sych as an.
ofgbin: 7SS aRSagY Aot BSadd B IngBdE ndPorBfriate
prBﬁ@%‘fﬁiH of (s aRAt WS/ddamige® ofBefictive NADr %fﬂé?%eﬂﬁ!aﬁis
in length) that conpri ses a core hinge region.
careperaénis pAbkenant B-eatitaadivity may, ingluldierasd prelg‘emtlamaghanacterlzed
an anti bo ge regi.on selected fromh
Oy GRRR ARGy PRI VP SRS CoH Ao o B2 PERDT A ek Sl o
t t
LR & i, R e bl R P SRR, ST oh Aftivle local
ammrtnaoprdlif@reaoms oboells, gso@srmﬂtwliswrrmssogdsgwbuhethehcmrous or
regi on. WD 2009/ 126944PCT/ US2009/ 040288 Exenpl ary
N}~ ﬁ@%rmﬁ kenign erBwioRaAE A S-eellpsepaisipd dﬁﬁﬂﬁﬁﬁr Qrg@ease

il B ERIRM AR {804 pldb Bh D MISRadlblih bY Pe
adtwﬁtlﬁwi@él dr@ﬁ%r&bﬂg@tlcﬁﬁoﬁﬁﬁtlb‘ddréshmbfe g&6ratiie INﬁﬂehlgﬁroduced at
wild type human 1gG3 hlﬁ%edas set forth in SE

noumal /el Khis aisorconternpl hgr@m Hiat gbepaat Bsest aczblwtty] may

ol T ke R PoRafans B EEBA SR AT o5y ShpbRLERohS. o may
inBUHB I ASrBpFi 8R! AR afieY oPE- c%ﬂge%c%taé )2 w?’éiﬂp%’prlélé antigen

carboxy- termnus of a wld type | munogl obul'in hingé
presgntatioado gacellsair tfthheanneblsela’nhwa}qst ruct design.
Such am ng acid resi, are referr

am no aci g_§ salmest qrag 'ﬂ$ refefisfo f?‘g tﬁhérrﬁpgafﬁérﬁggnent or
prbE‘ﬁ%I ﬂ?gg \)I%?Eé%ﬂl ¢l tRoftfhedt tﬁrtﬁgra&ﬁ%@tﬂ%‘e}m !ﬁhagw\ﬁﬁ ove at

nge region, as an a tere

ledytpend gﬁ]pmmm pbdisebséd nmanhlurrcgedualgeoewlngrtreatmdrtt@rmby delay
portion of a wild type inmunogl ogbulin hinge reg

WRISENEGRRA BrogreRsive ﬂ@eﬁ%éﬁ ﬁUmV'ﬂtg]@ll OR PFR)eENt é@ﬁ%trpf additional

as%%%{a‘cl‘é@ﬁlste%&? cystei ne residues - the nost N-term nal

eimners referred to the first 15 cystei ne, whereas
t he nost L“therapdiricaly tfétthe amolie(ohidage)’ lor gefiective amount
the third cysteine. In certain enbodi nents, the
(orrdpaek @f IﬂLﬁmﬁilfICd@ld lﬁQ ngelecelgi @y rfJOIﬁTa@Dlmﬂ ﬁﬁfQF\%dO dhaitameuent of the
resi e re ion Wt

oipa S unERRb sl AioRyor LR A R bRl 81 e
diSé A b@iﬂ@%@a‘f@d‘t SWhER@pPliédtedn Wmﬂublgﬂlv@lﬁg@dﬁ&ﬂ' on

has only one cysteine residue. In certain 20
a(ﬁnimmﬂewadmlenetmmmapewtmlly:eﬁechvmdme tefersetotthat ingredient
human | e re

aIGii5 PV ebpledhio SRampIiaiopy 4 ieepeHUCH Sisstiyp fose refers o
AR RUTRS of BFLaRBORGFRR SN Boaf Eee BEIRE efect

wl%theil A0miridt2red8eriallydoridifwltaneogdiar ¥ herummmnbnmpjeblfmaﬁy
of human 1gG3 hinge regions are as set forth in SEQID
NCS: 120, 126, 259-261, 122, and 25 124. In certain
enbodi nents, one or nore am no acid residues may be
added at the am no-or carboxy4term nus of a nutated
i mmunogl obul i n hinge region as part of fusion protein
construct design. Exanples of such nodified hinge
regions are indicated in italics in SEQID
NCS 231 235 In certain enbodlnents a hlnge region

o o T o ~~N o, o, s o, oy NI\ N 7
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10 with the wild type i mmunogl obulin hinge region, but
provi ded that the nodified hinge retains the
WO b@eiipiokd ty or rigidity suitable for properl yPCT/US2009/040288
orienting the binding domain of a fusion binding
protein to interact with its target. The insertion(s),
cateérablated that anesorlrsbret sgadifit] Isihdimgymblecalegwhay eeiatintihistered
wi |l d type i mmunogl obulin hinge region, including at
aqmédlamt%metbod%agmlpvquﬂ $ash o ap&fiectiygAes@lescri bed

an | ot GBAR A8 b P RO bR S PREh fsociated

withabérarnBDen Ridtiy ity Gsanrigdividial B wham! #diskBse or a symptom of a
i mmunogl obul i n region, such as a wild type human

disonghen ot yolbe causerHy abgrrent Biaed lagdvitgonBrae!ltgrpbferafiam may be

orats gl b el 450V oAy herebevahy régtiatich of B-cel
adtitneshaiidd Bf Qidh disgasds 4% @Bbéémah@%lnc%"@r B %@H @8ncer (for

In Certain other enbodi nents, the I nmunhogl obulin
examgplenBicelldymahomaed Bvicel Ietqkpema mmrib@lebmyelmmab-lm disease

057 B Ao TP OR Y G SRLGHE B évfs}%aﬁ%ﬁﬁa@@ier@qg by
ingBbfoBaf Tt Sheffition é8scdltPFapbRifina®E plécifanrgen o

prégéntaddon 3@ 7 celIISCbrfb'é]JSéELUyruih@epathgl,ayM\d)I\ﬂhg @ cellsl995
Therap. |munol . 94). The nutations in

posi t i onsAdditieRa! dﬁflnélqnﬁmaﬁgpéowﬁ%d ahtheof@lﬂgwwsp@am
I e (ADCC) activity, Fc
dér:sg(rzléggﬁr_@'\te Sre%éhfgad@g@%pﬁe;/y and/ or conpl enment
fixation. As described herein, a humani zed
CD37-specific SMP 30 pol pept| des may conprise an
e zegl B3V iSpeTHR Bingingn $rtai n enbodi nents, an

|mTunogI bullnCHSr |

| mmunog! aBdTe RGeSt psﬁS%ﬁ RIRUrE Doy i coa7-
spdifi tSlM@iﬁg lebB@sOMHYsedRYlec¥es may be in any form that contains a

2009/ 1269 4PCT/ US2009/ 040288 one of” t he vari ous

humarmnzeglczmﬁﬂ specifobingyg demgin, inguding gDiurg@zed lap@2C D37

arhadl, obabdratrae Tkar DRYBN RAFR DT MBREY. & hufianized
COTP YRR RiShoIB BT RSUEILA hInaHE oRSbe. RERENBrotein,

mut ate I mmunog regi on pol ypept
a Pﬁbmamztemt@be% dpecifice? IMS proteingladbsionhprétgn cempaslngaye
be at one or nore positions that are invo]ve
corppeste f SMIRAR it revaise 0&@”@6'09&@3*‘%3&%3@ CD37 -specific

SEOREDATRERLANL TR S 6 RUTRL S R HRHINL fatofprise

aln one or nore I ona

atlegst@ie hianizad GH3PBpECiTi€ Birkinsg GBihale Betafl@bd@lescription of
sequence at the amno-term nus for secretion of an 10

S pecisns meﬁmqﬁﬁ@pmaﬂ@g e sane manhbe feund, for example, in

URHAE ebicBysh . SohoiBad 20 AL R el Reoso

ad®W® 300501 7 7461 ©Bn8trudtE nkli rRaiHod8 Bt RRFRSP VS %r@telns are
epi tope tags for detection or purification, including

desogibel s Udb nAppléaation No.FIZAG &8V b opgthods faxddakmgleRPION
no acid residues that ari fromuse af specific
preﬂ%mgga Ve e Y exeahip IRC LARPlsean BuplGRics Ng-
u i r
W PR BB e O AR A Pl cRERS! uERFRORER: Sy be
foand fb?éxample in U.S. Pafenit &pgiisatiopsBulelicatioh e 2006/0051844 and
specific SMP p peptides that exhibit at | east
Ufﬁ) Pp?é%te'ﬂ? {.d6Rt/ 0y Q%X@” Dbi-gyouisispecdnpinging,regys may
90% 92% 94% 95% 96% 97% 98% or 99% to the
pol ypeptide set forth in SEQ5D NO 2, 20 wherein the
CD37-specific SMP pol ypeptide binds CD37. In further
enbodi ments, such pol ypepti des having at | east 80%
identity with SEQID NO 2 nmay be further humani zed.
Exenpl ary humanl zed CD37 speC| fi c SM P pol ypept| des

o s R oy I 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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i sol ated nucleic acid nol ecul es that encode humani zed
CD37-specific SM P pol ypeptides include those that
w@owpneees SEQ | D NOS: 5, 7, 9, 11, 13, 15, 17, ROI/USWN9/040288
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
51, 79, 81, 83, 85, 87, and 221. In one enbodi nent,
FRBehuwihan lheauy ehainck R8esunian tightschdiatr RQ mpidi Feenameeavy Bhain
nucl eic acid nol ecul es and host cells that conprise
FRhe vectors. The di scl osure al so incl udes

erern. - ot PeRpHGkaR ATsF AR seBRb 40 S NogaRo 146
(hSitidrofhd &/ CeHh FRANSSEQ BXNOS$41 hsmahy Repihgdesn My chain
he pol ypeptides fromthe

optionall'y isolating t
FBS),SEQ.IDMG&%mgwm gavy onaicdr? )n SEG HD NP aly1-163,

16 epE B0 Bhman Hier 3 B Ry BB NoB: SR g 78 bnd 177-181
(hﬁmﬁp@ﬁ%hhrﬂpw ), SEQSDN OS82 i18al g 8B &i(RURBA light chain

bi functional chenot herapeutics (e.g., bendamistine).
FRB2p SEHI 1D SYe8i f94e1 88, k0nendrd0e ¢lolirean ligbt dhaif ¢1R3)hend SEQ ID

B3 R0 e T o A i ER reons
3] T80 PR R 1oE D47 SE0R0C S8 bl PBoicea e,

sudh3as SpSs001,0CABHI2X CABHO03Fur CASF024. a CD37-specific
SM P, a CD37-specific PIMS, a CD37-specific SCORP|I ON, ,
and ot herHymandiRsinatimaype Presentim e -grasi Higding4omains
58 LR 3 o AL BSOS TR o o

arfiPloessili €67 theadidm SlafyoF RS Gk tRlchaubSIRIEP Y Bklched

bi functi onal chenot herapeutic are CD37-specific
ant i bodi &8.cesiaiheabodiioentssaihoranized AESE -spasific kinding

BRI sea?) BB ot i Validfe Weeh thrtomaiges =
hdrﬁgmighﬂ'l (IE]'?aiﬁ%@ﬁ'}@oﬁrclgﬁlﬁﬁ'ﬂgh%ai@@?&@%%drﬁa#ﬁg'ﬁ%iﬁ FR3,and a

Typi ng . ite Differentiation Antigens,
huréotightehaie FR4, anBr(by e Nub®BYI9d h€anechaD3arialie region that

speci fic antibodi es useful fqr the conbinati t her ap
QTSRS REBIAR 1 aba R0 Ty RSoY B s 4 Bl

n r [ ; . Honmeost. Agents,

héa}&%;gi@i;g? ?gggg')ﬁumé? gt%:ag Cthﬁlgﬁqg%] t hese anti bodi es

r ecogni zeCDBVsepeiicBRding piohtyies peovidest havairt atls8l doinggzrise one,

et al., 14: 905-914 (1988), indicating that the
twepthregefaus, five, @asECPRst neldue BHisyaru e nanemanEDRs or

. i £ ' t .

Al hop Rl ARb s ed BES CORERPRAS CORIBnEght chain
andNCOR 1, DR EpRAC DRIt & thé IheaP3Raippanidertairbemdotinents, a

mol ecul es useful for conbination therapy with a .
CB7 wpecifierindiog gopiaie capwiises (ar @ lignachaipyariable regiop that

oRRREP NS ensl BT Rt TGPt R PG R EPRy, ano
(b)BqIeig b eaaseredion that WARARALRLAR, caifiCOR1 (dheavy

-1 Scky (SSS-9S) conprising a &8-1
chedFCDR2, arid @hedvihahain COBSB. hi nge in which all three

C1St el EEhSiRe ot SRR BRI Rt AT S 5
SERL 864 P(PASERY P APSERND MO8 ISRy LB o

thedrgaviy chath as §&2iSfolthsn BEQ 4D MO 163016 YAVINMIN@DR 2 Af thenlgght chain
and human 1 gGlL CH2 and CH3 domai ns: {3) &28-1 scFy

as pgtif9sh (s SEXE|D NOEAAF AR Lédnp DR %gf thiedsanvy cham,as gat forth
altered human 1gGl hinge in which all three cysteine
resi dues and a proline carbokyl termnus to the third
cysteine in the hinge region are nutated to serine
resi dues, and human 30 1 gGl CH2 and CH3 donai ns,
wherein the | eucine at position 11 of the heavy chain
variable region is substituted with a serine; (4)

~NENS A L - 1T A A~ NN N 7~ VNALSNL N N S - o
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5 (CSC-S) HWH2 CH3 conprising a &8-1 scFv, an
altered human 1 gGL hinge in which the cysteine residue
wa@eowhzssecond position and a proline carboxyl PEBEURI00UG40288
to the cysteine at the third position were substituted
with serine residues, and human 1gGl CH2 and CH3
in BH@IIDNOWHR(NIDP YYBGTEYN RIEF KG) POPR3 ofthé lighf ctidie as set forth
heavy chain variabl e rg_gl on is substituted wit

m&&@d@ NQEP (b 1dBRNP 85 COREIeS thedeapy cheineseidheh in SEQ

PO EVBRE T CORRRY sl Lene T RettiinchBip o0

(SVG‘BB[C)HZ%MCE)FB orthatiR W Thaet d8eef BBthdHSEQIDNOWHRN
CH3 donmmi ns, "wherein the | eucine at

(SHEsPMIDAN. 1Fire&frr€td1ktgh’cm@w Ch&R nis\Bir Qd b MO:&EGH(RASENVYSYLA)

) t@%g@@ggggﬂﬁg?g%@@g@sl(sw%% or SEQ ID

N@I:E;gagsa\;zlebmm ),/ 9GL hinge in which the first and third
cysteine residues and a proline carboxyl termnus to

t he t hi r dAdgisomrdl rexemplatyeCBRsdecludgiCGids 1 af thenighdtobairt as set

foaicn s TR0 e R SNER VAT S8 RPSERSNR AT ahl
S I T LR R S LA AR S a3 YAy, ODR1 of

th@Z&aizythEm asipefafottarie SHQMRNOSEGBNSYINIM) ardal t3v (SNéWIG),
hird cysteine residue in the hin region is
CQ&?sQflthﬁﬂ'QHt ¢hain ag sedferein JRQ lﬂ%ﬁﬁﬁ:ﬂ ABBSLAR. £86

(HETA T G PasRAIY R BBl P 546 in sEQ
|Dsmosne3$ AYREHSDTRY SPYFUGS) 656436) CSRWDMGB%WWSPSFQG)

nprising a G8-1 scFv, an altered human | hi n
CDR&/wfuthﬁllgBt ehain risrast faryisineSRE IDNELB2 (@Y MPY\lNaand

CPBGSHine BEALDETRR 42 $a¥ih 7 SEC T g 21 TSY R, 212

(S\R@PPDY')SQ%J&WGPMW) wHih sy Grerbsg; 21¢ @EDP sty
VH L11 conpri si ng - v and

(S\@BEQI‘@EZ’CHESVGF[FENM 2([B~|48k/€rﬁl-_cfhls) ,and/r%rge(SrV@IHEDL) Further

X< FORBGHE I it in HesDatarkeric AP pageins provided

hesr% v VH L11S m gA W gACH2 T4CH3 conprising a &8-1

scFv, a nouse IgA hinge, and a wild type IgA CH2 and a
truncat ednl@Na@k@nﬂ)@danentbacmmgsﬂdwldbmamlgmqmams womprise a
acids GICY (SEQ ID NG 265); (12) &8-1 scFv VHL11S
wg@z@mg@@mwaﬂelalﬁﬁegQnﬁaabcqmeﬂqe%ffﬁm Iéﬁnammmmmus to

o P2 R EL SRR Y Oy 981 45108 bt chi

FRzuijhttchbmobmzh harrwugm,charmoi:resa)gr@&am @DRB ¥he FHlenan
hl gAH ACH2 TCH3 conprising a &8-1 scFv, a portl on

light chaimerR4.gA hi nge, 5aW|Idtype IgACHZanda

truncate omai n_| agky r bo anm no

o1 s ardy' e Bt “E A AT AR Ab Smprise a
hlﬂﬁ&h&é@ 'I'i?l%tch)Jln WBﬁaBI@&\é@&ﬁﬁbf‘cdrﬂbh@é’é Rokfit &MildSterminus to

substitu a serine. In certain

caafhbm itenemngs: CDBIR pkicttfain AR ndighigchmih &R tassetfarth in SEQ

i on -\ a bi functiqpal :
0L §0:6F Rob Sevie TRE SRR dBnEet CioR8gs et forth in SEQ 1D
[ c
%’%ﬁ?@%ﬁ"' G CERORIETHRRRATORIE o) el kiiA sza 1o Noses,
arfdinamian eigha.oh ain CH3. hnmlrﬂtnedgmtimdnraenizsed:§pecsﬁtteb|nﬁ|rrg
PIMS protein, humani zed CD37-specific SCOR
dcﬁF%‘DéuQﬁ’mFﬁﬁ@ 6ORept @3senyallygf. or B@B%‘ét K hHm'ﬂﬂi'%ﬁ? light chain
proteins that conprise at |east one humani zed CD37-
specific binding protein, esp&cially humani zed
CD37-specific single chain Fv 15 (scFv) and hunmani zed
CD37-specific SM P pol ypepti des. Certain
CD37-specific binding nolecules contenplated in this
di scl osure have afflnltles for CD37 of about O 5to

