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This application clainms the benefit under 35 U S.C. 119(e) of US. 5
Provi si onakvoRateandes+Appl i cation No. 61/190, 067 fil ed Apredr/isteod0ass
where this provisional application is incorporated herein by
reference in its entirety. STATEMENT REGARDI NG SEQUENCE LI STI NG
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text format in lieu of a pac;)er co and is hereby incorporated by
reference into 10 the speci HE:MQ RARBURKNEHEREGR text file

contai ning the Sequence Listing is 910180_420PC_SEQJENCE_LI STI NG t xt .
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anti CD37 snmal | rnodul ar nophar naceut | cal P) nolecule, as well
as syner gi provsiarahbpplication is ineerppraied bere@DBY rafpeanceiin ltbenﬁheng
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or prevent]j ngaB-cel | related autoinmune, inflanmmtory, or
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di seases, @mAPrht0, 2008t ang ischeingselmitied eleqippioally viadors Web.cencurrent
proliferat I can be identified by nol ecul es on
their cel IwgﬂF@a@@g 0315}1(1: Spgb@&h@? CD37 is a heavily glycosyl ated
40-52 kDa protein that belongs to the tetraspanin transnmenbrane
famly of cell surface antigens, which is highly expressed on nor nal
ant i body- pPOEEHUBcel I's but not on pre-B-celis or plasma cells. In
addition to normal B-cells, alnost all malignancies of B-cell origin
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151 n certain enbodi ments, the CD37-specific binding nolecule is a
humani zed CD37-specific binding nolecule provided herein, such as a
humani zed CD37-specific binding nolecule that conprises, consists
essent i al | woQhev19€e4§0nsSi sts of, the am no aci d sequence@sysivnhfkt h
in SEQ 1D NG 253. In a related aspect, the present disclosure

provi des a nmethod for 20 reducing B-cells or treating a disease
associ at edfyMctibns6g §oHwrPafe discass radulty, FePBRAMBleNtherd Bl higrherdusg to
a subject in need thereof an effective amount of a CO37-specific

bi ndi ng norarears awieimieuraigsasase and infeamalony digeastsbat iByolvee
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characterized by autpaetl$ b@mwe m:remiﬂ@d bgmoletules ¢h srsseelihaiaas | fichzed
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In cert& n t Help 3 s beadlyialycopyatedt 44:83 kDarpipleit bt 9@'&”5§1t0 the
aut oanti bof@fra@h i l'l‘%?dn%%e'n'?qrhem i dmﬁ:e'll% Egﬁﬁﬁ’d s”m%txg%ﬁ%g I

rheumat oi d art ravi s ave Sease
di abet es nekpretse] onmbtmailemhﬁﬁd;spkﬂuomlgsa cells lawttrmt mmpneBdcellsa:sq:)Jasma
obi ne

d t 1 V4
I A P L TS TR R S T PO
B-cel | aC':TBUélﬁ\Ye fop Gﬂ‘iﬂé&;ﬁeé@féﬁ)mﬁ(&lh% chﬁ)‘r‘llltelgh@)hbg'{k‘)leukemla (CLL), nonl N
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25 pol ymer subunits, size or thickness, are to be understood to
include any integer within the recited range, unless otherw se

i ndi cated. As used herein, "about" or "consisting essentially of'
mean 20%wb 2009a24v86li cat ed range, val ue, or structure, plB3609/040288
otherw se indicated. It should be understood that the terns "a" and
"an" as used herein refer to "one or nore" of the enunerated
conponent sBRIPE SUMMARY30 the alternative (e.g., "or") should be
understood to nean either one, both, or any conbination thereof of
the alternatives. Asn@edspecetht piegent disei@sure REPVidrs hiyRanizedmb37se”
are used S¥;9é’é?ﬁ’mH§ilr1¥;'mélgcﬁggbﬁH %%efhbd?&orghﬂciﬁg #@grcﬁtt%%ﬂ@l'aat the
i ndi vi dual “‘conpounds;’ or groups of conpounds, rive romthe

vari ous codieasds asstwiaiéd Witk aberrant Broell agivtyssobsgrisingeadraintktsring toer
herein, are disclosed by the present application to the sanme extent
as i f eachS¢yagdunges hejeeian sfectiypsmmtns ohadugenized ¢ R31-seediiciual | v.
Thus, sel eﬁﬁhfp@ rﬁ&eeﬁi%tdrﬁ%@ﬂ héldigictures or 5 particular substituents
is within the Scope of the present disclosure. A

"bi ndi ng domai n" or hizertdinrembedjments, #ecpredenigdisdodure pprddena

di scl be, f wle, . tein, pol tid .
ool osur e TR4ebSs iy SXIP! B RLENE! B BRUNPERE S0 e o,
recogni ze adqifloy Memifus (HatRRarizdd RRASCHa (Sidble rdgidh Xid lif@rBL %t

of nmore than one of the 'same or different 10 nolecul’e or ‘assenbly or
aggr egdfe, forthdn I5&GQ 42 AlE):229 (i) adnemanized lighbchainvgriaklgi reglohn(ﬂ)mﬂ‘eé(?ény

nat ur al | rri i sem -synt hetic, onbi tly.
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domai ns of the present disclosure that specifically bind a particular
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sel ect ngel setbontidim§EQa Dt MOEES, aiinhanized heavyrshiaincBR8) & hbawnwdehedn GORS

conponents present .in_a te anple, if they bind target nmplecul e
W th an af#d Aiorin RECEENORY, GTiash Anei Bmarieesthea b aharbhBd fitd of
a particul @pltﬁé mhﬂﬁiﬁéﬂﬁi&ﬁtﬁﬁ{aﬁrpﬁ‘a%b‘i&régﬂiﬁ éorﬁ;& ises\borR amih@ ferSRERbE
greater th or equal to about 105 M 1,” 108 , 107 M1, 108 M1, 109
M1, 1010 darboxyl Gararimus: aluharNeed light chei3 R4, 4 lightichaind DR miasyset forth

bi ndi dong| ta.th bi. ndj d i it K t | t
Tor s, Py o NG o B2, ARGl B R . Bulahs Bndi st b 56P°
| east 201loMhln SEQ IBRE:64,BRuMNEAIZe@ightetain BR3 3ard a A§htlcha®i CORBAAE! -

"Low affinity" binding domains refers to those binding domains with a

d
Ka of up teetdorkh WEQED N@$6 and @humanizelight cheig R4, up to 105 M1,
| AR ti fini ' . i1 ibri
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units of Mbitging moléalieddthe hlthbaizeMheaty thaintARs cohphiserd$PQ IDAMGI 144,
pol ypepti des and fusjon proteins according to the 30 present

di scl osur ehedwmanizeshgavy chatner e searnsehgECORARE 1Dhale beanrhaires
y . > 1 . . d
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2009/ 12694MOCH14B21H29/ 040288 The term "CD37-specific
bi ndi ng nol ecul es” refer to rotein, pol ypeptide, oligopept] r
peptide that speci fi"&&?ﬁt@'”tﬁ”ﬂﬂgﬁmﬁn@lﬁ?gwoﬁ Ogtth%alaﬂvea'i'ﬂ?%ﬁg‘?‘? g@@ut
106 M1 (esbcifictindifg fiolgtpsy, tﬁ@ﬁurl}{%ﬁi’ze&ﬂﬁ?t'\éhjain RR® ¥ .ri%@%,@E'(? fy 1,
1011 i\ A1, 1012 ML, ©r 1013 M5. 5The term "CD37-specific binding
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25 (or dose)" of a specific binding nolecule or conpound refers to

t hat anount of the conpound sufficient to result in anelioration of
one or nore synptons of the disease being treated. Wien applied to an
i ndi vi dualwaebivmessungr edi ent, adm ni stered al one, a thaicapgdévooalby
effective dose refers to that ingredient alone. Wien applied to a
conbi nation, a therapeutically effective dose refers to 30 conbi ned

anounts of the activig d rgHtedaepéd, thearesf disclosird pvidee=ApE8Yispecific
effect, whether adm nistered serially or sinultaneously. T

he
i nventi on Bipdifigrmelecule thalgrarepfiseattes aming agid seauenasy as sgidenth incSEQ ID
bi ndi ng rmNg:EJT;] S may be adm ni stered according to nmethods of the
i nvention, each’in an effective dose. "An i ndividual
havi ng, or suspect ednaferthmvémpodimesitss s €D33 spetidit &thdvig moldeeta ant
B-cell activity” is ap individual in whoma disease or a Sﬁ%ﬂ&t om gf a
5 di sor der CoRSiStB @seen|ady ohlheaBinp Acd sequence asseliorh igShS 0:253.
proliferation, may l-rnBe&el FA or may
be relieved by reguPgtﬁﬁ&gérh@@g\epkégﬁgp?g%pgggﬁpbrnggﬁf?\sg%l?
di seases acensistBot td aminbi apithseyuence Bswsel forthan &&Q (D HNO:85anpl e,

B-cell | h , -cel |l .| eukem B- cel I ca di
char act et ed by autDATEIBR R baBArare b F RoshEcalS svifer gt Dty
by 10 i nappiiQeiciziembreeald thﬁit%dmbr?éés%n@@élﬁﬁfé d¥qubRedBhedinghe B-cel |

antigen presentation to T-cells or caused by other pathways involving

B-cel | 40 humanized CD3dskpdifisrtindidg malécule peovideas grewi. ded in t he

D87 Spedi 16 i ni 1 A0BIEE AR askBht BBl SabHEY proaly B Lass
di scl osur ethat eyingaSedaHTRBI A6 NGEBIE-aciPedidcuR thanshddes®l aamsed These

nol ecul es GWE\FS be in any formthat contains a humani zed CD37-specific
bi ndi ng doRERA;SePRHIC BiNdig molgawieproxged Mereinos7 anti body, an Fab

fragnent of a humani [ 7 i i %67 ific
single chain Fv (scIé\ﬁl%ﬁog{éﬁ;tﬂgfr%ézae%@wes%gg?wwg%{)ro e‘c'l %,ﬂsgto a
humani 28d ¢$BHatemEnplises tRe MBope-destribedavectcsl on protein conprising the
conponents of SMP i'ﬂﬁt he revcﬁr?e orientati, ng, a hunmani zed )
CD37- speci fi ¢ SCORPI™O§ RESE™; HSCIGHe SiSRrOWPES 8/ COMMOS{tion St qomprises
bi ndi ng pr FAS) ) AREH i ' -specific
bi ndi ng doﬂ??@ggpﬁ?gﬁ%ﬁ%ﬁf?@?}“@ﬁ' C%%%ﬁ&g‘?%'é?":?? %ﬁggrret hods for
maki ng t heplrmaceuaijcdlly acoeptdblefaamiarxanpl e, in 25 U. S. Patent

Publ i cati on Nos. 20Q3/0133939 ?%0@3/0118 92, .and 2005 01360@ 3nd WO
2005017148. Const r udt €NANET ARPHS S SREF ST RISFPSBIARONFEE & MENRAdor
descri bgd jcdubing B-COIR drapddting dNdisedst de8cRB i witk bbafiant B eelmadtivitg,
SCORPI ON proteins may be found, for exanple, in PCT Application

Publ i cat i oePMerisivgDadngTsiednmbsa sabjrelinaeedpneregf an pifectiveramouni &f a

fusion pr i.nS: : . i . Patent
Applicati %%%@lg?@&ﬁngt%ﬁﬁgﬁ%%p@%%Eho&icﬁd&evgﬁt ent No.
7,166, 707. Certain bhcensinramhbodimpasi thecdibeavd axgopiatdcewitts abaryant B-cell
conprise a CD37-specific scFv and one or nopre other binding donmains

that are rdftivdgss 55&3"'”%‘\‘39@“@@%@@" IgpkamiA. 2 FufRlhMyelamepg Tisgsse; 1
Bi ndi ngs DOGRY- ASerized by gutloantibodmggl??&@ﬁl, 8f ¥ d'{'ﬁ%g%%ér%@te@é& pyPecific

bi ndi ng domain™ '1's an e I'n varrla regron specific for
CD37 t hat ineppopsieie Btel slimtlabore absociated matheanBrdell pativaay.

A "human framework region” refers to i.ld type (Le., naturall
Sccurring) | Tt amevor i CEGPBPOROUTRNRahe S ARSGERT Riesty Sypantbooy
region, anpr%b&&T&Hsfidiéﬁﬁ%rihﬂérﬁ&'awﬁﬁ/oﬁa MEHB U RHNRRY ! APasthenia
vari able region wth ['ess 10 than about 50% (e.g., preferably |ess

t han aboutgragis, Gidss's dieease Syne bdighetes mellios,maltiplesclerdgis.cdn t he ani no
aci ds | th@ #’%ﬂi on are dcedfeete or ubstlitut e.g (eaﬂ. with pne or
more ant no? SRYTPG ARGESE. SEMRaOsmNASHEn POMYREGS B U RIfer P Ror K

macroglobinemia.



10 humani zed heavy chain variable region that conprises fromits
amno termnus to carboxyl term nus: human heavy chain FR1, heavy
chain CDR1, human heavy chain FR2, heavy chain CDR2, human heavy

chai n FR3,wbeamwyizeafi n CDR3, and human heavy chai n FR4.pdmus2@miodizes
enbodi ments, CD37-specific binding domains conprise a 15 humani zed
heavy chain variable region that conprises fromits amno termnus to
carboxyl term nus: hanntalreaviodintints, il disbasy ¥ssdvibted WitRhbefrases-cell
forth in SEQ I D NGO 63, human heavy chain FR2, heavy chain CDR2 as set
forth i n SEEVitD inchEsic IvmRRACHiSdeYkemmai(GLERS. heavy chain CDR3 as set
forth in SEQ I D NO #B?& E

further enbodi nent sqaaﬂg&& §Ctég.{é??r§g%mra Ing d l%ﬁ)rl1ds]ascéo%€11.' r(%sglons
consi st esandmethdds fof theomomlmnsd site of Cﬁ)&iwmnlflzenhd]wmledmmsmnd

vari abl ion that conprises . fromits ampo term nys to carbpx

termi nug ﬁﬁ%‘oﬂ@aﬁf&? STRPRHHCSQ rg%qcef@,cpﬁs Phiregd JiBPags a56#C

chain CDRlyag a‘b%FraﬁPBchéll 'aﬁti\rIQ@QA Supes |ﬁé reﬂﬂf@fﬂh@%\'ﬁbnﬁl%hrls Fr@ tr?éseset
forth in SEQ ID NGO 151, heavy chain as set forth in SEQ I

NG 65, hurramaaumw syhergisticatly, Ml@ertesﬂlics lnhan rncsedlB mwsectldneavy
chain CDR3 as set f th.in % E scl and _human. h%ﬁvty
chain FR4 as set for ‘P{qxﬁ'“ﬁi‘@ HPIEEeDEY" CRE%’ethBHQPS 8>?8H3&1°§F&9“ a
humani zed btbrﬁbilséd‘élUDBTaép%cﬁ%tblrﬂdlﬁé bhdlgbuREghd BeMdmddite245 and

i nclude the light chains in humani zed CD37-specific SM P proteins
provi dd@ herein. 30l1lA C@éamrﬁb@dm@atswﬁm@D3m@¢c@p@mdﬂn&m@ler¢dlmga
domai ns na S ed
enbodi nment &d%ﬁeé%ﬁgg%nfn% ;Sﬁ”&ﬁ% oﬁ%‘p%ﬁ?gggﬂmonﬁ% @e@ﬁﬁl%&
CD37- speci §MIPscFv that conprises a Ilght chain variabl e regi on and
a heavy chain vari abI e region $0| ned together vig a linker. In

further enbodi ment s, NESHANGBOGGigEALS, e ﬁ@é@;ﬁp@ﬁ'apﬁ'r\%ng r§8|’5‘<§?UF'3‘eg| ons
are humani zed QA bgzl"bp%cmgrgﬁw 'ﬁ%d | i ght chain variabl e
region as set ?or?ﬁ %@@l%ﬁﬁﬁ 8 and a humani zed heavy chain

vari ablé region as HnuﬂamwnbndlmeSEghde%pécmc binding moleculelia a
still further enbodi the |i ht or . heavy chai variable
Cegion 1o RMARESS KD FavoesiErhiing Eisieclis aldke iRt AUChARA ne. ey
conpri se anlyaRREd eh37-StciftHhdiny @rﬁdlé’&]l@tﬁa@%%né&@ conélsfs' SHbnfAIg N

vari abl e region that conprises at | east one human and a nonhurran
heavy chai @f, cOcenrgistalef.dhe heline aeigisequgrceyas setﬂq@élrbs RdD)NO:253.

i ght ohai n vari abl dVRdsaH P g, P STSERL PRe R REPeR B Ol ™
heavy obai fedudingabtellscdratanting @ diseddetassaciaesivitlc BBemavtaB-cabhetivitggi on
that conprises at |east one human FR). Both types of CD37- specific

bi ndi ng do%m%s"ﬂ&?d'@@@t@f'% fg suljeg maleeﬁﬁmreafm&ﬁeptwerﬂm@tﬁﬁ ois
CD37- speC| fﬁm gC CD37-specific binding
domai ns éb@T@pB%E%l etcglfen;?@d odi rne*'jEtIﬂ1 t he carboxyl term nus
of the Ii ght chain \Aarceaalheamlmcgmmenisntrm dhiserarsi mdc@tﬁi?wﬂ;tpeberfram Bcél
is linked to, the anmino term nus qof the heavy ri abl e regi on

W a1 nkestvion e BaaldvneRame: AS-cHoukETa st A SHep BYalRTAs CCldReRLS ¢ o

its CaQQOX%arﬁ&bﬂkéﬂJﬁy allt:llﬂ&%nhb&il}lt abPﬁ‘étlanBF é@@e%sgghél%ﬂté?ﬁeﬂbp

| i nker eavy chain e region. In certain ot
enbodi mant:sappriwrla@r'boglysnmelahormassaxﬂateﬁwlm@Bpedrpathwar,ar| abl e region

in a humani zed CD37s ifi,c sckv is linked ta the term nus of
the 1 ght chat n var 13BREeGIEsT Shddmenti e Ao e b B g

scFv has f5aBahtitoddProdudiohnd Ma"ttﬂc'ﬁf@nﬁﬁét@%xmyoﬁé’chwrﬂéﬁmatch@ heavy
chain variable region, the linker, and the heavy 25 cthai n variable

regi on.  arthritis, myastheniacgsaviai Gravelsodisease; typet Ikabetex mesitumeultplgo

[ iker 0o Ddbee T anpledrrR D dReRod e S BB f coer

Waldenstrom’s macroglobinemia.



Thi s disclosure includes CD37-specific SMP pol ypeptides that exhibit
at |east 80 percent identity (e.g., 82% 84% 85% 86% 88% 90%
92% 94% 95% 96% 97% 98% or 99% to the pol ypeptide set forth in
SEQ | D NOWwo 28®/1akwes ei n t he CD37-specific SM P pol ypeptaciashimaso2ss
CD37. In further enbodi ments, such pol ypeptides having at | east 80%
identity with SEQ ID NO 2 may be further humani zed. Exenpl ary

humani zed CD37- speci hiderieM dthppémbeginehts th® dRebsE assuvies withshenthal
of , or consist of any am no acid sequence selected fromthe group
consi st i ngBotellStViboSNOEES Ivenphpgytia leukemia (d.L)os 18, 20, 22, 24, 26,
28, 30, 32, 34, 36, : 4 L G :
and 222 in which the'ﬁﬁ’eeétég‘}e'ﬁé?ﬂﬁ‘#@é%?%er @3@%38@? bé’;%v%ﬁ%'eé%ﬁesﬂ%ﬁ D
NCS: 247- 258endam2gme24i8 administered concuh@atiyence identity,"” as used

herein, refers to the percentage of .am no acid residyes.ip one

Sequencd that are i dBETER OHET SORUTR 4 RS SpecEtinsis Molecule

another T by BBASROLIHRCREIiMiARRIENSEqRiialy 2l | oning the sequences

and introducl ng gaps, If necessary, to ac |e¥/e t he maxi num per cent

sequence identity, andertain eobsditenishabp3¢sepeificdinding mwlesule and ons

as part of _th sequence identity. The percentage sequence identity
AT AT G

val ues are ¥712.0 software as defi ned by

Al tschul et al. (1994)certsmraiiBodinenats, AdCBar-JBebfiE birfiinEWoRRDRY igtd on
of protein database search prograns”, Nucleic Acids Res.

25: 33890340R37wipekificiaatipaduaebMis, steh ase emnanized @atibedy. ors humanized
preferred sﬂﬁgdinent, the present disclosure provides a humani zed
CD37-speci fi'c SM P pol ypeptide that conprises fromamno termnus to
carboxyl term nus: dnherain getodig@vis, eCD3Yapealit dindig ooldcMid) , a
(A5)5 linker (SEQ.I D NO 229%,, a humani zed | ight chain variable

regi on (VL§OMARtes Withy @48-1gaA0 in RS/ -spegiiiedindigdsy cH2 region, and a
human | gGL CHS regi qn ek HibSMfRAl: Btk EPBYoEBAL BinkAld ABletuled’0n
conprises fromits amno termnus to 1ts carboxyl term mus: a human
heavy dbai huRBlized QiSyvgpatiiim bindiBRnalscide prdvadadherainSEGEH & BIO 63, a

human heavy chajn E a as, set forth in SEQID NO 65, a h n
neavy chal NPRAZEHER s Pecic Hodind rolcaiehasCRoPEres. 68 5s Ress el
human heavys ghabmsidiBos, thd arimirBabEZ_duéndas §él}%r"ﬂt|1 wpsEabbenbegizon 15

conprises fromits amno termnus to 1ts carboxyl termnus: a human
light chain FRLl, a light chain CDRL as set forth in SEQ ID NGO 61 or

62, a hum i i i in CDR2 as set forth in SEQ
| D NO 64, ﬁﬂﬁﬂ@#ﬁﬁ@ﬁ?@ﬁ%@%ﬁmﬂﬁu ght chain CDR3 as set

forth in SEQ I D NO G8gurandstiowd Redvyl dr@tTight Biaain viRdble 2684i6n 9@iio atidt he
above greferred enbodi nents, the hunman heavg chain FR1, FR2, and FR3

conpri g8 SEyuepcr@ignments of mouseds38 3 and thaenyencasd along Wikedy

chain FR4 folps ' > 61 or 162. In further preferred
enbodi rrent(g, thgﬁiﬁjﬁﬁﬁ@l%e%%@: iain FR1, FR2, FR3, and FR4 conprise

SEQ I D NCS: 171, 182,Fid@es 2aR2D 266w the size@xcusion. chfdrmetogedphyalS¥EC)bot h
25 the heavy and |i ght cfl}"ai ns

t aj 1 )
e s oot remmogsdal C R 00 B ARt o0 S A S ea4a e Paas Shout
25-fold hi | 1 i i e ) h
2y oas 0ok (XA Rald elogid\iing SRR aCeliBs Beflimipiet At hu
CD37 ag5wed verysshansand 8ynimdtrcadpleak (ihdicalng bemoeersdiyhsvitkreasn CASs@@,
Ex | 4 d , 3 d d. h | ati f
A Pepur o GRS spahsion 2kaRE BEVK 8 SidthollRET UERetE LeR G Al Asan. ©
versi ons (H@anByRIEPheecits toh abolf S5 drask POMO U haickRE 4 ebAlenous

di scl osure provides a CD37-specific binding protein that conpri ses
or consi stpopflatonsfopale¢@es) | D NO 253). In particular, this humani zed

CD37-specific bindi lecul e .h subst antial | . e
b ndi ng_af Fi ni tyas HR B R Srpr Ao BoRbieBlr dnf RSt TG yP
30 proteins compete with the parent CAS-006 molecule (chimeric anti-CD37 SMIP
protein, mVLmVH) for binding to CD37 on Ramos cells, which provides an
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10 specific binding nol ecules described herein, including humani zed
anti-CD37 anti bodies, Fab fragnents of humani zed anti-CD37 anti body,
humani zed CD37- specific PIMS protein, humani zed CD37-specific
SCORPI ON pwoteionzesand ot her bi- or nulti-specific bindipug/peaboiiss
t hat conprise at | east one humani zed CD37- specific binding protein,
especi al | y humani zed CD37-specific single chain Fv 15 (scFv) and
humani zed Cldiatispeni thecaff[ﬁinaf bokdynaes calasared to the parent mGcube. rCAS-

artin b oo ORB(MedRY hemm aloriaty (s sobmienoy fanCourophepes CAS o,
characteri %bFe th&%’iﬁeﬁ"'nﬁblﬁ@s R*JA‘ |0@g FRWn P %%@B'ﬁ LA )th| S

dlsclosurelst at they ex it a half’ ation of about 5
t o about 3Dadng®- tedfoldddectadse ivabiniy.nent s, CD37-specific binding

i ndings. o P Figlies RN 48 %a atneicd edolhNal Gating LoRERT 1-

net hyl benz pgaAazRlaindt CAN0IE19b8c@aE EMIPSO S Rl theQI§APRYS HIAER, VMoTuBe-
al kyl ator and"antinetabolite activities. Bendamustine has both a

al kyl at i nghgmen yarid SMIPsnolenuips@ASH) & mVHhVLEne @Aﬁ;mamw@mgmn@ve

mmcr ool ecth aamty AZiTE RS IneBGAS R Yh§ee T Eo4 RbHE e seme
i nhi bi ti onpinaing SFfkisesIeABo0EARPCASIG03 (Fvehven Hagiadawel Bindingdaffivly.
al | ow bendanustine to act as a purine anal ogue. Bendanusti ne

hydr ocHRori de has t ridgereadfesE shewqonefitiy Binfinadabesemyayous different

Shat -y paCEy T aitbBGies it eAS B0t A AL BY7 MBI o e
ot her the(rjapeutl c agﬁgﬂms]@?and)mlshowmmu@ksma vad's ﬁanﬂlcally(ym;aﬁndn%p ’
roups and_are ca e of functioning as i ue. nay al so
D oed | RGBT Wiy cBBBsnR gorr Reb Rl /bR B VBB &di ng
to the pregeiin Sygf QAVS rate and (B) thorﬁBQgE?dféﬁ't%e gd.kyl ating group,

as used hereln, ers to a group at enables t conpound
conpri dbng this gr OLFpgwre 7a$hcamfhthahCABkQ24 aete spnergydidally %ithhe conpound

that conprises .an al k atl na e referred.to a

arkyl at ) i eipraberte Bur s Ho g sheh ot i ¥ ik Bhumapame
ni trogen naCey Ekils, Rec-1 cells. The term"purine anal ogue" refers to
an antinmetabolite that mmcs the structure of netabolic purines

(e.g., adenine and duekeriel abrf giakh snwing ke level efiteptetion of pefipheral
Subst |  venj ol e OWTARLFEACLARAL Hd L8k TEL B30I RNE cBGS

Exenpl ary pu ues Incl ioprine ptopuri

t hi oguaoi n@fthfsldistacﬁsabene pentostatin and cl adri bi ne.
t herapeutic agent is "capable of functioning as a purine anal o‘g ue" if

it possesses at |east9¥Re WﬂWﬁﬁ‘@ﬁyrﬁph%yfﬁug?ﬂﬁt'%éﬂ‘%ﬁwse@Eﬁﬁ
functions 1‘3f' dfertE a1 @MOH&F %tr@él%ﬂfvﬁfheﬁ‘ﬁ?llw%y@ ?HéﬁraysLS

i nhibition o purine nu t1de synt hesi purine nuc
nmet abol i snandbithesfinst weeki follpmed dyi &wealdgldeses aocthd fipstayeles andjthimsame

| d.f t hi bi t d duct
DA pol y el SRS raR AU e A Seeon e Cise A o h OB DPREE & O AT UENA
or RNA2520dr@BWﬁ’R/$ﬁ6Hd&9\%SE(WﬂthW§§ shbﬂe@%edéb?é‘@é‘é in g0 Rfﬁﬁﬂ]tnodes

di scl osure provides a method for reducing B cells or treating a
di sease askwdéytezhdaeriingbsto Fﬂ‘SDOBﬂ mreatatantw ty conprising

adm nistering to a i.n ne reo ndi vi d avi ng
o suspect ed of haviigre i RuBRE NendE s ScrTeterianl Pt B Beeihent
activity) f@ﬁpaﬁerﬂfdmt GFEP arErtet Ceore4 hwasnbaed v@ﬂﬁ3170$ﬁ>@ﬁg bhée BivstEkng
nol ecul e prOV| ded her ei CAS- 024) . anot her

aspect, t hier frusyeeks andas %@@ﬁwclgram thes two mnﬁbﬂlafrefrwa%m@@m@ Becel | s
O 1 e3b! i (59538 eRI0E) AL BN Mo ABIALARN oy BBl A 1 LY

conpri Sing a stering 10’ a sUB[ BCtoTh Snae ereo fective
lymphocytes (within 2 weeks), showed a 36% decrease in lymph node size by CT



agranul ocytosis, vasculitis (including hypersensitivity
vasculitis/angiitis, ANCA and rheumatoid vasculitis), aplastic

anem a, Di anond Bl ackfan anem a, i mune henolytic anem a i ncl udi ng
aut oi nmunewbenwligedii€ anem a (Al HA), pernicious anem a, ROAVES20000428H |
apl asia (PRCA), Factor VIII deficiency, hemophilia A, autoimune
neut ropeni a, pancytopeni a, |eukopeni a, diseases involving |eukocyte
di apedesi sscare @t dedreanser mepeenysze imOENSY Henidglohimitayvel addcontdruwes, to5

mul tiple organ injury, syndrome, mnyasthenia gravis, antigen-antibody
conpl ex rreB‘%é’PBﬁ t‘hﬁ@é'&%%& anti-gl onerul ar basement nenbrane disease,

anti phosphol i pi d antg;gogdy1 SYRENLHTRomBIHRbA ifdeXqeiy dibSior BBy effects

di sease, Castleman's syndrone, Goodpasture's syndrone, Lanbert-Eaton
Myast heni coByABr@deandRegndandisiing \againstrBecsj eallggrawth. syndr one,

St evens-Johnson syndr.one, lid 10.qrgan transplant .reiection, .graft
Ver sus ﬁos_t di sease%'@fﬁdi%’ﬂﬁ@ﬁf’g’ %Tﬂqt%ﬂé&l%amf’%ﬁ PeaﬁJ”pd mune
pol yendocr tgrapinhtibe ith TASU028 3hi 18-CHICB @l grewiRr opat hies, Reiter's

di sease, stiff-man syndrone, giant cell arteritis, inmmune conplex
nephritis, |gA nephriogdmenis shay pepiyhinatiopdexedotder ingintasdriiacesiof
neur opat Ve A APAIDLGOLMATAYHS QRSN & AL, (| TF) . thrombotic 15
t hr ombocyt 6peni'c pur pura : noch- Schorl el " pur pura, autoi mmune

t hronbocyt openi a, alRigureMirestbvEcRBtorGolunhe codpatisonsna tuvier-lyearing

i ncl udi_.ng aut oi mune_ orchjtis and ooFIhori tis, primary hg_fgotqt&yr_oi di sm
aut oi mtineMissdgsviieriramdeigsiions of PQEHLFeiB o sHopRAUCHYY Hraied with

chroni ¢ t hyr@Qidit i j ' VF @44 oiaitis,
i di opat hi cwﬂlgﬁwﬁoﬁgﬁﬁggwi%@oﬁﬂgdo |4é§§2%§+|§§tg+§ésga |ésease,

aut oi nmunecgobipgtiendiUCAS-Adnahdoipersd apaustipe| Yiguae dd Bashoasdomor molpetehyf
syndrones), . Type, |l .diabetes.alsp referred to as insulin-dependent

di abet es w@ﬁ%%émmﬁ%ﬁa rgﬁg\%@n&y @ynqr ome; autoimune
hepatitis, |ynphoid gigi@refdHowd meas WimeH ¥dlgmeSbYar tirhé ?ﬂﬁlﬂﬁd?ldetaﬁ'iﬁg
obliterans (non-transplant) vs NSIP, Guillain-Barre' Syndrone, |afge
vessel 135 migegesultedsirgmrinjeaiinsgefddPiimhzalels and isabseqlcotly aategiwith cel |

(Takayasu' r{-erd ki s) i VeSS i ul gt J LN

Kawasaki ' sts'%lgéeg%g%@ bﬁ&ﬁg%\#@?’%@qh88@@%4“88?’;?ﬁrgezb#??g nodosa
(PAN) ankyb@riantussinendilidsi sre ther@en sthdi Saased elrefonermesaidthch
rapi dly progressive glonerulonephritis, primary biliary cirrhosis,

Cel i ac” sprmeagyemeshdant erbeatiay§achcgrpygiens AfEhene & marg ehinednicerd@ni a
associ at edthggrre‘\w Re@@%%bﬂzéd anyotrophic | ateral sclerosis (ALS),
coronary artery disease, famlial Mediterranean fever, m croscopic

pol yang0i ti s, Cogan'Fgurgniérshoeys sihvisklqidredhitadgaeschdves yinbr oftemandearing

t hronboangiitis obljterans, . autai thyroid WO )
000 1500 RIS FRERRSHEN D 0o & DN ol B Sepekuentiyireateganithg
2o 1209 2003 &7 e aves’ :

shi not o mbéyt:wsg%ct,ﬁepd 1 _gﬁrgé[] ahdHe bﬁmat.aﬁ%fbsi\'see%u uQJ;‘&an |

i nfl ammat ory~ nyopa i ncl'udi ng dermatomnmyositis
pol ynyosi thendaRrMstindhe above aut oi mmune di seases nmay al so be treated

wi t h humani zed CD37-speci,tic bindi. nol ecul es or with the 5

Conbi nat fonof Cos7 T i ot RE e pEfteE Ted mich okt e tgna
chenot hgr apgitinefits with hulgG, CAS-DR4 OéhdapmR%ihe Cdnd e BhisinRRR T CAS-
humani zed CD37-specific binding nolecule or a conbination of a
CD37- speci #34ams E@ﬂdﬁjﬂlﬂﬁiin@eul e wWith a bifunctional chenotherapeutic
is adm nistered in a pharnmaceutical conposition. 10 To adm nister a
humani zed CD37-specific binding nolecule or a conbination of a