I A~ A a1 I T
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WO 2009/ 126944PCT/ US2009/ 040288 capabl e of functi oni ng
as a purine anal ogue may al so be used in conbi nation
WOREk/ 12087 - sepci fi ¢ bi ndi ng nol ecul es accor di NBCT/0S100%040288
present disclosure. The term "al kyl ati ng
group,” as used herein, refers to a group that enables
vériable cagion titat comprises i@t its angno termiinusitd aariboayl tetrkirlus:
group to DNA._ 5 The conpound that conprises
hlemﬁmllglﬂii %I@F&Jpa%ﬁw feethrie S5HQ ¢d N@: 144, h@hb%%pﬁRh@S set

foﬁﬁ%rﬁ%i&e%l[?ml\g@ A0SOt TR FRELEX egﬁwwaﬁﬁgﬁﬁ REF182,

ngamehedtebmeéﬂ@t foh 3 SET IDNGBa! hgmahh@ht Bhah R3S BS set
structure of netabolic purines (e.g., adenine and

foghdniSi) IRMNOHAES, tight, chaim CDRB asisekfosth indkQ ID NO:66, and

el S R4 A SeDBI IS SF A I iNG okl | Addiudt e Bxemptery

hlﬂﬁéﬁlﬁé@%hf‘&walﬁ@b?@é’éﬁ@%'n‘i‘%ECE I REYSPI37€240 and include the light
Tl udarabine, pentostatin and cladribi ne.

chtalm&mrrapeamuzed 4Jedit-spscific B! protding prmmdemhe@lras a
east function |

B pur | SR egtheceR A IRy RS BRGNGoorBApg coRrise &
hlﬂﬂé‘rl]|98H%%abg%hﬁﬂe\/dr%tb%%gl&?ﬂ%t% ridbs M Hgtahﬂﬂo ®rminus to
urine nucleotrde synt purine nucl eotide

carbb@bménn&rrus rhurhen beacy dhsinfREshervyrehaire CORGiliman heavy
processi ng, or nucleic acid function, such as

chaimi B2 Negvy chaifePBe: hemandrayhein BRA perynehais SDR3, and
h@ﬂgﬁﬁ%ggaq%@rﬂﬁ se, and being incorporated into DNA

nposi ti ons and Methods |In one aspect,
t he presentcediant b@boURMENEY COBT-spaBridiIAdiNgrdoragiHg icdenprise a
B cells or treating a di sease associated wth aberrant
hugnarized Aeavy chginc@tiabiesiagiormthat gosnsiseadron ita agting égmminus to

carfeRSeahinGs Hioeh pRavy Plabdek YRy IBY EBRT apeet g in
SF_BQC@J NOA&3, i Mk héﬁv@éhﬁhfmz NV CORZad §€iﬂﬂdrt¥ﬁﬁ SEQ

7-speci fic binding nol ecul’e provided herein (e.
I[Imstwéhuman heavy chain FR3, fmawto@awa@@&ﬁ as Bh’efomdeeﬁﬁQ ID

Ny 60, rekuiasn ety Shaim kiR¢h TaBEINGL srpaLBRn, CDAT-
SO b UERB 4 R AKETIoh SR b3 AmIR Ul Effidtbraeed

ereo ecti ve "amount spec:|
hlhhaldnzeq healgchbie \(aﬂa@le reghch ﬂ%)comvﬂlses trcinu nstarmnaltermlnus to
chermt herapeutic (e.g., bendanustine). As described

casBex\d lerompys Spsnan |h§avw@@@d§?1@§§@h 0SBRIPoHE BH

o R A4 ShL T QPO AR BRI e o o

foRHMAUSE® ID MIB:A59pRehvy Ghélh CIDRY a3t Gottie s SBQ ID NO:68ehuman
ot her CD37-specific bindi nmol ecul es that have not

hessyrehaimbRSzasisetgprh ond NOrdhs, heawodweﬁ%a as set forth
. rLSi 7.4 her euti and ctional . .
TIPSR g% ok R RER g BeRRiefoR Ry 558l Rytnan SEQ D
N@9161S RiditibRAtdxtInFal HRAERIzEE S8Rt SRS Btd Beﬂ’@ﬁhﬁﬁ@E@lD
ell activity. Two or nore conpounds that act

N@ﬁ’@t?ﬂéﬁ iacdlingiudeties bght chaits inatmannized GidG fepeefic SMIP
Eﬁi he co unds is greater than the sum of the
Pro n%PEﬂ)’é@ ??@é’?s of each conpound 10 when
admi ”' St elheéér fMbotiftfents: QP37B§5&I|MHHI 5 78lma ay be in
Rev. or exahple n i1 nterac etvve
therfatrh onfrad{dbaor $<rﬁmm:ag1hantraldewplreia1recu Ieatbddangat $hé:O$)B7-
and anot her agent or conpound rm%/ be anal zed a . ,
SRRHTICRINAIHY JAERHANP SthUuNaHHEed b 3/-ergCitips @@Enpr'ses a light
e.g., Quzounov et al., Antivir. Res. 55: 425 2002). A
cormonl y used approach for at@lyzing the interaction
between 15 a conbi nati on of agents enpl oys the
construction of isoboles (iso-effect curves, also
referred to as isobolograns), in which the conbination
of agents (da db) |s represent ed by a poi nt on a

o o o o oy N o o "
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25 Press, San Diego Calif., pages 61-102, 1991,
Cal cuSynTM software). A Cl value of |ess than one
WO 2ppas@mt s synergistic activity, equal to onePCT/US2009/040288
represents additive activity, and greater than one
represents antagonism Still another exenplary nethod
chHain tYagabledegiendant a atheg thamtvaeidblePtagiarjpirtedatodether via a
Shi pman, Antiviral Res. 14:181, 1990; Pritchard, and
lingsig - pIﬂaW rthep eprhadimeats, paty tigylight and dsevy phewvwariableriagions

atjﬁl héﬁT?%IJI %&%ﬁ@%rﬁeﬂoteﬂmﬂgﬁppﬁn@hgﬁﬁg hvariable region

ad SétgortdimSED MA0:038 dAd £Xamahdiddaedly ¢HPoangble region as
i nteractions gﬁéconparl ng a cal cul ated add| tive

seidonthadeSER bhhEr¥4d. data to gener ate differential

I hat f f I
St st 1 o e RbSRERens lf uie Tly P B e e
regltAs tpesiisdy. (o éﬁé’rﬂb@%mﬁéﬁlﬁ’c bHRPao AN mBY"

xanpl e, a conposition conprising a CD37-specif
cdrmpriseng hmniamz&cbhgmd:halrbvama’ate regiah (5e.cadigbt trmmpveuable
consi dered to have

reQiAiingh SOMBrises Pl icBal ORe AN 1S) Re §1ianno e BLsviHn
veiaie ehaiieRionTUNE! HOuBE BT AT ARETAVEN, BTRfr-BedifiChbinding

dgnaiatenay bamptibe aatshHunvan Bgtiteshiain Vénddblé segibhdeef fraotise or

of each agent al one added together), or preferably
rapliigt @ Aumanired heavyochain da@?@ﬁtc@ﬁa'ﬂ FREAOR fiee- a@@ieﬁV)(/éha'n

vt fb?eCIerge&I ¢t %ﬁﬁ{ﬁ{éﬁIé a9 aaasj?ﬁ\I/Ig r@pﬁ FI?S’ Ia%tr?pr%'sdof‘Equ?-

at er

sﬁéﬂﬂd‘tﬁhdﬁ@'&ﬁﬁhﬁﬁ@&ﬁa @e?&%?re&ﬂ@@sfa thydriachurgambaRuUMaNn
and a bifuncti onal chermt her apeuti c_can be

CRanispesifierinding d@mals'yﬂrea@ asclnlmrquDahsnDQCtﬂpémdmgtdomalns

o B e TR 3R o€ TR S8 Eor B ight chain
veIrIé'ESIREI1 ISYE0nRmi2RT CO3Y- éﬁéfcmi: sdrvHedigke S tHE SRaRE.

non-Hodgki ns | ynphoma (NHL) or central nervous
tegysuBmfltlyapbamwsmaml\mmlabIa eg)igreviara likesc dihes, the resulting scFv

h%%ﬂ&&° %S%H{tf'rr%m%ﬁb%‘eq%%%@uE%rnﬁﬁuérrb CRREsHain Sariable
;.ms‘eA dgm ong%a@ﬂ eLAgBR Egien? 1A em'.ﬁwe?

cancers |nclu

erhbo@hmms ltbelcmrtwqiraarrraawbi therhe ayyohady vartable végion an a
nphopl asmacytic 2 ma, splenic marginal zon

huryﬁwﬁeﬁé?D%% aeeite sV Iﬁ/'&l@ﬁﬁo 86 riap Jerpliaum At edight chain
vl RO RS0 S ARG ! ARTRRKHATRCr AR BR armipo terminus

zone cell oA Of Ynmucosa- assocl a
to(uw%aTI)okw ngrgihds tthe Feawy rmdﬁd vareitle Peiod,ane [iBkéeland the heavy
nmphoma, follicular |ynmphoma, mantle cell Iynphona

Iy
chain wa@@bleaeg@ns cel | |ynphoma, mediastinal (thyni c)

| arge B-cel | I ntravascul a Ia 25. B-cel
290 B R et BB b AR ol 52 2Rt SELL, suon as

18-PBRINIAB/dcfisk BRl cdrtalht BRIbodRhEhts fPfeﬂIdk@Ps‘c%{)Hgéé?(G@/' t‘?er)m
mal i gnant potential, |ynphonmatoid granul onatosi s

wIp@@Iln 0 readsplraay be;amphtﬁgeollrnd@mdemﬁy ee@otewbﬁrom 1 to 5. For

AP, VGaTES STRRIENTS, NRAl PUREHS Tydrpharl, & 1 Cartdin
erﬁ%&lh{énﬁ SnEPEr ﬂNd mﬂw&%&ﬁ@ "otIﬁir th&e ("-)IIQ’ BPBak h?aygtge present at

system (In particul a ocytes It can
thdlarmdedenmmosld:HrbexyIHem:maUs raxr bath teamirantls r:ettbm other
endem c, the sporadi¢ and th
empadinsais. i QAN a¢idy omﬁr itaar &ly gpSer may be used to
2009/ 126944PCT/ US2009/ 040288 Non-Burkitt's B cell
mal i gnanci es include, but ar20not limted to, B- cell
chronic | ynphocytic | eukema (CLL)/small |ynphocytic
| ynphoma, B-cell prol ynphocytic |eukemnm a, an acute
| ynphobl astic | eukemi a (ALL), |ynphopl asnacytic
Iynphoma (| ncI ud| ng, but “not I [ mted to, V\al denstronm s
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10 transformng |large B cell |ynphoma, nediastinal

| arge B-cell |ynphoma, intravascular |arge B-cell
WO gphived prinmary effusion | ynphoma, and nonBe@RIUS100%040288
non- Hodgki ns | ynphoma ( NHL) . Di sorders

characterized by autoanti body production are often

subsfititder@ly eruden inmaliriked tiset xoBpristist (QGlypBenk, Witls eaard n as
i nclude, but are not 15limted to: arthritis

definedralioyed Al exemplasy linkereias tBerspapaeei(@yadianrs setdorth in

SERUPPACH 229 aRuuBrel SHbb bker BEGI oo Bl sl bl r seQD

NOSc?25008. body nyositis, inflamatory nyositis, toxic
epi dermal necrolysis, systemc scleroderma and .
scl er osi sln maswe@mdrroemts h@@g@ﬁ@d@@égweame@mln@ domains

on e DaPAPRLRCITNE ol BT8R Barperendn feed" 3R arinding to

cede! in bﬁ?é?lv&@rh@fm sCUcﬁtérﬁ%dlﬁ'béh‘?é QB3T /amg of G28-1 mADb is
meningitis, encephalitis, uveitls, colitis,

reglJoe@rmlmrmpbeme of othler @[@;37csmmm bindirgg, d@namsa(such as anti-
Clu Tebhostie i baieal B L pebndnadne GBS dgrasared to
CBB?CHurHHTH&%f @Q%ngr‘fi% irSthe! aedé‘éﬂgéto? g{%’fé%ﬁﬂg@ﬁ[ﬂg%&&&ﬁﬁams or

system c”l"upus er yt hemat 0s

CDGV apegiiie Dinging neslgtiesniCuuisetitivedsiodidg lagpags afeunsan in the
myelitis, lupus cerebritis, juvenile onset diabetes
arﬁnﬁqchpﬁsethgéﬂ Qﬁé@“@ed i qhér@ﬁ&f“@ﬁé éphaanshipayilg gsed to determine

wﬂﬁt'ﬁrépgyg?véﬁ bf)399§ede%%lc 6|H8%§Bc§drﬁa|E%¥%D§?é§89lﬂ8@lr§ddng molecule

nses a ed Wi
is @@Faw@%ffmmsaﬁr@smh G28y1 eal fdresindivg Gy B3 mes and
T-l'ynphocytes, tubercul osis, sarcoidosis,
gr anul ormt 03| s 30 including Wgener's gr anuI omat 0si s

d | [iti
(UG o s Lna s P P bR oo i 11 o ANCA.
and r heunlﬂtc@rﬁlr\/ éﬁ%ﬁlrﬁéﬁ’% CO7es3dcHicARBAING mBlcR iR hre

Bl ackfan anem a, | mmune
CPR00%pertiesnmuim musatmgmmwmaaneaoewqat (SEM) polypeptides. SMIP

I ncl udi ng. aut oi Mmune, heno em a

kg ers et a oo Bureglobdin Rsriattieipphietyypicall

cdrRGESY frofin! theﬁl%fnﬁlﬁbef@ﬁﬂlm f?) BBJ( | t&rriini: & (LPHH ﬁglﬁb‘?naln derived
neut ropeni a, pancytopenla opéni a, eases

from\anl mmgnbgﬂcbolw(@gdlaaqwdgsa lal,ngeeregml aneramoeﬁedcyrsdmm
(CNS) _inflammatory disorders, 5 multiple organ in

(e BB 12 A9 GHHLTagonm adh Brefarred ambetimenttne G fespeciic

b.ﬁ&,ﬂg%m% gbtﬁyﬁgéﬁge g]rétp]urgb ggaul ar basenent nenbrane

ase pnosp oI|p| 'body syndrome, allergic

neuritis, Tfﬁﬁhﬁ@’e rdgRpasie hashlZ2aerDs7-$ W@dlﬁl@mﬁ;dmg SMIP
Goodpasture's syndrone, Lanbert-Eaton ast heni c

thWaR@?rﬁU@"@U@@iebu%hlnsjedeg@m slngﬁﬁ@rrbﬁ@bodlments

St evens-Johnson. lé\y}ndroms organ. trans | ant

BTG T B 2y 10 (g 2Blontud Rubied@is) 308 =8 106

hlﬁﬁgﬂbh‘?(ﬂh&e bgD Mng IBEAGE B8 a fAAHrAEMIHBR Of (6.9., 4 to 20 or 5 to
pol yéndocT i nopat hi es, seronegati ve

15 povitty Baigs i rels}gmxihetscornpnsa asoue bmeeregﬁomu flh-oeptain preferred
ant cell arteritis
erRUAIATS, £ hEReEgnaPaY B an SAHEEIy RS GRloR selected from
0 r
8 151 A GeeRICTPAL N 6 SoRBFANAGBlr BTG PRER farons
thére?) |n slemeodm Bodiordnts, rthe inge eegicuisca mitdtgpe immunoglobulin
t hr onbocyt openi a, aut oi nmune di sease of the testis and
h'Bg%F?/g'Pﬂ@lr @ertw herennpusibas AdMaR IraRyNegieReHn finge region.
primary hypot hyroi di smp aut oi mune endocri ne di seases
i ncl udi ng aut oi mune thyroid2tis, chronic thyroiditis
(Hashinoto's Thyroiditis), subacute thyroiditis,
i di opat hi ¢ hypot hyroi di sm 20 Addi son's di sease,
Grave' s di sease, autoi mune pol ygl andul ar syndrones
(or polyglandular endocrlnopathy syndrones) Type I

o . o o a o
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di sease (such as Graves' disease and Hashinoto's
thyroiditis), S ogren's syndrone, and idiopathic

WO pfobamivet ory nyopathy (11M, including dermtPeiyoSiop9/640288
(DM and polymyositis (PM. The above autoi mmune
di seases may al so be treated with humani zed

Exdeplaspriniges dobsuth evpbodingents ese aldwipérhtiiman3gG1 hinge region

combi nation of CD37-specific bindi ng nol ecul es and a
agselfAEhiin SHQ #A &lR3ORe Wi éyre Buman IgA1 hinge as sat i in SEQ ID

NEPREE MRl EBuMaTE R ifis BaeT B SRR REEEAS ofie ype
hdrhagli dgrgs MHRCES setvotth id SEQUDNOANB|, 2GR tidH bﬁh@me?gges hinge

is adm nistered in a pharmaceutical conposition
asseti farttire SEQ HAMNM 228 dambBurspelgy hlogeuaﬁcaet@orﬂblreSECeID

nbi f CD37 f bi | |
NG SRR ool mEnSn s oF Sk drano paid iR e pe
addid & the dnhinbS oPESHBX A lePmirfusi ST WlI@tpd emBhaglbbdiin hinge

nol ecul e or the conbihation Iin a conposition
regumrpas pargf fusior proteinecqristnuchdesign c duich acice@cabtasidues are

' Th h ; [ |
et ieat dOnen 97 TRCRBYAHcEe RIS 6 15 mol ecul ar
entities ﬂ"t%r ﬂﬂ’gﬁﬁ:‘o rRBStst Bt nif e'Pé’élo |§QH§ ered (mutated)

aIIerglc r adverse react ons en admnt s

wilth typg: mmmtmgl@tahllrr tingemegion} sucheas an@tedez;t‘,wrld toygsi IgG
bel ow. "Pharmaceutically acceptable carriers” inclu
imngRyNe@ebidin hipge regian| gr @e @ttetedsmrtaeﬂtoé a \Mlldsta@egmmunoglobulm

i iof; %ok A8 EAGAL hahy A AR fiHBEALG AR Bains

and "a ptlon ayi ng ag
thtde egleineaBsidtesPaHBROSTEY-tEPHiARIZE) sksihy & RFenmbd o Wi Brist
or common organi ¢ sol vents. Such sol vates are
cysteinenpheicas the mest|C-terminal cystelne inFtherhipge tegienlis the third