CD37- specibETAhIBNDESCRIPFIMNEe Wi th a bifunctional chenot herapeutic
to human or test animals, it is preferable to formulate the binding

nol ecul e or the conth RBEEEREGInthE RFBSIH sliadaswre Biayidesithe Coive -srecifisr e
phar "acemﬂnﬁé’ih{;%&8&8%%&@%@2?3}1%@),%@?% a Rf ﬁéﬁ??lﬂ’géfsﬁﬂd&y or

phar macol ogi cafly acce nol ecul ar en
30 CAS-006 (a small modular immunopharmaceutical (SMIP) protein having the

immunoglobulin variable regions from mouse anti-human CD37 monoclonal
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adm ni stration of a CD37-specific binding nolecule conposition. In
certain enbodi nents, the conbinations of conpounds may be

adm ni stered concurrently, together in the sanme pharmaceutically
accept abl eV@RPP12¢944 or 10 separately (but concurrent | y)PCTYYP2¢0{ 288
enbodi nents, the CD37 i nmmunot herapeutic (La, the CD37-specific

bi ndi ng nol ecul e) _and a_bi functi onal chenot herapeutic can be

admi ni st er 8aliksyfas@ 12 THe GAP-824 SHHBrolgUISiURCEPSCtediib] hexnressedaie

bi ndi ng no i ' I ' C L Kahion
composrt 1 od “aboude e hioREAle GRS DiePfiGibhGen Versohe AT & S0p.!
par ent er al {suchlag CASAI0R] Cos-608; ape Bsapipied £ and5g.cRakhyable bf bnding
intracrani al__i_njectjon,_ or _any combi nation_ thereaf. I n one

enbodi nent CD3GHAS WelbaTIsAR- Qg e sy BuMAg 261 MeEzins 69 Aot (see Examples
bi f unct izonal i Al i ther
concur et e S BReliced B Endih e BRRIABh Y RGN 0 1

i ncl udes 2Corspbidtthedetesogerestriature, of iother dveramized varsioas(seubxample

¢ avenoush AN B nSied LSRR AHSHARR BkEhar SRadhebhang™
i ntraperitgRRRUIe CABLEGEN IDNH:L9BHPake in MEfHdRY ERaLYINg q-@akg&n

and or surgical inplantation at a particular site is contenplated as
wel | . Genefragting digeagsoassocaied Witk abeganitB-gell gcivity cooforigingaagensisteting

L ki T b A P 2 S

enbodi ment, adm ni stipahbthier iagpe&| fherpreseraldigchsud pRvifesaobdRRIonNer
af fected tissue needi nﬁ\ﬁt reatment by direct injection into the site

or via a s@d gietadsder heggmbined yse af aBdCPSY sRseilinding Svlecws @ can
deliver th ; j i I I r

m cr ospher @?%F'E)@%p@g E ﬁ{géﬁég?b%l%tﬁé Rg%é%%seggi%gﬁﬁm% gfoy%gra 9@ %-@éiilgl?}r freat
confi gur at & diseas@pasbaated wathedbairraad Besdlliactivify. oA sarprisimgpesilt obthis( e. g. ,
a sol uhle pol ypepti de tibody, or small nolecule) can be included
"n_the 1Bor SRINEIRRERT Sdhat his carainesian of compoNRPe aCiseAP eI Caln R

Ther apeut i [ i } e patient at

mul tiple slgétsggng ?%?@Iﬂ?ﬁ”%ﬁfﬁ?ﬁﬁj@ﬁ%ﬁ“ﬂﬁ%@@?-r ender ed

si nmul t aneously or 5 Rrigy theettidgiferitsthis didclosure im mure idethiloft mayntee hélpful

certain cases it,is beneficial,to provjde.a copntinpuous flow of the

Cher apeut | & RLIRSSTERRG el iitaPeB angns 8l elifmia St sa%on o
peri od bastégrein! OXddBtEHAPHEfiniGNS are setl frtrythrowrBbLivthey dig®bédrey. Bi ndi ng
nol ecul e, bifunctional chenotherapeutic, or conbination conpositions

of thi20disclosure rdajhepigsenistesshiptian, anyconceniration sange defeeniage

A s cont dABPE2io Bt F FRGToREF I e, Mioch@bod BRIGhRR G0 PR

bi ndi ng nodracinteger hiithinpeiresidld ehgerhbevageppropriste, rasiiinsahéenf
conpositions in conjunction with a further therapeutic agent, Further

E hfar apeut | GUelbAs R IteRtB@ngyeneiingredth o€ ap dntager). yriesstharvies Bgicaiads
.15 e . : - - i
ol ocul o et ERurhBf BRGYGBIRAN B G Pl B Refinebith as

di scl o8ar epalyroenusiebunitadsing ontiicknebs saretd bé ubdertdan B-icelde aoy fraeger
i ncl

ot Lo S e ST S
surface anichagstRfes@ntibBlorl Aeand B(_@?/o dtke indfdaded dlhgeByABt | or'tieeRier

I
CD22, also referred to as Leu-14, ynphocyte cel | "adhesi on
mol ecul e, wieBlotTaMise TORGedCDA Ghold bel Undewstoed thahthe tgems CaMand &g o

ConeL oo el N 10 B SRR, e BB BRE FE T D88 et
al so rgfy ertheditbative fEh1, Yo'} SHOURY bd uABEISESIY toFdearBditHer dtle, BEh) or 44386

(T l'ynphocyte activation 25 antigen CD86, also referred to as
combination thereof of the alternatives. As used herein, the terms "include" and

"comprise™ are used synonymously. In addition, it should be understood that the
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15 cell nunbers or decreased activated T cells. In RA patients,

mar kers rel evant to bone turnover (bone resorption or erosion) are
nmeasured before and after adm nistration of CD20-specific binding

mol ecul es. WREPAZMH4 mar ker s i ncl ude, but are not |i nmit RETEPZ0AIEE ne
phosphat ase, osteocal cin, collagen breakdown fragnents,
hydroxyproline, tartrate-resistant acid phosphatase, and RANK |igand
20 (RANKL) inciyi¢iea cpaupgungs ar @respsmf aospavads Aartyediiom thefvakaus ncl ude
measur enen G i i o rythrocy. .

e ment at PP KB AL SHRERRES Hd SRINGIE UBaorel iR disclosed
ci trul I'i nabgthepiesedeappinaiidrowi the san@ edsstseedchodormpaingnargréus ef |

| evel s and I&gg@gﬁgte count via flow cytonetry. Specific factors can

al so be me& was sakfosh idiyidualys FNspaelpeliansof pesticuian siwichyes or
assessnmgnt ; i i f by iapsy, |evels
o RANKD aha g SUpSth GRAES s Wil WGl o REbRKEAY Ao 802

In a rel ated aspect ,Athiediefdectan"ar “bindingregiooh aescbrding 3¢ the presenin

ther di b d di ng. to standards k in th
art. For eSSRBFUSMEY Pe. RFframpiearBl PTG, e ¥peP e plaose!iteqrarpice
treated acgpf ﬁbé‘&s‘s_@s}H@a@ﬁtgggﬁ(ﬁ%%&%ﬂy%&ﬁgﬁ% & bR Q¥ HIEBGichn

Crohn's Di sease Activity | in tthe range of about™50 to
about 70 umolesuler@:g.eCRI7¢at eenplexiof mare 5 ong okthe Samenorgdiereat |

e e

di sease S_Cm!’cﬁldeb%n&ﬁaﬁ&éﬂ)h@écuﬁfﬁ‘&ggb?ﬁ&hbh@,tseﬂﬂfﬁyﬂihféﬁb,aéri redorfbinkhgy
CD37-speci fic and CD20-specific bindi n? nmol ecules results in a
reduct i on Pieddeeqd Ringingsparier forreliploginal mogauieengtheniargstof iierest. A
anti - Sacch IS P : AR To [RVA fected
By 5 i nf | aceeb 0} cosae Gy B B6kltihg BirGind dorhile B HeFrBsBh

cont enpl at gidcibbare thdisgeciiodlly bindra particolastatget, ineludimgtWesteaablet) ELISA,
according to_the di scfl Qsure may achi eve an inprovenent in core set of
eval uat'Pon?, B8Ge1® 8 ¥$iSut of 6 of the core set neasured inproved by
approxi mately 20% kit i ; Erﬁﬁss

wor se by 10 approxi Vﬁ%ﬁ'@'f’g%ﬁ%ﬁ%@%@@rﬁé’ﬁiﬁh?%&ﬁ? ri t?%@léﬁ%ﬁgan
2004, 50: 28 taPd)le of bindingftarat desired aiegeas lirxteding FepecHbd | ypart Sedettively
treated acgcordi ng,.to the. discl.osure chieve an inprovenent.in
Systenm o LoptboAstret YRiedRaEinb i dpBebelaott e oy n A

( SLEDAI ) S%ﬁgepﬁ thedy tbiﬁ@%ttarlgepﬁio!lﬁcu(eﬁivﬂlﬁ'%ﬂ%fﬁitg%r,Ka%i.Bb@H'éﬁbi‘ﬂbriﬂrﬂgdn
21:1468-71) (Tan et "al., Arthritis Rheum 15 1982, 25:1271- 7%. A SLAM
score 8P >&ssogiatign Eppstagtefreparkiculps bipdingi iateraciion|withi wiilsiaf 1441 ol éor

di sease. n defined,as . -0 1 .06
tabi 11 zat PoBe el 4P SRR R LS R DHE R 1

Di sease Acii'yiloy Mided" MSY, BEDIR M- agrc AR Sy sighaffiniyriisding doriains
Measure) and 2 quality of |ife neasur es@(rpatl ent' | obal asgessment

and the. KriSsS el ihasae g FPMAISCRIie Kao" Bbiees! 1G5:M2 2L leastioe M .o
Rheum 2008aso°4f55 %ast 1b10 112, SELIOM0 CARL BMRLSE RS2 Mt 1east 107 M
i nding pati

adnmi ni stratiron of the nbl ecule to SL ents results in a
reduct 26n 1, or greterd dlibwesfinityA biheihgidhnaing iréfecs ethosd biedingtdonediys with

i r ovenent be gau usin Britjishgsles Lu Assessnent
o o T gl para 40 7 e e R A0 el dsbe Lol e dnutoy T s &

cl er osi =Yg i ‘ i i eve
o s v ety iy oy Bo BRI dnleBulifu AcBRHER cRYARCRLTY

stat us scadfe pEDSSHr bikdingzkieradtion wiuurotsajM (983,10334 o141 5d). of at
| east 0.5, ,0r.a d i seni f clinical di f .at .| east

0 on i neRhies REb Bl R PolyPEptdes an A St SHRTReE O 80 1 BRRS)
It is BorthesemidoRiratan behabdiRaddiemiified UshgcoRderitiopB) tbb%ihp@@(‘@é,

30 according to the disclosure nmay achieve a reduction in at | east
e.g., Scatchard et al. (1949) Ann. N.Y. Acad. Sci. 51:660; and U.S. Patent Nos.

5,283,173, 5,468,614, or the equivalent).
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WD 2009/ 126944PCT/ US2009/ 040288 EXAMPLES EXAMPLE 1 CD37- SPECI FI C

Bl NDI NG MOLECULES 5 Various CD37-specific binding
proteins can be nade with exenplary conponents provided in Tabl es
2-4. For eWaip1d2694ht i bodi es or SM P nol ecul es can be r{déUS2H@42Bese
nol ecul es can be chineric, humanized, or hunan Mor e speC|f|caIIy,

preferred light chain variabl e region re found in 10 SEQ I
NOS: 236- 240 and 247- Pwitesmd CR¥Fenecdis tH@%iog W'W% ref&ri%lpéota@m n

ana heavy BRPRPAR olgiorfls of pePlfe HBf seticel Bihasll B Wl
and SEQ | Dids6Gaizait-104 5" (eegpemneamboumoéwr netimt, bl melndoRaavy1ahan

vari abl e regj gn |s8Q.4be found in SEQIDNOS247 254. Preferred
vari abl e do%fiﬂ ﬁ‘ P H\Rlés ﬁqS) i nclude SEQ I D NGCS: 225-229, while

referred hinges in E

Bartl cufsarl y gr ef er ?t%{ad%n@o drrd\znét%ﬁ%ﬁ%d]gggofn&n el to(%gﬁion\c(){ a028)
- VL ( T25A)omavof(:8SD3P)spacickn dntH3m)eante ltelspomlalerfercthMpaauﬁc CDE3
am no aci d,_si,ngl hai n f si tein.that. bi pds .t n 7, The
T na” 50PN 5T 68 MeleddiS' RGmAL RS GBkpS iRt B e diopt arty

ant i body V@!h'eﬁbbmohftﬂ*tt‘iélcggﬁssgebﬂ@m%ﬁ@ nm&c@lé)wsl td ¢hE7 WRAWKEBAI N
CDR3 and in the Ii é: The var|7a rrqlns are Ilnkgd l?1y

a (049)5 (QBlea#na’Q@UédDdM sécuedtdeagisiogut N MWW 402 Bkindéx Ed

via a thre a Bl n

rodi 118 uiperCatd e ' BE %%Q?%éﬁﬁ%ﬂ%”%@f‘n%'bﬁts%%ﬁ%?st two
of three CS@maem@m émm? spediftasieding myste8gi ERemplaey COIT-spdeiici bindingl
with a serine). The carboxy-term nus of the hinge is fused to an

ef fect or dOPREPISAREIRES -spasifigfRervianddebdragmestts. wich cam be derived
acid seque 6 - ﬁﬁ%%%ﬂbécﬁ &lucRYs hénodkad th@[gﬁéz gfigure 1 shows
heavy and |ght chairn varia e reglon am no acl equence alignnents
of nouse &8.1 and Cmmzm&%teﬁqbgmmﬁhe)aga\s/ireferrm@mmlbsdﬁ
identit 009/ 126944PCT/ US2009/ 04 288 Ta@ e 1.

Exenpl a’e‘y @%H 0%\6@6‘??? PP eMeBNNg BCAEe iy e @rpHBIEss SrPERElY

Li nker H ng&ihetAmerER. IHar Mdm ﬂ@é’t’brM@V\""é'?rde 1A, l()%@bgﬁéb’}gbﬁdmg
SSC-P 6 CAS-002 VKk3: VH5 JHa 1y:" CORMB (

(04S) 2( mmim@rwwgrmsnwﬁbmhgm@ndmmln (esaaq:m/)ejy Mnable
(Ui nker ' Tcobs 78RS o Bk T Gstger, el s gt Sredions {iles 16aa
3 eSS SO ikt )

( G4S) 2£84T) e tessPCLsah S+ 18feytaan WW@QQ'@D\QQICOOS'@BMGQ%& e.,a
constant region derived from an antibody light or heavy chain, respectively, with
the latter region understood to be further divisible into Cy, Chz, Chz and Chg
constant region domains, depending on the antibody isotype (IgA, IgD, IgE, IgG,
[gM) from which the region was derived. A portion of the constant region

25 domains makes up the Fc region (the "fragment crystallizable" region), which
contains domains responsible for the effector functions of an immunoglobulin,
such as ADCC (antibody-dependent cell-mediated cytotoxicity), CDC
(complement-dependent cytotoxicity) and complement fixation, binding to Fc
receptors, greater half-life in vivo relative to a polypeptide lacking an Fc region,

30 protein A binding, and perhaps even placental transfer (see Capon et al., Nature,
337:525 (1989)). Further, a polypeptide containing an Fc region allows for

dimerization or multimerization of the polypeptide.
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(G4S)2(AT)G SS C-P 16 CAS-012 nVk: VH5-5a 16aa (04S)2(G4A) S SSC-P 18
CAS- 013 Vk3:V115 VH3 FW 16aa (04S)2(04A)S SSC- P 22 CAS-014 mvH VK3
22aa (04S)4AS SSC-P 24 CAS-015 Vk3: WH (2H7 Leader) 16aa (G4S)2(4A)S
SSC- P 26 CKG-20096126f#+ Vk3 22aa (04S)4AS SCC- P 28 CAS- 01 PCHAB2MI40RER o
(04S) 2( HA) S SSC- P 30 CAS-018 Vk3: nWH 16aa (04S)2(04A)S SCC- P 32
CAS-019 Vk3:V H5 VH3 FW 16aa (04S)2(04A)S SCC-P 34 CAS-020 VK3: VH5
VH3-13 FW 16aa (AShIicgaregigsds pn3gnicnscyseauracs/tenppsed Betmaen16aa

(049) 2( G4 A%aéd gg@wgctﬁ@ C@g‘?%ﬁg}%é ofiding GEindin 2l atioflerr@8Bn (e.g., a CH2

(64S)2(04
region) in a fusion protein so that the fusion protein is still capable of specific

binding to CD37 (i.e., with a Ka of at least about 10° M*, 10" M7, 10° M, 10° M-
5 1,10"M™, 10" M7, 102 M, or 103 M™"). In certain embodiments, a hinge
region is an immunoglobulin hinge region.

An “immunoglobulin hinge region” refers to a wild type
immunoglobulin hinge region or an altered wild type immunoglobulin hinge
region.

10 According to crystallographic studies, the immunoglobuiin hinge
region can be further subdivided functionally into three regions: the upper hinge
region, the core region, and the lower hinge region. The upper hinge region
includes amino acids from the carboxyl end of CH1 to the first residue in the
hinge that restricts motion, generally the first cysteine residue that forms an

15 interchain disulfide bond between the two heavy chains. The length of the upper
hinge region correlates with the segmental flexibility of the antibody. The core
hinge region contains the inter-heavy chain disulfide bridges, and the lower hinge
region joins the amino terminal end of the CH2 domain and includes residues in
CHZ2. Id. The core hinge region of human IgG1 contains the sequence Cys-Pro-

20 Pro-Cys (SEQ ID NQO:264) which, when dimerized by disulfide bond formation,
results in a cyclic octapeptide believed to act as a pivot, thus conferring flexibility.

A “wild type immunoglobulin hinge region,” as used herein refers to
a naturally occurring amino acid sequence interposed between and connecting
CH1 and CH2 regions of a single chain of an antibody. } contains the upper

25 hinge region, the core hinge region, and the portion of the lower hinge region that
is not part of CH2 region. An exemplary wild type immunoglobulin hinge region is
human IgG1 hinge region as set forth in SEQ ID NO:90, in which from its amino
terminus to its carboxy! terminus, the first ten amino acids (EPKSCDKTHT, SEQ
ID NO:263) form the upper hinge region, the next four amino acids (CPPC, SEQ

30 ID NO:264) form the core hinge region, and the last amino acid (i.e., proline) is

the first amino acid in the lower hinge region and is not part of CH2.
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VK3: VH5 VH3-13 VI 1S FW | 6aa (GAS)2(GAA)S SOC-P 44 CAS-024 VHVL
25aa ((4S)5 SSC-P 253 CAS-060 Vk3 :VH5 VH3 FW 16aa (G4SVAHA)S SSC-P
36 CAS-061 Vk3:VH5 CDRLI (T25A, E27Q) 16aa (04S)2(G4T)G SSC P 46
CAS- 062 VKYOCHRIPE4EHE CDRLI (T25A); | 6aa SSC- P 254 \ROT/US2009/040288
2009/ 126944PCT/ US2009/ 040288 Construct Descri ptiont Linker Hi nge* AA
SEQ ID NO. CDRH3 (Y102V) ((4S)2(04T)G  CAS-063 Vk3:VH5 JH5b CDRL1
(T25A); CDRH3 ( MPOF;ANjal wig Spe(igwaynaotobryics hige negisss ot etiers

LR A %&i@)ﬁ%ﬁyéﬁﬁé&@%'ﬁa@@@ 9820
1l6aa ((AS) M WEh 880 B0268mDASadié 6hafigs@big. Hib 1253, ZZHBIRIJI 5% 26%) or
DR ( Nggg% g{rlm%%lgmdl sﬁabsn{l?t%%?sz %glphons%s&)g gc? ion o? a W|Id type

5 immunoglobulin hinge region that is at least 10 amino acids (e.g., at least 12, 13,

14 or 15 amino acids) in length with up to 30% amino acid changes (e.g., up to
25%, 20%, 15%, 10%, or 5% amino acid substitutions or deletions), or (c) a
portion of a wild type immunoglobulin hinge region that comprises the core hinge
region (which may be 4, 5,6, 7,8, 9,10, 11,12, 13, 14, or 15, or at least 4, 5, 6,
10 7,8,9,10,11, 12,13, 14, or 15 amino acids in length). When an altered wild
type immunoglobulin hinge region is interposed between and connecting a CD37-
specific binding domain and another region (e.g., a CH2 region) in a fusion
protein, it allows the fusion protein to specifically bind to CD37 (i.e., with a Ka of
at least about 10° M, 10" M7, 10° M, 10° M, 10" M, 10" M, 10" M, or
15 10" M"). In certain embodiments, one or more cysteine residues in a wild type
immunoglobulin hinge region may be substituted by one or more other amino
acid residues (e.g., one or more serine residues). An altered immunogiobulin
hinge region may alternatively or additionally have a proline residue of a wild type
immunoglobulin hinge region substituted by another amino acid residue (e.g., a
20 serine residue).
A “linker” refers to an amino acid sequence that connects a heavy
chain variable region and a light chain variable region together and provides a
spacer function compatible with interaction of the two sub-binding domains so
that the resulting polypeptide is capable of CD37-specific binding.
25 "Derivative" as used herein refers to a chemically or biologically
modified version of a compound that is structurally similar to a parent compound
and {actually or theoretically) derivable from that parent compound. Generally, a
"derivative" differs from an "analogue” in that a parent compound may be the
starting material to generate a "derivative," whereas the parent compound may
30 not necessarily be used as the starting material to generate an "analogue." A
derivative may have different chemical or physical properties from the parent

compound. For example, a derivative may be more hydrophilic or it may be a

13



Vk3: CDR- H3 JH2 CDRLI (T25A) CDRH3 (MPOF; 1'? 02L) 16aa (04S)2(04T)G
SSC-P 80 CAS-068 Vk3:VH5 . 1112 CDRLI (T25A) CDRH2 (T59N;, N61A; R620:;
K650) 16aa\g§)02;1u§) 2£ G4A) S SSC- P 82 CAS-069 Vk3:VH5 JH2 CDRLI (T25A)
CDRH2 (T59 180%4R629: K650) 16aa (04S)2( HAA) S SSC- P ESFAUZNS/041288
Vk3: VH5 JH5a CDRL1 (T25A); CDRH3 (MB9F; Y1028) 20aa (04S)3(G3A)S

CPPCP 84 * Entries represent abbreviations regarding |IgGl hinges
havi ng nut SYIRJIRd SERUERHHSNavRY itgred reactivie (¢.gp &ClAR hayBgAyaRig @ithes

f d withij - ' ' D
NG B4, i Che o PRSI S ATy ol SRBR0 s EBERR o EPPlaRRphol
NG 230) seqeequancased (essentially, only the core 1gGl segeunce with a
[ i t th d)..51- CDR tation nunmbering i s based on, the Kabat
Punber i ng scheme. | "E-Gall 85S00RIRHABTRRAPT FEFER MEBT R LSRN Feibe
used i n5CDagHityR? Glclivi éﬂéf@é%e%ﬁ?ﬂh‘eﬁﬁxmﬁi}%ﬁ’oﬁé’? SR ORI ES by

anti bodi es, aré provi in the follow ng table. _'Tabl e 2. 10Exenpl ary
H nge Regi 6x@Mple; a Boedl HseclatecddiBprdigr pgdReasemay imludgindppropeietept i on

i By o M A,
csc(p)-hl g&dm KADESERB-c&0 Achvi(rBay tHelua celi RSIFENST6N ShRatteliRéd
ccs(p)-hlgGl, EPKSCDKTHTCPPSP 255 ccs(s)-1fi g@ EPKSCDKTHTCPPSS 256

ssc(p) - | f i BGNapPrepsBkely-rghpeyel obcelkdivisionhingepropepiehsionTiaveliPRES 108
s¢s(P) 4p! 9GptEE BT STERGiseaLes MRy 02! P BRAAPsT biHgr 3 d PR 4Scal
abnormal proliferations of cells, groups of cells or tissue(s), whether cancerous or
non-cancerous, benign or malignant. A B-cell associated disorder or disease
may also include aberrant antibody production, such as production of
autoantibodies, or overproduction of antibodies more desirable when produced at
15 normal levels. It is also contemplated herein that aberrant B-cell activity may
occur in certain subpopulations of B-cells and not in other subpopulations, or may
include inappropriate stimulation of T-cells, such as by inappropriate antigen
presentation to T-cells or by other B-cells pathway.
“Treatment” or “treating” refers to either a therapeutic treatment or
20 prophylactic/preventative treatment. A therapeutic treatment may improve at
least one symptom of disease in an individual receiving treatment or may delay
worsening of a progressive disease in an individual, or prevent onset of additional
associated diseases.
A “therapeutically effective amount (or dose)” or “effective amount
25 (or dose)” of a specific binding molecule or compound refers to that amount of the
compound sufficient to result in amelioration of one or more symptoms of the
disease being treated. When applied to an individual active ingredient,
administered alone, a therapeutically effective dose refers to that ingredient
alone. When applied to a combination, a therapeutically effective dose refers to
30 combined amounts of the active ingredients that result in the therapeutic effect,

whether administered serially or simultaneously. The invention specifically
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Hi nge description Amino Acid Sequence SEQ ID NO scs(s)-hlgGl
EPKSSDKTHTCPPSS 96 css(p)-hl gGl EPKSCDKTHTSPPSP 110 css(s)- hl gGlL
EPKSCDKTHTSPPSS 112 sss(p)-hl gGl EPKSSDKTHTSPPSP 98 Sié&v)-h%%G
EPKSSDKTHTYEREE 12644 h| gAl * VPSTPPTPSPSTPPTPSPS 115 hig Ppp/o4u288

hl gG3 ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPEPKS CDTPPPCPRCPEPKSCDTPPPCPRCP

18 hl gG&3 EPKSCDTPPPCPRCP 258 hl.gG3 PKSSDTPPPCPRCP 120
o oo CRRleain BPBghanS O Sto'R ReEBlit Db MesRelaGH SRR A Saistared
N1 9G3( 55°) SBEGRATERRSRRGP.AAR Kl Seh 2 SARRERRGREEP 261

hl g&3( css) EPKSCOTPPPSPRSP 122 hl gG3('sSs) EPKSSDIPPPSPRSP 124 hit h

ESPI CAQASSVPTAQPQAEGHNANGXTHNAPRaVIIN TG sSRGEHd GKIEENE EOHESRESEKaIsotzTed
Addi tional f.ranework,regions, t.hat .be used in 37 specific

bi ndi ng. moPdB PRt SNk B 280G & 1 PR EL Yo Fhats Misarea S A punpiR Pl
in the f5l HRWRS ri@APbe sausedfbyFadirark Bi@NadiO Ay Yr Bhil bréif e RYe, Kay be
Regi ons for CD37-Specifie Binding Proteins V-Tegion Human VI |

Fr amewor k Ré@(pqghgteg@@ aermeot B-gefbactiviby or may be relieved by regulation of B-cell

Q‘/Q‘VQSGA‘EXEtg|t?%§w&c$%%ﬁgggséé %rey lciUEE-ceII malignancy or B-cell cancer (for

example, B-cell ymphoma, a B-cell leukemia or a B-cell myeloma), a disease

I

characterized by autoantibody production or a disease characterized by
10 inappropriate T-cell stimulation caused by inappropriate B-cell antigen
presentation to T-cells or caused by other pathways involving B-cells.
Additional definitions are provided in the following detailed

description of the present disclosure.

Humanized CD37-Specific Binding Molecules

15 In one aspect, the present disclosure provides humanized CD37-
specific binding molecules. These molecules may be in any form that contains a
humanized CD37-specific binding domain, including a humanized anti-CD37
antibody, an Fab fragment of a humanized anti-CD37 antibody, a humanized
CD37-specific single chain Fv (scFv), a humanized CD37-specific SMIP protein,

20 ahumanized CD37-specific PIMS protein (a fusion protein comprising the
components of SMIP in the reverse orientation), a humanized CD37-specific
SCORPICN protein, and other bi- or multi-specific binding proteins that comprise
at least one humanized CD37-specific binding domain. Detailed description of
SMIP proteins and methods for making the same may be found, for example, in

25 U.S. Patent Publication Nos. 2003/0133939, 2003/0118592, and 2005/0136049
and WO 2005017148. Constructs and methods for making PIMS proteins are
described in U.S. Application No. 12/168,875. Methods for making SCORPION
proteins may be found, for example, in PCT Application Publication No.

WO 2007/146968. Other exemplary multi-functional fusion proteins may be

30 found, for example, in U.S. Patent Application Publication No. 2006/0051844 and

U.S. Patent No. 7,166,707. Certain bi- or multi-specific binding proteins may

15



QVQLVQSGAEVKKPGSSVKVSCI CASGGTFS 141 VHL
EVQLVQSGAEVKKPGATVKI SCKVSGYTFT 143 VHS

EVQLVQSGAEVKI CPGESLKI SCKGSGYSFT 144 VHS

EVQLVOSGAEYRIZBRIFHY SCKGSGYSFT 145 VH7 QVQLVQSGSEL KKPGREFKNAHRALENS FT
146 FR2 V-regi on Human VI Franmework Regions SEQ ID NO VHL

VHL RVTNT S BEPET s D SRR 463 Pk other BIvaing domains et are -
RVTI TADESTRbAY: SHRPER rﬁ}mﬁg&&ﬁé VH
RVTI TADKSTSTAYVEL SSLRSEDTAVYYCAR 156 VH1
RVTI TADTSTDTAYMEL SSLRSEDTAVYYCAT 157 VHS
QVTI SADKSI STAYLQASSL KA c:ARf.1%7 L%HSD .
HVTI SADKSI STAYL (IER CREq sY'AfgG Homains
RFVFSLDTSVSTAYLQ stﬁﬁﬁwmemsmb detBind [954h
L

ekific Sl
WGEQGTLVTVSS 161 JH2 WCERGT SS 162 JIB a, JH3b WGQGTWTVSS 163 5116
WBQGTTVHVSEnmunogiobulin variable region specific for CD37 that comprises at least one

human framework region.

A “human framework region” refers to a wild type (i.e., naturally
occurring) framework region of a human immunoglobulin variable region, an
altered framework region of a human immunoglobulin variable region with less

10 than about 50% (e.g., preferably less than about 45%, 40%, 30%, 25%, 20%,
15%, 10%, 5%, or 1%) of the amino acids in the region are deleted or substituted
(e.g., with one or more amino acid residues of a nonhuman immunoglobulin
framework region at corresponding positions), or an altered framework region of
a nonhuman immunoglobulin variable region with less than about 50% (e.g., less

15  than 45%, 40%, 30%, 25%, 20%, 15%, 10%, or 5%) of the amino acids in the
region deleted or substituted (e.g., at positions of exposed residues and/or with
one or more amino acid residues of a human immunoglobulin framework region
at corresponding positions) so that, in one aspect, immunogenicity is reduced.

In certain embodiments, a human framework region is a wild type

20 framework region of a human immunoglobulin variable region. In certain other
embodiments, a human framework region is an altered framework region of a
human immunoglobulin variable region with amino acid deletions or substitutions
at one, two, three, four or five positions. [n yet certain other embodiments, a
human framework region is an altered framework region of a non-human

25 immunoglobulin variable region with amino acid deletions or substitutions at one,
two, three, four or five positions.

In certain embodiments, a humanized CD37-specific binding
domain comprises at least one, two, three, four, five, six, seven or eight human
framework regions (FR) selected from human light chain FR1, human heavy

30 chain FR1, human light chain FR2, human heavy chain FR2, human light chain
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168 WEKGITVTVSS 169 TABLE 3B. Human Li ght Chain Franmework Regi ons
for CD37-Specific Binding Proteins V-region Human VK Franmewor k
Regions SEQ ID NO. FRI VK3 El VMIQSPATLSY SPGERATL SC 170 VK3

El VLTQSPATLSLSPCGERATLSC 171 VK1 DI QUITQSPSSLSASVCGDRVTI TC 172 VKI

NI QUTQSPSAMSASVGDRVTI TC 175 VKI Al QLTQSPSSLSASVGDRVTI TC 177 VK1

Al Qucspsst Sredalr ey FAgMR: T v e e B isppi
VK3 WYQRKPSRAPRLLI'Y 182 VKI WYQOKPGKAPKLLI'Y 184 WO

20091126944PCT/ US2009/ 040288 V-re%i on Human VK Framewor k Regi ons SEQ
ID NO. VK | WQXKPGKERRDPIRYY hgwaykRsgresePorinprRRAEY 1B 8%/ 40-146

WFQUPCKVPH{dddn nd&Vy Miin PR SERABIRYS ¥ 478850/ WERXARIEARER dhaid
5 FR2), SEQ ID NO:154-160 (human heavy chain FR3), SEQ ID NOS: 161-163,
168 and 169 (human heavy chain FR4), SEQ ID NOS:170-172, 175, and 177-181
(human light chain FR1), SEQ ID NOS:182, 184-188 and 191 (human light chain
FR2), SEQ ID NOS:194-198, 203 and 205 (human light chain FR3), and SEQ ID
NOS:206-210 (human light chain FR4). Additional exemplary human FR regions

10 may be found in FR regions of the CD37-specific SMIP proteins provided herein,
such as CAS-001, CAS-002, CAS-003, or CAS-024. |

Human FRs that may be present in CD37-specific binding domains
also include variants of the exemplary FRs provided herein in which one or two
amino acids of the exemplary FRs have been substituted or deleted.