RS Y508 o B S LG8 560 Ao v
orﬂ?'ﬁpb '&?&t’eﬂfe sicueSD3ucts BS & AurRaRilgdl 'Pt%d@r‘e@%H ﬁntH"tlﬁé‘ﬂ%t

bi functional chenof herapeutic used in a nethod
cy3teidé substiutes g seoneailm cprtalnrmtbettennbadInyeratsctétptrabtaéed

carrie or additives dependi on the rouyte of,
ni GT g iroias iie paE TS ltrine4re b e T EeRa: ¢ i ves
eth{idtuH%té\%ﬁ rolﬂweoé%ff%%vtq Rl thﬁ‘ﬁ%&@t‘e‘i’r@ f tREFRPhEN IgG1
vent agen yVvi ny al co
hipgé yerguoyhs)smh)stltmtednmr exaoqulddogy s Isthe pEIxem:ﬂary mutated human
car boxymet hyl cel | ul ose sodi u crylic sod
|9§6d“[]ﬁ%@@9ﬂ%@ée onsebiartun sre 1B éﬁ.@? 9 102, 104 255, 256,
166810 1149, 312198 0l o P ESkh o (Béje Bbhigh8 % human
ce 1 ‘ose, ht'han gum  gum

|gga@ tﬁihgé regions arélaglsye fRyrimin sEcoqarN@s mmpweeaegmmcqbz and
et hyl ene gl ycol, Vaseline, paraffin, st earyl

hegriaig earods g@tsdonamﬁmpreeamwpwgld residues may be added at

2009/12694 PCT/USZOOQ/O 028 I,b i tol
thERNDE CraonsEEn M oY e i hodiGtn, HBFES Hdion as par
oﬁH&Bﬁ‘b‘r@t@in é@rﬁ’stFJ& db'sf@ﬁ B ble¥ @ sUée thadlife SPGB tegions are

from but not limted™to, the above or conbi nations

indicatasbin, |tadissarpf5E6,th&m 28ér235d| ng on the dosage form
of the present S sure. 5Fornmul ation
phar maceufli G4 '%8%%’891"9?% Whl'rig%ﬁg)PrhE%’BPH?%ot Be% Re
sécﬁnJJéh%e% ﬁgﬁg@a%t BAY, O | SRl 8988t (& 9-8295 Ut e aB3Y,, at least
emrul si on ? appropriate conposition conprising t t'he
841 abledyt 85 bbhat I@@Bt &6%1; et Bastanihet [easp88% at teat 89% at least
hysi ol ogi cal | ept abl e vehicle or carrier
9@@ atleansY bre. a §F %, ak|pashBp%. @hlaaskPd s, @él'Qﬁfé%%)rat least
exanpl e, aqueous or al coholic/aqueous sol utions,
ermul si ons 10 or suspensions,22ncl udi ng sal i ne and
buf fered nedi a. Parenteral vehicles can include sodi um
chl oride solution, Ringer's dextrose, dextrose and
sodiumchloride, lactated Ringer's or fixed oils.
Intravenous vehlcles can |nclude varlous addltlves

o L, . o - o . 1 o
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30A CD37-specific binding nolecule, a conbination of a
CD37- specific binding nolecule with a bifunctional

W@ b@poedeet apeutic, or a conposition conpri si ngP@TES2009/040288

bi ndi ng nol ecul e or the conbi nation can be |yophilized
for storage WD 2009/ 126944PCT/ US2009/ 040288 and
96%caniehst 9T%Bdat least 8844t ableast89%d identical ¢o atwndmyee Thi s

techni que has been shown to be effective wt
INFBERRAHEP W aniNpeesieg] sk a3, W'NwEYD@uhUt”éQﬂ EQG1 19G2, 19G3, 1gG4,

t titut tech b

oo 8B A o B88E U el at e by “Chose oki | ed i n

the art tiaglrthyodhbbl k@it Naltted hatnEgidng ¢abe ®8séd on a

| ead to varying degrees of activity |loss and that use
wnlcbtyelegrmmtynom@ltrmbge aeglo@t(e@ tan bm@atreglon) and contain

Di s er5|k) ?f 22 gtnules sui tabl e f g
0"&% B\ %H At OSEONS RN PO (P hctui® PHA)
IS, %heRerHbr‘ee(et €133 i HURABHEIA BuBHiNGHY @ .9 th

a dispersing or wetting agent, suspending agent and
cansena@tivemaneind (g ssestitationsesr. ncﬁucorattﬂream:@mrrm acgjdor

B e SRR B 09,2950 AL BBHE Rhit b hparec
B PSRN SRR PSR B o

hung@ retaings thvedieixibility or rlgmmﬁuﬁabledm b&merltyhﬂrenahguhe b|nd|ng

0.5% usually at or at |east about 1)/0 to_as as
dqraa@rofzﬂowgn bindingi RjRteIR iRINigract weh dé|tawedd Tpei Iﬂ%ﬁrﬂps}(s)

d&@t‘?’cﬁﬂ réutﬁ’s‘tﬂﬁtﬁ?‘k@%gy o} | etred’zth e\'}vﬁd denl rplé?o%lobulln

accor nce Wt CU ar nmo

hifgé esdied; inthiding &t thléﬂilrﬁlﬁb @h@éﬂm&wémabs opBBasI tion
for parenteral I njection could be made up to contain 1

nL steri |As das¢rdrasthergine CD3MapsciiieGMIP polypeides may
| f t f d
oS hn FMRERolabtia i b Obh ™ ¥ epftBis At ffefigdh °
imfrRNGdI8HulirPO L, %’@;@orﬂ& é’f/\/llé'ﬂ%é’ﬂﬁbhunéﬁlb%hn eRL P@@énfﬁch as a

preparing parenterally admnistrable conpositions wl
wittb typedwiman irappaogiobutio szafeglosklnlcumhg wild rhyaoeahumandgm

L
UL AR it o et eaen

humanl zedn@@%@mp%rfemb&ﬁmbntwIth“@mmmUaoglbbahn Csi2 region is an
hin the range of 0.01 ng to 1000 ng per kg of body
altﬁée@ mlldrjgpe gamqapg{qb&ﬂm &z Tegion. For exampmethe altered wild type
nﬁ{% S&Hr{é efg%ﬁ’ﬂ-ﬁa' Q% uRh %1‘ 8 &%[H \R/Tth%ne two,

e I'nj 8tt e aqueous, olea pen

thedes ﬁ@urstbrq’ﬂﬁe mUteﬁbﬁéldt@o@@bﬁ@f284ft©r238h25sx21€97'ﬂ331r(ﬁl$(18u820
i)areparatl on of sterile injectable solutions

r&3Totil) numbesings Wsgierediabn 198y Tberamrlmmmcaixoﬂ 77-94). The

mﬁfﬁi@r@g!ﬁ fub5 Pttt Peflcdion MRt B8RPy WBBneent col-
méiatdy B BR)MS/WA'ME Q&ﬁﬁfcyapé\‘@cepwteblﬁhﬁfg éeﬁ)ablllty and/or

i njectabl e preparat|on may al so be a steri|
campleotent fisati@i. ut i on WO 2009/ 126944PCT/ U82009/ 040288 or

Gl T hont . obs GBsgRd haran aimrazad GPLGRaEe b SHP
p(%ﬂ/ﬁ’e %@Wﬁayﬁ%@hprlgg%nqgﬁi# nggl&?ﬂhrPGHga%%ﬁ’em cé?faln

sper si on di um cont

erabbdinwnts ol yarhubdbgibbeka®pk eegigh y)otypebtldensnayshlelrtgpe
gl ycol , and l'iquid polyeth | ene ycol , and the i ke)

'”&UW%HP%U B Ghx g Pelyeerlide. iRy 'ﬁgkﬁ wilgityee Cry PRGN gf any
sol ution and isotonic sodium chioride solution. In
addition, sterile, fixed oil23are conventionally
enpl oyed as a sol vent or suspending nmedium For this
pur pose any bland fixed oil may be enpl oyed i ncl udi ng
synthetic nono- or diglycerides. In addition, fatty
aC|ds such as oleic aC|d flnd use |n the preparatlon

L T o A~ o "
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In addition, the properties of hydrophilicity and
hydr ophobicity of the conpositions contenplated for
wais@iieeothe di scl osure are well bal anced, therGUS09/040288
enhancing their utility for both in vitro and
especially in vivo uses, while other conpositions
oneaokineq/ ssiotb nlmahmaxg&)tanm isbtypedss.gntiga)l g, ligss, 1IgG2, IgG3,
utility. Specifically, conpositions contenplated for
l9(de 19k er"l@ﬁ/ﬁlf%'ﬂ Y3UiPks ARGECS (-G pHBPN| BOESESHE 86 OBTer

3 b balrio B B Re e bRl FOQRBLTh e BOBO i Abtce i

a ARGsRE iIRimEgiehllint @4 ﬂéghdrpp@t?p@ﬂm@ PIeE MUtatidHein the

conpounds to traverse the cell nmenbrane to a putative
ingnrROgIebE it Camregmumayabﬁ alb@mmbmmwosmons that are involved in

BT a0 CRB 2 415 SElFa ant | gon activity.
In one aslﬁ%@rtauﬁ@ﬁrﬁb%@ﬁn@rﬁtstQ%u%a‘?ﬁié@@tﬁsﬂgﬁédﬂ?sﬁuP

step of admnistration of a CD37-specific binding
potpbeptides nayrpostiain one or mare radditionahtegiome nSech atditional

conbi nat i ons, of, conpounds be adm ni st ered
res&ﬁ@df‘%ﬁtelﬁl'eafj@@%? nqeﬂat{rﬁé aiRe-lBMAINHA dY LR GFgligr,of an

oncur X ent | Wﬁdeﬁﬁg?g«é@ %g%@ISQQI ?g@fréﬁgﬁ ((:% a wild type or

mumtem(mh]ee@pmaif gV (or.IgE), o taé¢ seQdénspetit$ carboixpdemginus for
nol ecul e) and_a bi functional chenotherapeutic can be

'dﬁﬂﬁ*ﬁqaff@f‘ & @@ﬂ@@@k@hwr@ms (¢-8- eﬁﬂﬁoéﬁdégs B?ﬁdjeit%t&ﬁ‘y‘)r
plfrﬁ ﬁltlh&ﬂdlr@hg 6%@9&1@8 tggg?%q{'LeAG% nké@&é o?%%monal amino

her apeu nat
adi@ ré’éi@&é‘s ﬁia‘i?léﬁge ®ioah Lige of opecift b)(pretséi@ﬁss%térﬁé' Exemplary
parenteral |y, by inhalation spray, vaginally,
lepdert peptides@f thig disgloswreantlade nawaltlea er sgquemges or others,

S E3HL B3 055l s PURGRIDA BT P e

chenmot herppg widdfostire ik ey @D%‘?eé-’be‘éﬁfce@l‘{/lﬂ” %b|y¥)epﬁdé§‘ fHat

concurrently or sequentially. The term parenteral,
exlmb;blahleaei&%ﬂ peruelnmmngo(gglbw%r%&&s%%} 86%i, 8654, 90% 92%,

9%, b SP e V9 95 Rl e stoliaerure Pt fart BSEID No:2,
whEliRER EBR37-d gé,ﬁ:rfﬁ%ﬁﬁ ?6@%5&6@6?1@%37 In further

|ntraper|tone I ntrat retrobu

ernbbdiemaritsiosuahypolypentidies maaing antrleastr&)%adjemtn}omthtsaEle NO:2
at afpartlcul ar site is contenplated as
d

Mey Rer ﬂh?r h'é@ﬁﬁ@@pt ieRlAy @ﬁﬁaw?al@%?ﬁ@@mﬁ@ SMIP
pcﬂgﬁéﬁﬁl’éﬁt rYé%l boRSisPL ntlaﬁo %héléfeg‘f 4 Al QU gqe

reci pren I'nj ec on especi

seqﬂjeh@é%@wed fr@rrpm%fg?bﬁpdzonsstlng of SEQ ID NDS’@GS 10, 12, 14, 16,
enbodi nent, adm nistration is perfornmed at the site of

18 20aR2eR4 026, A8, &), 8d, 845&@&%@@142;;44 réath®e e, 80, 82, 84, 86,

ire nj e n intp the site or via sust i ne
oA Mofich el s sefugne adeiPh SENdiATaRa 0
NOe: QWQSH%d%G‘ ogoul ation internally. For exarrpl e,

bi odegradabl e m crospheres or capsul es or other

bi odegr ad&slqeiepoe ydfmtlty;'bas iuged diereinsrefensdblitbe percentage of

A RAIS EeiRS N Ry Leaﬂtfgggakawp@@nmwwhg amigo acid
l: I |
re3RIS I aRBLE Fefel Sifce BENLARIYE sOuEHER diteF GG The SBBuences

andnmhadhengqﬁﬂﬁ tfimeceasargs to achieve the maxifinen aeecdntsequence
nmpositions may al so be delivered to the patient at
'dﬁﬂ"l'tf/q pnd nef easidering any ePRsesvaiivg sHREHHANSAS Wl opihe
rendered sinultaneously or 5 nay be adm ni stered over
a period of tine. In certain24¢ases it is beneficial to
provi de a continuous flow of the therapeutic
conmposition. Additional therapy may be adm nistered on
a period basis, for exanple, hourly, daily, weekly or
nDntth Blndlng nDIecuIe blfunctlona

I T L, . e e Y M L
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O her B-cell-associated nol ecul es contenpl ated by the

di scl osure include binding nolecules which bind to
w®2@ehtedgur f ace nol ecul es that are not CD37. BPCT/US2009/040288

cel |l -associ ated nol ecul es, include CD19 (B-1ynphocyte

antigen CD19, also referred to as B-|ynphocyte surface
semieingeﬁld@mty OWhE@erd@ﬁag@@@@ueWﬁenﬂ?Z%h@a ae- g@idrated by

receptor CD22, also referred to as Leu-
the-N@%’pBbAW@ Q:é@ﬂtwﬁmﬁgfm%bbédﬁ@“u'(ﬂt aBl!J 826) "Ganpedl

B ey bt A8 A BeheElo ol o ifarh ot R hrBGrams”,

NGEMRLALIGS Rels0P5:3389BD) wittBe dafamerars @eyiedefault values.

activation antigen CD80, also referred to as
Act i vat i dn a3greferaed eg'éwdlrsent BYe present BBQbOSU(BJBEDVGdBS a

B8R A P N e P BSPhe b Fhltorminas

to‘datEdxyl ?érﬁﬂnu@faehur%an%d%a-{_/g'Hh%uH\%*élﬁe $ediBh (9h), a (G4S)s
receptor superfam |l al so referred

linker éSEQyI[bNQ{EZQ)TaIWumMDEed bghircmam manilabie r€gibA{(¥)), abhaltered

TR PO S 5B RSl AT on. e
PGERER B S SIS o iR TR0 pihe i o

ceatlso%ylmmmuhlas r@humaﬁ&iﬁamy dheoeF)Rdr aiepey fcaain &Dimmset forth in
eptor, or so referred to as

SEQH&HQ b3 BhUmAR DN cll?alrb%laﬂea §E§Rmm§et frth IncARRRP
N ecul rﬁgn ﬁ%ﬁmg'”t @Rﬁmaépﬁ‘o‘ £L & #oﬁth% s"’é@‘?ﬁ'hﬁ’cﬂ 67, 68 or 69,

group rhinovl

aﬁcﬁé%@?ﬁﬁﬁ hedAr diair |F|Fmamjhé BUnRImi lcﬁbinb&a*r@b]/e region
receptor expressed by activated T cells, B-cells, and

Cqmmsﬁwfr@rell ssaMmoSermisus e dis aasbexy! Eminys: saeleurpahglghéchaln

F@i % '9% %gﬁlﬁﬁgplsegfoﬂﬁ If‘]eé)% IlﬁeNé §j1f g%éya human light chain

FF(QQtéhJ);I@tUdﬂd’h @E)F@?ﬁé%bt foHh mN?EQ MQO 6" alﬁﬁﬁaA%@ﬂt chain FR3,

CD134 (also referred to as Tunor Necrosrs
arrhaight clege fiIR3 ssset ferth InyShenbeN 0466 ,020tha haxveoLlight chain
Fégcept or, ACT35 antigen, or TAX-transcriptionally

tivated glycoprotein 1 receptor), 4i BB (4-i

BBl i gand Tis
antigen | A§ C%i@f ?&ﬁ)so r grgﬁgrgﬁpglnﬁmeofrh&h&ﬁ% heavy
crmm: F6li, $:R2aehdrFFR$ campyrise [BHQ ADIN@S1C a5 eand 1581330
gand, or OL), CD154 éal so referred to as Tunp
reﬁ@@@%'&é aﬂéﬂcthsmavg&halnsFB [COAHRrSgS e dP MO:161 or T62. In

fuﬁ E g@érgéﬂ%%@&@%dﬁrﬁfahggggp ﬁ%’?éﬂ ngiﬁﬁﬁ?amﬁf@T F‘F%('FR? and FR4

cd?ﬁprﬁé’é?SEd‘ED RIS 7 ¢, PREMOS, end 2o redmritiaslyf lﬁﬂlfehﬁétlvely both
t herapeuti c agents i ncl'ude al kyl ati ng agents, such as

thmheiedgmddm ghaigs centgin th@&@equecmcesham ne,
cycl opho

hi or anbubts A2 SRS £ fr R Heraesgg ot ve to

ap&ﬂ%tfoftﬁhlbﬁ@@/elsatﬂgnSﬁh@rﬁﬁdrﬁﬁn&@@h@yélomks 006 (such as
et hyl enei mnes and net hyl - mrel am nes (e

- g.
CABHMN O ABONS! as® fxa(1TFieg 2 anldl fe)t (R)l capable of binding CD37 as well

o BTG R PR oL BB g 5. an
(BZE%CER:eHré 'hBﬁﬁ)g@ﬁo S ng%ﬁ?df% e&ll bgo compared the

met abol 1 tes, “suc I C aC| anal ogues
hetetdganpasaiaﬁ;retoﬂdmerrra)marelzealvermwe(seeﬁdample 3) In a preferred
-targeted antifolate)); pyrimdine analo
e’(‘?%'ﬁ‘% Beringigrbaisglosurg quyl_%es 3 Gt osresii P'Pglr}georme'n that
gencti t abi ne, cytosine arabi nosi de (AraC, cytarablne)
5-azacytidine, and 2,2'- dif2borodeoxycytidine); and
puri ne anal ogues (e.g, 6-nercaptopurine, 6- 25
t hi oguani ne, azathi oprine, 2'-deoxycofornmnmycin
(pentostatin), erythrohydroxynonyl adeni ne ( EHNA)
fludarablne phosphate 2- chlorodeoxyaden03|ne

"~ 7~ 1 A\ —— a o o o T .
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15 consi sting of acetam nophen, oxycodone, tranmadol of
propor xyphene hydrochl ori de. Exenpl ary gl ucocorti coids
wae@absen fromthe group consisting of cortiBORES2009/040288

dexanet hasone, hydrocortisone, nethyl predni sol one,

predni sol one, or prednisone. Exenplary biol ogica
comprisesser ddidts ef CSASI0R4JSEQIDENT:253)di Ingyarticlil ag #higst

cell surface markers (e.g., CD4, CD5 etq.ﬂ, cyt oki ne
hyrmaniged &1337-spegilic hinging Rwleaute has sybsiastially kiegame CD37

OB RR o2 i Refarh epfielis BRI (5 e 3P prptei having

tha dResirvy Bl ROHIrRIblRIgrsRiFém mMbes® batiPaint CDBYRABA6CIonal
nodi fi ers i nclude nonocl onal anti bodies as well as

antipodiss 2t} if conteassto athlesduinanizakmoireulss, tierRDessed at high
TR SR e o PR S E R B o
h&Hbééﬁé}Whé‘r‘? puhﬁé’d,%b’é%rﬁf)% YidGze EREIBsIOP' dHromatography

(auranofin) and I ntranuscular) and m nocycl i ne.
(SHC)i is aootrasthiol athedhtmantzieddnalgcoisise dalaelddiomp 88$ CASr024
the fuyrther therapeutic agent be _given . .
COBseRite i G0 0 ERaBTRsSacar st TORS SREE Y nhBitpg
@%ﬁ i ' ate formul ation
tubﬁjt? ﬂtﬁ%ﬁ??%ﬁﬁ%&ﬁe?@qgm%r%’e%ﬁte%‘ referring to
agent s gi Mendistiosuexakspliecludésd bhnisolatedt egleib@agidsmorecule
days of each other. WD 2009/126944PCT/ US2009/ 040288 .
CMAPraFIg RatucRiisiersequeace encangtEnapzaed CDHgepecifigbinding
meQ%hrEssér?J @% éHH‘l[?(Snérﬁ "ﬁ‘FinB% ?Hicﬁ&c‘iihgﬁ%u?ﬁar{ 5enBhaAIRd Frs,
mol'ecul’e,” brfunctionar "chenotherapeutic, or
CDREbhoffanRadRMP @B Ain itiabR¥ fedfiords] MubdiiZzét h@avy elsh yariable
to adm nistration of the further therapeutic agent
regiansi humaeizegrapk Vo AnginwmanizechSIWHR , patypemidese Exepralaty

o LT B OAF HE 2SR
pdIAsd itRIesGROLEE R Gice®at BathpkiBe JRM IDNOSEapeyt i €3 15 17, 19,

agent is adm ni stered subsequent to adm ni stration of
21,183, Rbndv n20,nl, €31 Be, 3o it 48n45 StibsEqué@nB1, 83, 85, 87, and

B B AR LB e e
ntﬁé&é%rig%ﬂoemo@cfu@scéhd’ﬂaét s GRS RSP R Vettord!

I nation conposition treatnent or adm ni stration.

It is furThedisclstmrplsatiecutiésprodesses béplududingothe
nol ecul e is adm nistered in conbination with a further
pQ'Wé@Fﬁ@@étq%CH@@%h,er%eﬁ?c&mﬁ”%'% cpliprimg: hey *Ffé?téﬁ?fﬂﬁvﬁger suitable

oA g Do AERE o S5y haing e ppestces

frofchgdeltwse of a radi ot herapeutic agent or radiation
15 therapy. The radiation therapy adm nistered in
conmbi nation with an anti body conposition is

adm’oniét ed gs ef %rm'tinedl.b {he treating physician,

i patients being treated
for cancerhe present disclosurd BRSGréGEBS % ddritipati®y tHf#apy using
adm nistered in a single dose or in nultiple doses.
arst eftberCDdbospecifis porthirg staleitdes kndwstin thre artiomalisohsdel lserein

and.then 20 in clinical. testing, reveal optinal
anfb RO 3l ChEPPINEAREL gD 48 gs U9g) pat | ent
popul at i } gl 1S [ e} At
ol ecal e P s Bt RBietlics eflitel b combination
thecapgyosiay ibenn aegrfoans shdtlventiic el CDRdspesificdrindiyg aomain,
least 20% after_a single dose of treatnent. In one
inglygig #ReARt-GINGY BUMQ%/ » 88 Fdplipgephot anthedI3artipagy. a
at | east about 20, about 30, about 40, about 50, about
60, about 70, about 80, abou2690, or about 100%
B-cell reduction is defined as a decrease in absolute
B-cell count below the lower limt of the nornal
range. B-cell recovery is defined as a return of
absol ute B-cell count to, for example, 70% 80% 90%

g, o
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In some enbodi nents, patients suffering froma disease
associated with aberrant B cell activity who receive
W e@atnpewt according to the disclosure my deneCBUSZNE040288
an overall beneficial response to the treatnent, based
on clinical criteria well known and commonly used in
CDBE-spetifieryingle ctlascFv (suFvhed OB3756mecifix8NMIPea GDB7-specific
patients affected by rheumatoid arthritis, the

P 3 CR37aspesificraG GRIIAN.candhethea bi-aimalticspesifici kinding

erjsins B RelnfrBp e Al OB By B PRI  ect i on

of | mpr ovigraitaid AB3EIMentaNEYe0T DBF-Jp@RIfRMBNENY nodleéd¥s useful
in tender and swol [ en joint and 20% i nprovenent in 3/5

for gpmidimatign AlDsrapyaxith a bifuFeli chemetherapeutie arer CDI3E-specific

7- | f
aratmi&feﬂﬁv@* aie o ehidechBsERseR fol i P ER B ne G057
Arif RSE Thia HsA P8 %ksRBECid.1 ADiBN iRy fWHttCBIﬁS WR17 and

cl ude neasurenent of changes I n cytoklne | evel s,
FSD&(% sex) Lingrapd dMadLenoan RMA 362885 .in Dpucddyte 3 yping IIl. White

ColbEfereriadn Miient RgEATt ey e R eotipn SBar-
siedfic il Seqhuror ffe o aBion téraly HdGaERFRT 20155,

MBoheVitBG Q WB 720aned rFesmp(tseenMordeeihasrem)l Biok, Regul.
msas red before and after adm ni stration of

eLoss PEeNts. d 42R4TARP @O0B) Htaling et all Mrsenanticadies recognize
orhg?)eogé’q)sjf’ %but&!i 41 SEH\%&% 9\|6|8z Te"f"at‘aﬂ P8P8 PEde}S e

cln, Iagen bre
mbiscdn@g(mmhe @Ritop@id Siffeked %t@tmbomrdtdam@m af a$¥37).
nd RANK |igand 20 (RANKL? O her readouts relevant to

Amcvtéer Ep3dvenaniic attitRayithal may besusad isreombioatian therapy is S-B3

eac;;ve protein (CRP) l|levels, erythrocyte

ntation rate (ESR), r heunat oi d factor, CCP

(cyclic Chtdeiain BRIbR-IRERS! ﬂ’@CBB?lskﬁfé@Hi%Smﬁcﬁiﬁ molecules useful

assessment of systemc B cell Tevels and |ynmphocyte
focoummblnatlanfthempwmmreﬂmf}ancmm&l |chemqth&rapeet|¢:are @Dsa@-dpecific

2P pﬁa['éé)ge Bt el polVeRelies Bheries SER 1P AIR:2.
A@%ﬂ&ﬂé é%’@/%’%l}él gsl@ ?f.d&fwébtd%”ﬂoeé'a%éc#?&&ﬂn wo

ctors an ove

200907 d 8 asynstcas (1)e281f sfFivs( SES-89 i WG 2 MCH3 comprlsmg a
adnmi ni stration on other diseases may be neasured ,
Gaéﬂo?'(if Vn@ntaiteﬁ%hama@slg@dwﬂge i WREChaR It thr%pyggweg;!dues

ri oI %néaerBB%)ﬂttglqpittl]? %{I’ﬂds ég eﬁﬁ@ﬂ?a%@tﬁaer{‘!g?1 hinge

accor |on achieve

reglmf@r\eaﬂ’amted o %mtmre?sudiae‘se@ﬁa vﬁmypetrwntmd@et CP& and CH3

I'n the range of about 50 to about 70 units, wherein

doreainss(20r62& 1 8cFYdgAHINVGHZ WeiRicomarising a §2fhd schv, a portion

o TR S Nt A sg SR e BeRl oot hers Y soFv

VMhiis (8SSCOY A Wbl@@Hfﬁc&ﬁBﬁélﬂg%e@%-@@FW %ncﬂlt‘é?@@ﬁuman
score. It is further desired at adm nistration of

lgGieniapa i wihiéati &l Hree dyER®- repitiesiandod padiling casbexyd It@snlnus to
s in a reduction in perinuclear anti-neutrophi
iR Hgte s ARCAS iias okdh BELEMATe R 88 0 PR G and human
Ig@ttqDHQdého( éﬁ@“&orh?mgn\ﬁhétéﬂﬁ‘ﬂtesleﬁf:fn%%t%smbnﬁ1 of the heavy
inflammatory bowe | Sease 't is turthe
chomverigpblatregiohhiasubstitutedawith plseginiel 61)ry2&i1tsckvpat |LdnSs(CSS-
treat ed according to the disclosur achi eve an
S) HpVeEnehRid GamribyiRg 8de231 saFa aataltsF%dv hdman 1g613ivge in
of 6 of the core set neasured inproved by
approximately 20% w th not Zbre than 2 of the core
nmeasurenents worse by 10 approxi mately 25% (see Ri der
et al., Arthritis Rheum 2004, 50:2281-90). It is
further contenplated that SLE patients treated
accordlng to the dlsclosure may achleve an |nprovenent

~ o m o AN L " AAa ~1 AR A o
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25 according to the disclosure may achi eve an

i nprovenent in clinical score on the Kurtzke Expanded
woe®ahrdoi4s y status scale (EDSS) (Kurtzke, F., MNEUDS1009§40288

1983, 33:1444-52) of at least 0.5, or a delay in

wor seni ng of clinical disease of at least 1.0 on the
wiighttak ey sterleeresiudisc tieé setond bled tiitdpysifid®s’and a proline

49:358-63). It is further contenplated that patients
cagtaoxsérterﬁ@nw &the thirdreystaine ate atesiteiedgvitfosenine residues, and

IS IGET TN TR B R Ry he P PRRERG P e

hed(graxiay vatidble régioh MsubstaeRen®ith a(ihkes) ¢28- 1%¢FWHL1 1S

It is further contenplated that adm nistration to
(G529 ¥VOIa2 20148 conBoisiecT QBZ@@QF@AmaBermwureamj |IgG1 hlnge
a red in I1Massociated fact. rss | ect dfr
S kg e ek A Bedind 85k o afd cceptie solh
teflB M Arte 988 %?@cem@ é#ochéi?tﬁ’lrd 51866 Were stQﬁt%'téB wﬁﬁ %@ﬁhé‘t e
am not ransferase (AST), ani ne am notransf erase
reSiluEy, amch duenani IgEdl 6B anﬁ@hiﬂtddumaims(ﬁhb:)em the leucine at
ositis-specific antibaqdies A), an nti pody 5 t
Tt 2T Rercaa e g deORP b sHRR B Wb Fr3ctines ©)

p
OB e s DY 5 (R o PG S B g B 38 sy, on
alteved @oimey Ig® Nbingerie whietnth2 first &red second cystelne reS|dUes in the

some enbodi nents, patients sufferi ng froma
hipge £egiop ree Mulatiec e W'@Qtrﬁ’é'ﬁlﬁeéc@%ﬁ PW@”t'gGﬂr@Hz and CH3

oG8Rl pIERBRE ALBNREY Pl A RIS ot roion

suw%lntuté@wm RBErTONIPTH2B- 1S ERY vm1t1l$e(8u$ﬂ3)amw@5|2 WCH3
descri bed bel ow, such as a decrease in tunor size,

cafepiisiag @ GAS{Isabv, Anralierecihdmen g6 i hipge wewbioh the first and
di,sease s

th !{F’ iyaleine gqrgpcs L&@é@ﬁqﬂg(ﬂ)rgl&pet %b@(Eg%rerpl{lﬁ.a § :tﬁecgw?eqystelne in the
hllggé?ééléﬁ@ afé\FFlu)tatet‘l‘lb %'érlﬁéﬁfeQHMéQ eéiwosﬁ’u“?ﬁaﬁflgéﬂ@lqiz AHY’SH3

cancers 1nto the clinical 15 cat egori es of
ddma@el wheteimtite leagesatgiosgion {hphiheslseaviyahairemariable region is

sychiBteg i seron daLeze- b L s) C s uErE Wers
A SR E A TG bR ISR bbb nich the s

cybﬂ&rlge meetlduz@netHeyhnpgemeglanab slabstituted! with alsleeneaand human IgG1
gr essi ve nphomas i nclude diffuse m xed 20

CH%@@Q €epid qr‘?@fﬁﬁowﬁere@um@ levcigel ) masiion) P?@@&quham

R R SR s RO A p T TacCP)
\/\/@H@V\i@lsls?con’iﬂ‘r%ldgTE S I8M iseFel affangrestumah 1g&x Hindd ih which
is used in cases of aggressive and follicular

thﬁjmimyﬁﬁem@ﬁc@m%ﬂwt@d yotsa gering,rancheumen Giid landdldggomains,

<6O ars of ers Q years ser.u

wheih B35 80 B SostBRotEo T Pe R spin e BE s
suﬁisﬂt{ﬁé@%th ap§érf" e, "(ﬁ‘OFGZStﬁéélsv R I9T1§rr\4$ESGI%2 T3 Clheee

definition below), disease stage ( | versus |11
campriisifg aaﬁiﬂSémoFaAmuhmoslseéng Megrand(@Hdregioney wherein

2-4). Patients wit nore risk factors hav l.ess, .
therneine BhppRtiandd Gihe Bﬁawésh?m arighle teoiam & SBstilHiga with a

f
e YRS AT a VL e it PGP TEHRIROREFI 4 B2s-
scket BveousdhIgA hingeaany aomldalwpenga CCIHB @nsen tnaméa:tedﬂgmé:HB
W thout restriction; 1 Restrlcted in C)yS|caI g

dafns Brlaskiag 4 RO AMERLRAIES GY (REQID NO:265); (12) G28-1

2009/ 126944PCT/ US2009/ 040288 and abI e to carry out

work of a light or sedentary2®ature, e.g., |ight house

wor k, office work; 2 Anbul atory and capable of all

sel fcare but unable to carry out any work activities,

up to and about nore than 50% of waking hours; 3

Capabl e of onIy Ilmted selfcare confl ned to bed or

- NN A = ~
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not (A). The B designation is given to patients wth

the foll owi ng synptons: unexpl ained | oss of nore than
waswhady4 wei ght in the 6 nonths prior to di aghdBS2009/040288

unexpl ai ned fever with tenperatures above 38 C. and

drenchi ng night 20 sweats. Definitions of the stages
sarveVidE 118 IhIgREHBCHBCH4|, bumiprisimgrd G28-hssiFwnghe huymgrhigE

node region or |localized involvenent of a single

CHZt PhISyashatidcregiqhan véerainitee lesiGingeal posifiem { Dt heavy

ot ol Boof (R S PIEGTOF Onsler B TPETRRRA Sy PiEn1S

hIgASDWI@A@HZ%H@'CﬂM@m%aQEZEW s@FvSatp©rtﬁﬂﬁoﬂ figman IgA hinge,
regi onal |ynph nodes with or w thout other |ynph node

a pild tyep tgfs am@aémamoulgﬁo@%mrdalaﬂmlﬂwhesﬁ &gepoxy

s AR I YRS S e e e
héd?/‘{/ct!h‘é‘?r@ﬁrtla&é ré@oﬁ’% sabytpieatwitn 8's@AReOr site,

I nvol venent of e spleen, or both. Stage
| V- di sseninrezriah eémbodirents) £D37vepectitebindiog roalecuoles useful for

oAb AR it s S8t o oo
I : I
SR HSEEDep e3P gahicd ol oo
arltitoeliesa FabrfedgniNents Idd tigkiamized-ynpODEY aMiB®ody, humanized CD37-
2009/ 126944PCT/ US2009/ 040288 Prognosti c Factor
spECcHjCeRIMS Rrofeid ingmanizasbdbI3 7rerechiggpe SR RION proteln and other
bil ggng@ggé%qm? bI%mH‘BWelng\%t%ﬁ%% o, I?g@tdorl%ﬂl?r%%lz?d CD37-

I'm on

sp@‘d‘fﬁ%m@ﬁgtm@te“fﬁtmlaﬂ?mfﬁbmﬁbd 9D37es;§bc$f¢d Qﬁ?l@&:ﬁén Fv

det erm ne the I evel of response, for exanple
(sphy) ard hu@@ﬁm@&.37§p@§mpr€d‘d| polypeplideseduct i on t o

| ess than~one or si.ze.