15 In certain embodiments, a humanized CD37-specific binding
domain comprises (a) a humanized light chain variable region that comprises a
human light chain FR1, a human light chain FR2, a human light chain FR3, and a
human light chain FR4, and (b) a humanized heavy chain variable region that
comprises a human heavy chain FR1, a human heavy chain FR2, a human

20 heavy chain FR3, and a human heavy chain FR4.

GD37-sepcific binding domains provided herein also comprise one,
two, three, four, five, or six CDRs. Such CDRs may be nonhuman CDRs or
altered nonhuman CDRs selected from CDR1, CDR2 and CDRS3 of the light chain
and CDR1, CDR2 and CDRS3 of the heavy chain. In certain embodiments, a

25 CD37-specific binding domain comprises (a) a light chain variable region that
comprises a light chain CDR1, a light chain CDRZ2, and a light chain CDR3, and
(b) a heavy chain variable region that comprises a heavy chain CDR1, a heavy
chain CDR2, and a heavy chain CDR3.

Exemplary CDRs include CDR1 of the light chain as set forth in

30 SEQ ID NO:61 (RASENVYSYLA) or SEQ ID NO:62 (RTSENVYSYLA), CDR1 of
the heavy chain as set forth in SEQ ID NO:63 (GYNMN), CDR2 of the light chain
as set forth in SEQ ID NO:64 (FAKTLAE), CDR2 of the heavy chain as set forth
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FR3 VK3 G PARFSGSGSGTEFTLTI SSLQSEDFAVYYC 194 VK3
GLPARFSGSGSGTDFTLTI SSLEPEDFAVYYC 195 VK1
GVPSRFSGSGSGTDFTLTI SSLQPEDFATYYC 196 VK1
GVPSRFSGSYERHAIZHES|. QPEDVATYYC 197 WKI PCT/US2009/040288
GVPSRFSGSGSGTEFTLTI SSLQPEDFATYYC 198 VK |

GVPSRFSGSGSGIDYTLTI SSLQPEDFATYYC 203 VKL , ,
GVPSRFSGSGEGTERTPT Q4. XYk DONRKERS), €RRIidsy kghtigkabpes set forth

FGQGTKLEI Ki; SHEM ‘ﬁﬁj&#ﬂ%{ )
Preferred Ierﬁggrp Iaqug co oijrﬁ-elﬁtﬁﬁgar S 0 @%%Sgﬁ%ﬁ%fﬁgc%ﬁ%s
(1 ncl udi nglD &lExieY (SEGEEDNE sCDEEbffte heayy atain ag sendriexp SEQ IEDMO:M: ?:h
are renoved_f he f.usi pn_praqtei n whe X te roma cell;
i hker 5 sEVERELS) i PhG asitie Rraft chaftuon ssupr BBk b NGS

dormai nsst o p]\mF)v baiaag; LREDAY RUSE RASENGTY

bi ndi ngsdogéa%s to éfﬁ}gy%?ggggg}?éﬁg?%@d ef fcelgtggﬁbf?gn@r% asY\EQ I
as cert ai nagbpaferspdbeaviccrsin BORS include SEQ e INRIBA ¢SVRE RS faerSER 1D

CAS- 024 f usij-© ' are provided in Table 4. Table 4. 10SM P
Component Bgﬁg%ﬁésgﬂ?\@ct CD37- Specific SM P Pol ypepti des Construct
No. SEO I D NO. Am noadilishaPessrepiasy EBRéahcISe8 OPREoRRA light chain as set
MDFQVQ FSFLLI SASVI | ARGV Leader Sequence 224 NEAPAQLLFLLLCLW.PDTTG

Construct fath IBSEEQ 1B NO:1AG{RESAMMY Dddriehe? (REPEQMY S YDOMIIP Li nker
225 4p (RASQSVYSYLA), 131 (RASQSVSSYLA) and 132 (RASQSVSYYLA), CDR1 of

the heavy chain as set forth in SEQ ID NOS:133 (SYMNM) and 134 (SYWIG),
CDR2 of the light chain as set forth in SEQ ID NOS:135 (AASSLQS), 136
(GASTRAT) and 137 (DASNRAT), CDR2 of the heavy chain as set forth in SEQ
ID NOS:138 (IIYPGDSDTRYSPSFQG) and 139 (RIDPSDSYTNYSPSFQG),

15 CDRS of the light chain as set forth in SEQ ID NO:220 (QHHSDNPWT), and
CDR3 of the heavy chain as set forth in SEQ ID NOS:211 (SVGPMDY), 212
(SVGPFDY), 213 (SVGPMDV), 214 (SVGPFDS), 215 (SVGPFDP), 216
(SVGPFQH), 217 (SVGPFDV), 218 (SVGPFDI) and 219 (SVGPFDL). Further
exemplary CDRs include the CDRs in the CD37-specific SMIP proteins provided

20 herein.

In certain embodiments, CD37-specific binding domains comprise a
humanized light chain variable region that comprises from its amino terminus to
carboxyl terminus: human light chain FR1, light chain CDR1, human light chain
FR2, light chain CDR2, human light chain FR3, light chain CDR3, and human

25 light chain FR4.

In certain embodiments, CD37-specific binding domains comprise a
humanized light chain variable region that comprises from its amino terminus to
carboxyl terminus: human light chain FR1, light chain CDR1 as set forth in SEQ
ID NO:61 or 62, human light chain FR2, light chain CDR2 as set forth in SEQ ID

30 NO:64, human light chain FR3, light chain CDR3 as set forth in SEQ ID NO:66,
and human light chain FR4. In further embodiments, CD37-specific binding

domains comprise, consist essentially of, or consist of a humanized light chain
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GGGGSGEEGSGEEESS Vari abl e Domai n Li nker 226 GGGGSGGEGSGGGEGAS Vari abl e
Domai n Li nker 227 GGGGSGGSGSGGGGAS Vari abl e Domai n Li nker 228

(| GEGSEEEESEEEGTG Vari abl e Domai n Li nker 229
GGGGSCEEEIMBAMIAAALEGEEGS Hinge 230 CPPCP Hi nge (j unctiG@RVAMONEI2EE d
italicized) 231 SEPKS SDKTHTSPPCP Hi nge (j unction am no acids
italicized) 232 DLEPKSSDKTHTSPPCP Hi nge (junction am po acids

i talici zedyanaue FRepK SatReMPEpRRIsOM; 'F?g@“WPJﬁW'PH%tOd?ﬁrHB"Sdé@H@”US

Ll ol sody 48 EHEHENRERT ST Lo E 2 R R RORRY Ry
236 DI QI QRPINSh SERYET NOBTCRISENRYSEHANERR@s set forth in SEQ s NO:182,

KSPOLLVSF AL RGBS SCRRET LA SShOTE 2SRV CTHHS %“E‘AEEQ%%T% K

Hunmani zed
El VL TQSBAT el SREERA TS BT §§N@$¥h WERBKESs set forth in SEQ ID NO 66 and
QAPRLLI YFAKTLAEG PARFSOSGSGTDFTLTI SSLEPEDF ~AVYYCQHHSDNEW FGQGTKV

Humani zed GE@@ENViDh{ B FRAGH sejherduinbtSERED NO:206. Addltlonal exemplary

QPR 1 vrARTTRREP ARSI A Rl TSSO NAS G40 et e BRI

Humani zed ghds MLh(reéiised OD‘B?‘-?MF&)SM%ﬁrotems provided herein.
E1VL TQSPATL SLSPGERATL SCRTSQNVYSYLAW
QAPRLL| YFAKTLAEG PARPSESeREmPadimests, EEEZFSWMMMEWFM%

10 humanized heavy chain variable region that comprises from its amino terminus to
carboxyl terminus: human heavy chain FR1, heavy chain CDR1, human heavy
chain FR2, heavy chain CDR2, human heavy chain FR3, heavy chain CDR3, and
human heavy chain FR4.

In certain embodiments, CD37-specific binding domains comprise a

15 humanized heavy chain variable region that comprises from its amino terminus to
carboxyl terminus: human heavy chain FR1, heavy chain CDR1 as set forth in
SEQ ID NO:63, human heavy chain FR2, heavy chain CDR2 as set forth in SEQ
ID NO:65, human heavy chain FR3, heavy chain CDR3 as set forth in SEQ ID
NO:67, 68 or 69, and human heavy chain FR4. In further embodiments, CD37-

20 specific binding domains comprise consist essentially of, or consist of a
humanized heavy chain variable region that comprises from its amino terminus to
carboxyl terminus: human heavy chain FR1 as set forth in SEQ ID NO:144,
heavy chain CDR1 as set forth in SEQ ID NO:63, human heavy chain FR2 as set
forth in SEQ ID NO:151, heavy chain CDR2 as set forth in SEQ ID NO:65, human

25 heavy chain FR3 as set forth in SEQ ID NO:158, heavy chain CDR3 as set forth
in SEQ ID NO:67, 68 or 69, and human heavy chain FR4 as set forth in SEQ ID
NO:161. Additional exemplary humanized light chains are set forth in SEQ ID
NOS:242-245 and include the light chains in humanized CD37-specific SMIP
proteins provided herein.

30 In certain embodiments, CD37-specific binding domains may be in
the form of a Fab or scFv fragment. In a preferred embodiment, the CD37-
specific binding domain is a humanized CD37-specific scFv that comprises a light
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Humani zed CD37 VL (CDRs 240 EI VLTQSPATLSLSPGERATLSCRTSESVYSYLAWYQKPG
QAPRLLI YFAKTLAEG PARFSGSGSGIDFTLTI SSLEPEDF  Construct No. SEQ I D NO
Am no Acid Sequence highlighted)d AVYYCOQHHSDNPWFGQGTKVEI K Mouse
CD37 VH (cﬁﬂéﬂlﬁ‘(lﬁ%f ghted) 241 PCT/US2009/040288
AVQL QQSGPESEKPGASVKI SCKASGYSFTGYNVNWKQ

NNGKSLEW GV DPYYGGT TYNRKFKGE CATLTVDKSSSTA

YMQLKSL TSEERAYVRCARS VPP ARBECTRAY \EE8 Ak S, EgianTginedipgeihpisvia a

R/L%Q |G:_9 ht eﬂﬁ %PYY ﬁg&é&@%@ﬁﬁg@?ﬁ%%gw eAOMNERable regions

YL QASSL KASBrEAMY T aRSY/ @D aEQaTiprisd/S8thHu amian izdd GEB{7chdih (&iRde region

hi ghl i ght ed 43, EVI LKI SCKGS YSFTGYNNNV\X/
VPOKGLEVWERP BRI SRR ERNIGAY LA S PR e Qe KB el aoiepis
W\GQGTLYTVSS R sEedINS/ 2a41 (CDRs hi ghli ghted)b 244

EVQLVQSGAEVKKPGESLKI SCKGSGYSFTGYNVNW/RQ
MPGKGLEWVGN DPYYGGT Ttk fktterentbroicsess conly the light or heavy chain variable

A1 ghi 1 gt eSS PR b AR AP SR B repaliies Ty

MPGKGL EVWICRipRISE Bl MdRideld W&lﬁéreglon ((ZH , a light chain variable
YLOQWASSL KASDTAWYCARSVGPFDS LVTVSS 2CH3 246
APEL L OGRSV ROH G DRI RO DVAS.-EESPand a-nonhuman heavy chain

WKF%%@%E@@ %\Eé'{m%@ Altematively, CD37-specific binding

YTL PPSRDELJWSM@.WWIWMQ@E&ham variable region (e.g., mouse or
NNYKTTPPVLDSDGS FLYSKLTVDKSRV\Q;ENVFSCSV MHEAL HNHYTOKSLSLSPGK. CAS- 006
(chi meri c £ghk gn @:BQW‘@MGF’) egyy chain variable chain region (7’e., a heavy chain

DI QWQSPAS#&@:’B\@%%\&{ ﬂ%@%&ﬁéﬁé YAANIIINE human FR). Both types of CD37-
CKSPQLLVSFAKTLAE SRFSGSGSGTORSLI CI SSLOQPE

DSGSYFCQHHSBMHisTEBHCT BoREGEBapEeEasnEa to as a "hybrid human-nonhuman

%&Q&% SRS AR CKASGYSFTGYN OPRSE imeric CD37-specific binding domains.”

TAYML KSLTSEDSAWYCAR%&MW%@HEVQe carboxyl terminus of the light chain
SDLEPESSDKTI | TSPPCPAPELLGC—PSVFLFPPKPl CDTLMLS
oarivepaoRdEspecific scFv is linked to the amino

EEQYNSTY NG
Ll PSR g oever. s v et

FYPSDI AVEVIESSNeSIRESNHIhd et viti RS XaSkd-tarbtskyl terminus: the Ilght chain variable
VDKSRV\%\I\/FSCSVM—IEAL HNHYTCQKSL SL SPGK Construct . SEQ I D NO. Am no
Aci d SEHueifgioncH: litker.ang @PM@@%D%B@WES@ SRR SHSAVY QQKPG

QAPRLLI YF
AW%HS%WW%E%WY chain variable region in a

TOEVQL VOSGAEEKPEIE SIDKF7SSIKEEIC SSF ¥ &/INNgdXto the amino terminus of the light chain

RQWP YYGGTTY7VRKEK
STAY%CI?_SSLY@& W%TA\ Mﬁm—@sultmg scFv has from its amino terminus

SSDCEPKSSQBTQT@Z‘EQD%@M ﬁéﬁ#&d@@ﬂbm&we region, the linker, and the heavy
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH

REEQYNST YRWZBVLaNAHEDMYING CEYKCKVSNI CALP
API EKTI SKAKGQPREPQVYTL PPSRDEL TK TCLVK YP SDI AVEVESN
cPPVLDSDGSFFLYSKL TVDK MMW@&%B@@&”%@%P

15-25 amino acids. In certain embodiments, the linkers comprises (GlynSer)m,

wherein n and m may be an integer independently selected from 1 to 5. For
example, in certain embodiments, nis 4, andmis 1, 2, 3, 4 or 5. In certain

30 embodiments, one or two amino acids other than Gly or Ser may be present at
the amino terminus, carboxyl terminus or both termini. In certain other

embodiments, one or two amino acids other than Gly or Ser may be used to
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El VL TQSPATL SL SPGERATL SCRASENVYSYLAWQXKPG
QAPRLL| YFAKTLAEG PARFSGSGSGTDFTLTI SSLEPEDF

AVYYCOHHSDNPWI FGQGTKVE! KGGGEGESGEGEESGEGEG

TGEVQL VQSAXP\HIPE¥4E K| SCKGSGYSFTGYNVNW/ PCT/US2009/040288
RQVPGKGLEWVGN DPYYGGTTY7 VRKFKGQVTI SADKSI

STAYL QABSLKASDT AMYYCARSVGPFDYWGQGTL VT
SSDOEPKSSDRW#@P@QI?EHLWSWWWPMR)IISGS (GlynSer)m with m and n as

EEEBE\N/TSTY M@E&j@@ﬁrﬁi@e sequence (Gly4S)s as set forth in

APl EKTI SKARGQPRERQ/YIY. PREREBM AT ENEMBLATCLivker sequences are set forth in SEQ ID
GFYPSDI AV %@HWKTTPPVLDSDGSFFLYSKL
TVDKS %AL HNHYTQKSLSLSPGK CAS- 003 250

El VL TRBBATL SL SPCERAT R A RFEAMY S AW RS Ridnized CD37- -specific binding domains
QAPRLLI YFAKTLAEG PARFSGSGSGT DFTLTI SSI.EPEDF

AVYY COHHSDINPOPREEERVIE | HEHE XoGEEaEBpetes with G28-1 mAb for binding to

TGEVQLV KPGE GSGYSETGY
qung(;_QS %_?fﬂﬁ%‘k Ré&fﬂ—p@%&ants CD37 binding of G28-1 mAb is

STAYLOQASSL kfplgéd Syéﬂﬁi_e[lﬁwm#sq_ ecific binding domains (such as anti-
SSDCEPKSSDKTHT SPPCPAPEL LGEPSVFLFPPKPI CDTL

smpmmomémmmmwmm@wwmspecmc binding molecules compared to

EEFEETI %@W&g@ﬁm%%@ﬁ of CD37-specific binding domains or

GFYPSDI AVERBSIRGEPek i tHadimi MoleeNesi-HiorBpétitive binding assays are known in the
TVDKSRV\Q;BNVFSCSVM—IEALHNHYT SLSL SPCK Construct No. SEO | D NO
Ani no Aci da%etsBrsdhesgdescribeddn e Rxamples fin.iand may be used to determine

Q\N/&SI?SE\?\VD F%ﬁg%/ VRKF%%#@%K%IH or CD37-specific binding molecule

YMQL KSL T SERSArRMEARSIGRIING\GRBE TERA-Y $64&b for binding to CD37.
GCGEGESGEEGESGCEEGESGEEGSASE! VL TQSPATLSLSPGERt AT

LSCRTSENVYSYLAWQ CPGQAPRLLI YFAKTLAEG PA

RFSGSGSGTDFTLTI §3ERER WE@ypeptides

GTKVEIl KGSSEPKSSDKTHT SPPCPAPELL GGPSVFLFPPI

| CDTLM SRTPEVTCVWVDVSKEDRR\eraraimenisya3X-specific binding molecules are

AKTKPREE
NI CALPAPP%EZ%%WE@%%ECW“W (SMIP) polypeptides. SMIP

TCLVKG-YPShioftmy\ENsiRbINGmalmNinDhE§IoEHin fusion proteins that typically
L YSKLTVDKSRWOQQGNVF SCSVVHEAL HNHYTQ(SL SLS PGK CAS-017 (human- nouse

hybri d) 25@@%@‘@!?%@5@@&@@& RIH Y MiNiraxdiing domain derived

TLT,
VYYCQZP—/{S Qal Wﬁ%e region, and an effector domain

ASAVQL QQSGRES IR EZKA ridRAS @GibAS)Y NiMgviiferred embodiments, the CD37-specific

KQNNGKSL TYNRKFKGKATL TVDKSS
T%NQ_ KSE%E@QQM%M@W =

SSEPKSSDKTHT SPPCPAPRHGR é\ﬂj@%@lﬁ%’al‘ﬂz@@ CD37-specific binding SMIP
TPEVTCVVVDVSHEDPEVKFNRYY

EQYNSTYW\@M&MHQD&MMEMNMNQ@UWAPM% region. In certain embodiments,
EKTI S L PPSRDEL. SLTCL - ,
YPSDI A R9IerrBRW @MRE ulin hinge region, such as an IgG

%&R\\//\&?\MEEAEV%LS %W@%#WEQ%M thereof (e.g., 4 to 20 or 5 to

MPGKGLEWVCN E)]n\nmrds( gwmpsse;mcore hinge region. In certain preferred
ceé ::e — , @‘%ﬁ S%%tlbody hinge region selected from

EFt ATL SCRARENMY mﬂmﬁ’gﬁpﬂhmaﬁﬁgéﬂﬁﬁnan IgG4, or fragments or variants
G PARFSGSGSGTDETLTI SSLEPEDFAVYYCQHHSDNPWE
30 thereof. In some embodiments, the hinge region is a wild type immunoglobulin

hinge region or portion thereof, such as a human immunogiobulin hinge region.
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si ze excl usi on chromat ography (SEC) to achi eve separate SMP (di ner)
nol ecul e from hi gher nol ecul ar wei ght aggregates. An XK 50/ 100 col um
(GE healthcare) containing 1 L of Superdex 200 FF sepharose was

equi |l i br at W8 2489126946 nl /min (38cm hr) for 1.5 col um vdAURESPOHW28S
with dPBS. A maxi num 20 vol une of 54 mls (3% CV) of sanple was
applied to the colum. The colunn continued to run at 12.6 m/mn and
t he el ut ed E3p@PEM hingesferzuchgabedimentsare wilditype bumas |9&4 bingerrggionon

vas analyzed skolorfif i I[ﬂg@:?%,yﬁ@%grhﬁhﬁqﬁéﬁygfg%%g% 18t 880 1D

eluted fractions were poo an rotein o
i nterest (N9 &g oviEDbe humahHgAPR eingd ansetporth iBEQFIDI K@t 1 1%t ald typeed

at 0.22 pn}1 25 cong%rat ed, and then fornulated with 20 nmM sodi um
phosphat e, NSAGNAGAS (indsss sefrorh ¢ SEQ ID NO:118, apogliofet humanlgGhbings g

|ray TN AR SRS,
(SEQ I D l\DNRB@T.ah‘ecmmbgdlﬁhems,meM;rﬁme ?ﬂinﬁaézﬁmckdgesgnaym
CAS- 024 rjc . - .
Cas. 002, " aftoRchel BB B LG Sl ey AoRP SIS
(chineric) Eégi&rﬁﬁélbﬁrﬂ@ﬁ%ib‘rﬁéro@eiﬁ lRangtrRe aksigh MSueh ahfiné-ASidtédidudd 8re
CAS- 001, S- 002, and CAS-003 sa&lﬂes all "h ling

u

1d G _ ad a slight tai
shoul der, wieEed td as rjurgjioatasaino Acissli(iee Talre 4bout 35% of the PO

ot obabl'§ 1 epr esent s GEREN sGrasals” fit wbPRIfEOL R 4 nlideBlRY "
popul at i onwiN typel ieprlresyldiilie hindearegichi, BheH 89 hn lteeidswild §be IgG

gl ycosylation). This indicates that CAS-024 was not only expressed
better, bulmMmHNeglekHiE:hinge regieny oseadlicEed rorien of A diEdrRinmBopaiPkdlinon

of nol ecul g: LE 4 : ; : = I S
UNEXPECTE @9%FJ%@%%E%%%ME&“f&H&V&EE@FH”&BEﬁ'WG%@% rﬂéﬁs

A conpet i t ihoee epstaine wesidused thomoshiddermihblecyisteing isgeédrfadnbttiye Gfst
different anti-CD37 specific small nodul ar, i nophar maceuti cal .

(s P To1 XSRS WiereBs B TGS BRI RAHRS s anp ATS8 PRERdB Rt
cell line Lived ; bt t i
chineric aﬁﬁé'&%ﬁ%&éﬁﬁwggﬂf?t%éﬂgmg@g%@@ @[y%@% lr%\%{grqu%el ed
with the FoMY hBpcpgineuesiduesrauchdpe (pph igd Bingsysgionsyithethe fitgted as

h dard,t. h i fied unl abel ed chineti i -
S ol ectiile e SOPTuBe i saie. ahGepti e ST e iRk e et
anti - CD37 @MhEnIgst hilgeaegiofhastdniherie afdtéine rasigeVWedcdiairk0 as a

weaker fluorescence signal and an FL1 fluorescence val ue was used to

gener a2@ t gabedipeets. the praline eterminabie fhe thifd cydagent thavaaman lgE
| abel ed chi.ppric..antj = I -di | i
FACS bi ockiiTge hEaiBRls st yedthor SRirARY & 4RGN EkdifiobR nB% B nlibep
|( [s)E(NgOi g) m@%ér?age (@3@12515@@@ sﬂefil)forttﬁ@n%d_l IE?QaD(ll\BEQZ igngmo:m%mz;?gss,m 024
! wer e er|a L1 ute . 0O concentratli ons
ooy o 1 b S0 Es o o 18 b1, 98] and 1RO Exemelan: mih 80 mar sl duman
1, 000 ! : i I i J t
Tos cel | o/ B3 ing? dicrs §R%d St abP i ora IDASS AT 20 atiee £1122 af ™
fol | owkhg Vit ladeein Sdbpdinemtplome GOngrie VAT aBldure §iduab el sgtbe hdaraet atc
ti-CD37 SM P .nol l.e, d .50 R || 4 x.104 /well). Th
D't es 30 eI ALY AR THIBGH bt & Al &8 PEngsiosdinios eeiph 28 o
an 8200 Cedrfkiah pF&gﬁllcddn%ﬂu&/%s‘Rjﬁ.(%ﬁlégo%&b‘?y@%i&fé% o &l gfofs are

m ddl e cell size an ow si gnal . conpetition
assay showedicatestin GaB0pSERMAHPS 231485, - CD37 SM P nol ecul e having a
VHVL scFv with a 25 am &0 aci ddvari%tejl e domain | inker hﬁﬁ t he sane

affinity for D37 ad"CREAPEMRITRNFer MOYSHERORISSF RERER ORBPREuUl e and,

i N conBgasdequenbe &t igXRESITSTIb YatUdadt 81%, 4t fealstsay.cat iehste3Rh f atnédst
for CD37 than the humani zed anti-CD37 SM P nol ecul es having t he
84%, at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at least

90%, at least 91%, at least 92%, at ieast 93%, at least 94%, at least 95%, at least

22



SAME OR AN OVERLAPPI NG EPI TOPE ON CD37 Experiments were
performed to identify the CD37 epitope bound by CAS-006 and ot her
previously descri bed CD37-specific antibodies. 15 Unconjugated MB371
(#555457) WAt onj ugat ed MB371 (#555456) were obt HASPZHPEMZED
Pharm ngen (San Jose, CA), FITC-conjugated BL14 (#0457) from

| t ech/ Beck |ter (Fullertaon, CA), FITC conjugated NVNAG
(#RDI - CoL 950 13560 he BhipeBiaise, Aiss SOMeiseral 1@ S0y ko R

Fl and . ) i . 186- i

| po-24 20’ {ITkRogBE T Rbe Seas SR st £ HiPRES Himalfien iR 1985504,
FI TG conj ulgpitie dgAR]lgD#3@dgE hemgksunconj ugat ed HH1 (#3080) from

D aTec. Co Gsl o, No d F|.TCconj ted WRL7, ( YSRT 483F d
ungoﬁfuga{n e((j V\R(i7 (%EWB@@FB%%@%%@@WS g'gagan S@H%qnfa"ir’]c
Vst bugy, : _ . . . . L
(Exa?rpl 252. 25CAS- 006&)’\%%5'&6(?(')@%% %ﬁ”ﬁ'%ﬁﬁsi ngmgél\/rggggj?@regogrtglges
Fl uor or epopn@pr FOTE(e.ghdl ng, ai4) ifgestidw) one comtirade.po Tndndifarckurer' s

e oo e § 8t S BB Lo BB (0™
added to kidndemantirevdniiRo ackidubiatutiond dr AdA-berEdriativadininbedid 0 pH 8.5
with 6N NaCOH), was added to a final 30 concentration of 0.1M 50 ul

DVBO was asldfesditutiongy @r apopibinatino efribe ahevexfeted roeations, whsascompaied ar

121 05181 i w7 Rg Bl RSP Bk e PRl
mg/ L pr ot kinge xe@in thé fexiBBi6; or rididityxsudiablerfer propledly orighiiry tMeltedih@r

wei ght of CAS-006 (110, m']] ) . Reacti ons were shiel ded
from I i ght 9gRaINgAfig kgign ing geRIGiNyo irigraeE Wi g dargeht Thepgertion(s),

t enper at ur } : i ; ;
doseri bed TRl R ST b RBnRT A, A g R e AL P BB FE R D BBuii
exchange innge R&Bom intluding cé theenamimsrov eadoepigrogaiseor batifC. The OD at
280 nM,and 494 nM eterm ned . .w ul _.dr on, t he . Nanodrop; the
extinctPon coeffi c},\?ﬁg‘?%{' BASEHRIY é\ﬁg?@%‘é‘ﬁ‘? %&ﬂ?é\owyea%‘{'eesr'ﬁlaﬁed f or
this i nstrésmplisdan MeAdhogoBullnGiRgiod! 1A RertaharhbdemeREOHeugat ed

SM P nol ecul e, the concentration of "each of the 10 conjugates was

4. 25 g/ m imndnagiebylisl Greveaignis F@ilgrtppe inmuacglobyindencegionesutmasia

44 Fi170 A Qb8 tEimdh Pblibdioo s corrfobhy MpRRoldl GbePutl Baf ,°ci
40. IgA2, |gD,EB@, e, RABIEdgGe, B Gudnid-Ighh Chetagiciisalihlcesint he
protein. Binding of each fraction was assessed at dilutions ranging

 rom 180- 22MBednenIs. RagiFamMHReoleEHlisbe. 191060 adhMAMER TFHeNmTegaN
bound, but the MR30 %Ier‘té’m%ﬁerﬁée}@é@d?m%ﬂ{shmér iH?fﬁgr%db?@oﬁih't?e r%éigg?svgn a

hi gh MFI that was wel | mal ntail over et Ion ran
i ndi cat i ngaltehed wiid rgbenighrammalldtyulineGzlregish. &of eréraplel thet dltesed addtypen. -

FI TC | abel.ed anti hod: onjugates were titrated from 1Q ng/ to 10
gl L | n daaalel CraiTRg OB (RS & ETaSY B B0 BB A6 O o
use in thendd bR nRittbRSat phftiohs'v8k 16 hasersyagol 456, P8l 850,

saturating anounts, and was kept constant in the Subsequént assays,
whi | e P8ved2, ahd36 dkiLhauraberinigo dyardeat@l.i 189% dserdpolmenueo/1277 €4d. The

. Da | d f maxi mal _bj.nd
congont r atTHIHIBRS B Siap s oRe T BOdP, oot iele Ine GRHPONERADOR ATl e
less ef fi chegiatdd Qﬁi&AItbf@i@it)f/ Mm(t@?]g@ngt?i F@V&ie@tdrfbilﬁdigé @aﬁ%ilﬂy%’frfd/@ri ent

bl ocking activity.” All of 25t bodi es tested showed” bl ocki ng
activity ofonplemgakiixaionbi ndi ng observed wit hout unl abel ed reagents

(Figure 5). BJAB-cel]_s . stoi d .B- | i ne.. hen

stained with a paneIASoqu§5$%{&;ﬁg%m'%r]'ﬁe"gh%q@%iﬁﬂ%&#%ﬁmﬁ ncl udi ng

MB371, 3BL gblydddNdes mayGddnpriddlan i unogistslilie G eegion CAScE88n SM P.

30For conpetitive binding assays, 2.5 x 105 BJAB cells were incubated
embodiments, an immunoglobulin Cys region polypeptide is a wild type

immunoglobulin Cys region polypeptide, including a wild type Cus region of any
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NA Human | gG (huTeG) Not tested 10 mWnL Endotoxin = 10 Elling
Diluted to 1.0 ng/nL PBS CAS-024 100 9.6 nWnL Endotoxin = 0.01
EUng Diluted to 1.0 inWnL PBS for 200 gg dose; then diluted 1:2 to
prepare 10%038"489%44 then serially diluted 1:3 to prepdi@/YRUGHES
dose sol utions. Tunor-bearing groups of SCID mice were treated on

days 0, 4, and, 5 8 via IP injection of 02 nL of PBS containing 200 pg
of hul gG ( RB§&S ﬂ\ﬁ‘e"aé@H’ér"BlT)U”BBIOQBW isphypes £6 - i@A lgP. i8G1,dose. %@024

The two | opesd | @95& M)%'np |c9fs cfgét?egi"'e"‘ﬁur%aﬂrr%ﬁé@‘?a nﬂ&tﬁ&r day of

injection to dV|dt eneed Ter protern’to
di | ut e sol otanamsls). Mhemmbommmaerae ucrm’nmogto@dbrd Cas re;gasmpollyaebthm iow

(see Table 8 belo erlrretal te that hul gG
tnd. CAS. 098 RIS i RPN Cyg BN ABYBEDIGR THE mAEAtRES Ty e

appr oxi gat ﬁnrﬁ%!ﬁ@ob@ud’@ﬁﬁ@gfdﬁmé?ﬂé %'E‘bﬁé‘%?mo@é‘Boénﬁor@@%E’aFé‘unw%&rﬁﬁ”
wei ght (18.0 m Ce on . The weight range in this
exper i ment complemrﬁﬂxailmsacrgas ané&QDM‘Bﬂons were prepared in
simlar volunes and the cont e of . th ubes noted on,penovabl e
| abel s. An investi gafSEGRE ragggwgpt%la W@@Eé&%ﬂﬁagﬁ‘ﬂ nice
placed a cpbl9 be;ﬁ%@rﬁay@@ﬁémtdﬂéﬁ)r&ﬁ&éﬁﬁdﬁibnbh@g‘mﬁe SUtH At y  of

the tube contents in a | aboratory notebook. Mce were 5 nonitored
dai |y by viegiRls mayped lpader sasiighes alibeandeodenminesiiofserelion ghant unor

di amet exs e t - R an
obser vgp b%rgs%%z@g? Qgg{f?g’;’“ %ﬁ 30% tbhgfﬁ%gﬁ gé@&%(ge(y'fﬁ\r%lrd %B‘?éﬁes
were cal cumatated s, degion oblgl abigiEe, a MdilGequene etitsheanbagdterinubgor
tunmor vol une reached nore than 1500 nmmB8 (or, 1200 mMmB on Fri days).
Death was H6DUIGRLOD OF RHEEFATONIANTRATES B ForeniPBe HaS! for defgctiethPless not ed
ot herw se, m t

eut hani zedpﬂﬁgﬁygﬂﬁbgu@hﬂ% VO ﬁ'rrr}éetr% %ﬁrﬁﬁﬂ'gm?%glt egdgf%drdr%‘lﬁ’ar?ed ﬁn Imts.
(The prot cattl resillesdthBbarise temtusehd spatiiarkmredsion sydipnish dixemplamgr

vol une exceeded t neters not.e bov (2),ul ceration of a _tunor
bocurr a8 (B85St RRSIEERGT TR HRGRELE HUSR B A eAds SERuSHHsIR Ot (4)
15 wei ght §assaLinese a8 delRBHnah SET D WOISthP3 hnd 224. One nouse
in the CAS-024 100 %%Egreat ment group was eut hani zed on day 35 due to

wei ght | oss >20% ﬁﬁdgeun@aﬂcladesjﬁaammlemfne S IP2B8y parBides thatat

eut nan zed S0 b e Bast SlSerEM RN EPL G 800 B3 % E505 BRF PR b
of tunor - fo4n, 05%| Je%O7H, 9BhEoEIBY,Plo thhﬁboﬁﬂp@dﬁde §éﬂf§rtﬁWSEQf\l@5N02
cl aSSIfI ed as one that was euthani zed duri ng the study due to growth

of its Qun‘ﬁ'ﬁer@i"t theGldf-spaaligeiipP @Q'M@QEW%P'”QE@Qel'fne'”(f‘ﬁrthftrs deat h) .
No oth b t
No ot e Thigpdietid QUepBPLARE (RAE AR SRt STt e ENIRLY
t oxi ci ty amaywbedittheérdssnamizex. obsampiad, mmnamxedacmﬁa;iebmatsmm gr oups

G aphpad FROUTHISERS aErsSiGHeRL esntal o b st of ANFBENd By
vol umes aneqiAte seledied'fforh %H@%roggltdgﬁﬁémgﬁéetlpme@ 150N, 44, 16,

one-way ANOVA for nonparanetri lis test) Wth
Dunn' sZﬁuI 18,120¢ 22 02vh 26, 88n3(h 3R, 3t £36,.38T4 0k idnd 6348, 7, B@ré&c%ls 86,

bet ween e of e CAS-024 treated groups a t he hul u al |
o oups. et cBFRLa T e seOHE Bt ate hethd asake o SERE s
only, the mggggnzwgn@\@geqsgl uded. In addition, the high and m ddl e
dose (200, 100, WD 2009/126944PCT/ US2009/ 040288 and 30 pg) gr og]ps
10

were anal yzed as a ORequRitcg identity.apa used haiainiirefesntp thewesieridages

and 3 pQ) S r fican
ai 1 or oneddnie i FiouRSd) ShF Sl Al cdthun Moty
Kapl an3dvkiresidass \H amdthemnafershse M@I?be;ﬂlde%qﬁéﬁé‘e éﬁ@rtalfgarnngsaquém:es
survival curves. Significant 5 ditferences in the incidence of
and introducing gaps, if necessary, to achieve the maximum percent sequence

identity, and not considering any conservative substitutions as part of the
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0/ 14(0% NA CAS-024 200 600 ps Undefined" 0/14 11/14 <0.0001 CAS-024
100 300 ps Undefined 1/14" (79% 11/14 <0.0001 CAS-024 30 90 jig 35
0/ 14 5/14 (369 0.0407 CAS-024 10 30 p.g 28 0/14 0/14(0% NA CAS-024
39 lig 19V02W309#4(0% NA a Mce were treated with tRE/YHHIOH2EY
protein via IP injection on days 0, 4, and 8. The nunbers indicate

t he amount of protein (JI% I njected per day. 5b "Survival" of a
nouse was 8ef¢sneedentdy. f! %P&W”FQQWUSU%%PE%W% g g[euﬁﬁ:}ted by

wt h. On d
oy 35 duc 10 SRS o 1 me e By RS R (1) e “ S

mB at t haBLASTeandR8|-BRASTT 8 abethaneratemmsafpectethad #talh dsenseareto brogeards't

nal yer s, NICEArORTES: oRPRRAZ WU Herniromieles Rel L RGrUL eS¢

10t unor svol une r eaChlherpﬁe*Fé?-réH é’rﬁ%&ménﬂﬁtﬂe Pé§ehtd|sE_IH§@rre érbﬁeesﬁ‘ ce
had no pal pable SC tunors. The absence of tunor cells was not

confirnmed bymaniged Gy -smemificSMy petyﬁepltldmthaagoramnsemm agioo (ermEUs

d he bl G treat ed
Corvival 1 ierbERy b g b sy et aniablesasion (e 2B " end
of the 15ohser(SEROID NEX228M; a hiaHEed lighteah {atblé rchisra\g ) tdraditeré@

survival curves of thc indicated group arc significantly different
from t hoscl!a31 kinpg@ bemendaG( §<4de caman.iandsalumandaG %@yﬁegma 1w ) .

gVal ue o' nh? H,Zl‘;a%%a@y g%%%%@héﬂ)lg?gé bY o8k E’lﬁé@ﬂ&md[ Xl dg%%@hg fo ltts

treate con group € nouse” was eu nize

>20% wei ghtarbosgd terhirusreLisembateavy chai FRA| aieaof cBSiA Cth1 ab sbhmrth in
time and was treated as censored data for the Kaplan Meier anal yS| S.

WO 2009/ 128584 Esh G0y meanbeavyreliain FIRg, asRRs a§§e¥@rthd:a:$§5% on of
Survival  Qupes ARsndy FRAy & n FRS @ﬁ?@s&‘ ?@él"’(@ﬁﬂ &géﬁuol%)“NB’@ﬁ%%dor 69,

G oups Group Conpari son' ues for |cate npari sons 'Log rank
t est (conpand adwneEn hmarvvlohain leR4vdbe HEnEtnmzredshgdat(aIwm tvegablécegipar i son

of UMgE- ;;c;r%pe)rlsl,eréc rom i ntcee?mlr%g ?ermmulsot% |% cargoxyjrte?'r%?nouszg%uman IPght chain
FR1, a light chain CDR1 as set forth in SEQ ID NO:61 or 62, a human light chain
FR2, a light chain CDR2 as set forth in SEQ ID NO:64, a human light chain FR3,
and a light chain CDR3 as set forth in SEQ ID NO:66, and a human light chain
FR4.

20 In some of the above preferred embodiments, the human heavy
chain FR1, FR2, and FR3 comprise SEQ ID NOS:144, 151, and 158,
respectively, and the heavy chain FR4 comprises SEQ ID NO:161 or 162. In
further preferred embodiments, the human light chain FR1, FR2, FR3, and FR4
comprise SEQ ID NOS:171, 182, 195, and 206, respectively. Alternatively, both

25 the heavy and light chains contain these sequences.

The CAS-024 SMIP protein is unexpectedly (1) expressed at up to
about 25-fold higher levels than other humanized versions of CAS-006 (such as
CAS-002, CAS-003; see Examples 2 and 5), (2) capable of binding CD37 as well
as CAS-006 while other humanized versions do not (see Examples 4 and 5), and

30 (3) produced as a homogenous population of molecules as compared the
heterogenous nature of other humanized versions (see Example 3) In a preferred

embodiment, the instant disclosure provides a CD37-specific binding protein that
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0.0132b 0.0542 200 vs 10 <0.0001 <0.0001 200 vs 3 <0.0001 <0.0001 100
vs 30 0.0035 0.0542 100 vs 10 <0.0001 <0.0001 100 vs 3 <0.0001

<0. 0001 30 vs 10 0.0002 0.0407 30 vs 3 <0.0001 0.0407 10 vs 3 <0.0001
NA WO 208426%¢gend to Table 7 for information on RHAGHYHHSSS
Shp values <0.05 are in bold face for enphasis. Al'l of

the mce in the hul threated group and in the tw | owest q%io and 3
pg) CAS-OZ@OQPBE%":‘%?UERY@'%PE At PRfniSEY IANO- 283 )y B meHicstart

t t }

{reated w IETEERE CaHG g bbb dtokbB as shot@RialHRSaRe CDSF,
no pal pabl bwtdmgnafﬂm&saqoltaepemt cIEime!rhemdecblef(CABeO(m, SIHP pradfeithdving)
f th 1 h th t i t d d 4( 369

the mice | e METGRaRPYiBergbBuRoBaR R RO s BRL PEEN 8 Gsecknel
0. 0407, 5 egRMdy VGﬁa(—ﬂg}f'ﬁcodﬁlélsg@ SheMRIMarlibés mofetaidd2 £ gzgﬂt?bﬁetd%ih h

dose- dependent I'nhibitory effects on the 15 growt h of i she
subcut aneoleezelsmmrrparedm ofhechkaNized ogoletulss, |amd8!rldbows<aehigrrldegtamof
hi ghest dose 100 00 er IPln ection: cunulative
dose of 3000mPIBAUBRIpeRRNLfFe, S eIt s pBtBSte Brasfeldyhy kg,
respecti VetS/EICﬁiﬁdcoﬁtrﬁhﬂ t@lothéHhuPhdzad ebfeetles. anddumibR, thReCABI24
efficacious of the reginens tested in ternms of inhi bltlng t unor

growt h, pr &P fnegificRindingimolegwe has beeishown koag Beeivedminhibiting
regressphon | - Rl TUXAN(r) AS SI NGLE
AGENTS 1PN W‘E@?&M@%U@@%M@E&é@@g@ﬁmﬁ MODEL | N SCI D
M CE 5The obj ecti ve THe dibtiss@rewiso Inekides aedisotated rubicadid eastycudé

CAS- 024 and Rituxan as single agents in a nodel of established human

tunor ( dep&%ﬂg)erwde@tlﬂﬂ seayenGe neoding uspanizrd Ghgvsregifipinding
CD20O+CD37+ t
wth ol |1 olape ndRaRatthehts fificor WGBS BUER drifmdhingl kR
subcut aneoGElI%s hutnantzbel ligot ¢Hadm kandblé exgidres, GBBrbEnEEdDesvy ehdiba=kiable

Sonervi Ll e, NJ t 6.5 eks of age. On 8 unor. i nocul ati on,
ool pabllE ¢ (. Blmanzst SE R A anped PMP SoPRe TR dereraay
tunor - bear jsBEtéd ﬁ&léﬁﬁra%losrﬁbFe%QIe‘sflﬁé’c driedfie BURIERECUTTIF7-BEECIHE SMP 3
cages of 5 mce for each group) w th equival ent nmean tunor vol unes.

The day of pelieepiisies inwigdeldose dthtpompaipe SESR 1D NOSHudyR, Tuddr 15, 17, 19,

Cotunes wet s 2 P8 fleahi 3o F2 2 Bl Borhl ke 18 ST 78, 60 3, HE87, and
(wi dt h) 213227They dmsehba@lmmarthé diselosvfd MBRIdBESeddfs aBiorhpisdmBdsan
basel i ne tunor size was 227 and the range was 181 to 272 mm8B.

Mce (28 p’éW'@'Pé‘éldn‘BﬁlleCQ'ﬁéL%'F hﬁéF eelt&teatwe’ﬁedaweetom and 8 via IP

injection of 0.2 nL - 024, or
Rituxan(c) (for a tdIEHc da&f%%'ggta%dq' gigdgggr&tgﬁ%%bee lS&re ments). For
the hul gG pdl¥isefidés deschibeid huarelm( c@ombﬁ’smg ealt@dwggmelmst celigl uridieo sgitases e
prepared in s mlar vol unes and the contents of f f ubes were noted
on renovabfRAtRE|'Q EXpEess R}%g?'yaﬁ@f@@%@fa}a@ow&v %0?%5‘9#% Pefypepti es
assessi ng {4 the e6itgtkaced a col or code on each tube and noted the
code and identity of the tube contents in a |aboratory notebook.

25M ce were nonitored daily by visual inspection. Wights were

deter ed vveekl di.anet ers ver e determ ned at |east 3

ti mesn% r * 2E i 2B i nded (see above) to the

treat ment groups TWHéf ré@émrm&wweaeahﬁe&@é@gc@ﬁmbﬂ@%hltt@@dpﬁheﬁg
Tunor volunes on the last day that all mce were alive in each group

were al so Wfébeé?d)%sm@ifmbmmmnﬁiec@eﬁ Yrapwiristhe @lreari dxeclco&eddm@rem

45110 1 O i 5 ol s 81 T B 7 1 -

2009/ 126944PCT/ USZO%@DQ?&péQﬁ@BﬁdQ@ fléclies useful for the cdhBipater €

euthani zed if their tunmor vol unme reached nore than 1500 mmB8 (or 1200
therapy may be in any forms that contain a CD37-specific binding domain,

including an anti-CD37 antibody, an Fab fragment of anti-CD37 antibody, a
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10 Table 9. Thus, at the end of the study, the survival curves and
the incidence of tunor-free mice in the CAS-024 treated group
differed significantly fromthe hul gG control group and the RituxanO
treated grW@RH2dte 6 shows that CAS- 024 was st ati stB@AYN2Y09/040288
superior to Rituxan in the in vivo treatnment of this animal nodel of

follicular | horra_. 15Tabl e 11. Medi an Survival Tinme and | ncidence
of Tunor - Fr‘:é%3 R,Qé:'fTFrsé%&'ﬁﬁhﬁ'n(frVoﬁﬁF vk 84t e e Sk, TGP BneglicDose

Medi an Sur I - y . b (ot her
t han for Tﬁirirng?’ |ze Sacrlifci)%% Rﬁ%ﬁgﬁé&@e&%ﬁcﬂ t'-llj:gé&gigﬁﬁ her's
Exact Test p(cﬁennpatnatmmpafsetaﬂmrsf6nee:D37€snia@m&:)uhmhglbgﬁmBays 0, 4, 8
600 pg 13 0/ 15 0(150 NA CAS-024 | P_Days O, 600 'i?

Undef i ned <0. 0001 1/1=Rerd¢s) ambogimants, He bby1- %ﬂepulﬁmmgﬂﬂ%ﬁyﬁu%fu's

600 pg 43 T BRI ohInDrehy Wif4 ohihcton Skt oL NS ol

t he day a nouse was eut zed due to tunor growt an one
nmouse ' n t heli@AB0 23uciosrtinpdamsping sde thoBe usedrforc@amterlmg tmmCE)éa for

ther th, h t
20bEach gr B et e e i e WorkStoi P o e BB e T gl o
" Tunor - freFQ3GBC(§eé‘4_%g1Qnd)ﬁdd@:E@h@ar59pt 90@-‘335 |r?9é‘uédc?%tTy€Hh fi. TR
cell s absence was not confirned NP/ hi st ol og dThe nedian survival
for

time is unéetfl |D1@em’raiwnﬂﬂl%ﬁﬁﬁ © dTUGUem“”&’ PCEBBWQ 987 )it HathengDSF- t he

From t HBseopfeii fiobbs Rl AaRE crBlnBiohLherdbh g WETER Tt o G le
to >20% weMEhi, Mas371, Rhesrmume IRaNscapRRIMhaber! LBl Redunat tine

and was excl uded fromthe groug for the conparison of tunmor-free mce
at day 81.Homeost. Agents, 14: Z§1-265 (20061 ot{atingnibabalk these antibegian reaooeize

S e RIS LB, Snt SohwBHIRI kL TPE (HOd0BloAq 0880 L T00®

in'SCID mce caused an init’ial tunor regréssmn in
t he maj or| ingicatingriheat the epitppteds mttnatardnn thegearbshyainateasoietyssfra@siZ)onl y i n

t he gr f mc eat e WI 024 ags 5 tunors rel apsed after
opt i mall no@mgqﬁ?éﬂﬁ?&'ﬁ@n bkt ainyi 57 Usean oMb R aeTepks 5-B3
anti - CD37 hdugyshows significant effi cacy in pre-clinical tunor

xenograft nodels including nodels that show that Rituxan(c) treatnent
fails over tinme. Thdseertamgrnodimentst theeCEa@gsesclﬂc hindingABo@2ules useful

Lent e 8 B h ISR KRS BBk Gt SR
t t t |
S SO T e e SIS

acts syfergdditionaliexgmiptang SMIPRaYReRtides include toosndesreibapéuiN@ agent

(soe. o o 20R1ELLE, SRR ) SYRERAE( s BY B ool Bobanhga’as"

CLL cell s Gas8nadcFachh \a&bneddnumaielgeﬂ magé ircwhichrall thieeVdysteine tdsm@et a
indicate that cel] proliferation is n required for the

pr o- apopt o?1%2 PPl BeiCaEROyt te@ﬂS“‘@d@ the thirdsysteing vra hyrgarJgfat BiNoki t h
h h
chenot her JREYIN &redAdiel to BafnBYEARIR, Shalliahyod Heaﬁapt@@age 192 End CR © ©

det erm ne vari ous “Chemot her apeuti nts were
ef f ect Roe dxnmalnaa(ﬂt) IG28et bty igibh\dieHZ MELH 3 ceimprisinge, GR&d-stFvt Aabrtion

combi nat | o eI SRR IaG L Pfetnd Erclomtaiteab e
desensi ti 2@H| 118 (SSS-8) H WCH2 CH3 comprising a G28-1 scFv, an altered human
IgG1 hinge in which all three cysteine residues and a proline carboxyl terminus to
the third cysteine in the hinge region are mutated to serine residues, and human
30 1gG1 CH2 and CH3 domains, wherein the leucine at position 11 of the heavy
chain variable region is substituted with a serine; (4) G28-1 scFv VH L11S (CSS-
S) H WCH2 CH3 comprising a G28-1 scFv, an altered human IgG1 hinge in
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25 or enhance the response of mantle cell |ynphoma cells to various
chenot herapeutic agents. The chenotherapeutic agents tested were
doxorubicin, vincristine, and fludarabine, which are used to treat
non- Hodgki WO2UN1AMEmm and ot her | ynphoi d mal i gnanci es. PGRAS2409(042p8;
a CD37+ human B cell line established froma patient 30 with mantle

cell |ynphonmg, re tested for growmh inhibition in response to
crossli nkewh@ﬂé},‘\gfﬁtﬁwqrﬁé'dﬂﬁﬁégm,eege&fz’”gﬁé‘grﬁ@g? BesitRIER"the erline

t f d
vinor st ngahyitbiARLRS e (hF8 &y oA e Qios TSIt 4B AREERDELDR

wi th anti-human osslink the proteln
cul tured whumandgiisdiahz ene Git3 germainspaheneircihetleicinagt pesitioout! of the

trat th l.i nked , CAS- t h
Sheonte’ o heRR: ot BEdHS Tedion Sbog it Wb efnd: ) Pier LefhevALS fs ™'
f1 udar algi nges gWW@HE’QII—% toephahed dod- 1%@FO%H §1té1=@6| hahRMIBG1 hinge
i nhi bition was assessed using an ATP viable cell detection system

(i.e., vial \éhlgbrtn%cm@nmms@@e pithasRCcoRd pasiton and a proline carboSgthe

Medi an Eff tho Tal al ay
U nzy G 1P hEBYSs8Re AL TR i sl e St tiadnins @ity

nuneri cal naidies, aséhgmad 1§61 GHhand THIGsMAIRS! Wiedredt thel@dmié sed dose
| evel s, 10 enabl ed guantitative drug/drug interaction conparisons

bet ween di PPEIXNhT 1 af the Resvichaln \@higbleregipn:is sylstiuted yyitss sering; (6)
conbi ngpi o B”Pé&%svﬁﬂ]é ($8c iy W&HPW@H V&oﬁnmﬁ]@" iolge c#xﬁé

repr esente per cent of ce mean for
each eff ecﬁltéred%mmslg@dé‘nmmﬁ velvieln théﬁﬂleearw(pemonmmsalneﬂréiduesln (he/vas

consi der ed s ergy, d = addi tivit and 0, ant agoni
Ol s pr SuBHe Eedidh ara mutated s Seiing residliescanuimoan 1@l B2 SHLPRE n
three i ndegsndpat wAS2H the, l%@in&@@é%d N onhg%%vQ%ﬂauW‘\IaFlaBl'er}‘égifoﬁ% ne

or fludarabli ne was synergistic the” conbi nati on
CAS 024 angubsbiuded bith iasarine; (97dcﬁ:28 WSCH:IVI-HdS (SCghB) HOARHZWEGHS er ent

chemnt he
wers anphoRtTERiRe p G281 S65 P At Sl FIMaRTaBR FridsSin STh iS4 | ho
conbi nat i oirgfcy§idrediédidues Angacohe b%okﬁﬁ@@mﬁ@@%@%ﬂpw&élﬁewm@ s

tested did not desen5|t|ze target cells to drug-induced
i nhi bi ti onhingefegiors amanbiaden toctering regideesiand binaan ol € @nd CH3

i nhibitory t r r

woul d b s AnaBE FndtRit fedebeifi€al nligl I afnBlHERRK B RANRRK Tebhon i
vi ncri st i neubstitutédidih akseniee; ) @8- dathy Viili1¢8H(ECSHRY HtWell-QleCIHEy of
est abl i Shed chermt her utics i ncrease when used in conbination with

CAS- 0249 OIS 3 FPRESPIN-NAFEred RHEAD IPRASINGS i wiieh Avesnind
provided h&fsgdifle rddidieCin!th ﬁﬁ’l‘igeﬁ'[egfa'l% sﬁﬁéfﬁutgﬁgif?lﬁ S £ aheﬂhﬁn%q

SM P nol ecul es nediate significantly greater and natu
Killer (NKPHZ2@adlCh2doaaad, Whleremn@eolbuchemhposuhymrphl@cfﬂ‘(e lcedvgudbam a

ence, o PIREDEROIOTR KOGl Wi A seate bR R eGP -

initiat ed WEHRBWCHY §oerF|§1nQ%| @%@%&brmweﬂewmmwbm Hl%%@ﬁch
(CLL). 1O0Patients with rel apsed/refract ory CLL or snal nphocytic

| ynpho#®a (tBeifystviysteingds subslittted wittyasefing@nddniman GHélaﬂdsCH3 domains,

Cconort 5 1AepR Beigng e it P Cr B herkE iohnRliibheBi Ringe 1 om

0. 03 nu/ kgsubetituifedwitika deHn@ﬂ(;I@) GZ&E‘EEC#\DVH‘IJGQ;%?E(GH'ZCEHSW and 9).
The second schedul e (cohort 8, and 10) will test 3.0, 6.0, or

10. 0 ny/ kPOmPrigiEsa 62831 gehyv 8nd m@ursmlgli ICHDanG (sl negiopswbrien

doses. Do SARRIEL) AR 158501 LN B heE ol AR
recei v80 2 serlidief (10D @28cY 6LRSVH If1 1[8)x$1llgA V\ﬂgACBEGQiGH@fdoﬁmrisafgt@GZBH st

cycle. Results: To date, 22 patients have been enrolled (cohort 1-7
scFv, a mouse IgA hinge, and a wild type IgA CH2 and a truncated IgA CH3

domain lacking the 4 carboxy amino acids GTCY (SEQ ID NO:265); (12) G28-1
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5 was defined as day 0. Tunor diameters were determned with a pair
of calipers and tunor volunmes were cal cul ated using the fornula:
V=1/2 [length x (width)2]. The baseline mean tunor volume was 231
mrs, the nB8i2AW/1Bede1ine tunor size was 229 mms, and t HETERYEOHAES
201 to 261 mMmB. In vivo treatnent G oups of mice

were treated with an injection of 10 0.2 nlL of PBS conta| n| ng 10 pg
hul gG ( day§&Chy VAIL18ShigE CHZ Gl3 Eathromriising G28-1 schwand homag Ik

iﬁgdigu% ; %I% ﬁ%og Fﬁ%{eregt?'ng) whgrrel eg%:’éﬁéggpoéw 1 8fth%bhe%vgv)

and ﬁndpoi phain vitieelewegion nmiwtismttﬂelcédahlaysérglevaaww 3)|Csm3etst:FON/HL11S
Vi ghts we term and t r di_anmeters were

det er mi nedr‘gﬁ‘#‘é\g@g}:g‘%ﬁdﬁgc é‘P”ﬁl@El@ é% \§eFiry 2 portion Qfﬁ’%’@?E\PeIQAm'ngﬁied
(see abgvel Wi tyaéeugpreﬁﬁz%ag}@éméd IJAIERI3 KRR RecPeaibbR) ed as

descri bed ab were eut hani zed 1|
vol une reaamamb aciie GTRAN(SE0 0D id: 2@5) M@(D@nrﬂnmle(umnlératmmpn 1Dexd e was

not an end oint .in this, stud 20, a ss nat ed ot herw se,
"survival " %EI’ a%%@'%& %%Prﬁ'ﬂ'?@ﬁtufﬁﬂq‘ﬁ’ﬁ% tPHB®i t was eut hani zed
due to its tunor volHRrhRPEHbEAMERES, Mﬁdﬂcrﬁﬁ’dlh? Mdisculdd Gefugbe
eut hani zed if their tunmor vol une exceeded the paraneters noted above,

ul cer at i onCembiaatiemiheracwits a ttlfuéchqnabﬁherﬁﬁﬁhﬁramuﬁn@rerbwnantzged 61D3he

tai sibearrestih YR RRLCHES FeSordnerely BBkt EForive.
Si gni f i canantiiddies; Eabé@gimenteanhdrmamized ahtiHDEB7ad1HiboBAMunedrizéd/ € DR
vol umes were deterni ned Usj ng a one-way ANOVA for nonparanetric data

(Kruskal - v@Reqiic Ity pr%mhhlﬁﬂ]ﬁwzgd /- gResilteorpBRAGN petein. @agiother
Signi ficang, ﬁ u@L@ﬁé‘&ﬁc 6|Hd|ﬁglp\‘6tlé tRAt éHn?ﬁﬁ%Vzﬁrleats‘t %e%ﬁ%n%pﬁm?‘e‘j

usi ng 30 Kapla I'er surviv analysis with a | og-rank test
compari ng sm&ovfwl:ahdmgrpmteln Ssmméllydam]ardzéd @D@Fiexpecrﬂo sirtgée chrain fence

of tu -free mce were d ned Fisher's exact test. p

val uersT?[éO {?ﬁﬁvoe?@e'&lﬁﬁép'&ﬁﬁ?@g T%cé!ﬂﬁb Polypekt @SBendarrustl ne
treated groups scr Uf(féﬂé?r‘i’@‘l:%'faétfécﬁic%rﬁd?ﬁ%n%&[é@ﬁht%ﬁfaié&ﬁ tAsound
day 6. On day 10, one nouse in the + Bendanusti ne treat nent

group was daclpsureravedfinities 20 Cladreafgtipout @ésio aphuk1Golds Anvdlsen r eat ed

T ons of e By Riore el PP oo BB R scb it BBtaelR g Bt

Al treat ngniigttheeswibit baisidifain difthidtibh F ¥béiit et atut BD@ags.owt h of
DOHH2 compared to hulgG On day 13 (which was the | ast day all mce

were aPPve) the nearhcamaipn W%eﬁﬁdc%rﬁneélﬁﬁtmwg efRCUlRS! alfre of

all the tr t f hanthe hul gG
contro or SHEoR O Re MR GRE Y Ak EDd b B g S

differ ence in nmean Memmhmm(a&[@fﬁis(mtorbeﬂhgt)ammcﬂﬂFmr vol unes was
al so seen be Be da S ne and the CASD24 + Bendamy

conbi nat i dﬁe{h\g’@’ﬁ“ q%ﬂ buigndicacid} is %’Ht@g%‘hWﬂ%ﬁﬂ”'@ﬁ”f@?t@h%% in

mean t unor Mpﬂ,é{ﬁﬁ&ﬂ@%gﬂﬁ@é‘s r@ér?édn’{l?snh?rﬁ%‘s BoH HH%W%@E@? U and 8110

ot her treat ment groups. an tunor vol unes over our
groups235 taafrmmIdemlewnngHTgwaikwatJnngmuptarﬂows bendamestiriecraetabetiieedo wi t h

hul gG dl f t ' in. thi th d
by day 17, SRRl At erPre R quaoe elrss thawkibe B M PBY P8 13,
the survi V@ntﬁé‘s@hﬁ%t%sﬁﬁd ‘éhbéb ffapéﬁ@s'%r %b"ﬂé’ﬁ%m%é’itﬂé nH@?’nay
prol onged conpared to the hul gG group ( 0. 0001 for

groups). THemebangdaniiséive 40 erlpad 8 puarm agélpgee. eBe@da)‘EUSitﬂ‘@rh)tdﬁQCfﬁQﬂdﬂ val
curves of o] B other with the
CAS024/ ber’ﬁde?nt[écﬁ ﬁ%”%%ﬁ%% a@@ﬁ%‘%@@@ﬂﬁor to either single
agent. 30 Mtheugh beh@ariudtiie dritalaftd afé p@fm@tr@lrap@tueta?uﬁts

none were tunor-free) at the end of the study (day 34 Figure 17 and
that may be used in combination with CD37-specific binding molecules other

therapeutic agents that both comprise one or more alkylating groups and are
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a "Survival" of a nmouse was determ ned by the day it was 5eut hani zed
due to tunmor growth. One nouse in the CAS024 + Bendanusti ne conbo
group was eut hani zed on day 10 due to 20% wei ght | oss. This nouse was
treated asWOEMYHIR®d* dat a when cal cul ating survival cur FES/URRPIGHREY

m ce were eut hani zed for reasons other than its tunor vol une reaching

the predetermined 10limt. b Values in bold face indicate that the
survi val cGaRaRie gf funRHONIRG AE 2t RMUING RGP IESNIY gisPiaecssed) iy campinatient
fromthose pc[ém; o) I grqegg ‘ ; log

r ank test)‘.N(ﬂﬁ db&ﬂ% ur'mé'ﬁ@rnégﬁ&%&ggéﬁé%dﬁé t%té'feg b eﬁgs%g{lﬁérrl@?‘s. The
absence of 15tunor cEid ermdalkyplating group; haesduded hereino refgns. to %t graup ¢mated
on day 34. d In the CA5024 + Bendamjsti ne conbo grou ne u was
eut hani 76dBRPIER NeLePTRRRNFoRaved [N STOURLO SHECIa PR @lkyiouP B PIA'

eut hani zed LEd et / 40288
Tabl o 13, B oD L e o ol g e R A RS et e
G oups p Valkwatingeagedsidacedsin ambadimentsakblkyiating agéntsage niteogient est )
hul gG TRU- 016, Bendanmusti ne TRU- 016 + Bendanusti ne hul gG NA <0. 0001
<0. 0001 <0THBB{YSRU 016 <0.0001 a NA 0. 0050 0.01 Bendanustine <0.0001
0. 0050 NA <0.0001 TRtheibbm*+pRenslamIssidreeteds ROA aRtiRatasBiite A8t Mifnics

This study shows that CAS024 conbi ned with Bendanustine exhi bited
i nhi bi t or ytherstictuse @h metebalic Purines 6. ooaFENne wedQUanineCANd hiag @ngr ave, er