F eaponse CeBR AR SRet BRIk e 65 ho BT Bleg g tnis
di6&B5 e s L8 H&AEDRY dfaBbot 0% abdRirabumli Ahotier

one enbodi nent, the i1ndividual receiving treatnent
cf&'afactedsmoi certdie GD¥ehinding mmms emrder’rmlatbdmthladlsclosu re

sUpakthRy xR 886k n g TREtae s PR hakett 30 ays "
(Cheaon ap &fta bl %ﬁ‘%bﬁwbﬁ%&?ﬁ ?Q@?;ﬁ‘%ﬁu'es are

cdpabld of ¢campetireg with. szmmoamCD:{?iO@@emﬂdbmmng) a
conpl ete response_is obtained when there is a conplete

di sappearBgREBESHIg (%@r[&ﬁ(gtﬁ@r@ﬁhﬂd)@m'n%}nb‘
mé@'n z?rﬂ’a'agpfs?f )yﬂ_pﬂf%ﬂo acq agaasﬁltr%ggn% ?tgﬁoewrtﬁlalﬂzy?éjtor and

_ ve retdrned 10 nornma
arftindgtabblite pilveies. fmdbﬁqfsﬁlﬁéﬂf@sl Bots Iah%lk}ﬂﬁmwglérdtfgz@nd a
bone marrow i s_cl eared of |ynphona. . .
benzipitazeleeting ofpe éllyatingnaiese allgwcsm@id@erwam@rmgtabohtes to

ent sho onpl et e, di earance dIS
ol R BRSEnC PR gL R BROIG Hhar AR A BB B Rgine
synBESS ffbion MBHEsiBkquéal apepfo8R. briepaRgiFdaZdte ring may
i ndeterm nate. An unconfirmnmed conpl ete response neets
allmdbendarvdstinen® &0 asra perina ahslogpear Beridanusiioadydraehloride

%éﬁr@é Eéﬁl%%pﬁgégéll S @géiﬁigomggh%ﬂuctl on of at | east

Siml f
i m | ar Agﬁ]cgfgrh;%é}ﬁﬁ@sq% slaned et éﬂ%fe‘ﬁ%rd AP 7 iBlagents

fornms of c perproliferativ | Seases

that malydtmduskgd m/comlajbbaom with (blﬁzespeomcsdmduhg |mrolednﬂea,rdsther

Adv Hemat ol Onco

th?tﬁi@““ﬁ agegts t@@t @ﬁﬂb‘PPrH @@%‘? PB%@F aqredating QEQéJ@éﬁidr@ ©
CLL; Cheson et al., J din Oncol. 2003, 21:4642-9,
whi ch describes criteria for2®M,; Cheson et al., Blood
2000, 96:3671- 4, which describes criteria for
nmyel odyspl asti ¢ syndrones. I n anot her
aspect, a therapeutic response in patients having a B
ceII ~cancer |s nanlfest as a sl ow ng of dlsease

o s o a0 . L, ~ N
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i ncl udi ng bone scan, CT scan, gallium scan,
| ymphangi ogram MRI, PET scans, ultrasound, and the

WO 2008/126944 As an additional aspect, tP@&I/US2009/040288
di scl osure includes kits which conprise one or nore
conmpounds or conpositions useful in the nethods of

cdpabte df ektioning a5 Ppatirgadalogus mayako bised in combination
facilitates their use to practice methods of the

wigh &8 ssereifiq Ringing ml%{ewlﬁﬁﬁ@ the; praseat Rfisclosure.

woetul ol G RARL A B SRBED s Byt el JERpLf Pl that

erwés”:tﬂfedcorﬁ @urwaém ﬂ§||h SHiSYra6p do aeatiednkkyllgfo@s to DNA.
vessel , a | abe |xe to the container or

Thmcom@eund matmﬁwaea@ alkglatide groumeRyUeraierretiéo as an

ST e SRR ST BT LT

mGSiEp@si tion is packaged in a unit dosage form The kit
may further include a device suitable for
adni ni st efhenterirhpuciorraosilagus refecotalamgntimetaiied drat edimics

ro te of adminjstration or for practicing.a screenin
g AU 08 T Aba S a8 o0 P abBE A a4 L5, . two,

e BP‘E’UEFQQ “&Eﬁﬁ%'ﬁq@%%ﬁéﬁé?@%éba%ﬁ%’ (RBBsEE 2 hes

E)@W@h}EﬁurlrEé(ANE’lbﬁués CladudeSkESIhidpring| Mardgptdplufitad ltRiSghanine,
rious peci fic binding proteins can be made
ﬂHﬂalrﬁb'éﬁefﬁ?ﬂtﬁﬁﬁﬁt'ﬂtﬂﬂgcﬁ‘é%@n@r ovided in Tables 2-4. For

exanpl e, R%%@@Qbﬁéa@énﬁ%" gecfgﬂg‘éﬁtﬁ%tu%ﬂgba% é‘Bﬂﬁne <'éﬂglogue”

t hese nol'ecu canh

if Mpoesesrel dtil6adtlone nhefieh ord Iu'riétane ue. VExXdraplaey functions of
'}/tg)gl on CDRs are found in 10 g N@ 236- 24rgﬂaﬁyd

PUE- asogues inckiderintarfenenss wih aﬁmmmen icApLENe ovglestide

sy AT oo RERHP NSt e o FufésishnSisiqacid
per@é’élﬁﬁdor‘ AucREiRakld M@@El&?’%ﬂoasaiﬂﬁlbﬁﬁ@ fiboriNeR ot r%élﬁctase

respectively. Preferred I'ight and heavy chain variab

DNégralyrmerase, adsnosise fdeantnase, $BQ hdngNO&.oPdqragEHinto DNA or
referred variable domain linkers 15 include SEQ ID

R :225-229, while preferred hinges include SEQ ID

NCS: 230- 235. A particularly preferred

enmbodi nent is CAS-024 [&8-1 VH (M9F, Y1 02S) - WL
CoTpbsitions End (M&GoBy H WCH2 WOH3], which is a

reconbi nant 483 am no acid sin | e-chai n fusion

protein t IRgnepaIRESt tthe mrasaNt OSUrR PreYides agneihod for

AP COMRb: Besut BUBE BEERPRRRRATB Gchuiy

vari a ions 1n
cdrh@r@ﬂ?%ﬁrrﬂﬁ@tdﬂm@fﬁ% Qilsfettnn trb%dhh@ﬁ@”of /‘F@l é‘n WRliduditaving or
vari abl e domai ns are |inked a am no

S@@eeyeds@‘dlﬁemgaa(dw@se[ass@c@ wntmwalné |n%fétVéM)Q/na
efeecﬁl%%ﬁn%g@}t% a ! deljn 8&'3&&7 gﬁl(& & tlr]hqga% L{ﬂeggrowded herein

(é@QCWS oherein the 25 first two of three cysteines
found in these hinge regions are each substituted with
a seri ne)ln anotheradpecy,-the pnésan digclasuse iprovdades 8 nhetsed for

reongs colfar ientih & diss S enc At iAgDsTant B a ity
cdrﬂpr‘r\%gr% 'a@nWst?e"f_‘% tg'agéﬁtgecéﬁ if R thERGY aﬁré?fe'ch%‘tap’r‘cﬂﬂt Bf a

var i e region m no sequence al i gnnents
CDBUspeCid.binding ni#\&e@i24e 3P, @Asmn:)eemd abdogctioniah a
consensus identity sequence.
cheueiNeEeAliPES/0USIRITE 0LRIDES ﬁﬁkﬂeécﬁbeﬁéﬁ‘& drp3Espsgific
Specific SMP Constructs Construct Description t
30
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Li nker Hi nge* AA SEQ ID NO CAS-001 Vk3: VH5-51 16aa
(AS)2(GAT)G SSC-P 6 CAS-002 Vk3: VH5 JH4 CDRL1 (T25A);
WEDRBIB2OMDIF) 16aa ((AS)2(AT) G SSC- P 48 CAS- 0PGI/US2009/040288
Vk3: VH5 JH5a CDRL1 (T25A); CDRH3 (MI9F; Y1 02S) 16aa
(AS) 2(HAT) G SSC- P 52 CAS- 007
binding molecules 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
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Vk3: VH5- 51 (Linker TG SS) 16aa ((4S)3S SSC-P 8 CAS-008
Vk3: VH5- 51 VH V11S 16aa ((AS)2(GAT)G SSC- P 10 CAS- 009
WO/R@INRB4H61 CDRL1 (E27Q 16aa (AS)2( AT) G SSCEXI/1U2009/040288
CAS- 010 VKk3: VH5-51 CDRL1 (N28S) 16aa ((AS)2(GAT)G
SSC-P 14 CAS-011 Vk3: VH5-51 CDRL1 (T25A)
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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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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eéa%;ﬁ)e%(s%-sl-%lﬁtion 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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delivered to the site of target antigen activity.

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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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
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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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further therapeutic agent within the range of 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.
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140 VH1I QVQLVQ SGAEVKKP GS SVKVSCKASGGTFS 141 VH1

EVQLVQSGAEVKKPGATVKI SCKVSGYTFT 143 VHS

EVQLVOSCAR\SOREEBIDNONBEIS Sy aiidntd 44 ffetitg from a disease associated
EVQLVQSGAEVKKPGESLRI SCKGSGYSFT 145 VH7
with/eberrstde crikrchgKyReRaskive treatment 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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TAYMELRSLRSDDTAVYYCAR 154 VH1 RVTI TADESTSTAYMELS

SLRSEDTAVYYCAR

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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155 VH1 RVTI TADKSTSTAYMELSSLRSEDTAVYYCAR 156 VH1
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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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162 JH3 a, JH3b WEQGTMWVTVSS 163 JH6 WGQGTTVTVS S 168
WEKGTTVTVS S 169 TABLE 3B. Human Light Chain

waoe@anork Regi ons for CD37-Specific Bi ndi ng PPOI/EB1089/040288

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-alsie tecBAVLoUS Workk 61 a light 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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Al RMTQSPFSLSASVGDRVTI TC 179 VK1 Al QMTQ SPS

PraighaSNE-PRYOFT Prdi86t: ¥reDl clive Qe i st e8¢ hon1dddgkin's
Iyri%%om\gf?\lew England J. Med. (1993) 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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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
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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208 FGGGTKVEI K 209 FGQGTRLEI K 210

woe@baraed exenpl ary conponent parts of CD- 37 BOEUBI002/040288
SM P nol ecul es (including | eader sequences used for
expression and export, but which are renoved fromthe
mat ure fusion protein when exported froma cell;
i nker 5 sequences used toThblerl I [ ght and heavy chain

vari abl e domajns to faormscFv 139 domai ns; hinges
used to join E?S‘F‘?}P]&rﬁ&my@@ﬁ‘é F|§M @PF%E‘E‘N‘ domai ns;
arnt—effector—dorad nS), as—weH—as—ecertarn—b-—3+ AA SEQ ID
Gasaiuti ¢ SM P nmab@ctiptés;: i ncl udi ng Lhﬂxepr ef e{lnmt
CAS—O024-fuston—protetn—are—prov ucu R Tw. e—4—FabrRO:
€¢ASIOEM P Conp nvmvﬁsusus and Se Q&ﬁ:g :pBI]-Pl C 6
CANM P DAl \lr\or\f payal ct ri1iet
e 3\/‘H’5 JHZ"CD’I?U (‘T25A) 6aa
CAS-002 CDRH3 (M99F) (GS)(GMG | S5 P 48
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 VIIS © 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:VH5-5a © 8;6(2‘ Ay | SSCP 18
49 )2(Ug
CAS-013 VK3:VHS5 VH3 FW1 G 8;6(2‘ Ays | SSCP 2
49 )2(Ug
CAS-014 mVH: VK3 (G%dZs 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
CAS-017 Vk3:mVH G 8;6(2‘ Ays | SSC-P 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:VHS VH3-13 FWI © 8;6(2‘ Ay | SSCP 38
49 )2(Ug
CAS-021 VK3:VHS VH3-13 FWI © 8;6(2‘ Ays | SCC-P 40
49 )2(Uyg
CAS-022 VIG:VHS VH3-I3VIISFWL | 8;6(2‘ s | SSCP )
49 )2(Ug
CAS-023 VIGIVHS VHS-13 VIISFWT | 8;6(2‘ s | SCCP 44
49 )2(Uyg
CAS-024 VHVL (ésgj SSC-P 253
40 )5
CAS-060 VK3:VHS5 VH3 FW1 © 8;6(2‘ nys | SSCP 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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ID 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
Construct Descriptiont Linker Hinge* AA ;%Q 1D
CDRH3 (Y102V) (G4S),(G.T)G
R
Casanr | VST PR TS it SSor |2
cas06s | s v vi02m) | Gaswoima | SSCP | 268
N e A
casanT | VDU IR | e g sor | w
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).

5 + 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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GGGEGESGGEEESGEGEEEAS Var i abl e Domai n Li nker 227
GGEGESGEGESGSGEGEEEAS Var i abl e Domai n Li nker 228
WOBBSPLEOREGSCEGEGTG Vari abl e Domai n Li nker 229  PCT/US2009/040288

GGGGSGGG(BGGGGSGGG(BGGGGS Hi nge 230 CPPCP Hi nge

CEDI/CCF\I/TI_I'I'CDDI"D

uretio no—aecid—italicized) 221
| ngHingg unc| i on an ho it Sequence | SEQID
description NO:
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
higAl VPSTPPTPSPSTPPTPSPS 115
higA2 VPPPPP 116
higG3 ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPEPKS 118
CDTPPPCPRCPEPKSCDTPPPCPRCP
hlgG3(cce) EPKSCDTPPPCPRCP 258
hlgG3(scc) EPKSSDTPPPCPRCP 120
hlgG3(csc) EPKSCDTPPPSPRCP 126
hlgG3(ccs) EPKSCDTPPPCPRSP 259
hlgG3(ssc) EPKSCDTPPPSPRCP 260
hlgG3(scs) EPKSCDTPPPCPRSP 261
hlgG3(css) EPKSCDTPPPSPRSP 122
hlgG3(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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italicized) 232 DLEPKSSDKTHTSPPCP Hi nge (junction
amno acids italicized) 233 DQEPKSSDKTHTSPPCP Hi nge

W@ pwaaedddh am no acids italicized) 234 PCT/US2009/040288
GDQEPKSSDKTHTSPPCP Hi nge (j unction amino acids
taetze 235 GSSERPKSSBKTHFSPRPEPR Mouse—EB37—\—{CBRs
ni Yiregight ed) 236 Human VH Framework Regions SEQ ID NO.
VH1 WVRQAPGQGLEWMG 147
VH1 WVQQAPGKGLEWMG 150
VHS5 WVRQMPGKGLEWMG 151
FR3
VH1 RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR 154
VH1 RVTITADESTSTAYMELSSLRSEDTAVYYCAR 155
VH1 RVTITADKSTSTAYMELSSLRSEDTAVYYCAR 156
VH1 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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DI QT QSPASL SASVGETVTI TCRTSENVYSYLAWQQKQ
GKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKI SSLQPE

WOSESYROGHHSDNPWIFGGGTELEI K Humani zed CD37 VL PCDRS2009/040288
hi ghl i ght ed)a 237

Cl1 \/l TOSPATIL S| CSDCERATI SCRTSEN NCVI I\\I\Y/m{Df‘
F VT QO M\ EOoEOT O vy

|I—U\JI\I\JI_I\IVI II_I_\\IVIW

APRELIPVEAKTLAEG PRRFSCSSSEPRPTY kI RSSIORPEDF SEQ ID NO.
AVYYRGHHSPNPWTFCQETKVR, o RIpERpke A D37 VL (CDRs g5

hi vhil ﬂhf r~|\ h ')QQ
LIL 3." T ull

| VIYFQSPATLSL SPGERATIYQMSEWBAW@(PG 186
P AKTLAEG PARR LEPEDF
:Q\ANV HS| MID\ATEWM&WPEQL%s 187

CH37 VL {(CPRs
i gNKlght bd)c 239 WFQQKPGKAPKSLIY 188

PR VKT AEGLPAR SCSCRET ST LT Bs1 EPEcy 1

A\VYYCQ-IHSZ)NPV\?I'FCQSTKVEI K Hufihi zed CD37 VL (CDRs 240

2 Véﬁ@s PRI L e e R e SN ETS 194

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

5 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.
10 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

NNGKSEEW-CNFDPRYY ST TYNRKFKGKATL VDKSS - STA
YKl TGEDSAYYCARSVGPVDYVEQGT(TY 35 kbl 2ed CDB7
hilgRly ght ed) a 242
EVQL YOS GAEYKRPCESL KT SCKESGYSFTOYNVNRYRY
IVRGHS NI DRy YCEFPEN @HPKSI STA
YNBSS 'E(ASF)TATVTY"Y' ARSYGPNVDYWEOGT LT VSS Humamm zed—CB37
&1 (ERES il gARG ght@1 i CEATISGUGGAS
Variable
A
Domin e | 227 | GGGGSGGSGSGGGGAS
Variable 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([?;};g L 237 | QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
highlighted)a AVYYCQHHSDNPWTFGQGTKVEIK
Humanized EIVLTQSPATLSLSPGERATLSCRASENVYSYLAWY QQKPG
C([?[Q’L 238 | QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
S
highlighted)b AVYYCQHHSDNPWTFGQGTKVEIK
Humanized EIVLTQSPATLSLSPGERATLSCRTSONVYSYLAWYQQKPG
C([?[Q’L 239 | QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
S
highlighted)c AVYYCQHHSDNPWTFGQGTKVEIK
HCu[‘;;a;“éid 540 | EIVLTQSPATLSLSPGERATLSCRTSESVYSYLAWYQQKPG
(CDRs QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
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EVQLVQSGAEVKKPGESLKI SCKGSGYSFTGYNVNVWRQ
MPGKGLEWVGNI DPYYGGTTYNRKFKGQVTI SADKSI STA

WO RQUBSIOKASDT AMYYCARSVGPVDVWGQGTLVTVSS Humani zedr/GEB#9/040288
VH (CDRs hi ghl i ghted)b 244

E\Iﬂ \Imf"l\l:\II/\ DIICI KI CGI/{"C["VCET("VI\"HPI\A*{R()

%@V;\E‘ E}Qﬁ/@‘dl GGTTYNRKFKGQVTI SARKSL P, éﬁuence
SLRASDT \ C‘ARSVGPFDYV\[QBTLVTVSS Humani zed CD37

Evé T KKPGES K gg@%@é\’ RS ™
NI DPW%V@‘KN@S@WPSA@KSI@MSGYSFTGYNMNWVKQ
SDTéRF{gY CRROXSPERPWEREP 1O & PPY VR K GRRPTvBARSSTA

A'ﬁ: ;S VF'EVHNA MDYWGQGTSVTVSS
FWW\CKVSNKE\V@WQE&XEWBEMGSGYSFTGYNMNWV RQ

YTCBB’BRHELTKg%S RKFKGQVTISADKSISTA
NNY{CDRPVL DS TLVTVSS
VEHEKIgHNIMAT QKSLSLS gﬁ%DYV&%@C}

SMianZé4d

GKEB&Y- W MSFA

DSGRYFGQHHS

%@AW(PESEKP@@W%&&&Q@M\?@WP MDVWGQGTLVTVSS

@Nﬂgﬁ%&w&% [ SNRAEK ALY «;. KRISGYSFTGYNMNWVRQ
g DK%E'_#%PCM . G {zl\v/{egFKGQVTISADKSISTA

R @WVDVSHEDPEWWWWW@&VGPFDYWGQGTLVTVSS

E ] SVLTVLE

Pl ER T BRAKGOPREPOIVIL @?a%éwci{%wmﬂwmm
FYPSI AVEVESRIEQP PP FECGEKVYRKFKGQVTISADKSISTA
VRKSSRNRRRNYF SCSVIVHEARHISHKFQRIUSSPCRR SV GBRBS MGG NGV TV SS