5 t han,kh ' ' I : . i_Qus
erbodi on; SEESEith sl Slbo/EE sEReBh R BR bt gerinipepd RS
enbodi ment BxerAblanppurineaniéguasahelntie azathBpripa} eetcapigduriod] thivyuanine,
publ i cati ons atent applicatjions, foreign patents, foreign

u.Ss.
pat ent appﬂqdﬁﬁ@?iﬁﬁs‘?%oséﬁtiﬂ ABhCI3atiRIRE- publ i cations referred to in
this specitication %We‘?éeédtléta?gpillg EhsafPBt fuﬁﬁﬁérﬁ@ Qg'gg)éﬂﬁg%t&alo@%]g

i ncorporated herein by referen n therr entiret
enbodi nent § it pessdeseswd idasédne finctien of a puyine anelogliey Exempéepy sunationdef

enbod: dgn: hendseiacuin e afie i E 3 g e R B A rent <
in light %yﬂﬁ&ié%ﬁﬁiﬁe%b%ﬁ@@n@é’cﬂibﬁﬁ hOBeid dtidSRR&dis, utididScid

foll owi ng cl ai ns, e terns used should not be construed to limt the
cl ai ms t o PrEECSINRGIA incICkithaeid funetion d3uschl assisbibitingtribenvgectids educieseand

ertmodi ment VA RSIPRSR, SFeroB{it desifinte,PE A PoherB®RBt Mif DA gL 20

clainms arerEptitled. Accordingly, the clains are not limted by the

di scl osure. CLAI M 1. A humani zed CD37 -specific binding

nol ecul e, conprising fromamno termnus to carboxyl termnus: (i) a
humani zgd £hal i e region, (ii) a linker as set forth in
SEQIDé i ,Ml an ﬁfe‘t%sd | ight chain variable region, (iv) an

| gGL hi nge, (v) humamohg@spé&ti2theqesent disuibsive prdvidesra ngibddos
regi on, wherein a). the humani zed heavy chain variabl e region
Compr 1 ses TEHGHNG A FRlsar iAHOR SrsaaRP SR A W BRIt Rl PaNaily

chain FR1, 6}%@/ i %je - i I & eh"iHBa&
heavy chai %&nRZ, aaﬁgg’\llé;echai nél%%%géta{é?%g? tr?égst?ﬁ@leﬁ@g’%@l?%uﬂg 65, a
human heavsusphatied dfFRaying shdiaegsecrsioniaGoRBithabsrwantfBcehactivitgEan | D

nurani 280 FegAVE BRRLRT oA PUBPAZPLSIGH Sors Sadhe malece Rediad e
to car boxy@,é,pcmm@.kioa human |ight chain FR1, a light chain CDRl as

set forth in SEQID 61 or 62, a human light chain FR2, a Ii%g_t
chain CDR2 as set f dnenothgr as@d Bheiprasent dishigstre progides elagthos and

a light chajn. . i 6 uman..| i ght

chai 5 Fra oS oS o Penlifl htsdbsBassoBaliin Tt aBffeat fCoRek P o

claim 1, whefigrising emmigidindeday sulsibétin neBd teedr arsefedir®ahiduNbofld 4,

t he hunan heavy chain FR2 conprises SEQ I D NO 151, the heavy chain
30 CD37-specific binding molecule (e.g., CAS-024) and a bifunctional

chemotherapedutic (e.g., bendamustine). As described above, CD37-specific
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6. An isolated nucleic acid nolecule, conprising a nucleotide
sequence encoding a CD37 -specific binding nolecule according to any
one of clains ito 5. 7. A vector conprising a nucleic acid
mol ecul e aWOFFHYIRPH o0 claim 6. 8. A host cel | RHYI2819040288
vector according to claim?7. 9. A conposition conprising a
humani zed CD37 -specific binding nolecule according to any one of

cl ai ns | t obndingmgleshiesHeeli forc@mBinaicodperapy wvited grﬁé‘rqtlonal 10.
Use of the [Walel" 0f . cl.ai 5
nthe manGraCoTERa it SrOnBER AR oozt CEY SHREIE pifliY Mo s

di sease asbotineiudd othariCRBBspeadific Bndieigl maletules that have not bedrl. The use
of claim 10, wherein the di sease associated with aberrant B-cell
activity i SUX@BIZed| | | ynphoma, a B-cell leukema, a B-cell nyeloma, a

di seasegcharacteri zeg b @}Hgmﬁ%bggd?/o@éw&ﬁ%r@{g 3 (B FeRefpeutic

characterized by inappropriate mul at1 on associated wth a
B-cel | pat badg.bifunctional ch@noffiecapeadic @ict syrergstically ywihedeicingt Breeltl arease

ryopat ny.  FRGUREE lSrean enro el At B aoPED bl o 6l seace
type | di abghpsur® thiat H@bs_yﬁ‘_é}gtiétlgrb%ﬁf%r@&%oﬁdhé‘trthé‘ébﬁibmééir\ﬁfé&éﬁtﬁé&

der mat onmyositis, polynyositis, enstront s nacrogl obi nem a.
13. The useo®poenas imgareateninandhe sumeofdhe indibdual shectatcd @anh comabend ant

SrouEndE” L MEEh ¥l TSR ant Y SRR BB BRI Blolacol Rev-£4:03. A%ERL
Si mon, SanByr éxangglevamninterebisn BetweenNmalisaodulShimmblyophaaeaBs@ibal that

WIlliam Ledbetter, Jeffrey A Hayden-Ledbetter, Martha S. Thonpson,
Peter A Mag#ta&D3end anctnenagemier COMPONTS AR AERNA YZashEy DURBPNAT ON

W TH BI FU - < - QL7
300814 paeeeiaTsiCad EBHEBLIL (o, rad oG BhIUEERS <115
2010- 09- 2855:2362002]/ BERDODLOYAREE appbiaehZo0andykild thelif@radiBn between
61/ 190, 067 <151> 2008-04-11 <160> 293 <170> Patentln version 3.3
<210> 19<23$9 5@59@999%&&%@%@ & AanPITestian of Rosigest Sybigs.
CDB7 speci 456 réfeRdl @ aBisitRldyraheP %h%ﬁgﬁéheﬁmwa@is%%géﬁt& (da, dp) is
tcaagtgcag attttcagct tcctgctaat cagtgcttcab0 gtcataattg ccagagdagt

cgacat ccagrepregentechigy a poit agergrapticthet axegod ¥ch aredhe goserazgmot thecac
catcacatgt. cga t aatgttita cagttatttgl80 gctt C .agcagaaaca
Gaganaat ot "URRL AT 165 el DRPty Gt  Sang e Bl g e Socat <
aaggt t cagt pRgeRiol Bdp. Thegpaeesaess! 2001t ct g300 aagat cagca gcct gcagcec
tgaagattct ggaagttatt tctgtcaaca tcattccgat360 aatccgtgga cgttcggtgg

2ggg?g@t@2a ct ggagat dodRIgheifed don ptvabnhdewadiug diterpchers ( ”@g‘t@?g
e oL radtifih e SRR ROGR AT OB R AR R RBRARR SO BARHC
gaagcagaat indisbg (@B ageoming todhghtedia tteaanhoRR wBiprovits estimatdsaifdgiug

tactacct ac aaccggaagt tcaagggcaa ggccacattg660 actgtagaca aatcctccag
cacagcct acY ‘H"gﬁ:%%&‘%%%@ﬁ '@'ﬁ@rg‘gépﬁﬁé’@%'?@@”{b& PR4PR4: &7t 5hPyt!hc

aagat cggt CS%@EH%&QAF}% 65&%@%&16@%99@?}%%2%@% %g& Tﬂ&&&t%‘g@ga

t ct ggagccc aaatcttctg acdaaactca cacatctcca
ct t gggggaPresgglert Disgogtalfapeyey 64 deabCaafyydl safiwas)cdt Ct vaue

ccgggat gag_agcgacat c gcctcccqt agcaggt ccact acac LI STI NG,
(EVER 017 ef1esestan Bt cieen et ot Bl sabalt §R Bprasenid addive
gcgt ggt 99t o @R g HridagtEater BHOSRE BpBesEid ag@hoMiSARL aat gcc agcacgtacc
gtgtggtcag cgtcctcacc gagtacaagt gcaaggtctC caacaaagcc aaagccaaag

ggcagccccg agaaccac &gill @ngthee gxgapscy apinedis the ingiependentgiegt petwpd
gggagagca caac ct ggact cc ct,ealt cetctac ¢ a a
20t ot Lot dPIAAEAGH ST R R B SR GTPAdD RSHRREN;
<211> 486 ARivial Rrapy 135 19061 MACSYNEROYEN fiesoftddls; Urivarsit-6BMichigan,
speci fic binding protein <400> 2 Met,,,Asp Phe Gn Val dn Ile Phe Ser
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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354045 Ser A u ASn Val Tyr Ser Tyr Leu Ala Trp Tyr G n Gn Lys G@n
Gy 505560 Lys Ser Pro G n Leu Leu Val Ser Phe Al a Lys Thr Leu Al a
GQu dy 65707580 Val Pro Ser Arg Phe Ser Ay Ser Ay Ser Thr G n
Phe Ser LeWOSBYH#384ys |1e Ser Ser Leu G n Pro du Asp U é"?’“ﬂ@?s
Tyr Phe cys G n 100105110 H's Hi's Ser Asp Asn Pro Trp Thr Phe Ay Qvy

Ay Thr Au L GJy 115120125 lle L Ay S Gy

Gy Ser @ §uERG @ PserEEa @geég@{eemgeymt@%m@tbmém%&qgmsg@)the ’
A R S e
Ser Phe Thex;léif»&d%?tég@lsm]'wmpewnd\/laterastmn‘ﬁr f-ovakatopke, @ comiRsitidan GI y
L S L 180 le. d | T T Ay d

The Thr Ty FoRBHASG Ga328ponEe biriing ol tiear 4 5RnEn I LLu Thr val

Asp Lys 5Se&héﬁbth§%peﬂﬁb aﬁé%@??%lx@él@on-r%ﬂl P&dorfsiderédto hik sg%\r;hﬁu: Thr
Ser Au Asp Ser Ala Val Tyr 225230235240 Tyr cys Ala Arg S

Pro Met As@Cl'Wtb! Grmve;la;syaerglﬂo)effmt wnaammsz@amse:rf syaérgyimrodiedsasr Ser

Asp Leu G s _Thr 260265 r Pro
o5 Pro Al HaiEn ety FE vlie & hregipeiir et % pelaableaill 1 Shorbabrpne
Pro Pro Lygahrthe Iaxﬂautueéréffﬁbtr(trieﬂus Maéeffé@t obebcihageR KB 386ed v efie), 6 U
val Thr Cys Val Val val ZV@FC' Val Ser Hs Au Asp Pro 305310315320 Gu

val Lys Pherefgrablyrabopya s 1P-talq grestterdhan (id addqlidvergfiech of pBoisBRY 35
L L T val Val
540345985 B0ty g 8 by hete DYbeeP harfihe Sl brgbd (50 ¥ s ar

Tyr 355360365 Lys cyia fh&mr\&lhbﬁmeﬁtsnaIQBZBN;&edH&uURdmgM@e&H@ah!jei Au
Lys Thr 370%75380 Il e Ser és Al a Lt{s @y . Gn Pro Arg Qu Pro G n Val

Tyr Thr Lebifunsiangshemniherg te@cﬁéﬁaﬁwmsj@@aﬂwsm415

Leu val Ly T I I ;
420425430 %%@B@n@éﬂ rﬁ’é[gngﬁé'e%ig Bn@yc?nﬁf/')séa%rge]#wy@ HlpsiBoel

Asp 435440darEegeincisip Racgll BerphehesHbect asivajousSerms pé Hodgkidh rdu%BeAsp
Lys Ser, 450455460 Ar n Va Ph s ser val Met
H's o 5 BonEedashs draeferts L aceniiet ey pls Ayt mplSuasl. v sor

Leu ser Priaukdnidsysudbad 8648 dyriptdbrastic1éiEmigd ﬂQQ) CRAINTE K Eyﬂ@@ﬁic‘l 000
<210> 5 <211> 14827 <212> DNA <213> Arti <220> <223> CD37 00> 5

at ggaagccclegkemia @ldy. Haick eelklgukeryigrnsgivenic appbiasdigtep kgagland t g
gggaccaag gmgglgﬁfa%g(%& 55 BRAGAL blyehHis FRHordF B (AR RTTEH &R&!

cgctcagtc
Iymphocytlc lymphoma, B-cell prolymphocytic leukemia, lymphoplasmacytic

20 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 marginai
zone B-cell lymphoma, follicular lymphoma, mantle cell lymphoma, diffuse large
B-cell lymphoma, mediastinal (thymic} large B-cell lymphoma, intravascular large

25 B-cell ymphoma, 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

30 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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ficial sequence specific binding protein cagctcagct tctcttcctc
ctgctactct tgacacagtc tccagccacc ctgtctttgt gaacaagtga aaatgtttac

agct acttagwct a%?ctcct catctatttt gcaaaaacct gcagtggatc cgggacagac
tt cact ct caV@aYPEHt a ct gt caacat cattccgata tggaaatcaa P&%&%@%@g{m

ggct cgggcg aggt gcagct ggt gcagt ct ggagcagagg cct gt aaggg at ccggttac

tcattcactg ccgggaaagg cctcgagtgg atgggcaata accggaagtt caagggccag
gt cactatct tgcaat gg%%&&ﬂﬁﬂﬁé@ﬁ"dﬁé'ﬂ%@ﬁ@ﬁ 1%@&&“ g mté‘&'%&dec&

. t
o agaaacct O LR P A R o R B P B 6
att c?gcc?apﬂm$My?r:iclﬂg?@%cm@@aﬁm@mtiCMgam (ALlg¢t aca?t ?t
aac atcctta .C cgacaa ccatca cgccatgta
CEet ot e uitdRe b IR I e b B
acat ct ceac At MEEMBH CaRANAIGRRE l)ﬁﬁﬁﬁ’&}%&Qﬁcl@@‘lﬁ CREGRE limited to,

cat gat ct cc900 gacgtgagcC acgaagaccc ‘t gaggt caag960 Cat aat gcca
agacaaagccspleniggaargngloate gtael fyraphema cradat arecginglracedyopbarogpand

aacaaagccc_t.ccc ccc .cat.cqagpaall40, gaaccaca t gt acaccgct o
o Cooaat c Mo Rt i e AR B e s OU AR yepgd tissue
agaacaact a(MAgDRy &f B3P Bell Itk P sHsRedChoals Immﬁé%ll' i
tgct ccgt ga(tgcat ggg}éc Et"}%t%cacaac14§f€)’a ccg tagat WS?MSZ <210> 6|022851>

493 <212> lprphemez Mantieicefl dmaphases (Meds di argexcedB-cphlymehona,. 6 Met

Thr G d0seyamBAGIng 122he ® o nBpRbRS s aRR T lorbR e ol fghohia? Ve oo
Thr Leu SeintrByasobtay drae BSesll IGhiphasTa, PEkRdBetiadioT lympBemalsndlen- Al a

Trp Tyr An Gn Lys Pro 'GY Gn Ala Pro 505560 Arg Leu Leu Ile Tyr
Phe Al a LyBurfrs perHedgkias lyrapRema NBLL Al a 65707580 Arg Phe Ser Gy

Ser Ay Ser Ay Th o ol : a

Pro G o Acp Phe Ala SEroRronpysotefitec Y apolnfiio oA ipTEle bBEn " o
Pro Trp TheorBider& pul@mmBng dideasky.s Avadim@uneldigedses ir@lydel bbl2@1I2E d y
Ay dy_Ser | a Ly G dy.dy 4. Thr. Ay .Gu P 5
SEUENSE iraiadle’ pitneiie. oo oo s Bl Delmaio Bilital’ G g ser
g/ Z Al a d gste@dritris %?ct%rﬂri%},léps%}iﬁti%ﬁﬁhr%@%5&143%%%@%8&@45 I'le Ser

Lys Gy ser @y Tyr ser Phe Thr Gy Tyr Asn 165170175 Met Asn Trp
Val Arg G pelweyosiisidanatoyyosiis, ingusion poty pysitis Gnflarmseies raysitisn || e

G val THPxRpEhehdoralley Slstatlo odiodbhnariia KRR GRS D 10215008

G n Trp SesynBasmeé aiespdifsell ase€ibtetispitty ifladintatdtbolye dEeasé)Srohhs
225230235240 Arg ser val Gy Pro Met Asp Tyr Trp Ay Arg Gy Thr Leu

val G ) Asp Ty y .
Val The0 2455¢ame55logrative ol respifpten dligtragsisyadiope, ekt eespiraky Lys Thr
H's Thr Se&istﬁ%}z%ggc&a%gﬁé‘i fRéSinG g, dh@pRaRisCLeiliEbokify! Ay Gy Pro

ser val Phe
glomerulonephritis, allergic conditions, eczema, asthma, conditions involving

infiltration of T cells and chronic inflammatory responses, atherosclerosis,
autoimmune myocarditis, leukocyte adhesion deficiency, systemic lupus

25 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

30 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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phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile ser Arg Thr Pro Qu

290295300 val Thr Cys Val Val val Asp Val Ser Hs Qu Asp Pro G u val
Lys 305310315320 Phe Asn Trp Tyr Val Asp Gy val Qu Val Hs Asn Al a
Lys Thr Ly¥WO39®436P485 pro Arg Gu Au Gn Tyr Asn Ser THGT/HSHPOIRMSS 5
Val Ser Val Leu 340345350 Thr Val Leu His Gn Asp Trp Leu Asn Ay Lys

Au Tyr Lys Cys Lys 355360365 val  ser n Lys Ala Leu Pro Ala Pro Ile
du Lys Th?‘eWB’t'gé}”eE}}% IngishgGa¢eIMMENe §’Tdy>§'°@”ﬁ”]iﬂ M R$TOICEAYS G n

Val Tyr Th B R 017
o1 se) " a0ngabih, Bl Riosicipiatiy SIRERS Fabion R SRERALY, RERBHIRIET 2L
AR rni el o sVl ve
p er er e e eu er S eu r a p
o0 o Bl b Bt A vels SIS AN BTEbMaigY dRaroRia o
Hs du i n 5 LS ; A Ser
e o Sy Pkl BRI SRFSAEREsTRia Drbvid iR dntBogitorhfiéx
Artifici al medifiied diseasen andziIneim baspaent meniirade digepsetasitn <400> 7

at ggaagccc t Ct.,. ctlc ctgctactct.. t.cc a_taccaccgaap0
qasat t ot ot PGS ErebERl Sl ibheg el b el el e e RTRRE o
ct ct cct gccsyrramagGoadpaaliits $yatiraae] arhbet EatdroMlyashenie aadrrngt 180
ggccaggctc_ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcc240

aggttfag: g%bﬁ'&?—i%%ﬂ@r@@gg% GRITS SYndieme: Steveosre @Qcagswfqgageaﬁﬂggg
gaaga g ; a C aa
Sa0accdno0 e At PR S R A St RS LR e b EBEE ot 20
AR e gl it e el e S e A e Y
ct gaaga cc aa cc tac tcattcac ct acaat at ,gaact gqgt.
cgccagat gcswgigﬁ)@&'ggtgo@@ﬁ% G § dﬁe@éﬁcétgf“g‘agt%%'E?(E‘?%Q'Q'lt&?ﬂléag@g%oo
act acct aca; gc660
accgcct acc'”?gggg?g@§§xcagc§?§g§g n%@@@ég%?ﬁ?g%g?%tﬁigt tﬁgca720
cgct cagt cgmediatecnggrapsthac dippathic thyompoayioperiggtiars TPyt thodrothaimt 780
caggagggca,aatcttct ga.caaaact acat ct.cca t gcccagc acct gaact c840
ot 99at ddact Ly PRaGTIC RURETe CETP): BRAGGR BESoE L2, ARt HALEE ccooo
cggacccct gthastib6E\Gayhehi&, HUaSHP8Id GI6SHOGMAE tetidandanry ndRAHC aag960
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggagloz0

cagt acaac adyenyguae othitis ajst eerhoriys derinsary dyppiyrajdians augiyatggct g1080
Casgat ot oo uaete ShseRs PG Byl ABLA AR aRc A BERRT" O

aagccaaagg(Hmhinstokdehygeiditie psapgcitg tingeiditis] idipeitic Aypethidiflsm,
cgggat gag;&é&accaagaa ccaggtc;gc ctgacctgcc tggtcaaagg cttctatcca

1260 ageg et Hi5eg8R.de e Ve §leRASEa A UIGHHPHDE PRIk Sk=a syRgromes (or
caagaccacol 30,65 EH b BaRG SGAARRATICHREY FatldC hieh P6REARYS! cac
BeRg e AaT gt L P

cgt ggacaa agcaggtggc a gaa cgt'cttctca tgctccgtga tgcatgaggc
t ct gcacaacinidli#ddeznidachdigbergangtiges (IDRVEand §heeharcg ggidramie; gal482
3> Artificial s <220> <223>

g)égzgezlz%lf]@”ﬁ%ﬁ'&‘;ﬁég%Fgﬂﬁp 1%@9@“%9”@"{]0&?@1@?’5* BPRCHPIIS ey Leu
Phe Leu Legbikdtdns BtonlirBndg?shtPUONSIP, Guillain-Barre' Syndrome, large vessel
25 vascuiitis (including polymyalgia rheumatica and giant cell (Takayasu's) arteritis),
medium vessel vasculitis (including Kawasaki's disease and polyarteritis nodosa),
polyarteritis nodosa (PAN) ankylosing spondyilitis, Berger's disease (IgA
nephropathy), rapidly progressive glomerulonephritis, primary biliary cirrhosis,
Celiac sprue (gluten enteropathyy), cryoglobulinemia, cryoglobulinemia associated
30 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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151015 Asp Thr Thr Gy GQu Ile Val Leu Thr Gn Ser Pro Ala Thr Leu
Ser 202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Thr Ser
A u Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr Gn G@n Lys Pro Ay
A n Al a PryOg0e%eeP4hr g Leu Leu Il e Tyr Phe Ala Lys Thr BCEVUSRP/0¢5288
Gy lle Pro Ala 65707580 Arg Phe Ser Ay Ser Gly Ser Gy Thr Asp Phe
Thr Leu Thr_Ile Ser 859095 Ser Leu Qu Pro Gu Phe Ala Val Tyr
Tyr Cys G Aisepsge (fuchss, Grayes ghaease /gl Aashimete’ sl‘ﬂhMUFI’iF'S)PﬁE)Q@'}/SG n dy

Thr L V Gy dy d

Sor Gy a8y Snitfolic b ytethy (@0 RBlelRY G S &)
Al a g u Vatietmatotwyssiﬁs(()Dﬂ)yanﬂiﬁolygwosihﬁﬂ?ml%bf‘z(bdvelautcymrﬂdre diedaseys

L Ser T Ser T 651701

SéaJEN%/:E LF@V&E@%@KFE%@G’M' ﬁ“'@@a?'z Ebiél io\pinding aipeyleser withthg v
L Aysgl T Ay d

ys Gysl eHor%hHaTbrﬁ’oV@bB@ e%ﬁlejcfi‘rgdé@gg@g& éseanésé’b ﬁht@ﬁ?l yr Gy Gy

Thr Arg Lys P Lys Ile Ser Ala
Asp Lys Sechezmetf@apemc Ala Tyr Leu 210215220 Gn Trp ser Ser Leu Lys

58 T A0 o 715 (el AR LRSS T B,
Asp G n G tho¥cRId-ysa &rhbﬁ%hoﬁ%ﬁaDmTTﬁedﬂc%lﬁﬁﬁhg%le&ﬁ@mﬁ?am Pro Pro
Cys Pro Ala Pro Qu Leu Leu Ay Gy Pro Ser Val Phe Leu 275280285 Phe

Pro Pro Lybifmationglchasptierapeetic ivadministegegd ing gharmaqeubcamcgrr@gemgasoo

5310905530 i aler “3ur 8- e0kpSTispthitc Slidrebolestie Uk bnifap o1
Thr Lys 328B30&pechedinmiing Foledilawh a biiyhctisial Sesmdiheransutidtd@hymbn vl

Ser Val Leu 340345350 Thr Val Leu His Gn Asp Trp Leu Asn Ay Lys Qu
Tyr Lys q,?%%l%%@@@‘ewe iocfprrpdlate i bipding Biplenude @ themopbinationy y

L Th |

Tye Thr Lefl BESMBYSciT Sotpdiita Bhe ob¥iorE phalthabaThEal Socptapld Sarfie 2

As 32{ Gy TTD G ST ASn Gy Gn 420425430 Bro. GLu Asn Asn Tyl Lys
u

The ThriSpr Gyl spies a0 fordadsiiar (A0 00 selToauEe SteOpRCner SNaws

(ElVER 017 RhcRSs whén Bﬂﬁnrﬁﬁﬁréﬂéﬂ%bu?@é wlel!’ﬁnb\ﬁH i tHe afflasRiRclityéd Ser

Arg Trp G n 450455460 G n Cys Ser Val Met H's Qu

Al a Leu Hikelpwn "Bbamrrapensa@w adcsptpple qatrlertsi' inclgme SBoyranceall Smvicallg wsSki

sptragugn%:/ eLy%g€§49GO sp< rg‘ gn n?ed@%:%h%ég Zanﬁ%agteng?'\mr‘ld an]t:?ung'%rl %gel;nt(s: lasltlatomc

and absorption delaying agents and the like. In addition, compounds may form
20 solvates with water or common organic solvents. Such solvates are
contemplated as well.

Pharmaceutical compositions of the present disclosure containing a
humanized CD37-speciiic binding molecule or a combination of a CD37-specific
binding molecule with a bifunctional chemotherapeutic used in a method of the

25 disclosure may contain pharmacedutically 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,

30 carboxymethyl starch sodium, pectin, methyl celluiose, 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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<223> CD37 specific binding protein <400> 9 atggaagccc cagct cagct

tctcttcctc ctgctactct ggctcccaga taccaccgga60 gaaattgtgt tgacacagtc
tccagccacc ctgtctttgt ctccaggcga aagagccaccl20 ctctcctgecc gaacaagt ga
aaat gt t t acWRFEPAMAg cct ggt acca acagaaacct 180 ggccaggdtd/ER2eiede28%
catctatttt gcaaaaacct tagcagaagg aattccagcc240 aggttcagtg gcagtggatc
cgggacagac ttcactctca ccatcagcag cctagagcct 300 ga tttg cagtttatta
ct gt caacat abaie fgats raenigl, @@H@Jt%t'@@9%@@!@3’0’19@9@8@&&@@@9%@§aat caa

aggt ggcggt ¢ taqt ct
G0t goagt ot *aaaeedcating 180, AaBihet BE0HRTHIED RPTALE B I RAPLOERD G,
at ccggt t ac abowd breahpingtidracthatent, apamirgpte Sdéperdigegaingadosaga daraagl

atcctta ttatggtggt 600 actacctaca accggaagtt

cct cgagt gg..at gggcaat.a .t
caagggccagt hﬁfg‘%gﬁ% ?C%g%cgacaa gt ccat cagc660 accgcctacc tgcaat ggag
cagcct gaag gcct cggachohhi@stor Gife ?b%%@ﬁ@%@n@%&ﬁﬁ%ﬂ;ga %%5?&;9%3

ctact ggggc cgcggcaccc tggtcact gt cctctga aggagccca aatcttctga
- caaaact cac tathetrotitecaf@dmyjbigtraticrysel ected @agctsoﬂniﬁnpergglgt@gaAncaypm'tam t

cctcttcccc _ccaaaaccca a ac ccctt_ 0031& 900 cg(gacc ct Fg% cacatg
St 99t 0ot gCTELaN A Cam A8 JoR B R J D A0 6t PR Bl BB GToSA Y hacas
cgt ggaggt gpk .aa@@gm%@&@mg@mc@%%masé&%ﬁgwmw%@Jﬂéaecg
t gt ggtcagc gtcctcaccg tcctgcacca ggactggct gl080 aat ggcaagg agdtacaagtg

caaggt ct cccamiermiagtide, for exanplec equenusgericeinlis@quecus saldliionsaageisiensgg

scagecsoa SEserERtn haLBRESAGh B5FBURRREEIA0E, URBRb AR EyOERSRoO°"

ccgt ggagt ginglaigaeams coipgdagokition RingeragéardseagearmeBhddbdashcccgt gc
t ggact ccga cggctccttc ttcctctaca gcaagctcac cgtggacaagl380 Page 10

SEQUENCE_ L FripTiqs lairted %mger@lors‘@eda@léa@afa;@@oa@a@l@fe@g&an drplede variws

co00gt anat a0y BASRRIAY RS A TR DB 0L BRBRAMERRRARMR G o O
sequence <220> <223>A CGaigdty opaquéous darnehsng.gprvwdter, buffd@d>wdier, 4 %G u

Ala Prg_ Ala @n qu),l eu Phe Leu Leu Leu Leu Trp Leyu Pro 151015 Asp
Thr Thr!'9@ §2/8ey013%9 &!”eLeﬁa%‘ﬁOUéIWSB%'FS"F'?%mAV&OﬁW” {he potiye C?@’@QEOC’

Leu ser Pr ih # Asn
354045 Val FP'Ta?rrm’s“egrrélwpgfgﬁ?e AY%J&%&?*’T??W nﬁfa@tu}z% °E>r§§ue ySuG n Ala

Pro SOSSGOSmnB@usLéuch lexcipigntsPare wSaenqlegﬁgenﬂseerkaasdalwnl l e
Pro Ala 6570 580 he Thr. Leu

T 1o Sarhadmehdicodt mehhedition? huitionerohy imic8icks, SOt

A n H's Higg ﬁ@tew ofgnegunPir érdamﬁbﬁd 0@ ddakiaddp&aing’ér Lys
Val Qu lle S 012596\@ 2o g ypGIygSer Gy

Ay
dy dyog vethng a@eytscmay bs@msqv%y@&cur@ng pbeaphmtldedm esarmp@l lecitiia, @y u

Ser Gy TyiorGseiioh medudRlor H Msidrabie b cfectiE oREE e T o
Met Pro QG polluys/efAwericestebiate, Oroeénddtivn bBodubbsl 80etAgiané bridAsyitrRoag Ty r

Tyr Ay G Thr Thr Tyr n Arg Lys Phe Lys 195200205 Gy G n Val Thr
lle Ser Al Redicgigoh Sef@&x ehﬁataq*g?aa_@d gpgg¥ycetancl, or

Ao Ser A e”%‘?‘ﬂ‘%@d%r RO R D5l el SeTor Ry

25 acids and a hexitol such as polyoxyethylene sorbitol monoocleate, 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.

30 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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Arg ser val Gy Pro Met Asp Tyr Trp Gy Arg Ay Thr Leu Val Thr
245250255 Val ser ser Asp Gn Qu Pro Lys Ser Ser Asp Lys Thr Hi's Thr
Ser 260265270 Pro Pro cys Pro Ala Pro Qu Leu Leu Ay Gw%lTllFr

o Ser Val
Phe Leu 278288%Y85Bhe Pro Pro Lys Pro Lys Asp Thr Leu JRA09444288
Thr Pro du 290295300 Val Thr cys Val Val Val Asp Val Ser H's GQu Asp

P A u Vval 30 0315320, Phe Asn Trp Tyr Val .Asp G e |
s Asn Al MBSO M SRS S RREPIOTIOMSE. G BERT9Ys RS RS Thr
Ty Arg Vabnueh (886 cHebileWBA8ERARG TAinuBEIGkBIG! Anfhiiiep Trp Leu

Asn Ay Lys u Tyr Lys Cys Lys 355360365 val Ser ys Ala Leu Pro
Al a Pro || &oghilizayen amg recosstietion ieshain0es 538be Anployes. G willden Pro Arg

€ P € | . T Leu. P 85390395400, A .4 L
Thr Lve asAreeteialed by HossSiinehin BLaP ot SR TIER G it (5rpasRPuoHfar Sy
Pro Ser s5Aspdd t8 vAhand/abgrees of betivilyYosseind it (By/1eWhR iaPHawdtdhdro G u

Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gy 435440445 ser
Phe Phe Leadippteddecompensaig- Thr Val Asp Lys Ser Arg Trp G n 450455460

G@n @y Asn val Phe I 1 j
465470475480 Hi s Tyréﬁh?%%ﬁﬁ@gg eaﬁéefah@%?%%bt'\éi?*@g%ﬂéﬁﬁ@en Page
12 aquedisQuUshiERsibh BY ItiNCa(diNBiRoDWated privige hdSetd0e s8iPoudd ir211>
1482 <212> DNA <213> Artificial sequence <220> <223> CD3 <400> 11

at ggaagccc2gRbdyegyibt 2 gisperingecwabin 2966t SUSRRIAING It Gad pReraringore
gg9gaccaggdnRReALRgK IsGhReY %Fsiﬁ%ﬁﬁﬁ@@ihg%g@ﬁk%&%@eﬁ&iﬁg%@gﬁ&%re
cgctcagtcg caggagccca ctgggtggac cggacccctg-ttcaactggt cagtacaaca

e et T B oA e Cnact Ot or cefeopar 99¢

cact acacgc . .
ctgctactct tgacacagt %%Q{&&EE’%E QY{Gbg(-tspgglﬁ@§5}%W@%Cg§£rd}ﬁyﬂg{pnal
agct act t agchéAGBBGRLLE # HEak idin IRRASRAAVandRRBID B Sar e #6A0RSs

ttcactctca cagtttatta ctgtcaacat cattccgata tggaaatcaa aggtggcggt

ggct cgggegtheadibaeagefe.gipugitngt e atdersy ehguigticde pgtralugiuas 42 ocgotettyc

tcattcagtg t caat a,accagaagt t . caagggccag.
ot cact pc EEEEERE Ebd SHEERY B L ePRGRLN S SRR LR ST
cgcggcacccaemirgdnict With BRARATEIACTAEELEAGRRSIRULE aBleetdd. TRLS! S BRRS
ccaaaaccca aggtcacatg cgtggtggtg gacgtgagce acgtggacgg cgt ggaggt g
cat aat gccaPRTEAseHECR] conpgaitiender Rarediesl duectingicatkble Hradgafpyocoptain
aacaaagcccq aag c - a

Ctgacergee lorene e AR aats A 06 Ak o Aot AHAGA 2RO

t t cct ct acaindgeeyngiasogtenitccbe enddgatpctogiontaia @aa galgotdtedieRinggrtct

acagaaader suln 558 JF0ne PEEAGRAY. kil Guloods PR a0 prEeuPadC
al { COgCCazn GhAGHENR CorhSRSRAI LeOIRAAI oS IRk AALATIRA

gaactgggtg ttgatcctta ttatggtggt ccgccgacaa gtccatcagc ccgccatgta
t t act gt gcaandygtecdascgbed ircmbeg detnil iy tfgoempte, Remipgiorts Phamsacectcal

catgatctcc agacce .t t .agacaaagcc..gcagqogagqg cC} gcacca
ggact ggct oL Eag otk HERE RS B LLiARRY, eGROHCRe A Reb  hRBHEGRe
cttct at ccadGRRATDHIT- tﬁﬁ@iﬁg%@l@@ﬂé§ lwhg%ﬁﬁ%&ehggl%ﬂéﬁgﬁﬁc
tctgcacaac ga <210> 12 <211> 493 <212> PRT <213> Artificial sequence
SEQUENEE _Lbisdingicqlemstes)is within theyrargeot0.Qp puptac RO mpdas kg ©f bpdyli ng
protei n <400> : Pro Ala G n Leu Leu Phe Leu Leu Leu Leu
Trp Leu Pf‘gg@g%‘i%@#ﬁﬁ&@hr Gy GQu lle val Leu Thr G@n Ser Pro
Ala Thr Leu Ser 20253@ pgrewm8esutidadcdmpodlichsAngy Bban THY fokfbf Sasterl¥ s
Arg Thr Ser, G n Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr A n dn
Lys Pro QG iiegiablexpguenus, clg8sbounsHsReFiare dispeesions oferilaipewdess fopthe

Thi asp prodihpoienol Preflefandtsiaie fibiobiE satiipfs b Feheiohss Ml ¥
Al a VaB0 TysuspegnsiGy snayl e fdrsutdted Secording 16 HHelikhohaparsisingrtbose suitbibte Phe

GIyGInGI(yThr.LysvaI_Glulleéys Gr}/' ) .
iIspersing or wetting agents and susperiding agents which have been mentioned

above. The sterile injectable preparation may also be a sterile injectable solution
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115120125 Ay Ay Ay Ser Ay Gy Ay Ay Ser dy Gy Ay dy Thr Ay
G u 130135140 Val G n Leu Val Adn Ser Ay Ala Gu Val Lys Lys Pro Gy
A u Ser 145150155160 Leu Lys Ile Ser Cys Lys Ay Ser Ay Tyr ser Phe
Thr Ay TyWOAE¥W1268470175 Met Asn Trp Val Arg G n net RE@/E2Q09{04R88T v
Leu u Trp net Ay 180185190 Asn Ile Asp Pro Tyr Tyr Ay dy Thr Thr
Tyr Asn Arg Lys Phe Lys 195200205 Gy G n val Thr Ile Ser Al a Asp Lys
Ser |l e SePryugpenspni@ nasytoxicaereeirligascepigbisegiiusat onsalvanisiopl a Ser

rop Tyr Tr 9GP APt fatb e dhr DRECatb e e SN P ST Ne
(EnER 017 QispSSiorvmkedieft c&&éinﬂ@f@&&aﬁpﬂe Ryatet, shebel, pBWoI ﬁepeiarﬁp@hr

H s Thr Ser 260265270 Pro Pro Ala Pro Qu Leu
Ser Val Phelyce®! ’Pfg@lé@@%SYF’PJea% BQLM'J@OL Hvigns glyeol g fhﬁrllkﬁb@umlel | e

g ﬁégSE?EP%ﬁfési?ni*eﬁﬁ%@%%%%ﬁ%ﬂ@%%%ﬁh#@' P SPERET ot | °
G u Val Hi solaon AInaalerlsonTlsteriLqS‘ xéde@G%&arﬁeott@majlydmpl@eﬂ @ a sﬁbvenﬁsn

S Thr T Al Val L 340345 Leu Hi G n As
0 Lou Ao ispeiflooiieivg. ReuhiBpUncse AnionaBied 8l megbeAmPIOY A o

Leu Pro Al gcRidhg é)ﬁ"ltr%tlé: rh¥fo- -B?rdtdt!{@ér@% Wﬁd&?@ﬁ@@%@m& 3udty s @eYc Gn
Pro Arg Qu Pro G'n Val Tyr Thr Leu Pro Pro Ser 385390395400 Arg Asp

d u Leu Thacigyigdase icthe M@Da@lonlgémjaa’sableys Leu Val Lys 405410415 Ay

Phe Tyr,,Pro Ser Asp [|le A I u Trp QG u.Ser .Asn ' 204 5430
pro G % Asn Tyr 1yl Bafs ¥k ofiplndsi BeGiriegha b Sl § € pient

435440445 ete beity ists Sah draluidity’caMale rMaMtdidsd, $6 ex@ntbld! P
G n 450455460 g@p;sﬁh?ap‘sﬁ( Val SPheeEMSp sI StlgrcaVale Met Hs d ue Alngb Leu

Hi s Asn 468y {Euussuefa epafingy suchhas '@Pﬁhlny@y thermaiateneaee péthegeauire® vy

L 485490 >

<¥§0> <223 co%f'gsegplgéﬁ%%és% %I né%%)ro e| %35591 ELEE%E@CEFﬂng}?{IG

(EMER 017 %b@@nd@#ﬂﬂzgdxﬁjit&trggﬁa@mmda@mmgotageqmrhostttﬂe oregeivadt ct
ctccgaga taccaccgga aaat cacagt c tccagccacc, ctgtctttgt

ctg ccagaggaa%%{@%tdﬁ%gg@tf %tt"tgtafgpg rrg%raew%f% éﬂﬁgéﬁpﬁﬁf@r'ﬁg”@ﬂéﬁﬁ‘g'ag

cct ggt aCC&Tﬁé?E@%ﬁﬁ&ﬁ éﬁfﬁe%ﬁ@ﬁ%ﬁﬁ&o@@%ﬁ%ﬁ{s‘:ﬁn Bébgﬁ.@m Sbod %ﬁBGQt

t agcagaagg aattccagcc240 aggttcagtg gCagtggatc cgggaCagac tt actctca
ccat cagcagantiteatsigt ot 3Tungea ggentst fpr eagmptea pacabengt céderohutavat, pbegalt a

at 9ot ggat 4Bt a%ﬂééﬁa%o AR o dgRGeagR o bedbrteodda Eae

t gaaaaagc Cis6@ar0aiHns, 4606ingaa daigars 6CSSHIGRAEHbrleC F98lohged bBSdrbEae Bﬂ

gct acaat at gaactg 540 cgccagat gc ccgggaaa cct cgagt g at gggcaat a
ttgat cébt athﬁt"alﬁg@g%g@@wmcﬁﬁﬂdlﬁa r@dﬁ@mmyg gymg@@ dhg cgmpastianst

ccgccgacaaofggg%%@ Ségfﬁsgbsorptton, 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,

25 Dbacitracin, 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

30 enhancing their utility for both in vitro and especially in vivo uses, while other
compositions [acking such balance are of substantially less utility. Specifically,

compositions contemplated for use in the disclosure have an appropriate degree
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accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgca720
cgct cagt cg gccctatgga ctactggggc cgcggcaccc tggtcactgt ctcctctgat 780
caggagccca aatcttctga caaaactcac acatctccac cgtgcccagc acctgaact c840
ct gggt ggacWOGWAGdtt cctcttcccc ccaaaaccca aggacaccct REI{YFANELHEEE00
cggacccctg aggtcacatg cgt ggt ggtg gacgt gagcc acgaagaccc tgaggtcaag960

ttcaactggt ac ([;; g cat aat gcca agacaaagcc gcg%ga. gagl020
cagt acaaca©f té{d%QQtl@ngfgmé govhjel eevnitcapsasRiiaycR iog Rl {jlgtlﬂgtmso
aat ggeaaggy,g &%m@%%ﬁ YebfodBCANMIRS i [ AREF ol 9002221 140
accat ctcca aagccaaagg g ccc a’gaaccaca acacc gcccccat cc1200

cgggat g?gc cbrgptomdmt atrma@gmac@:l neérgbiaekdc @ mgaﬂ»@aa@?ﬂ actide.t ThGS, aig gg
agcgacatcg cg¢ ga caa cagccgg agaacaact a caagaccac

cctcececgtgec@ F@%&@(‘@%@%‘Q ﬁg’ggrﬂg g‘gg@tr %@@?yﬁ&@tl&%wh@gt@@e@% 8380
agcaggt g9c¢ 4aplefsd a tgcatgaggc tctgcacaacl440
cact acaggcdagaagaggl‘(fr;\ta s@?ﬁ%%ré%ﬁ@nt@%ﬁ%&ﬁgigt gald82 <210> 14 <211> 493

<212> PRT <213> ArtiIﬁianieaspeet;]um‘akmjs@mediszb?,ureflbemdemesié;biof: bi ndi ng
protein <400> 14 MNet Pra_Al a G n Phe Leu Leu Leu Leu
o Leu o BOTBIRENORSY o DA aPeds bBEol MESeHE SPalposhn IR CoRAEY o

Ala Thr LedmbgaintEHs A6 copbiRdublEot-torhbdadsEERE hanfiistetdd 202530 Leu
Ser Pro Ay Gu Arg Ala Thr Leu Ser Cys Arg Thr Ser G u Ser 354045

Val Tyr Seeorgurrenty, tpgeth@r in thg rsa-erpr@rmaptylstlcnﬂy) acgptable cairier o

505560 ,Arg._Leu L u, | P s Thr u Gy lle Pro
A= o518 Saeraptshinut Eanellaep T, I r gy R GPRhe T Lew Thr
Il e Ser 85ﬁrﬂﬂﬁnc§iﬁéra|p@umﬁtrle he CB37-dsdtifidindihg m@éculey antys bRyisctiohsl
Hs Hs Ser 100105110 Asp Asn Pro Trp Thr Phe Ay G n Gy Thr Lys Val

A u |l e Lyshemgtherapestia oan bpyadminisigred sequentiplhyain ay ordgryangdp aayy Q y
Ay Ay ThEorgn}ﬁa@ﬁJ 130135140 Val @ n Leu Val Gn Ser Gy Ala Ju Val
Lys Lys Pro U Ser 145150155160 Leu Lys Ile ser Cys Lys Ay Ser

Ay Tyr Ser Phe Thr THeybifging Atsledfé Ibiflibctordt chésotherapadc, &g G n Met

Pro G Lysrq(r]q:\i eu Qu Trp met Ay 180185190 Asn || e Asp Pro r Tyr
ay o JsTigoriati copmoslidns Gay BrediesEsed ouapg ORI HNGEEab. || ¢
Ser Al a AspadXforal pb{f_hrﬁwa%gan@a@'v%gﬂéﬁy,lr@&a%a ;sg%?tgacgaﬁial ihRRcih, ore'

Leu Lys Ala Ser 5230235240" Arg 'Ser
val dy Pranveamiisptiarytheteqd. 4141pn@\emb@dyne'rﬁrbﬁédhe/é}Dthpez;#mﬂma@ Val

Ser Ser As n g ro.lLvs,. Ser Ser L Thr Hi s . Thr Ser 65270

o o Pro oBolclieait BRdiatiaE cifofefngtic Y adluhilaiecareRaHY,

275280285 eﬁlé@é&h@:édtl%r@@q&&%ﬁy0iﬁe@ém$@reﬁ9é?8{95§99ed/ﬂérewnnéMes

Val Val Val F Val Sef Hs Qu Asp Pro Qu Val Lys 305310315320 Phe
a

Asn Tr g0 Tysubgdiangegs @isctioar, lmravemusmﬁ amuscler intyacistarmal inectioB3®0335
240345950 M Flud¥es ABmRiualeh o ibugteher® plfusm®ly iffaphSiay o
Lys 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
25 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
30 formulation intemally. For example, biodegradable microspheres or capsules or

other biodegradable polymer configurations capable of sustained delivery of a
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355360365 Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser
Lys 370375380 Ala Lys Ay Gn Pro Arg Au Pro Gn Val Tyr Thr Leu Pro
Pro Ser 385390395400 Arg Asp GQu Leu Thr Lys Asn G n Val Ser Leu Thr
Cys Leu VaWo(/12¢M410415 Ay Phe Tyr Pro Ser Asp || e AGE/WRIOIOHISETr p
AQu Ser Asn Gy A n 420425430 Pro A u Asn ASF1 Tyr Lys Thr Thr Pro
Pro Val Leu Asp Ser Asp Ay 435440445 Ser Phe Phe Leu Tyr Ser Lys Leu
Thr Val Aspompssifen (agg amoiulip polypediies gotitgdy, er ymal molegulPmante Cys

Ser_Lou Solisedhesifmbioft 8 fRbiRIEABRER AL He edes 5]

<213> Artificial seqnestapertR2émpotiivns GRSy alse el ddlicerednd itigpatiedt at n
<400> 15 at g%aagc_cc cagctcagct tctcttcctc ctgctactct ggctcccaga

t accaccggab® gifesyt Hie MyHPleagmnisiatiage Maydeiegeetad gnutarediislyceya
aagagccgcc %8’ et §c§rﬁﬂs@<§r‘gd %@53@9@@@ of BRARI Y tc?uﬁaiﬁ%%%@tg k ﬁ@?erféffc%gic?c ca

acagaaacct ggccaggc cta catctatt gcaaaaacc agcagaagg
aat t ccagccgrvideag eoritthuoSEQURNEEhE. tHeTapGtiC EvER A3 kidn 0 AdBitionabipetapyghay

gcagtggatc, c acagac, ttcactctca ccatcagca ct agagcct 300 gaagattttg
cagtttattab%g’g ’Hé@éﬁd ewtn?élgsfbésgw @%8@&?8&9963@%&&%@'3@@%@@5@@9
t ggaaat caa aggt 9gcoghingmgiREIgaaE, BHEHGER ChelBURISRE 4 S0cSHIBRS RSOt 0
aggt gcagct ggtgcagtct ggagcagagg tgaaaaagcc cggagagt ct 480 ctgaagattt
cct gt aagggcempesgjtionsaef thisatisaiesiirg may coraeriset orgaerongythg b 4de dijutizg at gc
ccgggaaagg cct cgagt at caata ttgalcctta tta t.ggt 600 aclacctaca
rcoggadtt: melnyo Ul BreR i efetangllE e al spR AT B sRE oAt acc
t gcaat ggagcreedlaed By B hrea8oRCHsS68FE ¥ Bledadrhinlratias af ZAdIRE Fhélaalleg
gccctatgga ctact ggggéng:gcggcaccc tggtcactgt ctcctctgat 780 caggagccca

aat ct t ct gabidnediaae! herepeltitc Ot gerHbinetigr carpogitians ndemunchern Wil
cot eagt of L EP ARG ARARC PEANBOAREARESE EALARIGLE BN HRIBSHRCLO

aggt cacat g cgt’g gagcc acgdagacceé “tgag caactggt

acgt ggacggardistahigppgagrabhgabgiona agacaaagcc gcgggaggagl020 cagtacaaca
gcacgtaccg tgtggtcagc, gt cctcaccg tcctgcacca ggactggct gl080 aat ggcaagg
agt acadgt g caaggt ct &f%ﬁ@éﬁ'ﬁéwtpﬂéﬁbﬁ@d@%ﬁcﬁig@&ﬁﬁ@m rReleadlgt cca

aagccaaagaotfr YA ARIRIEE ﬁfb?&ﬂlés%ﬁ?@rﬁﬁl%%eﬁ?ﬁ%‘iﬂé&ﬁggbcﬁﬂﬁgat gagc

t gaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcc
agcgacat cgbiodigjguelgtges génidgniad to ot aydegy mujeautesitbhaeasg L¢3t gB320

cctccegtge tggactc cgqgctcct t t a _gcaagctcac C acaagl380
agcaggt ggccﬂggﬁﬁﬁﬁﬁ"@%&& {r@g’d%g(g[ﬁ i@ iﬁ}ﬁ"g’m&g%@@”t@ g%éi’i%c 1440
iggéicgggcgﬁgétﬂ%%é?&lﬁhﬁﬁﬁy% strfscecatligeadi4, 9RLa84 2743020, 1052 132493

rtificial sequence <270> <223> CD37 specific binding

pr ot ei B0<4(ibselli@crptor QL22AalsoPeteraiddo@sri aueld, [Belynmihecyiecall @ghesianeu

A8 T LelossbitBs BoAN, cdfs g @oet fundte afigentio gl

Arg Al a Seto 4d TurA6NNEEré8rT atkdr r@&épt&é&éﬁanﬁl@&n%@eﬁ&ﬂ)ﬁ&ﬂ fdoepfdror
Lys Pro Glé A n Ala Pro 505560 SEQUEN LI STING (EMER 017 01 SG Arg
P

Leu Leu |1@r58)k CP§E (Allymphecyie activaioneatigen, CBBY. pise refepedita 285707580
8A5r38 Ogge Seh ciidaYiorr®7-LadtigsH, BF %71 or BE )R8 T yrfibhobie ddiGatiSH
25 antigen CD&6, also referred to as Activation B7-2 antigen, B70, FUN-1, or BUG3),
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
30 (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

40



Ser Leu u Pro Qu Asp Phe Ala Val Tyr Tyr cys Gn H's H's Ser
100105110 Asp Asn Pro Trp Thr Phe Ay A n Ay Thr Lys val Qu Ile Lys

Ay 115120 ly Ay Ser Ay Ay dy Ay Ser Gy Thr
Ay Gu 13%@%3‘?%65\%;& G@n Leu val Gn Ser Ay Ala Qu &ﬁ%’lg%"gﬁf)]é%bm
Gy Gu Ser 145150155160 Leu Lys Ile Ser Cys Lys Ay Ser Gy Tyr Ser

Phe Thr d r 16517017 t Trp.Vval Arg Gn t Pro Ay Lys
Gy Leu d ésﬁsrﬁ@aé@h%%@%leﬁﬂlqﬁh&)A%N@oggf?Hp %OV@‘@ Ay Thr
Thr Tyr Aspeddbtbr),}57-RAh l'grev—ﬁ:lfb%ﬂﬂﬁr%ﬂﬁoﬁﬂb't e¥abtol Bxkprebse Ahatesp
Lys Ser Ileoggr tfhr Al gl r Leu 210215220!%}’2‘ T?ﬂé SerpSer cf@tyjaLys Al a

Ser Asp Thir Galis, BrsellsrpndTiyelgidcells lspstansbmmamnbRrid; see Daag, € 3. pr o

Gnab p eyl Sindiioet of e F el coimefiies XusnoBieaibn 3 )1
Pro Al a5Pr intédaukireti0 becrefibry,” May. NRsd, Sa665AB6R€03BHUCDT3284188 pefBhred s 0
Pro Lys Pro Lys Asp Thr Leu Met 1]le Ser Ar%’Thr Pro Gu 290295300 val

Thr Cys VaPS VAMopAiecrasis bastogmcepios seperfaaly megber d, QX0 (&40l

Thr Lys 3205505 C Lo RN of SRRy S5 lEl dicBofiind, | 3
G n Tyr Asrec8ptor)[r BBy@- 18R liyaid NakpiBerT-vell amiigen344®BB5650-cféFh|ant\ig*1n Leu
Hs Gn As As Tyr Lys. Lys 355360365.Val S
e O A LALEDEES ARl Shbebtseimly e el S asAGR D o7,
Lys G oG meRiberA. 8 0&90UigBha, & G?Dy@JL%,T(%Ig% gg(alécﬂéf@r?éb fJ & Pehor Necrosis

385390395400 Arg Asp G U Leu Thr Ly n Val Ser Leu Thr Cys Leu
Val Lys 406agtorhigand superently merberSarT Nistelated aativatical praiein, TiRAKI ar TSer

Asn Ay G r u n.Asn Tyr Lys Thr Thr Pro Pro Val Leu
Asp Ser As elg@fbﬁgﬁﬂg‘)@&méﬁgIgﬁihef_ili?'Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp G n B&bdiss60cHdnotibiaplatic dgéntEaenteiplstea aSeanrthé Met

Hs Qu Ala Leu Hi's Asn 465470475480 His Tyr Thr G n Lys Ser Leu Ser
Leu Ser Prihergneutig agantsiogude allxylaling agents, qurhoasairogemmnsierdsie.g.,

Artificial 20> < e : 100>
1r7 iatt bgggg@ggﬂgggﬁ@gg@?'cacE{‘ %tc gggg@l}é{' c‘fcrp %Qg%'gg’aﬁﬁé@%%@a‘ﬁ%gfg
g?cacc?aafniggagfea@@gctga?L?aFFE(BtCMQCWhet(otebﬂna@zdzzg?aftgtaegt ga
ctcagctcct, gc agtta agat caa a cagc

tct c? t cct c(f‘?%gggfg‘gﬂbg):gﬁ&?@g}ﬁﬂ%@%@ﬁ{?@kﬂvkme@%@% : g ct g? caagg%J
aggt ggcggttr@ﬁyﬂé‘r@%&ém%ﬂt@“ﬁﬂm ﬁ%thﬁ%%@%&pf%rﬁ%eﬂ bt S?,ta"hfdt tgg

gcaaaaacct ttttctctga cattccgata dg g ggagcagagg tcaf'tcactg

ggct cccagahexagalygagiarsing d giviid caltretaguire)i sy agiéoretes Gog.abestanggad

gtggt gggt Ctri%gﬁgg?ggf%aggt;[)g}z(%r?eahﬂ'lcn; 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-

25 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.,

30 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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taccaccggt 60 gactgtcaccl20 gcagaaacagl80 tgtgccatca240 cctgcagcct 300
gt t cggt gga360 gggt ggcggc420 cggagagt ct 480 gaact gggt g540

SEQUENCE LI STING (EnER 017 01 SG cgccagatgc ccgggaaagg cctggagtgg
at gggcaat awoDrRzgeieess a tt at ggt ggt caagggccag gt cact at ct REIHESHIGLI8
gt ccat cagc cagcctgaag gcctcggaca ccgccatgta ttactgtgca ctactggggc
cgcggcaccc tggtcactgt ctcctcgagc aactcacaca tctccaccgt gcccagcacc

t gaact cct gceordination camplexessuah @s aisptality, catbogkatiot andtgxpliptetiogsuhsiituted

gt gagccacg aagacc t caaqgttc t . aatgcc aagecgcy
o o aupaRac Sen i sl e BB R R IR S s PR R 2o
aaagccct cCnigfsitashe QURIPARASOCITRER@Agaa ccacaggt gt acaccct gcc
cccat cccgg ggtcagectg acctgectgg tcaaaggcett ctatccaagc gagcaat

cagccggaga acaact acalurgef dkergeetticcagants epntemplated by iiia disgesuee gt

ot aaat ga. vealia B 96iitRhE3S50: SRR R°AT PRIy pbLes s,
<220> <223whidhtt 1 00ppréés detadk theihamins pasterhiof thd indiviviuap beingitreatd¥dd

Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 51015 Asp. Thr Thr
dy Asp I ENEURCTARPIEFRIVERGLNER INChiCS, fQr£xaa1Plq, AenSterofsp sRrindlagnertpry

o SJ T B8 NiDR] Bnblos EgiRbotiddis! Hisgbe AdihB aipfiiipmaiR
S5m0mehg e o °mrm$a?ﬂé°'°we”?”§éfgﬂﬁfef e
2t 8280t mposiianeing JARD desgrigion tre e fohul hins teptmentof frany

s Ser Pagher8uoHEMUENERALET LG RAERALT 01 SO 100105110 Asp Aon
Pro Trp Thr Phe Ay Ay Ay Thr Qu Leu u Ile Lys Gy 115120125 Ay

Ay Ay Ser Ay Ay Exeynmmw ISBAI0E gre@hpsean jrod t}ne@raupse@nsa:stlmglc3013514o
Val G n Ley val, G n L S u r

V45160155 BybTepTrien. adpoBn St Rc R Sicas Vit BBl o,
Tyr Asn 16863iebieit avBisiahdates! Exumplaqcy@nagésm%taré’bﬁoéanwdm&h bouseU G u
Trp net Ay 180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn

Arg Lyé5Ph@omwlnggnjmemn@ue@ﬁywanhvamﬁ@olsérpmoaxwm@wys Ser lle

ava et Tyfvenbide SR e bR HiRISE breHoskf ol e By RbndSiha
Trp Gy Argf ddrijsoer, deeamdtabsdite, h&d&iﬁ&%ﬁe“@bth@ﬂjremsol&% peedniBvlondy s
Ser Ser As s Thr H_s Th r Pro 260265270 %T)U Cla Pro Gu
Leu Leu G&Q%Q”'PPBG‘S %efva[awb ©lqgical EpRPopSe 8355 ROEgUlepy o Lys
Asp Thr Le xré\é?édé &n%eéeu@lﬁfaw?nf ﬁs@e% V@mg}g@g%\%g g&a %lt}ﬂ%'rs Val

Val Asp Val Ser ‘Lys Phe 305: 0315 Asn Trp
Tyr VaEOAs@uaH a6 Wiel TNIF anl\a@bnisltss(eﬁgs reta exceptd Embirel)|_gdaliPnum 3R H3@083harkil g

val Leu t1 Erhagiepae ek nfiplors endrginafn Ebetigingiiore.
355360365 The biological response modifiers include monoclonai antibodies as well as
recombinant forms of molecules. Exemplary DMARDSs include azathioprine,
cyclophosphamide, cyclosporine, methotrexate, penicillamine, leflunomide,
25 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
30 concurrently, with concurrently referring to agents given, for example, within
minutes, hours or days of each other.
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SEQUENCE_LI STING (EMER 017 01 SG 370375380 Lys Ay Gn Pro Arg Qu
Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg 385390395400 Asp G u Leu Thr
Lys ASn G n Val Ser Leu Thr Cys Leu Val Lys Ay 405410415 Phe Tyr Pro
Ser Asp | | WOAPW/IKM4 T u Trp Au Ser Asn Ay A n Pro 420RCAF3F3090HIISASN
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gy Ser 435440445 Phe
Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp G n G n 450455460
Ay Asn Val Phe Ser lganotr agaectvthie Hitberdheranestic egemiis agginisiessd

2100 16 <ol Spphdhisbala BBl o ket bl b Beelt 41

CD37 speci tb@blpiatieh BEMpOSitien N PREPAIMihdstaitiBe 2eBEAD RAGIBBEAH6H of the
tctcttcctc ctgctactct ggctcccaga taccaccggt 60 gaaattgtgt tgacacagtc

t ccagccacciutngr Bararguticacent withia taa@@mquaingt@sw@wr@c@rg@r@ Waak REef l§a

a2 91 52 B A E SR ER AR BRARARhAAD AR RARgEH A 6 209C! ot

catctatftt {Caaaaacct tagCagaagg aattccagcc agg ‘gcagt ggat c
cgggacagaccémbimationh campositicrag itdgfucibieagantenipBied et gat furthgr thagdpdutict a

ctgtcaacat cattccgata atccgtggac attcggccaa3e0 accaagg tggaaatcaa
290t ggeggt 2GRS SHENISSTesR B HAden JB 20 BFatRD JdBeBradymeBEtlec aget
gcagcagt ct oGaa6&HSR IS uESHRRBAPSHR ini<SEBA id ﬁ%éﬁgto%&%ﬁsé‘%ﬁqirﬁﬁélfbﬁaggc
ttctggttac tcattcactg gctacaatat gaactgggtg aagcagaat a at ggaaagag

cct t gagt ggmara maninatas;, haurse ot weekaatert wmodi69 hodetube, difaoetianat ggaagt t
caaggggaag ,gccacattga.ct gt agacaa. at cct ccagcg60 acagcct aca. agct caa
gagt ot oot agirit g Bt oP SR LE SRR A5 A O] YL at gga
ctactggggt caaggaacq isqgﬂlﬁé‘ra&ﬁ\%mﬁlbfééﬁtﬁgﬁﬂﬁgﬁﬁmﬁtﬁiﬁgWécmﬂé'ié“ gacaa
aactcacaca tctccaccgt gcccagcacc tgaactcctg840 Page 24

SEQUENCE_ LadsTiniregtiErombinadion S@h afirign egapaibigtagent sthecein doe Bother

o gagccacq Utk 0kn 08 A GRR B a TR A d e PhRTR i JEBRN OB
aat gccaagaadram@Eyetion on40a 89 agnailisdlofl aeaitiagepe o &5l g radigiictagcgt ¢
ctcaccgtcc tgcaccagga ctggctgaat 1080 ggcaaggagt acaagtgcaa

ggt ct cdaacthgtaRrye cBieci@diaiign deerany agaunjelgErttie comiinafiop:wikhhar gntibody
ccaaaggyca, GuesGHAPRAHASRIA ?E d%fé?h%&%éth%‘i%ttigg???si&i%ﬂoand at

gat gagct ga ccaagaacca ggtcagcctg acctgcct t caaa ctat ccaagc
1260 gacat dapesdypiggibyadivgu perdabeog treatpticiggegecencaact acaa

gaccacgcct 1320 ccc ct act ccgac ctcettcttc ctctacagca .
?gct ;:ac;:gt ggacaagagl? fgg’g"}ﬁ?@ﬁ'ﬁéﬁ %@%BQ%@P%‘E @&Q%f&ese orin
ccgt gat gc ROgKdaGt GRGHEAY; cg
ggt aaat ga1@99@<210> Zﬁﬁgﬁﬁg%%gg < 12nt>5@PRT <2?§s;%%?§ﬁﬁlci%e¢sgée%g{r?@e

<220> 2023n ojnig@l tephing, frevedbioptinabdenagesifor patliouitarxisedse sthigs Aing pRAtient
Ala Gn Leu Lil{i ﬁhe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr
Ay Gu PRAT'Y®U Thr @ n Ser Pro Ala Thr Leu Ser 202530 Leu Ser

Pro Gy Gu Arg Al aTHaradrfitisatio ¥Sthartndifg nisgscuid, wifdeetonap4045 Val
Tyr Ser Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay G n Ala Pro 505560

Arg Leu Lethemahearppeptieongembipgtigeompesilipradesrgaggs thelBecelt popyiation by
65707580 : T - u Ile
oo 22000 itdedet Bo9e e A sibhls @Sﬁsﬁqﬁ%@‘%&‘%n@&ﬁg%ﬁ@ﬁ%’/g‘%&%ﬂﬁ s
Hi s Sep5 10sukfltibD id\slpcrdanedby al fqasTabolR2g, Ebyut@Gon abbyt 40)abbys50,abol u
Ile Lys Glby 115120125 . ,
0, 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
30 administration of binding molecule, bifunctional chemotherapeutic, or combination
composition of this disclosure resuits in desired clinical effects in the disease or

disorder being treated.
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Gy Ay Ay Ser Ay Ay Ser Ay Ser Ay Ay Gy Gy Ala Ser Ala
130135140 SEQUENCE_LI STING (EMER 017 01 Sc) Val Gn Leu Gn Gn Ser
Gy Pro Au Ser Qu Lys Pro Ay Ala Ser 145150155160 Val Lys Ile ser
Cys Lys AWOSBP/1&%4 Tyr Ser Phe Thr @y Tyr Asn 165170P3/INBEIARIBETr p
Val Lys G n Asn ASn Ay Lys Ser Leu Qu Trp Ile Gy 180185190 Asn Ile
Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg s Phe Lys 195200205 Gy
Lys Ala Thr Leu Thr Nagomgsgmpodingests, mtlegéﬁUi%ﬁng\frgrm@disme 292D 0

Gn Leu Ly

2252302352%ﬁ i B0k g@““gﬁ%%fﬁgs” FX%%CE@ S'/J@ w@é@ﬁé@f; ®ser
val Thr 24&%@&%50%%@@:11 os@;ranmheﬁual reépbdsxe&o&i@étré@ﬁne?ﬁpodsba ohhr H's
Thr Ser Pro 260265270 Pro Cys Pro Ala Pro Qu Leu Leu éi;BSﬁ«@%/e Pro Ser

Val Phe Le6lingal cotesiaguelgknawryamne QOFDV@”M@QWQ ”)%ﬁ”‘ﬁﬁ'ﬂ a5 q pelower
Arg Thr zPro G u Val e |sGIu
Asg Pr 05GI u Val Lys %ﬁ%@%dg?%@@ﬂ@&? yr Vgﬁh ﬁ’j‘&lé H‘\(/:"_<

Val Hi s Asadnhimsttatusn?hay inyzroiRe me’o’;i’eﬁiéaﬂ§36nd§n@1 Gjad&r‘ma@ mgﬁ"rﬁcarﬂsn Ser
Thr Tyr Ar vaI val rr. Val L Thr 34 3453 u s.Gn Asp Tr

Lo on G gmpPat i, TTeySdneyingrfan f0log2 o3 BoS a5 AEapayRRICYRr b Lon
Pro Ala Pr BefécﬁorGOFlrbrﬁ ®vdment (XCrRED)), lansidah iBpRAEPRER of ¥6%GhXefadt Pro
Arg Qu Pro G n Val r Thr Leu Pro Pro Ser Arg 385390395400 Asp Qu

Leu Thr Lyand\swoldirmovalanSé‘:O%Eﬂprivhem@ytsmE’A‘éuraraalnlngsﬁn@ynmmes)@mon

SEQUEN LI STI 017 ro_Ser | e. Al a Val

Tro 0l d0sebt A GReURL d395 0 LaB a5 HokaibaRleeyiRs HE PPV RENEr o
Pro Val Lew dfisRASRItieASHdA adniiiktrafiné0an37-8hecifb and ©p2hvspeefic w&n%?u
Thr Val Asp Lys Ser Arg Trp G n G n 450455460 Gy Asn Val Phe Ser S

Ser Val Metolgcyleg ipclinge measurgnaenisih chprgessB £YBkNB4evciTyneasuredvia Lys

o Lot S oPRTR LIRS A G P

<400> 21 an_g’gam@ﬁfamrsaat;@pag@wmm CCytkine c}fa@géamaytbeg@@é fredgesd B
taccaccggt 60 gaaattgtgt tgacacagtc tcc ccacc tctttgt ctccaggcg
aagagcdaccagonpplers & @Er9@§§@§8 Najed 5 it MB&D@S@B@«:M@%&@'Q@H @a

acagaaacct g @mg&%rﬁe (es88bh OF brdsid b et WdasHfRASEE(CAnd eragaagg

aattccagcc240 aggttcagtg gcagtggatc cggdacagac ttcact ctca ccat cagcag
cct agagc ct 3doingdradjan of Cip20spercifiattirding gioteates Relevard gaardemstinclgtdg,gac