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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ID NO Am no Acid Sequence CAS-001 248 EI VLTQ
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 TLSCRASENY ¥ S YLAWYQQKPG
QAPRLLIY FAKTLAEGIPAREFSGSGSGTDFTLTISSLEPEDF
AVYYCQHHSDNPWTFGQGTKVEIK GGGGSGGGGSGGGG
TGEVQLVQSGAEVKKPGESLKISCKGSGYSFTGYNMNWY
RQMPGKGLEWMGNIDPYYGGTTYNRKFKGQVTISADKSI
STAYLQWSSLKASDTAMYYCARSVGPFDSWGQGTLVTV
SSDOEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
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CAS- 014 (nouse-human hybrid) 251
AVQLQQRSGPESEKPGASVKI SCKASGYSFTGYNMNW/KQ

WONBESLBW 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
FEﬁthEKEYKCKVSNKALPAP

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

E;%iﬁ ( 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

WWW@ENBL@GLSLSPGK

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

=
J.
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SM P Expression SMP Protein Clones Screened Protein

Titer Range (pg/ ml) CAS-001 492 65 - 80 CAS-002 425
WQO®IA2280 CAS- 003 611 300 - 360 CAS-024 203 5P0OT/USHBY040288

EXAMPLE 3 20PURI FI CATI ON AND SI ZE EXCLUSI ON

CHROVATOGRAPHY COF CAS- 024 AND OTHERCD37- SPECI FI C

Bl NDI NG PROTEI NS To produce nore protein,

nucl ei c acid encodi ng CAS-024 and several other

CD37- speci fic bindi ng SMEEANMPEE es were cloned into

o P BER SO oERERS B A et g aRR bR TN SR

the SM P nol ecul es were cultured i n shake fI asks
2009/ 126944PCT/ US2009/ 040288 of the
5  CD37- spec(DABcozﬁ aad othesi3 PS Arspecific dindirg él\rﬂiﬁ’rmoie@dles were

ture su e at an Prote
CIRRRDIRR Gy RS TR BOSHE VPR (e APh TR R aLap el SeRrRsS Y stem.
Tr%ﬁgfe’é?éﬂ EReRE8Is M"%% p?dHUdeUtthétS?\ﬂIFﬁFno%cQJléﬂ \%F@ &J|{u1'59 in shake
mhr) for 1.5 colum volunes (CV) w
flaskstamdmamesiedajeﬂmlture supernatants were tltered usmg Octec Q Protein
A sensor.

10 Table 5 shows that the CAS-024 construct (VHVL format with 25
amino acid variable domain linker) had an unexpectedly superior expression
level, up to about 10-fold better, than the other humanized anti-CD37 SMIP
molecules (mostly VLVH format with 15 amino acid variable domain linker).
Indeed, all fully humanized VLVH constructs expressed poorly (data not shown),

15 as did mouse-human hybrid molecules in either orientation (see Example 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

5 was | oaded onto the rProtein A Sepharose FF col um
at a flowrate of 1.7m s/ mn using the AKTA Expl orer

WA DIARGM44 GE heal t hcare), capturing the reconbPCEOS2009/040288
SM P nol ecul es. The col um was washed with dPBS for 5
Col um Vol unes (CV), then 1.0 M NaCl, 20nmM Sodi um
Phosphat eAll pfthe. OD3zwpetHierbindihg SNIPidoNaGles werévurified from
NaOAc, pH 5.0. The reconbi nant CD37-specific binding

Chg) @dmrwumemﬁé@r@s&yﬁr@@m rFoifinHE CBEWU&WQWRW 1@@91\?[“—

AT S COBER D5 HABF BB o s

(180%nohr)iBe 16 dlethnwalluies 9EVO withMIPBS. The culture supernatant
2- (N-nor phol i no) et hanesul fonic acid (MES), pH6.0. This

wes$ (aasiedmniad e r iodnBepbarased Ft colapyy aba ﬂawerage Qf51.7mlis/min

i Bl RKE AR 00 A FTGB ratheael cald fhg theugecombinant
s inddigcli8y. FRE colufifin e msw&a @itk %@ﬁf@b&&uﬁﬁ:—%u}rﬁes

achi eve separate SM P (diner) nolecule from hi gher
(GYO| e B0 MNafPlt 26t Sgdiums PhaspbdteSpHI®0, aod than WEE 25 mM

NaEhranode RS . g?géégcc;’l{qbﬁgﬁg&ﬂﬁéné%’qu@ﬁpmg)mmecmes
w{é/r%lf eltited f&@jﬂ@ c\SRJ A) (%Ma%?e oM ap d(yéﬁb%@%mu of

thecdlwt&d pradj@ctwérerrecomrtad rameicthen bwmgrattob:l!-l 5 OWIthirQO"/aoﬂthe
the eluted protein was fractionated in

elﬂteéﬂc\tqlwwg of Oz M 2r(bbmpmh%§)%tham9%f@nf%@m§r(%§at pHE.0. This

elﬁfré% Cérl{)éHgts\,v\Aég ggﬂc@’ﬂpalég{i h& aF@t}%mg{éﬂ/a bcght[t @g)(;/%ln and filter

stBFilpleri. n of interest (non-aggregated). The resultant

pool was filter sterilized at 0.22 pm 25
concent r atg coapentrated angdrsietilizegopratain was fanheopufifiiad by GPC

sife SRAUSR s oialBiaiEl REc ) Rl hdhiie seprate SMIP (AiFe ™

Bcle R HRIecttS A0SR0 ) 0B 0o o
and CAS-024 (SEQ I D

hedith2se®) cmnmlelngvth ioh SEipgrdes2@AFEBepBaroseswas equ dab;eted at

17 ReERS @éfnﬁﬁgoroﬁﬁncmwe@%@a%%% UFRd TS ogari
SHETER5d le (TDEAT BRI SRATERIER (TR P PSR

rp pea simlar
cotlif0ed 26 944 RCT2 GSﬂU@ﬁH @A@%@em@i pReinamas ﬁé&«ﬁﬁﬁed in 40 mL
sanples all had a slight tailing shoulder, which if
fraglioggr aﬁ@@ fragtiopwas analyzegharpradustsualibelsey agranglytic HPLC,
arﬁq h%F%ﬁ fon #Pecbd%?edj id érle%k‘ér tp%ﬂ a%%ﬁ’??@( rg)'iéhmof interest

pro y represents either m

(n@ﬂftfgyré%ﬁtédpf The hes 8100 paema@ﬂnelﬂ §tbh|®iéd3ét oebeew] es
ave different |levels dycos lation). This

(e
an«v@ntfate@ls aﬂﬁéhemﬁoﬂaieﬂa@tmae f’@MI%@ osekatee 2481mM
but thl"f E)onstruct al so produces a nore honbgenous
SUCKORF & 8P of ol ecul es.  EXAVPLE 4
CELL Bl NOFCSP (%030 g NEKBELT BRI MR G133 of
OTHER 10CD37- SPECI FI C Bl NDI'NG PROTEI NS A
intsrepFQl) tor CASHD WS QR IND®) cCOABN@ (SEQUDMYOMS), CAS 003
di cific small_ nodul
(ol ERESP B B0 arehovd origgeaar-
ool FRTT ﬁz%@éﬁﬁ%@?*@%"sﬂﬁﬁ'ﬁ. %V.”E@eﬁ*ﬂd.ﬂﬁéﬁﬁﬁe CAS-
0GHICASDR2, SV IEA(SﬂO@GLﬁaenmI%ﬂar@@Ger ShDakiimNi2tad)/ ) T € AS-006
| abel ed VVI th the FMAT Blue(r) fl uorescence d&
(chisppnic)dpo B%@y@?@%@s asaaiseerkasinmiiae @ CARAPd. tfee CAS-001,
conpete with purified unlabeled chinmeric anti-CD37
SM P nol ecul e (positive cont@dl) and purified
unl abel ed hunmani zed anti-CD37 SM P test nol ecul es.
H gher affinity showed up 20 as a weaker fl uorescence
signal and an FL1 fluorescence val ue was used to
generate the conpetltl on curve. Br| efly, the reagent

AR " =~ NN ™ SR A N
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Figure 3). The best binding, although still
significantly | ess than CAS-006 or CAS-024, was found

WO p00a/1249%H construct that does not have any CDRCT/US2009/040288
nmut ati ons (CAS-001). However, CAS-001 was consistently
the worst expressing construct 10 and produced a

CASHO0R) mngeDASDQBsahplesel edd puligiiti taiingwhealdeeswhichven
for this construct, CAS-024 bound from1.5- to 2-fold
infagrated, apeuntairapput 35% of the POI amgg. sThlésshquldﬁdsWaulgdoe

oEsh s BeRsia e SRS e i AR It PerkSe el it e

cagtenaklof acwaémgee@u@mbputatm%fdnaecgléaQ@tgedwé\read iffdrent levels
change at this position alone would dimnish or 15

ofeghysosytasionyh Thisriodicgtesehgt CASaB248@s naialieexpressed better, but

ostion Y102, h s det ect abl e but severel y. decr eased
R G o ARG B80ed A B o ea S Pl & RS es.
to CAS-067 each have barely detectable to no binding

activity in this assay when a nutation at postion M9
or D101 is added, data nEtXAsMBlAE)4 Thus, the structure

of CAS: 024 provi de | ecul e that surprisin bound
o6 velGtaBRnRGE CAS L S Ushertreo Yl ser Telomer

5 EXPRESSI ON AND . COMPARED TO
NOOSE: FUVAN HYBREY e gg@?ﬁ“ﬁﬁﬁéspma NS 25
CAS- 024 and ot her CD37-specific binding SM P m)l ecul es

wer e produced by reconbi nant DNA technol ogy
transf ect®§o tipp-R393Y was|usedde Cp”ﬁ%%l’@ th@@lﬂd'r&mﬁﬁ'ﬂf% of

difient %%u%ﬁﬂ%?é I@ﬁécﬁﬂé‘gﬁn‘é@%@@gﬂnﬁ%ng pliath; deh%gld(téﬁl'#}g

tec

mbli¢Drési t6 EBBTPIoeNd .o RaEMoSHRIIE é@ Bsiyeighobltoi§Aet 0idé derived

(VHVL format with 25 am no acid variable domain
fromrekBukite lypreinsea). f A SED putified chimericoartbe3728MiR mplecule

(F5PkouE T2 E0kro KRR Rilndhe FHAT BludlPuessspence ave

(APMiEd 'B?é@fstérﬁ% ard8s&® H§ ehd SrEmRIaRY RS b&nB@iee\mt'}H gﬁnﬂé@'

not express well regardless of the VHVL or
urdabelad ahireric TaiGD &, SWFPnEﬁpUbS(QDSIhIVSMDP’[rQI’) @neli purified

uqﬁ%&%@#@%&ﬁ@ﬁ% g@ﬁﬁ\p%?t é]gl\é%:nl\élg) I-?lgher g# Inity sﬁowed 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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2.16 CAS-017 (hVLnvH) 0.70 CAS-006 (nmvVLnvH) 9.3
CAS-024 (hVvHhVL) 12.7 5 A conpetition
W@ s®as2@s4 descri bed in Exanple 4 was used to CROHRM09/040288
the binding affinity of different nouse-human hybrid
anti-CD37 SM I P nol ecul es conpared to CAS-024 bi ndi ng
t o Ranos Tk IFMARAobigetition iskseyg sobwee that GASH0280Bumanized
SM P nol ecul e (CAS-006, SEQ I D NGO 247) was | abel ed
an-CR3YSMIR malgauigihaxing)a M seoewil akamigpacidyariable

PP P08 e ARl 16 GhBY Rl S REnErtiebi-coo7

smmme@le RPE tr dEhtrRt iay dn anexpedtediy e tord akf@ﬂdegieater
humani zed anti-CD37 SM P test nol ecul es - 2 (SEQ

affimtyNor 43)37 tbwmeam(rwwze@am)@z&? SBNEB- mlecp@rg@a\mg 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

o RSBTSRBTS ST B B84 e .
068 B OASbes? Bh&whage 69@96@%&&0@@&19%&%? GetviB2h: tPBRaSssay

Toget her, these data suggest that no nutalions ’in
wihemn atmu@tunnlaéoosbow\b’lﬁ%orkm Dtig adddd, wdéa sot ghawen). t Haus, the

SRR ksl bl Pl B8 o e
Cfﬁﬂ@ﬁbrﬂnéle@FrCA{% géﬁd (see CAS-014). Thus, it was

unpredi ctable to select a nolecule with the CAS-024
structure and properties simlar to the parent

nol ecul e CAS-006. EXAMPLE 6 10CAS- 006 AND VARI QUS
CD37- SPEOI FI 0 ANTI BODI ESEAMPERVE OR AN OVERLAPPI NG

EPI TOPE %% r rbt2% r med
to ident%{D ?OWI?CELL (')NpDé g)gnd&g @'@Wd&
ot her pr M/cbuszswMﬂﬁwaRhegD@WPmmla‘mmN@rHRcthes
15 Unconj ugat ed MB371 (#555457) and FI TC-conj ugat ed

MB371 (#555456) wer e obtai ned from BD Pharn ngen (San

Jose, con at L14 S5/

! mmunot et B ARE e 3 et Pl U MM molecuies were
prEHTged?BVJré'&%SFPHaNWﬂ@ fe%ﬁ@bl’o lark5Rre@BH into HEK293 cells for

unconj ugat ed NVN46 (#RDI - 36) from RDI (Flanders,
7 tiays. Gefrcutiong agwrealtanmwere( kages®mHO)N dayl hambintjet:ghussdg
Oé:tg(c):_& LI]-L’rotein A sensor.

Similar to the results found in Example 2, here Table 6 shows that

CAS-024 (VHVL format with 25 amino acid variable domain linker) expressed

from about 5-fold to about 27-fold better than the other humanized or mouse-
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20 (#186-020) from Ancell Corporation (Bayport, M),
FI TC-conjugated HH (#3081) and unconj ugat ed HHL

W@ 280982p44 r om Di aTec. Com (GCsl o, Norway) and  PCT/US2009/040288

FI TCconj ugat ed WR17 ( YSRTMCA483F) and unconj ugat ed
WR17 ( YSRTMCA483S) from Accurate Chemical & Scientific
huriés hbrig antitQD3TEMIPOBoRduRRsPr THeemouseshupnar higledd awolecules
described in Exanple 2. 25CAS-006 was conjugated to
diginptexgiasg welsgardess obinepésVEiaiorlofte goeni@tion TC
Labeling Kit (F6434) according to manufacturer's
instructions as follows: protein peak of
interest (P01) at 13.5 ng/ Wwas adjusted to 5 ng/nL
with PBS. One ng (200 WNIIPVESpadsied to kit tubes with
a stirbar, apdA1M NaHCO3 (adjustedto pH 85 wth 6N
NaOH), was adde®MEP Bréteimal 3IProteindiiter gpg/arl) of 0. 1M

50 ul DVSO wa Ug of FIITCand was added
to the tubes a@ ﬁg@[\%ﬂd\{%% of 15. %% 30 and 40
FITC protEIHOMO%(MM{jCW ng farmul a to determ ne

the ul of FlIfFEto—=add HE—sotut+on—to9 add =
WD 2009/ 12694@@@1’9145(2@05FUE 88 5 n-M. protein x 0.2
m. x 389 x 10 ar rati ['ecul af wei ght
of CAS-006 (g %A* Qﬁﬁ@"\&%@ﬁ g?érzgi_i_ons_were

shi el ded fronCASgﬂ% (andLeVH)rned contbgduously for 75
mnutes at rp T r Heactlosvvereadedto
spi n col ums %ﬁ E&@Eﬁf}j iscribeddh the kit and
spun at 1100 g for 5 ninutes to buffer exchange into
PBS with azide and renove unconjugated FITC. The OD at

280 nM anal céRpefitibiassale e desonsedvnt Bxample 4veBused to
t he Nanodrop; the extinction coefficient for CAS-016

cqna@ar@%berblmdm alfinjty pd differenpouse-human hwerig an’@ﬁD&K/SMIP

adi di] uti arti uncaon
mpER LIkt 38 A iR RG b BhrhOs Bl IR SECH Fried
CHiPRHE SMtESD YR SRR one A (GAY-00%e SEh |||9\N®9476W8$ labeled with
FITC protein rations were determ ned: 2.7 FI TG/ CAS-016

thatF MAT &Blue®dluotEgceBcd dVB‘I(B/pQJd@;I Bic&?yateras)rand osexf agthe

stéhé@&go%pgetg%@aégﬁ ey Ilgg%ed cglmerlc anfi %%AS\MJE molecule
t -
BI n 92960%“@%@{{6' gb ?éﬁ rl\ﬁ%d;lgngsbég‘%&eE@m%%lgelueﬁtlo(r:]g 37 SMIP
tesamgiewlésremKS)OOMSE@bD N@ Rﬁ)r@ASuﬁ)ﬂ)B](SEﬂGDJ\KS 580 CAS-014

(BRI Badg 7@@@.@&0.2‘52@@@ GAS B (R 0253,
i cati g e RAPA D ERaRERtioh Agsey San! R ER EaRi20 (vivL

hdrhanize@ atdledule with a 25 amino ddid ﬁhkeﬁbﬁb@%@@ém@@ﬁmty for CD37
conjugates were titrated from 10 ng/nL to 10

a%ﬂﬂel pArenkehiglenigi atgi-cPadySME miesuie I(@ASI'QO@prﬁﬁaS CAS-002

R EeSobR Ve b Brr e e i Eind A Bk no

biR@BSLAA ( s'hB\Aﬁrﬁ'g?aQUlﬂég%ﬁﬂﬂed@%ﬁé%)S( sedtFig el £Vl Theédhouse-
bl ocki ng anti body were increased over a 10- fold range.

hubaama hykrie nilecules, ragap;ﬁe&seni varfabiedomalin diiexafiatign ver sus
e R R e e S e Ry
I I
EES ) i AT

CAS8- QO&aMQA&DZbl(seIe ﬁg;wbﬁ@r)v@@e\ﬁetdawshomltlamm Embuse human
reagent s

T adnplecuiwilieg miaoss BN es el alqus &r B GASoos.