Fa0ag0a0r M0 GDA0IT EGLE. ATIgR Bhor A ArOE G0 GAURCQ POrttce

t gggaggt cc Ehtg ARFERYD ré[ﬁeﬂieﬂﬁ‘ré@creﬁfsférﬂ%thﬁho%?ﬁél%?,égérgj RANRCRRhat
gaact g cgcca at gc ccgggaaagg cctggagtgg a gglgaaata ttgatcctta

ttat gggggt(mm doloentaaday gh%/gnt todhadgpeyamegt © am@lltldezcgccgacaa
{1 act gt oot Ao HREELY poentiE gt BBy b i R b ey
ct cct cgagc(BE¥R), 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,
25 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

30 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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gagcccaaat cttctgacaa aactcacaca tctccaccgt gcccagcacc tgaactcct g840
ggt ggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg900
acccct gagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc960

aact ggt acgWPge¥dadefddt ggaggt gcat aat gccaaga caaagccgcg RfFASFGHYO38020
t acaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 1080

ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaaccll40

Page 27 aleta@dawate gecgryetipd igsenasidgiedp sevsge gisegee agyegddadether
t
aggoct ot o e CRAPRAARARATE R CRRPIRRRAR AE AT AUMRERECY, .

cttct cat gc netdailes r@Gglts MCE Fegivetigu indeintg@ag ant-nelrestgcantibed g ([9aRI0R)
ggt aaat ga tcaaagg tt acaactacaa agctcacc%t Sat aggct ct ctatccaagc

gaccacgcct 2ggaph Rargryega servisiacaniihody A in M?’ idys|paffemtgd by 13>

Artificisal 3> cD37 <400> 22 Met Au Ala 1
specific bln?ilgl ng plslo? el n%%eég a Gn Leu Leu Phe Leu Leu Leu Leu Trp

Leu Pro 51015 Asp This ﬁﬁhheﬁqnt@platédeth‘a’ahdultaandl]mwelﬁﬂe*lrnwanpatle‘Nta

Thr Leu ser 202530 Leu Ser Pro, d Ala Thr Leu Ser cys Ar
Th sor & heaieh Bseatiish (e Ficsule MR doblbvAIdR TP vRTTeRim ol st pE

Pro Ay G Evé}bﬁtld?rsoswg@@ oﬁf gf ér%F'tHe%ré le.@t ﬁﬁ)éésﬁ@@ irﬁbl%vbM% Thr Leu
Ala u Gy | eProAIa65707580ArgPe Ser Ser Ay Thr

Asp Phe Thappreyinkiely|2086,3¢th B3900% tBan 2@@&3:@&%@65@%&513 vRiree Alya

Val Tyr Trc an H is ser. 10010511 As o.1Lh,. ThL, Phe Ay
Gn QyorhpeyEmaRydse (3 R6kr &5 £rbrnst38ues fobd et o'y a3
Ay Ay Ser Ay Ay [Gsyufthetr dinge éte@ tRafl 802 pabidits latdd dcdefdinydd thid U
Ser dy Ay Gy val val Gn Pro ? Ser 145150155160 Leu Arg Leu

Ser Cys Aléfssalpaurswa!;ayhi%arrwpm@m@ incépystamic lagis YesivinoMesswet

SeUEncE ¢ R R HRprT ety i TolebRY Bty S d g T T, 7°
Ay dy ThiGlatmamet aASIRmLQnWBHFQIEZHMSlGBQEaQW@ét &l y\rﬁﬁrmsWeuﬁhr Ile

Ser Ala Asp Lys Ser |Ile Ser Thr Al a Leu 210215220 G n Trp Ser Ser
Leu LydSA 59@25)%?811% AnphANEsCcorS pf %@@é%@@%?@d@@gzwéewﬂg Ser

te) S Esrihy e dYeedio Aol fediion i Yo odiboRd TosiEsnel
Pro Cys Praor sthhili#aton@ver theuinledis&Ghse @tivitPrreaSares\iie Bhie Diszasehictivity
275280285 | 1ox [SLEDAI] and the Systemic Lupus Activity Measure) and 2 quality of life
measures (patient's global assessment and the Krupp Fatigue Severity Scale)
20 (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
25 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 IIM treated
30 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

(Milter, F., supra). Itis further contemplated that administration to 1IM patients
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Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro G u Val

290295300 Thr Cys Val val Val Asp Val Ser Hs GQu Asp Pro Au Val Lys
Phe 305310315320 Asn Trp Tyr Val Asp Ay Val Qu Val H's Asn Ala Lys
Thr Lys PrWO20®836P385 Arg Au G u G n Tyr Asn Ser Thr TRGI/US28090a)28% g
Ser Val Leu Thr 340345350 val Leu His G n Asp Trp Leu Asn Ay Lys Gu
Tyr Lys Cys Lys Val 355360365 Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu
Lys Thr ||é183er|esulw areduglion rold@ssoeiatgdyfaciprs salectad from hem@reum n Val

il Ser LotoiRrg QR iRl g oeifChehahy plRlesiE ealE 1
Al a Val GI protein, Sspartaes aﬁﬁribt@nﬁfe@a@ &@Tﬂa@ﬁ%ﬂinaﬁnﬁ@s&mﬁyranbyS

Thr Thr Pro Pro Val Leu Asp S Ser 4354404
SEQUENCE_ Lﬁmmé{fm@m@wdb@% nmmltgy%'flewt'h@ﬁes/ﬁlﬂSMea@eant@ng

Ser Val g Lys
Ser Leu Ser et[jac tﬁl‘eﬁh@leéeé'nt@ &%E}fﬁ Né‘% ég%;érd“%%&%?&@

<213> Arti tiiterialses egfLipRiger<t 20> ARBERSRhE3T., HOEL) 2484 - Zﬁgﬁ)deﬁmpmrhel n
<400> 23 at ggaagcac cagcgcagct tct cttcctc ctgctactct gcggtccagc

t gcagcagt ¢ g%f&%& r?‘eg‘?g%'gﬁgg@"?d%t gcaagg cttctggtta ctcattcact

ggctacaata aat ggaaagh'a\ PRt £9BOdIthaIRd tpﬁaﬂéﬁ‘t%tsuﬁéltuﬁ’q"‘ﬁ@ﬁté B3af cafééthat

t caagggcaa ggccacattg actgtagaca atgcagctca agagtctgac atctgaggac
tct gcagt ct reg:gn/@draatg@nammdiggg@th&@a@gmmyt@a@m&etﬁgan owg&ggt g

gt gggt 992 tc c cct t ct
0 00 a8 dbete retnse Ja R rEtnEng st 20 fifat g weltkawd ot
Lcot cat ot achhbrionnRaRR iRTes bﬁgmwabg@mtwmts@@a%@d@cﬁa@éé maakor
ctcaccatca tt a. ttt att act gt ca acatcattcc gat aat ccqt aaggtg aaa

{ canagact cSaRRMBREINEOL NUEDST dedionet impfoverentaatteaseyqITegs.
ccgt cagt ol aag9acacas.dgabgal il GARMIASHS GlouBRA AEY SCREATINESRoer
ct gaggt caa gttcaactdg ggacg aagacaaa ¢ cgcgdgaggda gca acaac

agcacgt accingtitted ¢d@n cwhigh ket giidedsarhg 9f aroclgsgisad gagters o tiag clirical
ccat cgagaa aaccatctcc aaa ccaaagggt gt acaccc tgcccccatc ccgggat gag

ct gaccd gacgﬁw%@é'@dﬁﬁq and & dapRNoRagt Gaalent Waphamesct

Cagcagagga Page o oy BB bl R R A g T I e
ctct gcacadyam@otﬁmdgmpbagmé@mgmc Iwnprmmtlgtemlkewag@ynaaa 1500 tgal503

é%égzsgcflghlpﬂgg%o =2 Il qia<nzsg‘rom sp](lltacrog obuhnem%u r:acrgln< zzoon% <223>

lymphoma and Hairy cell leukemia. Aggressive lymphomas include diffuse mixed

20 and large cell lymphoma, Burkitt's lymphoma/diffuse small non-cleaved cell
lymphoma, Lymphoblastic [ymphoma, Mantle cell lymphoma and AIDS-related
lymphoma. In some cases, the International Prognostic Index (IPl) is used in
cases of aggressive and follicuiar lymphoma. Factors to consider in the IPI
include age (<60 years of age versus >60 years of age), serum lactate

25 dehydrogenase (levels normal versus elevated), performance status (0 or 1
versus 2-4) (see definition below), disease stage (| 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.

30 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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<400> 24 Met Gu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu
Pro 151015 Asp Thr Thr Ay Ala val Gn Leu Gn Gn Ser Ay Pro Gu
Ser Au 202530 sProGIyAIaser Val Lys Ile Ser Cys Lys Al a Ser
Ay Tyr seV oszg%lé B4bhe Thr Ay Tyr Asn Met Asn Trp Val HGRUPYOARES
Asn Ay Lys Ser 505560 Leu Gu Trp Ile Ay Asn Ile Asp Pro Tyr Tyr

Ay Ay Thr _Thr Tyr 65707580 , L P. L Ay L Ala Thr L
O ool b B R38R L S Shp R et ol d Vet
Leu Thr Sebﬁ@el&vo‘?«ﬁpz%b&b%r}@ﬂé@éé&ﬂe‘é@buEél!fcaTéfbuQ(r%b‘Pé?oé‘érﬁ;&?cran !
Gy Pro Met Asp Tyr Trp d hr ser Val Thr" Val

Ser Ay d yotk gct@iiess gp t@ayd @9um9re1then55%40f \@Iyngdaoua § Capalgeypf G y

Ser dy d v . Al a gy lle 14515015 Thr
sor pro A BBl il B aboier Shalttidte R S A et
Ser Cys 5Ar mommetSE/rduéabIemaM@ to'Bél’rryscﬁfaﬁENéelieQFé /c‘étaug,l&SHfﬁn%aQ@ bégRrTyr
Gn Gn Lys Pro Ala Pro Arg Leu Leu QKN/? Phe 195200205 Al a.

Cve Thr Llehararg b Bh9d, (SeamToeAnermignprlos g saamaPage. 31

e Thr 11 Bratiote FAF B, RRtedioile 1R68d 9oty har Rabs 7
Tyr Cys G lynibheontd. SVSBTQIABWG‘ESGZB’IQSTIQ@ 1893.)Phe 245250255 Gy Gn Gy

Thr Lys Val Au lle Lys Jy Ser ser Qu Pro Lys Ser 260265270 Ser Asp
Lys Thr His Thr Ser H%Cqﬂyoth%a@ ef lmphpr@ '?JCU“E%'U 435653908 G vy

dy P r 5300
Vet 11 o ser ion SRR i gragediofoffssly Blcebitiasi oddhaicgiiee S
3053103153aferHinslo@nt oAsipwRyrowdEgu Imﬂrmle;d'fat@rmdﬁksm -gramelyiseass ushmly G y

| @ 32533035VIH Asn A Th Ag QuduanT
Aan Ser THPIeERDBAEI(R)MOlR AgEFEshi disghseiin e efargsb bl firdore

Asp Trp Leu Asn 3553ﬁ%3ﬁ5n ﬁ'b(orld’éssﬁcﬂtla-ﬂéyékéﬁ% @é%oh)é%dY@'me%%hreA‘S” Lys
Ala Leu Pro Ala Pro 370375380 Ile Gu le Ser Lys Ala Lys Ay

Gn Pro Ar gFOGQﬁSWf@WO%%QGGQMW H@ﬂgmyrslwnphcmnas Pirothigrsys&em, Ar g

5 & kool 0 00 o B Sl R B,
(1 7> Smtmmage g memempiaimte st s

Arg Trp G RotdPn E&h¢ Bdesignatiopiegigen tepatiends withithe Edlewingrsaggoms:
SEQUENCE_L i B MR of frior thar @ oA B89 Akight 58 thef% s ot 1500 <210>

25
diagnosis, unexplained fever with temperatures above 38° C. and drenching night

20 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 li-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

25 regions on the same side of the diaphragm. Stage llI-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

30 isolated extralymphatic organ involvement with distant (non-regional) nodal

involvement. For further details, see The International Non-Hodgkin's Lymphoma
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<211> 1488 <212> DNA <213> Artificial seq uence <220> <223> CD37
specific binding protein <400> 25 atggattttc aagtgcagat tttcagcttc
ctgctaatca gtgcttcagt cataattgcc60 agaggagtcg aaattgtgtt gacacagtct
ccagccacccwogbeigeddt c t ccaggcgaal20 agagccaccc tct cct gd€d/wadadgsfaa
aatgtttaca gctacttagc ctggtaccaal80 cagaaacctg gccaggctcc taggctcctc
atctattttg caaaaacctt agcagaagga240Q attccagcca ggttcagtgg cagtggatcc
gggacagact Pregieste E&@tO&PWag@B@mtwaga@ejd@rgewg%&we ReitHegakingt t ac

g0t ggc0at o I EERE0BY FaORhAS: FRAoD S e S ATl sct ageae 9ot ceaget g
cagcagtct g gacct gagtip cpearpags atti&dpeohaefiéd af tHeonabbs hecsidigaadnst
tctggttact cattcactgg ctacaatat gb540 aact gggtga agcagaat aa t ggaaagagc

ct t gagt ggadistlggaRat Aetarginasly thedere! CArespoges doE ExartRlaca Rat @l mpsagnse
aagggca%ggisccfe%@&ta%%ﬁmbgFe%%%ﬁ@gfo?@gs E@ﬁ&f@ﬂ&lﬁoﬂ%@&r ir?aﬁ%?zeg‘:@?&{ng%gég

agt ct gacat ctgaggactc tgcagtc gtgcaa gatcggtcgg cccta
t act ggggt crezspgosascdafinadtacdompelimidatior of digaasgcaditmead datciinithlodrgacaaa

act cacacat cfccaccgtg, cccagcacct 840 gaactcct gg..gt.ggaccgtc agtcttcctc
tt ccccccaaragéﬂi%%'ﬁélgf'@’g“@é'%c rb%@%Qﬁgogm@ci‘ﬁgg‘j'g@a&trﬁﬁ &mé%‘@éme@'gt g
gt ggt ggacgaé&ﬁ‘@iﬁg%% iﬁgér?t%t@éfﬁ@r@?%§§ﬁgé§tcaap&ﬁél%gﬁ&% t0qREUHERL 9
gaggt gcat a at gccaagac aaagccgcggl020 gaggagcagt acaacagcac gtaccgtgtg

gt cagcgt cc t caccgt cchcogpeding ythedlltS@nt aiperiata b gsepsaggdldydavelapgd gtaag
gt ct ccagca ccectccc,agcceccat 1140 gagaaaagca tctcca aaagggcag
ccccgaa acc‘gggg patvgthglggg\gq 8@@@?’6@?@&%@‘68@@588% Sﬁéc% @Q‘é aaccag
gt cagcct gaq99d, Age{ Ugt GrileRa96F bEAI20th7 BhesRRANY 13e3YoCATEI 04 cospaEtgggag
agcaat gggc agccggagaa caactacaagl320 accacgcctc ccgtgctgga ctccgacggce

tccttctt ccraspeasigcadaiged vheodnere3se wpammaelgairaprgaragge & et dg gtc

ct gt ot cogot oA Hidea PaR Gt 4l R RRS R EnRRE T AR G RS ]
<211> 495 |gdbPendd8t haXé Jetuiidd tol irmial sizgUBB&pleeA2s regidzediPSsize, and
specific binding protein <400> 26 Met Asp Phe G n val Gn Ile Phe Ser

Phe Led?Lelheinopedparroy ds elgarefiafduBphema je 11e Ala Arg Gy Val Qu

Ile val Leu Thr G n i r y
Gu Arg Ala Thr Leu ﬁ?ﬁ?n@@r rgcﬁﬁﬁgﬁ%@”%@é élnkgﬁvl'@gla ytﬁbn er
Tyr Leu Al showgpcdmypleld disgppeargrceRrfdh&disea68 360 (i@ spléemrdgresssgn seae,
Leu Ile Ty

r Phe Ala Lys Thr Leu Ala Ju 707580 Ile Pro Al.a Ar
Phe Ser G GuIATPENPIE faVe (pOTeSSALY PRI i 7o2k SR BEUSAPAPY Sey °
Ser Leu G foBicfmiAeto. AR URBSTTRANRmAYe BYporRsiéhin sHALEAdDE 5 H s
Ser Asp Asn Pro Trp Thr Phe Ay Gn dy Thr Lys Val du 115120125 Il e

P
Lys G ¥0d gritedtig fagparist resgopsel n@verall nesgenseds welingd & p reliyctiopaf 36140
Ala Ser Ala_V i ey G i r y Pro Qu Ser Qu Lys Pro
1451501551'883%‘{/%’?3#%§PV?)%"?E{&HS%F@%H Oys Lys Ala Ser Gy Tyr Ser
Phe Thr 165170175 GSimiiytf crdema Neve B&En develdedd foy sadus dber BaAsfy Lys
Ser Leu du 180185190 Tr%IIe Ay Asn Ile Asp Pro Tﬁb]T r dy Ay Thr
e &

Thr Tyr As¢Rn&ets adwpsorobferaliyemlizeases agH\ar Qy%aq&y aval paEoNA’ Asp
S Asp sRIng B R B e . Gk B T R R o
SG 25 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
30 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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Tyr

245250255 Ser Val

Hi s
Ser
Ser
Hi s
Val
Asn
Asp
Al a
Adn

Asp
Gy
Adn
As

p Ay seflispiggutsndnigs

Cys Ala Arg Ser Val Gy Pro Met Asp Tyr Trp Gy Gn dy Thr
Thr Val Ser Ser Ser Qu Pro Lys Ser Ser Asp Lys Thr
260265270 Thr Ser Pro Pro Cys Pro Ala Pro Qu Leu Leu Jy Ay Pro
Val 27%9g8%82%te Leu Phe Pro Pro Lys Pro Lys Asp 'Iffﬁml’_s@é”f%'{zs’i | e
Arg Thr 290295300 Pro Gu Val Thr Cys val Val Val Asp val Ser
A u As r u 30531 5320 Val Lys Phe Asn Trp Tyr Gy
G v Vel Ehgbinepen. § e 98um S, DishePecaRy R & sanor
Ser ThytrBgbu hndahe R, Ser 340345350 val Leu Thr Val Leu H's Gn
Trp Leu Asn Gy Lys Qu Tyr Lys 355360365 Cys Lys Val ser Asn Lys
Leu Pro Al a Pro A$ an@dditionsl aspect, the digcesgedocigdes kijsswinich compriet y
Pro Ar r W Jdeu Pro 385390395400 Pr.o Ser Arg
G u LeBnsRl e cighoihs o Forkisiteits daghi &)t BETRAR 31 S 4 SEiastie)
Phe 5Ty padkage8ah aAaanndravhitiafacaitated thelh iseGolpraiiceMiethadd 625@30 Gy
Pro Au Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp ser 435440445
rrrp?}st emybodipaenteschng kit/kicludes a sempsundmrg

Leu ao547000/BRE oy esnte Pl feoRu i aridie 1 Hlingddr g bt °

dy

Lys 48pdca42d ikaontalrerstith askbsshle® bditic DNdessel 18ith Aldbetk 2fiRed to
aat ggaaaga

<223> CD3 <400> 27 at.ggaagcac gcggtccagc tcctgcaag
aaccggaagt e URee '8%5‘3 5&&{38 p%gb"(‘ﬁfcg@f ee%ﬂ%@wag&étheg%gwr
9CtCCtaﬁgCc&ﬂbaﬁﬁﬁg&ﬂm%kﬁ&?ﬁ@ﬁ%&mé@%ﬁhﬁﬂﬁéaoﬁﬁﬁFg#&ﬁﬁﬂﬂﬁ%ﬂ%?@@@%%nd

cacgaagacc aagacaaagc gtcctgcacc ctcccagccc gtgtacaccc Ctg
gagaacaact ongrapegitiaraispagkagerhing vigjhdosagegoguadbe kitooay fuctbecinclude a

et ot o 4 SRR L 2R SRR o RS R

gaagcagaat ofdrhih@#ation 8aidr geactringad serebainhlasdhy. aTBE kR thdyaRtiade basoel

t caagggcaa ggccacattg
et

at ct gaggact

dezipes usaof

0ca90ag o PRt Raat |

caccctctcc
tcctcatcta
agact t cact
gat aat ccgt
acaaaact ca
cccaaaaccc
ct gaggt caa
gcagt acaac
gagt acaagt
ggcagccccg
cct gacctgc
acaagaccac

gagcaggt gg

gt gaaaat gt
ttttgcaaaa
ct caccat ca
ggacattcgg
cacat gccca
tcatgatctc
gtt caact gg
agcacgt acc
gcaaggtctc
agaaccacag
gcttctatcc
gcctccegtg

cagcagggga

act

t ggcggt ggc
agt ct ccagc
ttacagct ac
accttagcag
gcagcct aga
ccaagggacc
cacct gaact
ccggacccct
t acgt ggacg
gt gt ggt cag
caacaaagcc
tgcccccatc
aagcgacat c
ct ggact ccg
acgtcttctc

gt gggt cggg
caccct gt ct

ttagcct ggt
aaggaattcc
gcct gaagat
t caaaggct ¢
cct gggt gga
gaggt cacat
gcgt ggaggt
cgt cct cacc
ccat cgagaa
ccgggat gag
gccgt ggagt
acggctcctt
atgctccgtg

t ggcggcgga
ttgtctccag
accaacagaa
agccaggttc
attactgtca
gagcgagccc
ccgt cagt ct
gcgt ggt ggt
gcat aat gcc
aggact ggct
aaccat ctcc
ct gaccaaga
gggagagcaa
cttcctctac
ctct gcacaa

t agaca aat cct ccag cacagcctac agagt ct gac

pindieganejacdggompastianisy dyg matbedygbthec

t caggaggag
gcgaaagagc
acct ggccag
gat ccgggac
acatcattcc
aaatcttctg
tcctettccce
ggacgt gagc
cgcgggagga
gaat ggcaag
aaagccaaag
accaggt cag
t gggcagecg
ccgt ggacaa
ccact acacg

cagaagagcc
Artificial

28

Phe
Leu
Lys
Met
Ay
Phe
Al a
Tyr
Ay

tctccctgtc tccgggtaaa <210> 28 <211> 500 <212> PRT <213>
sequence <220> <223> CD37 specific binding protein <400>
SEQUENCE LI STING (EnER 017 01 SG Met Gu Ala Pro Ala G n Leu Leu
Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr Gy Ala Val G n
Gn dAn Ser Ay Pro Au Ser Qu 202530 Lys Pro Ay Ala Ser Val
Ile Ser Cys Lys Ala Ser Ay Tyr Ser 354045 Phe Thr Ay Tyr ASn
Asn Trp Val Lys Gn ASn ASn Ay Lys Ser 505560 Leu GQu Trp Ile
Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr 65707580 Asn Arg Lys
Lys Gy Lys Ala Thr Leu Thr Val Asp Lys Ser ser 859095 Ser Thr
Tyr nmet A n Leu Lys Ser Leu Thr Ser Gu Asp Ser Ala 100105110 Va
Tyr cys Ala Arg Ser Val Ay Pro Met Asp Tyr Trp Ay A n 115120125
Thr Ser Val Thr Val Ser Ser Ay Ay Ay Ay Ser Ay Ay Ay
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165170175 Ala Thr Leu Ser Cys Arg Thr Ser A u ASn Val Tyr Ser Tyr Leu
Ala 180185190 Trp Tyr A n An Lys Pro Gy G n Ala Pro Arg Leu Leu lle
Tyr Phe 195200205 Ala Lys Thr Leu Ala Qu Gy Ile Pro Ala Arg Phe Ser
Ay Ser AYOo29@p26390 ser Ay Thr Asp Phe Thr Leu Thr [RCEE/US@P098ERSY oy
Gu Pro Qu Asp 225230235240 Phe Ala Val Tyr Tyr Cys A n Hs H's Ser
Asp Asn Pro Trp Thr Phe 245250255 Gy G n Gy Thr Lys Val GQu Ile Lys
Ay Ser Ser Au Pro Lys Ser 2602652§2§M(QENCE LI STING (EMER 017 01
SG Ser Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro G u Leu Leu
275280285 Ay Ay Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Leu 290295300 Met Ile ser Arg Thr HEXANPUEVAI Thr Cys val Val Val Asp
Val Ser 305310315320 His Au Asp Pro Qu Val Lys Phe Asn Trp Tyr Val
Asp Gy Val G u 325330335 \%‘P%%?E%W BiN%'NENOL'ﬁG%UUE%s Pro Arg Gu Qu
A n Tyr gAsn Ser Thr 340345350 Tyr Arg Val val Ser Val Leu Thr val Leu
Hs Gn Asp Trp Leu Asn 355360365 Gy Lys G u Tyr Lys Cys Lys Val Ser
Asn Lys AI a Leu Pro VériolRr@D3I7-8B&6EREhinding pEbiginsysantte miade wilr Lys Al a
Lys dy @ d n, 385 95400 _val T r. Thr Prao P
Shr Ay ASBReDLebrignaS PRy R ToRies s FOh porERle, ARIPORRS GV,
Val Lys @ bhoPé&l!e'EYéanPrBé’nﬁﬁé APthlese il acLvad cé‘r?@é%ﬁﬁ?éhc%bimﬁh&e@é’r Ser
Asn Ay Gn Pro Au Asn Asn Tyr Lys Thr Thr Pro 435440445 Pro Val Leu
Asp Ser Ashumep. Stgreppecifeailyl piefarned kight chgis w_aelabrmegwamlsaaoe foand s p

Lys Ser Ar Phe Ser S Ser 465 75480
v 4% TER © S65- G2 tndRlr G Jporaféren oo ol GlpbRgdneR
485490495 €ORsANOUE: BHEY D N5 221025 %ﬂd<22l-‘¢125414ﬂ|80 ﬁé%?rea%hﬁaﬂ@>
Artificial sequence <220> <223> CD37 specific binding protein

SEQUENCE_ LinesvyNebairEXArR bha redianssie previded- inBE ek IBagehi®-24fhand BELLID
ctctectgeey gg?ét ERIY

gt gaagattt g%;%ﬁgg&{‘ actacc acﬁegg%?@baégd ggg@cgf gié{icig gagcccdaiéaaét
ggt ggactcgt rrmg(alsdt o fpyindac SER @UG&EMEQcﬁr?gned%MIe@bmmamSt
gat gag ga ca g acacg C

t gacacagt ¢ g@%%@ﬁ '\ffﬁééégt?@gn WE@%B?% égfg hipggs it cﬁ{q%isgg gi‘%\??%%
cggt ccagctog£t gcaagge at ggaaagag accggaagtt tgcagctcaa gccctatgga
cttctgacaa cagtcttcct tcacatgcgt tggacggcgt cgtaccgtgt acaagtgcaa

ccaaagggca ccaagaaccdapaigalgtiygdened eodpadioertds Gdaatn [GRaG st (MSOF,
e A e

ctact ggggt arﬂﬁﬁ)té-‘c?d?Qﬁglecéﬁéffrﬁ?ﬁ%ﬁtﬁﬁpr@@rﬁlﬂf@%ﬁfésggmm3ggq'ﬁé%ﬁﬁﬁﬁg
ggt ct ccaac gccccgagaa ggtcagcectg gagcaatggg ctccttcttc cttctcatge

cct gt c28cgdomaingemirises adiuanizedyschygeasegtandge Jedthd gadleedy Yargblet ca
cattccgat areg%%télﬂgcﬂc?u%ﬁ@%ﬂfé% né &%b%%%hg cﬁ{nh%ﬁ ﬂd %&gﬁ@ﬁ gﬁ‘am

t ct gaggact Caaggaactt accgt aaacccaag g aa
Ct caccgt ccCBRagClu eiablad@pging arahtkegicot 9 9G53 (2 gain adid) styaenée

tecgtoatge S%%t) %Itc():J %29) W%IC]FIZIQ c%ggecztgc(i) v%oeg) th?r’gg aﬁnzlno acid junction (GDQ) to
the amino terminus of a modified upper and core IgG1 hinge region (wherein the
25 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

30 sequences, along with a consensus identity sequence.
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480 540 600 660 720 780 840 900 960 1020 1080 1140 1200 1260 1320

1380 1440 1479

<210> 30 <211> 492 <212> PRT <213> Artificial

sequence <220> <223> CD37 specific binding protein <400> 30 Met G u
Al a Pro Al'WO@4/126d4 Leu Phe Leu Leu Leu Leu Trp Leu Pr @CIHI2M05/0402p8

Thr Thr

Thr

Gy GQu Ile Val
SEQUENCE_LI STI NG (EMER 017 01 Sc) 202530 Leu Ser
A u Asn 354045 Val

Leu Ser

Cys Arg Thr

Ser

Leu Thr

dn Ser

Pro Ala Thr
Pro Ay Gu Arg Ala
Ser Tyr

Tyr

Leu Ser

Page 39

Leu Al a

Trp Tyr Gn Gn Lys Pro Gy Gn Al a Hablebs5560 Arg Leu Leu Ile Tyr
g Phe Ser Gy

Phe Ala Lys Thr

Leu Al a

Elétnihy £DS TR E4ni

Ser Ay Ser Ay Thr Asp Ser Leu Gu
Pro Au Asp Phe Al & Val Tyr_ Tyr s Gn H H s Ser [100105110a 880 1HS|n
Pro Trp Thf A%y Gn G Pe?%fp PYs val a u | HEkeys dretig120426 Gy
Ay Ay Sef y Gy Gly y Gy G_/leaaAlaSr a 130135140
val @n Leu %00% n Ser ‘é%ﬁgu Ser G G SHRNG G%‘C‘/% d Ser
1-4515015516%@%@5 Ivke—vﬁeUHQL's:RLysrzél)a Ser dega Tyr §E g,Pre Th y
Tyr Asn 165 Vet Asn (baHM@At9EYs G n AshSpema {y‘ dor 180 Gu
Trp lle Ay %0&@5190\/1@3317@5'1@5@@(@5]}” Tyr Gy djy ggr Thr Tyr Asn
Arg Lys Phie $95"%952002a®r@syMeys rA2s) Thr LeusiieT)da]l SASD Lys Sér Selr
Ser Thr Alja T, t u Ser 1seu Thyr b @ u p Ser
Ala Val Tyr :Ivsr'o%s Ala %3@6@5@52@ &k ser (a$)sd y F§r§§ Mgt Asp Tyr
Trp Ay dn hr Ser 255 yval ez Ser 3 u PrLo Lys
Sef Ser nop Trrodky 1 s N B P s meinags S C Al s Ao Gl
Leu Leu dAly ro 75280385 S E LI I NG
(EMER 017 5 AP0 irﬁpé’&m@?;@vm (EB):EPOal PR T & A 0
Asp Pro G g ysP BPF rp TAppa Val dly Val, Qu
Val Hs Asp %aﬂlLv" TE?k Lvs53 i 5 NGSEGING] KT Ve AL seh
Thr Tyr Ar|g Malg ]\{al Seq‘;k3\,{;aﬂq5 Leepahr (m34 345350 Nat Leusklhs G n Agp Trip
Leu Asn Gy Ly% ) lys Cys lys Val 3556686808dr Asn Ilys Al'a ldu
Pro Ala Prloddseid v Lys The,JidegSer Lys AI 2] 37@3@538035@@ @'y Gkn Prio
Arg A u Prlo_d@n \a Tyr Thr lLeu Pro Pro_Se (Cgé‘_%( 90395400 Asp (el
Leu Thr Lyls cAsmied n Val  Sgs-viigu gt Cys Leu Vall ch Gsyc405410435 Phe
Tyr Pro Sgr-Asp lle Ala Val du Trp Gu Sef (Gagk( 15 Gn Pro 420425430
. 22aa
CAS-014 mVH:Vk3 (GaS)LAS SSC-p 24
. 16aa
CAS-015 Vk3:mVH (2H7 Leader) (G,SI(G4A)S SSC-P 26
. 22aa
CAS-016 mVH:Vk3 (G4S).AS SCC-P 28
. 16aa i
CAS-017 Vk3:mVH (GuS)o(G4A)S SSC-P 30
. 16aa
CAS-018 Vk3:mVH (GaS)(GaA)S SCC-P 32
. l6aa )
CAS-019 Vk3:VH5 VH3 FW1 (G4S)G4A)S SCC-r 34
. 16aa
CAS-020 Vk3:VHS VH3-13 FW1 (GaS)a(GaA)S SSC-P 38
. 16aa
CAS-021 Vk3:VHS VH3-13 FW1 (GuS)n(GA)S SCC-P 40
. ; 16aa )
CAS-022 Vk3:VHS VH3-13 V1ISFWI (GeSNGA)S SSC-I 42
; 16aa
CAS-023 Vk3:VHS VH3-13 VIIS FW1 (GeSh(GA)S SCC-P 44
252a
CAS-024 VHVL (GaS)s SSC-P 253
. 16aa
CAS-060 Vk3:VHS VH3 FW1 (GaS)(GaA)S SSC-P 36
. 16aa i
CAS-061 Vk3:VHS CDRLI (T254, E27Q) (GSWGTIG 3SC-p 46
CAS-062 Vk3:CDR-H3 JH6 CDRLI (T254); lbaa SSC-P 254
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G u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Ay Ser
435440445 Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn
A n 450455460 Ay Asn Val Phe Ser Cys Ser Val Met Hs GQu Ala Leu H s
ASI 1 H s 4692V@472€9480 Tyr Thr A n Lys Ser Leu Ser Leu SSIT/US2¢pomozsy ys
485490 <210> 31 <211> 1479 <212> DNA <213> Arti ficial sequence <220>
<223> CD37rspecifigbirnding protern <406>gI atggaagcac caqcyriEhin
tctcttcctc| Cogutmtt ct ggct dsaipiontaccaccgg! 60Lglaaattgﬁglgetcaca tc

t ccagccaccyctygtettygt——t CORR AppagcTact e(ﬁs) tdﬁ’)@’ t-gcc gaacaaytya
aaat gttt acagctactt dgvmgym%ﬂgmgﬁbb xeon égu,ou gctT gtaggctcct
catctatttt gbﬁa@t‘éac 33568 q%zgoycagc %lg) 4 BSC-P 266