Rl @f‘p%@é;ﬁtémﬁws?a L A

30For conpetitive binding as84ys, 2.5 x 105 BJAB cells
were incubated in 96-well V-bottom plates in staining
media (PBS with 2% nouse sera) with the

FI TC-conjugated anti-CD37 mAbs at 1.25 pg/nL in the
presence of V\D 2009/ 126944PCT/ U82009/ 040288

T 1 P —— o, " L 1

'IT
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5 1°)/0 paraforml dehyde (USB, C evel and, Onhio). The
treated cells were anal yzed by flow cytonetry using a
WO-208/@9#bur instrunment and Cel | Quest sof t war eP(BDS2009/040288
Bi osci ences, San Jose, CA). For FACs cross bl ocking
assays, 2.5 x 105 BJAB cells were incubated in 96-wel |
mitatioht Gindyd lbétes than strarmungarieed end|&iffesvbthstaPhapdistnished
10 sera) in the presence of unconj uq%at ed anti - CD37

MAb
bigging gegnrared taiGHIr§ORediGASSIR44 5T qaaiiire hrage dajgpuggest that no

mhEIBRRS) CTha e 5 HOpEns YRR iR St partcuier

orti@p (W ItV GrivHAL dit ot 8Beff tot StivelteadgIré sslon @AaeBS e/én when
3.3 pg/m . The reactions were further incubated for 45
a tanger &srialpledonnain dinper istused (sae dAS-@44k, Thuent washed

2.5 tines wth PBS and 15 fin jxed in 1% .
B lATR IQISHERE T B WikHMeSAY 24 i uciessc pramegtes
sitRB IRl pares pIddupcag-gnet ry on a FACsCal i bur

instrument using Cell Quest software (BD Biosci ences,

San Jose, CA). For cell binding assays,

cells were suspended in EE@&‘ i bco/ I nvi trogen, G and

I sl and NY) containing 2% Kcol I nvi t rogen), 20
(stainin ch aly [ ely 4
106 colPAP0D Al YARCRECRORL B SR ChnREDRS D

sanpl es, di | uSedE br At @vERIPIEEERITOREDR CDBN added
1:1 to the final designated concentrations. Reactions
were incubated for 45 mnutes on ice. Sanples were

anti hurmr T e AT arieiPRS il e CoNT H8pe pound by
CABIGUG Shd bificaproviodsl Besaoe@ BT hRIRTabotist es on

ice. Sanples were centrifuged, washed in PBS, then
Uncorddgatad 2083 p (4654510 ende | iGHsaniugatee BB 8 USH555456) were

l.and,Ohj 0) . . Cel | | by fl
oy RERTPY B PhBkne0En (alirioRe EANETL - fngte B4, 457
frérRf ARt B BBCR:Gh DG Ror (Sailerdss @A),C#]T(;J%@ﬁhué%%d ReAN46

showed dose dependent i nhibition of 'binding,
(#HRUicRL M3gFThand ainconjugatasl WbIN4G (#RI3F€8LEI36] froon &DI

i d i cal I I ' . A diff

(st TreoBiughe BORH (T4 Bflkods Saroduslse 1PO-24
. _ . ; . |

(P8 QA0S R e oot oM Bt NIR). FLICEE T GRAEY Rl #a081)
arghuecanjugated rHre tli(#3@80) droph DidTdxd.Coki (@slacNomidy),ananel TC-

WR17, [ P024_bl ocked better than MB371, but showed |ess
coryygated VERAY d¥RRIMEN4A3E hand tReenivgatednVaYd| @PRTMCA483S)
PSS SRR a Sl I b00, AP B3 Sl proten was

prodScéE b elegBibédinBkampaz i ous CD37 targeted
anti bodies were tested for their ability to conpete

wi th one @ABtH¥ wescopjugatetyta bl TihesitgzrMep@sefardtrobgs e

PR RS e b 5 S8 (R ecbial s Bt iret el dffructions

ad foflb®at EAS b prdteinvsediCosintdrBdt (P98t €8 5aR5IMOAaB8%adjusted to
and CAS-006 have the sane or closely overl apping

5 a)g/mbpeith PBS. ERA&PLE (20 DOSE RESREISE KiIRtutaswittva shirbaN and

ABL | SHED SUBCUTANEQUS. ), XEL FT
1NGRIC Dr il et SRt GRPRL W SEdeods ol ot
_ : ¢ .
BRI BT 2P LMD ade! B T R T T C e wes
addetotio thE@bEy akmotgyrafios obtisl 20, rBOSTIDANFTEC: DXAtER usingathe
CD20+CD37+ hunan Bl ynphobl astoid cell |ine_derived
foflpwingdopaviadrtdaipimine dne vkl BTG b nt! Okl g solution to add =
Nel emans et al., Leukem a 5:221, 1991). Thus, DOHH2
was derived froma 20 patieng5wth a non-Burkitt's
NHL. Five mllion DOHH2 cells were
i njected subcutaneously into the flank of fenale
CB-17SCID mce (Harlan, Somerville, NJ) at 6.5 weeks
of age and at a nean weight of 18.0 0.1 g (ranging

o ~ i NN S o, .
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25 tunor-bearing mce were sorted into four groups

W th equival ent nmean tunor vol unmes (n=14 per group; 2
w@awes2e#4 5 mce and 1 cage of 4 mce for eachPr/osep9/040288

The day of the sort was defined as day 0. Tunor

di ameters were determned with a pair of calipers and

5 tgimil. proteimxD. 2eilex G89oul G0 edlesiked andlberdtioriiulezulaywidight of
Aﬁen h WI dth)2]. The baseline nean tunor vol une
t he nmedi an baseline tunor size was 224

2006/ iSSﬁ%&%ﬁ%@iﬂ%ﬁéé@%’%ﬁé@% sl apuinugpsiyfor 75

mMWEs Ee@one adapératorBOR&tiORE Weart izeiednd sEiitledaning 3prepared
Preparation for Injection PBS NA | x Endotoxin <0.0

agdpsrnglum irdine kit kg spiinl ajd)1 08 far ssmituita® tangufier exchange into
ng h azﬂe an% removannconJugaqeé EI'I]C.OTHE/(% %%O%AI\% an% 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

66



10

15

20

25

30

100 9.6 ng/nL Endotoxin = 0.01 EUng Diluted to 1.0

mg/ mL PBS for 200 Kg dose; then diluted 1:2 to prepare
WA ®IKep9dbse, then serially diluted 1:3 to prepek/ES1008040288

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’F?h'@'rlgfmeﬂt@\/\'@§ﬂ5d6@ét@o¢mtqedﬁéh%ﬂawsémhln@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

0B Sahigal Gfke23eRERSRLLEnd ARnEa fiHs SHEPYS! FAFE!geRl i
hdmign mf(@bﬁltagoﬂ?auﬂ%gﬁmé @mfwésf aedeédai éifﬁﬁéledlliltlohftﬁ 1656 and
of the study, this nouse was classified as one that

lnwa@at@dﬂﬁaﬁmé@ GUﬂ(FngS@'ﬁil@'eﬁ\NdSﬁ crrdritugegs washedin PBS, then

fidedTR200 {1 ERRS ol BIgUR gk MR RREAE L Sgfadh i) Cetls were
arﬁél')‘/i@f‘bylﬂ@w%&nﬁ@tr%h%FAC@@%l|bl§|MP€§fruH1|eﬁt3[1§|th'§bll Qliest

i mpai red nmobility. overt signs of toxicity or
soﬁbvajat(B[blwsmneeszt&mUe@b iGARNny of the treatnent

roups 25 atan hown Al sta G S
\g/]ver gpperf%é?che 4Y %P @?P%’FF’J@E r\‘Aﬁ'l“@n 0 and?ng,
m@fc §; hd 1A tHE HhEGEEMES TedtBd 'Eﬁﬂ{‘tot Wen‘(@él%o@é?ﬂ réla i

ve tunor volumes were determ ned using a ohe-way
e;ﬂl‘d@e‘A A diffenempzoten®yt far infdiaitien EKbirsliag mMsldbser\leeSb) each
with Dunn's nultiple conparison post test. To exa
aripodt (ehSROBSMI e e Bhest 1oy RLO LS04 aChult Pl
groups and the hul gG group, all groups were conpar ed.
For conparisons between the &AS-024 groups only, the
hul gG group was excluded. In addition, the high and
m ddl e dose (200, 100,
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b6 IorckTRih) Bsobs: BAos Bl oy M e 22 b Lo gy 8
postiBman thdcoRitideNp&lpableTiuritrs Were ddpafentrieatrigjoritydOmize. The
Cunul ati ve Dose Median Survival Tine (Days)' Death
tumqstbearing 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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Due to Large Tunor Vol une) Tunor- Free |Incidence at
End of Study' p Value for Fischer's Exact Test

W@ ewap2adson of tunor-free incidence)' Hul gG 2BOr/689109/040288
lig 14 0/14 0/14 (0% NA CAS-024 200 600 Iig Undefined
0/14 (79% g 11/14 <0.0001 - 024 100 300 lig
Undefined 1114" Fable

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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11/14 (79% <0.0001 CAS-024 30 90 lig 35 0/14 5/14
(369 0.0407 CAS-024 10 30 lig 28 0/14 0/14 (0% NA
WC2AHI02948 9 lig 19 0/14 0/14 (0% NA PCT/US2009/040288

Dose solutions were 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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a Mce were treated with the indicated protein via IP
injection on days 0, 4, and 8. The nunbers indicate
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b g P20 OB Ao iAaRed SERAGE £ r ear e
control grRYM24 had a dos@b@eﬂ%eﬁﬂlrﬁ%lww affett (W?tHeSgrowth of

undefi ned when >50% of the mce are alive at the end
DOHHhwunMdrsb skt #é excepdionaal.the \aw (& s1gi) doh@reglfrmegroup, the

MR MaE KO SRt 04 FERISRLaTMB MY B GaN Ry foyesr than
thgggftrhglhlfrﬂaﬁp (#@Qr#aa'té& R §saé§r 59%?%”5@?@%1% lower

ues ace re Si gnl |can erent rom

thtdughhddy @t MeetredgGdreated ngce were éoti@mzermstaetlngasn day 12;
eut hani zed on day 35 due to >20% wei ght | oss.
thegriaee, HQWP@”@Q%Pf {ronemyolgmes gy there Ogﬁéﬁeaﬁ’%r%@é to the

R S s e R

re@pé(ﬁéél QRefeOla$ BRI iBCHNt @fiffPehie waihe%éaﬁseumaﬂvommes of the
Tunor - Free I nci dence Between CAS-024 Treated G oups

twer ighegtainsergroopa apanp PeE in dte stady cdn eontGastpthe rseAs tumor
voITur%e I?khetseesttwo(gS:r% d flerad S|gn|fJ cantly%rom 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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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 <51hl())l(e)%1

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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and 3 ug) CAS-024 dose groups were euthanized due to growth of their tumors.
In contrast, the majority of tumors in the groups of mice treated with 200 or 100
Hg of CAS-024 regressed to the point that no palpable tumor was present. By the
end of the study, 11/14 (79%) of the mice in each of the two highest dose groups

DOHH2 is a
|i ne derived

| ynphoma. Five mllion

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).

mice. The two highest dose regimens (100 or 200 ug per IP injection; cumulative

Thus, CAS-024 exhibited dose-dependent inhibitory effects on the

growth of established subcutaneous human tumor (DOHH2) xenografts in SCID

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 hul gG treated m ce were euthanized starting on day
11; therefore, conparisons of tunor vol unes were not
w@eeborared for |later tine points. AEB'US2009/040288
tunors in the mce treated with hul gG grew rapidly and
all mce in this group were euthanized by day 15. In
contrast, by day 15, the mpjority of 5 dlifésniday Ohe
CAS- 024 and Rituxan treated groups had regressed to
the point that no pal pabl e tunor was present. Not abl
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Figure 6 shows that CAS- 024 was statistical
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tuiires tvol UDees Wef® dbtarmitexthusiog alomswva$i Méoswchrhonparametrlc data
(K-ll:lljlsrrI?arl-_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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Days 0, 4, 8 600 ug 43
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.
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<0.0001 0/15 0/15 (0% NA 'Survival" was determ ned

by the day a nobuse was eut hani zed due to tunor grow h.
w@eden2aman one nouse in the CAS-024 dose gr oupCT/B809/040288

(f)), no mce were euthanized for reasons other than

tunor vol unme reaching the predetermned limt. 20bEach

group mslnmm&rs&m \GAS-02ReartduR Gk @ateedfficaoiouslas single

group. "Tunor-free" mce had no pal pable SC tunors;

agasIis I b MarRQHHR) xenegsak meedeldr SEIb raiser | Whike both

aghun C3ates B iRl FirEE YedtBsbhuh 1 ok rifpé ph§ Fém tumor

reg PsRiorivagdbBenicRitbnly i Rl groliped thikaiéasecivith CAS-024 as
significantly different fromthose of HulgG control.

turr@ie refepsed ader eptiralnanteg D29 toegtimemt.d Gonsequemiy, \m&‘gﬁ%, a
nuReaed BuTrae e o seRs S ilite GricAny n Bhsskintaugior

ﬁ@de&lthat ¥Edw that thuxan® treatment fails over

xeriddPaft hidRRIgTIneRidH
2009/ 126944PCT/ US 09/ 04028
tlmen dlhesée mesuItSABeﬂﬂdreamggast thastrCA:@rOQ4dféatmt otiB cad

VMG [KeHp PalBEHS BEBRIGOIGHII e UABR A faraptve
i SEBSGRN U B WG RERgE AU, T cp. | ong- et

unor regression was O y in the group of
mce treated with CAS-024 as 5 tunors rel apsed after
optimal anti-CD20 treatnent. Consequently, CAS-024, a
humani zed anti - CD37 SM PEXSHARLES] gni ficant efficacy

IN(W{REO Ek LJA‘?EBN Byﬁg{s-g?%l\ﬁsf rlﬁﬂ?/r J3% HéM@‘I’t—#&‘H#{E’EUTIC AGENTS

time. These results therefore suggest that CAS-024

treatment of B cell |ynphoma and | eukem a patients is
benefi ci alt waﬁd)rewoaslvmmw&ttat@ ieatiGAS-D06tacia syrergistigally in

oSl DR A Vv
IyﬂdﬁWﬁdﬁBﬁE’% @)Iﬁ_ﬁg@f? it vltko (¥@e, @@eVUSLFsdtént Application

denonstrated th acts synergistically in
letnirdatmaNmﬂO&?tOO&%@%hAmﬁlﬂec@tseﬂn hat agjivety divide in cell culture

Infcvléth?I 3(13 %‘a\r)qetr{dgpait(é lgléat cgl 3)%&@@/ ng?lg% iﬁ%}é{llr%glgp%ag rgr%EaLgoptotic
effatl b e@?\;& 866 e s @égﬁﬁﬁﬁsa’?@ rq§Svi %&ﬁ&ﬂhéﬁéjﬁéé)gi??gents. The

activ rvide inc invitro

purpdse af this batdycﬂtdrefpre:lwésetcadeterrmr& whéthee QAS- eﬂ4 facmnd VarIOUS

t he tgr o-apoptotic 20 effect of CAS-006 or CAS-0
FrRAEYIC\RgERtWerbetiestiyean a napjiensell |y'1‘lﬁ)@0m?r %@b) cell

Iln&ge%é b tﬁétjgétlve @ro@\fsh W?oses il c%ﬁtc%rtmenlﬁ \y)t?gtaﬁa whether the

and vari’o Rer apeuti c agen

carhbiggtibry 6f CASR0PRBhHE @t%rhoth)eimt‘mjm a@éﬁﬂdr@g? KNduldWGesenS|t|2e

Rec-1, that actively grows and divides in cell culture
Ofj enhartcedhgm@rsmmemrmamﬂe eelhympdiiones celfs toASrDRS and a
eutic. a dru woul d des i tize 25 or

che thera h ﬁ'?
Wﬁ@@p( W@?EB% %F AR GraREYC ¢ ﬁi‘?ﬁ&e &9'€ to
dKriiSiem, QMMﬁ@r@ﬂeﬂﬂdﬁa@iﬁénﬁlﬁrchT&t@ LF‘sléﬁ'tBttR%*’t %ﬁhl%d‘gkln S

agents tested were doxorubicin, vincristine, and
Iymmdmmmethmwmhh@denalmm@&reat non- Hodgki n' s

| ymphoma and 1oéet‘\er OBBNhGmTBIE GORNSL EStablished from a patient

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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Rec-1 cells, a CD37+ human B cell line established
froma patient 30 with mantle cell |ynphoma, were

W@ e®vaehdior growm h inhibition in response to PCT/US2009/040288
crosslinked CAS-024 in the presence or absence of
doxorubi cin, vincristine, or fludarabine (see Figure

F(&b) > (AEI38HN kikns mmlncws%rwwhum with umetiumngglon&\or with
2009/ 126944PCT/ US2009/ 040288 F(ab)'2 to crosslink the

med s cantaging yarigyecengantiedignsiof here@sainkadda@Sd24prakein, in

RS ket 2 BB cPCR R RS o ERa . vincristine, o

flRlpamiae. Tulidéd Wefe FROBERI ff DBMOUPS aﬁl@@@éwtw idhbition was
vincristine, or fludarabine. Cultures were incubated

agsesses Uningran Ank \jaklataellidetediion systemdi.6, a@@&s@@ quantified
b ?‘ZEgr an ATP viabl e cell detection system (i.
X gec,aéﬁ 's quantified by ATP rel ease).
The Medi aph&hfeRrdr Eﬁ@@@@%ﬁblﬁé‘tldmﬁ%xé@wmgﬁ{d&o& @Iﬁou and
Chou and Tal al ay (Adv. Enzyne Regul
Talskag (Adv. Barymearmdgusi 22:274 TﬂlﬁﬁerwafaUse.chfan@,ataasalgalsd A 0
each conbj nation at predefined dose | veI
NYRELE d’ag{%ﬁ??'ﬁaﬁﬂxﬁ% e@PUQP e Gambmag&oaat.péﬁ Hlﬁ?'é‘i‘?%?o'ﬁge's
er BT ool & Bl B R R PR Tt ferent arug

cdrebiahtions) Rbsdlts wéfesekprieey@di asmn&ﬂmﬂcedmnmese(m)vs effect
inhibition of cell gromh. The nmean C. SEM for each

legels Bxwh lC@\ﬂﬁe%@yebK%}@@@He@@@FCQﬂW@éb@Qﬁ@ﬁ cabarewtha The
i e SEPRP B A EEL Bk ol A ek s A

< MERWas %E%H@Fecﬁgyﬁbrg{/rf@& 1| @reditiviay, &indoC Ny 1t eRRgonism.
i ndependent assays he conbi nati on of CAS-024 with

Valuag presdnied ere teungpati fEMies eegheiigtienel, @eeraging tyee
cre conbi nati on of CAS-024 and doxorubi ci n was
'”@8%?? aBefYHot significantly different from1.0).
None ~of Gﬁ% @%bﬁfb‘i‘loﬁ%f@)@%@h%l%@%h&l@@ﬁﬁudarablne was
conbi nati ons were antagonistic (Cl .0) across all
sywiefgistic (@veNd)) andethefconainatien ob@ASF@M end dbxQABIdRZ 4vas

a(mw%&ﬂch of th qqnilgrqeffﬁré #Brt‘eﬂf‘fg?p@%tale&g%@gt est ed
fg'{n"?%@grdd%‘tlé arg?leﬂ coﬁ’iB‘na‘tl %%\?é?e aﬁﬁ:%’daérﬁ&ld @el r@;éﬂré é.‘éll

Itive i |tory e ects 0 rget
effead tedfets. r Eherefdredtheecsmbipatidn loé CAS 024 mﬂm@aom@f the three
CAS- 25 024 (SEQ I D NG 253) with vincristine or
chanuetaeeaneaydic agﬁ@éseteéquad'ﬂﬁmt@&%n@ﬂé@ target eqlisi tegygdpduced
o BUAMERGS GRSHREAG A0 (3 hBRIGRSS AN RRfbitoRy effects

I on
oriﬁﬁ étleéﬂ&?%é&m / Nﬁﬂ@f&?f&ﬂ@ﬂ\%dm@ld%eﬁﬁ&%hﬁmbn of CAS-
| CAL PHASE 1/2 RESULTS As provi ded herein
O%ﬂ QSE;Q 1R NQI2553%) uﬂthe‘énﬁréﬁi@ed@rfbmia@ﬂ@d These dgtacingicate that the

oA, ARSI FR TR e BN R0 dae AP ERLERAS E§Fbination

with O™ gzhyrrphocytl c | eukem a (CLL) cells as conpared
to other therapeutic antibodies used in CLL. Hence, a

Phase 1/2, open | abel, dose escal ation study has been
initiated in patients wth relapsed chronic

| ynmphocytic | eukema (CLL). 10Patients with

rel apsed/refractory CLL or small |ynphocytic |ynphonma
(SLL) who had adequate organ function, platelets >
30, 000/ MmB were
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eligible. Six doses and two different schedul es
(cohorts 1-10) have/or will be studied. The planned
waeloes26ahge from 0.03 ng/ kg to 10 ng/ kg |V onRET/HS2008640288
for 4 doses (cohort 1-6 and 9). The second schedul e
(cohort 7, 8, and 10) wll 15 test 3.0, 6.0, or 10.0
nmg/ kg on days 1, 3 and SEXAMHALE $0 week fol |l owed by 3
weekl y doses. Dose escal ati on and de-escalation is
based on ComuPREIINERY o LIHEAPHASEAWYIRERILEGent s (CTC
AE) toxicity grades. Patients may receive 2 additional
cycles, if positive biologic effect after first cycle.
Resul ts: /I@ flidad ReraftgrerdinicapydResivvdéhbastrated that
écohort 1- and 9) 20 and conpleted treatnent (all
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features [del (17p13.1), n=5 and
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Begi nning with the 0. ght patients
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(see Figure 5 One patient had a 99% reduction in
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event and Contln nse a t nont
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and/ or inprovenent in normal hematopoeitic function in

fegmre%fdeé(mm B-hi gro endidelfdiad? &) mrslhdNedase badingesieities or

sreAe iR aRre provieh: MG GRRAR) R eadisiy hes
0PN 500 T BENDARAIST D g vV 0o dier i B

the effects of CAS024, bendanusti ne,
pati@mits darmoontraifed@!\&;memeamfob|0Iegmmsmvmyendud Rgopatiefits with

ddP ISy It e o e qe4d ebRHsS e g gedian

d n
R b R SR TR s e iy s
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Uni versity of WAshi ngt on Phar nacgr%Seat tle,
adyessqpLab e 3 HOW'%GGW%@ moethg Al |t'reat§@§nt (see
25Rec-1 and SU-DHL-6 cells were plated at 1x104
cells/well in 100 tL medium7® 96 wel | bl ack-si ded,
bl ack-bottonmed plates. Cells were treated with various
concentrations of CA5024 that had been preincubated
with anti-human 1gG F(ab)'2 and pl ates were i ncubated
for 96 hr at 37C 5%C02 in the presence of serl aI
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4/ wel | of ATPlite detection reagent (Perkin El ner,

Boston, MA). The assay neasures cellular ATP as a
worenoRaeedfibr vi abl e cells. Sanpl es were anal yzeRCTyS2004040288

2009/ 126944PCT/ US2009/ 040288 det ecti on of | um nescence

usi ng a Topcount NXT (Perkin El mer, Waltham MA) plate

Figersle). . Obetpatisrt kad adute8ass imgermodlobat en®d%rarelia veduction in
fit in Prism(version 4.0, Gaph pad Software, San
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effects on target cell gromh (see, Figure 11). 15
hl%ﬁﬁkgenpgg@ Raeealeradyi e Qlpreiled at oy, nofesaturating doses
5024 with bendanustine al so
Ofgc;ggrgl Sti ca%lry%ﬁnh bited SU- DHL-6 cell grow h.
Conbi nation effects of CAS-024 with another alkyl ating
agent, chloranbucil, were al so determ ned using the
met hod descri bed above an¥AMRLEdhcentrations shown in
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inhibitory effects on SUDHL-6 cell growth (see, Figure
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into treatment gro As descri bed above, DOHH2 is a

ar@ﬁ@@ﬁ@ﬁ(bﬂhﬁrmﬂ”%n@m%mwengc@qrmanms Bepdemusine
(THEOBA TS M docd B U XRPBPURcFlotEn Pty

were 1 njec

(Jdattik WA) brawla diBsdivedH P)BEBl zfrfd st@rediav z@"emm Uyaor

i nocul ation, pal pable tunors were apparent in

of M ce. Rﬁ@ﬂ&ﬂﬁESUb@HLrﬁwge'fﬁ WererlP ik D" Cetiowae 100 L

mgiEHbh 96 Wayddy Sl R B RN R Celac g Ehpa win
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T sel i ne n funor, vol une was
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Moni toring and endpoints. Mce were nonitored daily by
vi sual inspection. Wights were determ ned weekly, and
W@ covon2aisanet ers were 15 determ ned at | east 3PECT/DE2909/040288
per week (M W F) by an observer blinded (see above)
to the treatnment groups. Tunor vol unes were cal cul ated
detsctitesof luhdoesdenice.using a Topcount WNKTgPeekie EbuehaNakieam, MA)
if their tunor volume reached nore than 1500 mMm®B (or .
plateogagat Patawemieducetdsing ﬁésp@f@fn%tﬂr ewygdit it Prigm (version
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with a log-rank test for conparing survival curves.
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consi dered s

red008d F2EFATICTHE w&aﬁlﬁﬁ @ﬂ@a&&)n tar?et cell growkt (§d%€ Figure 11).

Bendanustine treated groups scruffy coats and diarrhea
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h +
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DHL eataiegtovwgth ¢sges, Figue 3)ati stically different than the
hul gG control group of mce 10 (Figures 14A and 4B). A
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[ 4 en [

Bendanustine and t he CA anusti ne conbi nati on

t r eat ment EgriongyY of BASOuECEMBMNED IItH Bef@RMUdTiNE®  ences

in mean tunor volunes or nean relative tunor vol unes

bet ween any two d1HEN TUMERAENOGRABT HODBVRAN t unor

vol unmes over tine of the four groups 15 are shown in

Figure 15. The tunors in the mce treated with hul gG

grew rapiphy sttﬁﬂﬂkNéé ko @6mbEFe fﬁeC@Fﬁbéb)I & @ASOQM’ F?;o\‘{ﬂ:fﬁed with

eut hani zed by day 17. shown in Fidure 16
b@wamwstmedagamsmacbsagezt anddvid3allyt adrntnlsteremaagamstm ce

osed wit of the treatnent rou s. prol onged
siguiestys O e wiaegRls By BaTs20001 For

al I gr OUF’%étab/TW§nt"t9€tuﬁr'o?9eﬁ?§ﬁa?r@ Jﬂhd:ﬁmm '/th)%%%ént

bet ween the survival curves o ree tTeat nent
groupspAsatebcebet abbher DOHHP tslm()ﬂ)%ﬂw:ﬁémrﬂmarsmlgnmphoblastord

conbi nati on being superlor to either sin
calldine darivieddT e gentians atbdfoice @r hepenemay '\(Q Hﬂﬁorﬁ@r@*HZ cells

were tunor-free) at the end of the study (day 34)

(Figure 17 and Table 12). Th&lincidence of 25

tunor-free mce in the other groups was 0/15 (0% in
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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 O, 4, 8 15 17b 17 24 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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w@200003@44vas deternmined by the day it was 5Seut PEFIUE®09/040288

due to tunmor growth. One nouse in the CA5024 +

Bendanusti ne conbo group was euthani zed on day 10 due

t o 20% welnghé BepgiamuBtine trazited grapst sepaffye doats areindiarrada
data when cal cul ati ng survival curves. No other mce
waker eeas s tREMNIAOUNE dayda SImday il Repne meuse 18 the @hS024 +

o UGl BT Bl FABL IS, AP0 BB T
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.

pal pabl e ﬁFtrteg{rTnDerrﬁs, Jehr%o%gﬁa re](cieanoifnhibitory effect on the growth of
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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wQ@e@ap2eme nouse was eut hani zed on day 10 due PGI/RSH9/040288

wei ght [oss. No other m ce were euthanized for

TdsbE 1 M Suv s e %@6944355 nrdreeliices

Bet ween Treat%dh%teagrf-g the (Asgee@t 'P('S‘r arl son of

survival curves (log- rank test) hulgG TRU 016
Bendanusti ne TRU-016 + Bendanusti ne hul gG NA <0. 0001
<0. OOO]Trle equ1 TRU- 016 <0. 0001 avédian. 0050T@m6OiEFree
Grou 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 0
10 mglkg Days0,2,4,7,9 17 0/15 (0%)
CAS024 Days 0, 4, 8 d
+ Bendamustine 0,2,4,7,9 24 214 (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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15These—andother—cpanges—can—bemade—to—the
Bentiadigtieet s| i<0.000ght 0f0.0050 above- deyail ed <0.0001
descri nfl onln gen | —inthe foll ow ng cdlains, the

& 1ased s npt beg gonst fued, i mt| the cl 3
Beodarhestivpeci %lgt:ﬂognb di rrgn(fls di scl os‘?e O(IHI’] t he NA®

specification and the clainms, but should be construed
to include all possible enbodimrents along with the

ful |l scopkhisktietyshmalsthias CASOR cdmbineld with Beadamustiee
entitled, Accordingly, the clains are not limted by

exieitad BBIRSTY effectpribe rawtualpRHHELIvRSIEGEID mice greater
thgh%g{%ejerﬁWMQﬁﬂérzg%n%gnespem fic binding nol ecul e,

conprisin term'nus to carboxyl term nus:
(1) a hurmnl zed heavy chain vari abl e region,

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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(ii) alinker as set forth in SEQ ID NG 229, (iii) a
humani zed |ight chain variable region, (iv) an 1gGl
wWhRewga269¢4) human 1 gGL CH2 region, and (vi) huP@RUSZHEL040288

CH3 region, wherein (a) the humani zed

heavy chain variabl e region conprises from am no

term nus to carboxyl term nus: a human heavy chain

FRL, 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 I D NO 65, a HdMMP heavy chain FR3, a

heavy chain CDR3 as set forth in SEQ ID NO 67, 68 or

69, and a human heavy chain FR4, and (b)

the hutmani Zebumiagized B3 7speaiii@bindingagolesulepopmpesiag from
m am no tern? nus, t o carboxyl term nus: a human

amlnq ‘iegﬂtnUéﬁ%.Cﬁrh% tegMiNU§ht chain CDRL as set forth in
SEQ | WBRih | FR2, a |ight
ohey n ibr ndthafized RediTe s}%"ghéb'en@%@” a human I i ght
chai n (#R3, ealﬁd<eaablsghtorht1ha|8E@mNCa§29£t forth in SEQ
ID NGO 66, and a hu ht chain FR4. 2. The humani zed
a7 e 1 CUBPREFRUORSTEF & e (950 1. wher e ¢ he
human figavyy @1%':%, conprises SEQ I D NO 144, the
human heavy chai n conprises SEQ I D NG 151, t he
heavy (@hai hurRd g&ifpCHRaegiBREQaNd NO. 158, and t he heavy
chain FR4 onpr i 1‘558 D NO 161 or 162. 3. The
hunmani Y8d ®§ '68'98i ng nol ecul e of any one of
cl ai msyhdr@in3, Wherein the human |ight chain FR1
conprises SEQ ID NO 171, the light chain FR2 conpri ses
SEQ | BaNO: 182 hurrtasizeddiaavy isakin \mbteorwpiqrwswrs@@sﬁmm amino

termlr]%tgézgrboxyptetrrg%us rFﬁ.f_lmcah L F%ﬁwa

forth i EES Wb NO: GQW@hUﬁiaﬂ%e@Wy@ﬁhmﬁFﬁzl Qhé&wm& CIR3 84 set forth in
forth in SEQ I D NO 253

SEQ I@dﬁ@u@%@chwman beady n@elmﬂp& @l heayl/ Qham @DR3 asosediferth imgSEQ 1D
no6E o8 e S A PERY BEFa TR e ¢, comprising A

nucl eqb) de tﬁ@%um&e@ﬂ%ﬁdbrﬁwn &ahalﬂjlléﬁ‘ré@@ﬁl CGEWrségm@hf afino
bi ndi ngb nol ecul e according to any one of clains

terming!s to carboxyl terminps: Ah@g@rﬁfgr‘@gh@pfﬁhga Igghﬁgbm@,QDB&,a@ set forth
in SEﬁqP% |6q &W%%Jﬁgaﬁ gr‘&lc"f\am @R% a Ilght cha||n CD&; éAs Qé)csfgrth in

conprising a vector accor

SEQ Iﬂ) N@ eQrpaghan oghthmim FRBngn@amgmamare@mas spefrthiie SEQ ID
di ng nol ecul e according to any one of clains 1 to 5
NO: 6@1r?d‘daa wapRdeBuehaRFR* accept abl e carrier.
10. A nmethod for reducing B-cells or treating a
di sease associated with aberrant B-cell activity,
conprizi ng Tadnurhshieed @@37@8@cﬁmkblﬁdnhgimmle@ﬂd of blairedf wherein
an effective ampunt of a humani zed CD37-specific

the husayhevineade GRd %%Qﬂs@ﬁr%E%DeN@ 18ftethsshumap gavy ¢hgin FR2
comprses SEQ ID NO: 1511£hde ﬁ/r@{?gffggzcoglﬁis KEQYHEH Bstmd the

di sease associ af ceI activity r1s
heavyRBshait FRUyoopihwises S!ECB-lIGNCD.’IBGElG)IKGﬁiZa, a B-cell nyel orm
a WD 2009/ 126944PCT/ US2009/ 040288 di sease
characteri zed by autoanti body production, or a disease
char acd.er i z6(t fimbR2eRCOUTL ?;g]é%:lf&: 58bihg HolBuliabr 9hy one of
associated wmth a B-cel
claimsrétd 3dwbeéreit thienmudrdan Mghir&ham ERé o@rrfmaee ScElQ\HhNCEﬂVI dbe light
by autoanti body production is idiopathic inflammtory
nmyopat hy, rheumatoid arthritis, nyasthenia gravis,
Grave's disease, type | diahetes nellitus, miltiple
sclerosi s, an autoi nmune di sease, dermatonyositis,
pol ymyositis, or Wil denstrom s nacrogl obi nemi a.
13. The nmethod of claim 10, wherein the disease
associ ated with aberrant B-cell activity is chronic
| ynphocytic | eukema (CLL).

‘i' $ ?ﬂ@f LiPCDR1 as set



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

| euke ghj’g cef comap%smg é%’@éztgzr%géoﬁ@pﬁéé%@m%y one

of cl alrrs 19 to 22, wherein the CD37- specific binding

nol ecul e and bendanusti ne are admi ni stered o

concur®-ent 1Aycomposition comprising atenarizeed &Y -sppeiftskindng

e - PhEREAS

moIec%‘eiaéécg%lr&R tt@aéirqag’g)ﬁg ilrﬂsetlgrSeS 1 rﬁﬁﬁglﬁﬁé}%&‘ﬁcgw&i&d@%table
carriesequential ly. 25. The nethod of any one of

claims 19 to 22, wherein the CD37- sepcific binding

rml ecul e and bendanustine are fornul ated together.

20, L08Rl PR FE- Gl Relfhd 8 MRS B

aberra‘mB belbyctivity S¢drﬁpr|3|N@dﬁ@%téﬁﬁ@&ﬂﬁ’@ﬁbﬁ&@%ﬁ&ﬁé%f an
. The nethod of adné gne of clains 19 to 26, wherein
effeCt'tVﬁ@r@%tWD 3perranizedsPaéwirscifis béa[‘drh'ﬂﬁrﬁ}?i'ez%’éﬁ afeﬁqr%a;}o gfly one
i zed SM P. 28. The nethod of any
OfCIa@ningcl ainms 19 to 27, wherein the CD37- specific
bi ndi ng nol ecul e corrpetes wth &8-1 rrAb in
CD37-s e(:|f c b| n he met hod
any orb U cipig 0. sy ein e Hiseaes peS g Mt
aberr%t@bé\gamﬂ?‘@é% S IZm‘bHHﬁ\%' é@ c%ﬁkéﬂ?&' fB‘E:ep'rTW@I&ﬁa a

| ecul any one [al s
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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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