SEQUENCE_LiFS @ A7 0 63 a}v gfﬁqytggdt(, tgggacagac

ttcactctca cestedge ag C@bﬁgg‘gﬁg}; ogpdoat | k4, 8),@apid | #EE gt gt Eeacat
cattccgataat ch G PEDRYBOEBACHRL DE9aaT fag ) ghggaaat Ca% gggtggcgat
ggct cgggeg| dAsutdgat c t QORBI AL 2V9920Ct pgee),egBicc &§€tT gcagediyt ct
ggacct gagt égataaaa CQkS‘@IQlQQB‘Jﬁ@@&EHLQ(‘I@.@ﬁQ T gaf T gca gg grct g%}b[ ac
tcattcactg R&af at gaentBeRbeP40sRAdCadRR,8), @l Bgdaddad qet t galt gg
at t ggaaat a tt‘%ﬁltcctt@kgbgkqﬁgm@pj_@pc acagaecogaa gtt ¢aagggcaag
gccacat t gal otUdacaa aterkeemaebelaragect asd dogoagetesd gagt Xgaca
t ct gaggact g‘&’:a T¢T a i aGisaHICDRZY (B9AL COpt COsaecetfat gga ¢tact ggogot
caaggaacct CC U RELGLIOMIREICH RB2BAGEOL PARL), @ Ast jgdCad dact Cacacy
t gcccaccgt| gcccagcace vikadanten carid aiggar cgtiseagt cttgétP ¢ttccecceca
asacceangy SR L ¢ SDIBBUTH/GE N5U0A 0TS 0) gag@z(mmsat& t ggt ggtgag
gt gagccacg @%@C@ gavigv Baglatared (magt 9ot anzomggacggg}tg(;q ggaggt gcat
aat gccaaga 0cg guaggagwedr} 0242Si acaaLdusGL4Isac ggt cdgcagt|c
ctcaccgtcc ‘Eﬁrﬁgs(}é’lﬂ&@nt%tgg%ﬂﬁs%%zﬂﬁ% 186 £ RAGS AlingdhAaRhIih ddly 4Rk GGRAC
aaagccct cC £R0ME Gkt cyGHAQARRARGHEA AL upbL MEGBRILISE ARRAFY R PREGS JEFaa
ccacaggt gt ﬁﬁﬁ@@atm&& 68116 FA08HA00 B3 LERUGH ABPIRPARIRBS R0 RGRE
acct gcct gy {LARAeERIY, of aﬁe%@a égééhn&aﬁ&taqﬂ&ﬁlmttmw ggga gagcaat ggg

cagccgggga ﬁ@ﬁﬁ%m"i’a%ﬁ@n&?o%ﬁ Li96&Ed £85ahLg6LE9 s@klecgacgg ctecttcttc
ctctacagca agct caccgt ggac agagc138 aggtggc aggggaacgt cttctcatgc

tccgtgat gc at gaggctct gcacaaccacl440 tacacgcaga agagcctctc cctgtctccg
ggt aaat gald79 <210> Aiﬁjnﬁﬁ-]blm 82¢ tahiayi B GHRIVE
<220> <223> CD37 specific ng @3&%?13??%5@%2@3@?1'\9& :ﬁsﬁiec g Pro
Ala @n LeiﬁlOLe@u'eIShéume@ﬁ S@UPE@QIG‘E@@S o pntibedies; areipogitsd Az fherieloving
Ay Qu Iléb}/ Leu Thr G n Ser Pro Ala Thr Leu Ser 202530 Leu Ser
Pro Ay QU Afrg Ala Thr Leu Ser Cys Arg Thr Ser du Asn 354045 val
Tyr Ser Tyr Leu Ala Trp Tyr An d@n Lys Pro Ay G n Ala Pro 505560
SEQJENCE LI STING (EMER 017 01 Sc) Ar@ahle?.Leu Ile Tyr Phe Ala Lys Thr

Lo A oS S B aRS o o R o e o7

Al a Val Tyr Ty rH s Hs Ser—100105110AspAsm ProyTrp 1 he
Ay Gn dy|Thr H’%Val Au |le LymindlAcidsqaand2s Gy Gy S%"?@ Gy
Ay Gy Gy|sEP P9y Gy Gy Ala Ser Ala 130135140 Val eu G n
G n Ser dy|RecopEhyGSer ERRICOKIHTRPOCH y Al a Ser 145150155160 %al Lys
Ile Ser Cys L%é@ﬁu%g?”géﬁéénk%ﬁ%ﬁcﬁ’“e Thr @y Tyr Asn 92
sce(s)-hIgGl | EPKSSDKTHTCPPCS 94
cse(p)-hlgGl | EPKSCDKTHTSPPCP 102
¢se(s)-higGl | EPKSCDKTHTSPPCS 104
ces(p)-higGl | EPKSCDKTHTCPPSP 255
ces(s)-hlgGl | EPKSCDKTHTCPPSS 256
ssc(p)-hlgG1l | EPKSSDKTHTSPPCP 106
ssc(s)-higGI | EPKSSDKTHTSPPCS 108
scs(p)-ilgGl | EPKSSDKTHTCPPSP 257
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165170175 Met Asn Trp Val
180185190 Asn Ile Asp Pro Tyr
Ay Lys Ala Thr
950 G n Leu Lys
Cys Al a 225230235240 Arg Ser Val

,@é Thi

Ay
Phe
Al a
Tyr
Gn
Asp
Ay
Leu
Val
Asp

Lys
Tyr
Tyr
Ay
Lys
Gy
Met
Ser
Ay

Thr
Thr
Pro
I'le
Hi s
Val

SEQUENCE LI STERE-e

Val Val
Lys Qu
Ile Qu
G n Val
Asn G n
Asp lle
Tyr Lys
Phe Leu Tyr
Gy Asn Val
465470475480
<210> 33 <21
CD37 specifi|c

Arg
Ay
Pro
Pro
Lys
Ser
Asn

19% 0221%

Lys G n Asn Asn Ay Lys Ser

Leu Thr Val Asp Lys Ser

Ser

Leu Gu Trp Ile
Tyr Ay Ay Thr Thr Tyr Asn Arg Lys
Ser Thr

Ser Leu Thr Ser Qu K&J’@é‘?wﬂl‘%sg\/al
Gy Pro Met Asp Tyr Trp Gy

Ser gy

Hi (ﬁsc-ﬁﬁrnorg/

245250255 val Ser Ser Ser Qu Pro
5 Pro 2602632000 £¢ig Segqren®ro Al a Pro

Il cni—DPhao ’77E’)Qn’)QE Drn Prn | v/ Prn

Y
GSU'SEN eu

| V'S Aen
S

per

leu
Thr

nv- \ /Al
VAl fll

e%(bAhJ@GThr EPKSSRE THIRPS$ 90295300 Thr Cys Val

o
L L CU LAY [ LA XS] \>4 I_yd

=y
val 96a|

ASp

CedpPRRGT

CQANDDL

)Eﬁ(yc]y@mmsphe 305310315320 Asn Trp Tyr Val

GO U vdl ﬂ

R

o] B S eh B PRse,

okl
|| L_yb rl U OLJIvVvVUO0OOJ

Au du Gn Tyr Asn

Ser 1 ¥nr

Tyr

Sess(py-algGlLe

JE'F’MS srﬁéﬂﬁ@ﬁﬁﬂ Val

r\nr\r\n—

Leu Hs Gn Asp

Trpokeu

AsSn

B O

W 'l Al
Aol LyS Al A

lys Ay Gn

1 D
LCU_FT U

Pr oloﬂr o

a
EH u

Tyr higAl Le

JVPSTPPI?P@PSIPPTF%P@ 385390395400 Asp (

val Le
Al a a d

5 u LIGUT

s

JV‘%J CyS Leu val LyS Gy 405410415

|-'ne
4’20“(6-1 Ll

Pr o
Asn

Thr Pr
Ser h]%t/}é Le

VYA W Ser Asn Ay Gin Pro 420427
hEEK P TSI PRE PEISES CDEPPP G RCIHPK S 4
JCMPPP@RCAEEKS_QIETPBE@PWIQ Trp Gn G

544&%455‘

Phe
160

Pﬂﬁfgé%%,@c)q’

>E§gg |sGIIA|aLeuH|s

%n? Ley—-Ser Pro G!y |

|| Qnr

1 ﬂﬂgﬁﬁ?@ck 2

=TT OCT

| BRKSSQAPRRAPRCRAY 1 i £ ci al sequence <]

220>124223

/S §54g
T

D

\Y

C LRS00

PESESIITPRASikep33 at ggaagcac cagegeal

JCt 126

raRaVaXa¥Wal

tctcttcctc ¢t

tccagccacc ¢

+
yitact v

t e

dﬂf\ VoW W-W_ WX\ ananan~~n~t At + ~t ~t H

?L’L \AYAYIe) Cl LC{L:L:C{L:L:UUL UU gaaou Lgl. gt g
b

BCBRYagccacc120 ctctcct gee

)

ANt
3u\;u\;u3t

gaa¥dagt

CJ

aaatgtttac g
catctatttt
cgggacagac

S

0 HI@sd(ds@g

ugpmjm@psmgaaacct 180 ggccaggctc

ct aggct

Ct

agcag a%g aat tccageec240—agot-tcagtg

S CRSPagagcct 300 gaagattitg

geagt

cagfit at

gya.

[ a

ctgtcaacat ¢

> atHIgEgat)a

pERICHIg@aesrERsiPcggccaa360 gggaccaagg

t ggmaat ¢

aa

aggt ggcgat
ggt ggagt ct ¢

AL

g aggaggt420—gygagctagece
9%#99 fg“IS:SPhi?I jgaggt cc480 ct gagact ct

agyt

cctdf'gca

aget

JC

ctctggattc i

hcCt

SEQUENCE_L|

QBW%NP@AQBQgEGSICMTﬂa@%TMTG

STI N g?’é

RGGEEKKISEN EKERQERRRTHEIPccgggaaagg C

bt gg4gt gg

at gggcaata t

gt cact at ct ccgccgacafdHre
gcct cggacapipg

cgcggcaccce t

tgatcctta

P

g9

ichebteng

ofedbiles A nBbISiES AL

iGéPmiHE9

600 actacctaca accggaaglt caagggccag

weBoregingdbalyray Pgeast Jh&y-2ageedimag

TRéIBEGed [Rich %fs%mﬁ:?@
cactgt ctcctcgagc/8

gc

gagcccaaat c tCt gacaa aactcacaca

t gcccaccgtfolowingdabiles. t gaact cct g840 ggt ggaccgt cagtcttcct cttcccccca
aaacccaagg acaccctcat gatctcccgg900 acccctgagg tcacatgcgt ggtggtggac

gt gagccacg aagaccctga ggtcaagttc96
aat gccaaga caaagccgcg ggaggagcaglo

5

Human Heavy Chain Framework Regions for CD37-Specific Binding Proteins

gﬁgﬁﬁh%gt.acg t ggacggcgt ggaggt gcat

V-region Human VH Framework Regions SEQID NO.

FR1

VHI QVQLVQSGAEVKKPGASVKVSCKASGYTFT 140

VH1 QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 141

VHI EVQLVQSGAEVKKPGATVKISCKVSGYTFT 143

VHS5 EVQLVQSGAEVKKPGESLKISCKGSGYSFT 144

VHS5 EVOQLVQSGAEVKKPGESLRISCKGSGYSFT 145

VH7 QVQLVQSGSELKKPGASVKVSCKASGYTFT 146
FR2
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t acaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc
1140 atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc

cccat cccgg¥oaeigaeidghgcet ga
ctatccaagchGO gacat cgccg

gaccacgcct 132
ggacaagagcl3

ccaagaacca ggtcagcctg acct gcACIeeaRgsict t
t ggagt ggga gagcaat ggg cagccggaga acaact acaa

CCC

BNCREAR

ggcagce

aC
ag

Ttyg TC

fn

CLUCCI

od o4

[TC Cctctacagy
‘eglo i ccqgt gat

C

 SERNG

gcacaaccacl4

140 \tHalc ac

jcaga

T T

agagc%mmupufxxgmmﬂneg ggt aaat g

h14794%210]

34 <211> 497

<400> 34 Met]
Phe Leu Leu

< > P
_LéﬁﬁALa

LewHseu

all <ZJ_d_> /-\I“RIIVTEIE%PEIK&%W&Z}CE <ZZ20> <

Trp Leu ProVSROMPGKAEEWMEG Thr

Ay qu Ilel val

P23> 7
S n Lei Le

Leu Thr dn
Ala Thr Leu

Ser Pro

\E n The Sert

Ala Thr Leu Ser 29&?30 Leu Ser Pro
(:l il Aen Ql-_\/lﬂ/ll-_\ \Ial

T\lr S

y Qu Arg

r Tvr |l an
= ——t=ed

Ala Trp Tyr

Sar (Qus
o Y-S

d Wi n

|y RPRTTD TS TSTA YNES RSERSBOBS60Y AA L

by Léff || e

Tyr Phe Al a

Lysydihr

LeuRe&ﬂ~

Acn

1Ll CAr O ON

FHe TS s S e Ao 0)] 7

Arglﬁhe S
NE

Ay Ser AyS
Au Pro Qu

\Jbl

Asﬂ“ﬁhe

LI

e u

Al aRVEr_'kRKSTWAYM}%S@%SEHTé\W@er

UJJIVYU

T \JCI

Page 1365

I_CU

SEQUENCE_LI

>T| Nﬁl( EM

1.4

ER W?I%T@%TAQM@@Q{@SE&QNWCH 0

1

Trp ]}H Ph

Ay Gn AyF
Gy Ay dy

IIII L ps)

d vHer

Gﬂb

IS ABKSIHAY LQWS

L L

JLZUITZ9 O

SBIAMYEAL 14

D vaﬂSQE n

Val du Ser

A wHdy

g YHVAIS AVRISISTAY ervos SBKA SATENSEY CAR 5 1

30155&60 L

Arg Leu Ser

il

ES

Met Asn Trp
180185190 Ag

En |l e As

oys, Ala |
Vaﬁﬁgig €]

e T

p Pro Tyr Tyr AyrFdy Thr Thr Tyr As

n Arg Lys

1%

1%

gt

ct

'

_eu
2 U
175

Phe

Lys 1952002
Tyr Leu 210!
Tyr Cys Ala

I €]

val Inr

"fly Thr Lel

I VaH2Thr

e ser Ara ASp Lys Ser
n Trp ser SerwGeGTLYSV®$a Ser Asp Th
5240 Arg S
245250255 VaWGReALBEVSSer

Au Pro L

Ser— 1nr
Al a61Vet

2
[

ys sé&§2 Ser

Thr

r
@nr ? \I

3b

Cys Pro 2602@,5@

THYVEY

s Pro Ala Pr

Yol Drn I\lc Dr

}eu

| VS I\cn

Pro
Il e

SeﬂHArg

Phn Inll Dhna 27

Thr

—_—1 JaJ

Pro Gu VHGQ@§@Y§E®@O Thr

VaeaOUJ T

Cys va

=y

vaﬂ6&kﬂ

Hi s

"flu Asp

Pro Gu Val %gRgheT9§310315320 As

CRQONNDND

Tr%ﬂyr

n
Ar o
G

Val

SEQUENCE_LI' S

Pro Gn Va

o e v al
U val

Asn Ser Thr Tyr Arg Val
Asp Trp Leu ASn Ay Lys G uTABLE3B Cys Lys Val

i el e A e i o eV

I_IID I"\.DII I"\Ia L_yD

Val

IIII L_yb

Ser Val

I'I O OL\JOOUOO

Leu Thr 3403

J Ay

45350 Val
355360365

Lys Asn G n

Vﬁlregiﬁ{

Leu Thr fRiSak 9K FY@hewoik F@glxns

SEQ ID NO.

FR1

VK3

EIVMTQSPATLSVSPGERATLSC

170

VK3

EIVLTQSPATLSLSPGERATLSC

171

VK1

DIQMTQSPSSLSASVGDRVTITC

172

VK1

NIQMTQSPSAMSASVGDRVTITC

175

VK1

AIQLTQSPSSLSASVGDRVTITC

177

VK1

DIQLTQSPSFLSASVGDRVTITC

178

VKI

AIRMTQSPFSLSASVGDRVTITC

179

VKI

ATQMTQSPSSLSASVGDRVTITC

180

VK1

DIQMTQSPSTLSASVGDRVTITC

181

FR2

VK3

WYQQKPGQAPRLLIY

182

VK1

WYQQKPGKAPKLLIY

184
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Al a
Tyr
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eu

Thr
Asp
Val

u

Leu



405410415 Phe Tyr Pro Ser Asp lle Ala Val
Pro 420425430 A u Asn Asn Tyr Lys Thr Thr Pro Pro Val
Ay Ser 435440445 Phe Phe Leu Tyr Ser Lys Leu Thr Val
Trp Gn G WOAHA88480 Gy Asn Val Phe Ser Cys Ser Val

Leu H's ASn Hi s 465470475480 Tyr Thr G n Lys Ser Leu Ser Leu Ser

Gu Trp Au Ser Asn Ay Gn
Leu Asp Ser Asp

NG 2

Pro

Gy Lys 48549%_3%x¥g> 35 <2113 ﬂqﬂ%ﬁgéﬁ>“%ﬁ§> Artiti

géﬂm NO.

sequence <22 et n <400>
agc@éhgct

Ttctcttect M@‘é&%‘(&ﬂ%@ct cccaga t accadéygt 60

at ggaagcac
gaaattgtgt tigacaepgt¢ t ccagccacm@{ﬁﬁmﬁyccaggcga

acigagch@ccl"o

oAl QB(A(A(AUU I. -LKJO

ctctcct gCcCc ga&ataa Lg aaat LLLab agtt abl.l. €ct ggL acta

ggccaggct ¢ dt agfet cct cat ct tattt IVE Lﬂiqcaqaaqq aatt cddfcc240
aggttcagtg dcagygpat ¢ cgggacagam@@@mlq@wpatcagcag c¢t agagect 300
gaagattttg qagtttattq ctgtcaacat_cattccoat aLbbngyab attecggeccaa3t0
gggaccaagg tlggadat caa aggt ggcag f8¥ ggt ggat ¢ t ggagddbagt 420
g?agct a?c;: aggt gcagct ggtggagtct ggtggrggcg tggtccagcece tqggaggtcc488
ct gagactct dtt aggct CCItT gaactgggtcs
cgccagat gc (rnndgganl cctgg d&ﬁgG ? igﬁgQg]%§$§§?¢a t atgé %th 0

actacctaca

Q)

lccgsgaagti caaggmsagemmmﬁemgm*gﬁwa

gt ccatie;agc660

R e e R L e e L e SO R L A T
cgctcagtcg gr‘r‘r‘f:\ ga - ctactgggge—cgeggeacee cactgt ctcctcgage/80
gagcccaaat cttdﬂ@lacaa ae@YRS&E&G&%@W&ﬁL@ED&aq&’E@c t ;aacﬂ@bt g840
Page 47 SEQUENGG L] ST S dNERGDL fu L BADARFGRET CROT CTBET
cttcccccca aaaceccaagy—acacectcat g900—acccetgagyg—tcacat m‘gt
ggt ggt ggac gt gafelcac a@&%@ﬁ@&%’f@éﬂéﬁmﬁé@'ﬁy@t acg tggétggcgt
ggaggt gcat aat gacpagh CagpaRGaesGIgANaRInRISIRPrhRCRACAgEA Capaccal gt
ggt cagcgt ¢ ¢teacegtec—tgeaccagga—ctgget gaat1080gagcaaggagt—acaagtgtaa
ggt ct ccaac aaagccctcg cagcccccat cgagBB®bacc 1140 atctccagag
ccaaagggca gcccggagap ccacaggtgt gegageedvasig cccatcccggl2p0 g@@@agm ga
ccaagaacca (utcagcctpgacctgcctggtcagaggctt—ctatccaagei2po gabatb CCg
t ggagt ggga @agcaat ggg cagccggaga J@%ﬂ%@éﬁ gaccacgcct 13P0 cé®t gc gg
actccgacgg ¢tccttctte ctctacagca 6Tgk ggacaagagc 1B80 208

aggt ggcagc aac crrctrcatgce atgagygctct gracagaccac 1440
tggaggcaga :aggggrt r?“ cct gt ct rgg E§W§A7Qg<g?o> 369<21126/492
<212> PRT <213> Artificial sequend&QGIRIEK <223> CD37 <4p0> 36 Met
Gu Ala 1 specific binding protein Pro Ala G n Leu Leu Phe Ceu LCeu
Leu Leu Trp Leu Pro 51015 Asp Thr Thr Gy GQu Ile Val Leu Thr Gn
Ser Pro Ala Thr Leu Fseferregoeemnleny cosmpapedt ians of DA gspRcHicBMIA eu
Ser Cys Ar

o G Ly RoBReEdhdpaed A akan ud o ElpRttoh B po Buchfin
Lys Thr LeareAemo@ked fiénythd raalatr@fuﬁlcm ﬁ?@%@n@goﬁ@@fﬁiﬁf a cely libkgr A y
Ser @y_Thr As Phe :he Ser 859095 Ser Leu u Pro_Qu
Asp PhedAl $€ C%PSQ‘?S)FOJBVQ tﬁ”ﬁ gayy chalg vanale G9meNsiefom8 8C/Pf o Tr p

Thr Phe G yinfhg ddaild higes 04l t&idin sbEv bikgind 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. D Amino Acid Sequence
NO.
Leader 223 | MDFQVQIFSFLLISASVIIARGV
Sequence
Leader 224 | MEAPAQLLFLLLLWLPDTTG
Sequence
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115120125 Ay Ay Ay Ser Ay Ay Ay Ay Ser Ay Ay Ay Ay Al a ser

G n 130135140 SEQUENCE LI STI NG (EMER 017 01 SG \Val
Val
Ser Cys AlWOAW/IZaM4 T y Phe Thr Phe Ser
Arg Gn Met Pro Gly Lys Gly Leu Gu Trp Met Gly 180185190 Asn
Asm Arg Lys Phe tys 195200205

Ser Ay Ay
Trp val
Ile Asp Pro
Ay Gn Vval

Ay Vval

G n

Gn Leu Val G

Pro Ay Arg Ser 145150155160 Leu Arg Le

Tyr —Tyr G

otistduktNoSEr 1
210215220 G n Trp Ser

Vskd Y

Seo. L

a Asp Lys Ser

Ttr—Thr

|yr
| Ain®atid Jdquend a Tyr Leu

eu Lys Ala Ser Asp Thr Ala net Tyr Tyr

u
u

Ay Tyr Asn 16FEASZHINE28RS N

Qys

Al a 2252302352¥4tiableg E>e5 Vall &lg QGQ/%&G@EQ Tyr Trp Ay Arg Gy Thr
Leu val Thr| RamR5DRES [ VAT~ Se er ro Lys Ser ser Asp Lys Thr
Hi s Thr Ser| Pr¥ari2692652 0 Qu Leu Leu Ay Ay Pro
GGB8GGEE8S é E y &y
Ser Val Phe| Deusibhigk] %502 s Bro Lys Asp Thr Leu Met I]e
Ser Arg Thr| Prier@la Vil , 02@@@@%&%5@ Xal Val Val Asp Val Ser Hs
d u Asp Pro| @mpivkinkdrys Phel 305310315320 Asn Trp Tyr Val Asp dy Val
G u Val His| AsYariabla L352i|s_é" M@G?@@G§%§§@§§5 Arg Gu Gu Gn Tyr Asn
Ser Thr Tyr | J2gmpinjginkeya| er Val leu Thr 340345350 val leu Hs Gn Asp
Trp Leu Asnf dVeris Gluolyr| sa6cSy606YSoYaL68B6366aER ser Asn Lys Al a
Leu Pro Al a Imemepin Lipkery| ) qu Thr [le Ser [ys Ala 370375380 lys Ay Gn
Pro Arg G u Pragifden val 23'Ifyr CEhHCPLeu Pro Pro Ser Arg 385390395400 Aslp
G u Leu Thr r—Vat—Ser—teu—Thr Eys—tet Vad s Gy 405410415
SEQUENCE LI 017 |01 Scé Phe Stgy Pro Ser Asp Ile Ala Val G u
Trp Au Ser " i| N2Hr o FPBAIBHEBATIHPGPAsn Asn Tyr Lys Thr Thr Pro
Pro Val Leu AgRig ) Asp Ay Ser 435440445 Phe Phe Leu Tyr Ser Lys Leu
Thr Val Asp RRT Arg Trg G G 450455460 Gy ASm Vat—Phe Ser—Qys
Ser Val Met| HgnldoH Ala_Ley His Asn Hi s 465470475480 Tyr Thr G n Lys
Ser Leu Ser| LghnoSelis Pf 028 y REFERABBRENTIEPES> 37 <211> 1476 <212> DNA
<213> Arti ffi cigalcie@quence 4220> <223> CD37 specific binding protein
<400> 37 at|gga C cagcgcqggct tcicttccic crtgctactct ggcrcccaga
taccaccggt 60 gpaaibhgt gt tgmﬁg{s ki&i CcC ctgtctttgt ctccaggcgad
aagagccaccl2QnfitoGkiist gc gc a 88 ?@f tac agctacttag cctggtacca
acagaaacct 180itg@ze®gget ¢ ctlaggctcct catctatttt gcaaaaacct tagcagaadg
aattccagcc40 amgkt cagt g gdagt ggatc cgggacagac ttcactctca ccat cagcag
cct agagcct 300 (yaaigat t {t ]{:};‘18% Aagat cattccgata atccgtggac
attcggccaa36&1@@gﬁiﬂcaag%4t %551% caa gggzrggcggt ggct cgggcg gt ggt ggat|c
t ggaggaggt 420itdigipadt agcg adgt gcaget gagt ggagt ct ggt ggagget t ggt ccagge
t ggagggt cc480 ¢lirgagactct cqtgtgcagc ctctggattc accttcagtg gctacaat gt
gaact gggt c§40 (ogeticagat g4, -C 4 ¢HGRRRGGHEGHIeAE 99 at gggcaata ttgatcctta
tt at ggt ggt GOGn@Btaadet aca agcggaagtt caagggccag gtcactatct ccgccgacaa
gt ccat cagc@e0itdisizedct acc t dcaat ggag cagcct gaag gect cggaca ccgecgat gtja
ttact gt gca12Q,use cD37 DIQMTQSPASLSASVGETVTITCRTSENVYSYLAWYQQKQ
VL (CDRs 236 | GKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPE
highlighted) DSGSYFCQHHSDNPWTFGGGTELEIK
Humanized EIVLTQSPATLSLSPGERATLSCRTSENVYSYLAWYQQKPG
c([éaggg L | 237 | QAPRLLIYFAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
highlighted)a AVYYCQHHSDNPWIFGQGTKVEIK
Humanized EIVLTQSPATLSLSPGERATLSCRASENVYSYLAWYQQKPG
C([é"'[;"}:gL 238 | QAPRLLIYFAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
highlighted)b AVYYCQHHSDNPWIFGQGTKVEIK
Humanized EIVLTQSPATLSLSPGERATLSCRTSONVYSYLAWYQQKPG
C('fglg L | 239 | QAPRLLIYFAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
highlighted)c AVYYCQHHSDNPWTFGQGTKVEIK
}é“[‘)n;“iéid 240 | EIVLTQSPATLSLSPGERATLSCRTSESVYSYLAWYQQKPG
(CDRs QAPRLLIY FAKTLAEGIPARFSGSGSGTDFTLTISSLEPEDF
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cgct cagt cg
gagcccaaat
ggt ggaccgt

gccct at gga
cttctgacaa
cagtcttcct

acccct gaggWPEH¥ARedYt

aact ggt acg
t acaacagca
ggcaaggagt
1140 Page 5
cccatcccggl
acaact acaa
t ccgt gat gc
<212> PRT <
Gu Ala 1

Thr G n Ser
Thr Leu Ser
Trp Tyr Gn
Phe Al a Lys

t ggacggcgt

ct act ggggc
aact cacaca
cttcccccca
ggt ggt ggac
ggaggt gcat

cgcggcaccc
tctccaccgt
aaacccaagg
gt gagccacg
aat gccaaga

tggtcactgt ctcctcgagc780
gcccagcacc tgaactcct g840
acaccctcat gatctcccgg900

aagaccct ga HdV'eReeteEsso
caaagccgcg ggaggagcagl020

coraccgrgr

A CamGrinrORa
0 LI STI NG

JgEGapcarc
ggbct ccaac
b NBVER 017

ctcaccgtcc

aaagccct smincagdSaeeat cgagaaaacce
01 SG ccacaggtagt acaccctgcc

Tgcaccagga crggcergaar 10g0

2 Bighbghtddyt ¢

tgg t

CAHEY GOHHSONIPIT SQFTKMEIK cagccggaga

aCldCylll
a thra Th
213H (BPRBT |
s gughlighted)bi

ciz4l
nding

HERkEW]

'Sigc;a%@t@ﬁ%@ﬁ@%%w&%%
PEXYCGT BXNREBHGEA GG IS S
YMQ@K@LWEWYWAWMQY@QGWBETW&S L

582

eu

PhnaNAd T
%3%@1(1 h

Ebﬁﬂ§ Pr
ﬁ&%h@@é&)a’b‘l

rLCeu
r Ser
024 y| M
a Qu

Ao AR GSE@SF?W'
P R AL BV GVIRETEEGTRF YRIEKORE LISADESIRIA
AQWSSIKATRT AVEY G5 RSB DANG QHELTBISS G

<

Ser Ay Ser
Pro Gu
Pro Trp Thr
Gy Ay Ser
Val dn Leu
14515015516
Tyr Asn 165
Trp Met Ay

Asp P

Gr¥mahided A
e V4

lnzéyy

P the

y Gy

B

ST GRS R EE
WOHIVIBP Y PﬁET{W@Q}Q‘ﬁ@%ﬁ%ACI y
MW@MW@WW!@WQ@W@@T@@G@% 140

5N

Hgoer 4G y
Leu Ser
1704csrdvet | AdH
brge el $EQUEN

q

rW%‘éP%?%%’RP TKECH

CELQY ST S QTENERY QA RS EC:'LP

DSy,

’H} 1Y8S As

Ile Asp Pro
@y Gn va
210215220 G
Al a 2252302

T¥mah¥kd G

i N JCpRsSer
3higARAIE

$er va

Thbst ver Seil%‘g ge%;% %&ﬁ F(Jj% gg%ﬁﬁ"t%e%z:

| Y1 S%@WA%B WVGI?%D%V?QQF V@’ hir

Leu Val Thr
H s Thr ser
ser val Phd
ser Arg Thr
G u Asp Pro
Au Val H s

245250255
Leu Phe 2]

du va
Asn Al a LJ

Pro 26026%270 Rr
’52802

IB6Pchb Hyd|2&§0

Val

C

s Phe
s Thr

A pEPEGGPRVFRPbK PR BT ﬁhﬁﬁ%v@@%v@%ﬁﬁp
S

it

%UB’?&@@@%@@@WCW GFWPSP%VWBSP@QPEMI
NIYEK PFRPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSV
MHEALHNHYTQKSLSLSPGK

KeRE TRy Ve

| e
H s

CAS-006
(chimeric anti-
CD37 SMIP)

247

DIQMTQSPASLSASVGETVTITCRTSENVYSYLAWYQQKQ
GKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPE
DSGSYFCQHHSDNPWTFGGGTELEIKGGGGSGGGGSGGG
GSSAVQLQQSGPESEKPGASVKISCKASGY SFTGY¥YNMNWYV
KQNNGKSLEWIGNIDPYYGGTTYNRKFKGKATLTVDKSSS
TAYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVS
SDLEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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325330335 Arg Gu Au Gn Tyr Asn ser Thr Tyr Arg val
Leu Hs Gn Asp Trp Leu ASn Gy Lys du Tyr
355360365 ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr
Lys AWOSYYH?€480 Lys Ay Gn Pro Arg Gu Pro G n VAT/USgR0OAHRSY ey
Pro ser Arg 385390395400 Asp G u Leu Thr

Thr
Lys
Ser
Pro

3403453
Val

50 val

Ser Val L
Lys c
I

val

Lys Asn G n val Ser Le

eu

ys
| e

u

Thr cys Leu
Trp G u Ser

Pro Val Leu

val

Cys d
Aottt Wo G
Asp Ser_AspNd vy

YSEQYS
niBrg 420425430 G uandisnAaddseqdante Lys Thr Thr

ATOZI5 phe Tyr Pro Ser Asp Ite Ala val
P

Ser 435440445 SEQUENCE LI STING (EMER O

q

u
ro
17

01 Sc) 4504
H's Asn H s
Lys 485490
<220> <2233
cagcgcagct
t gacacagtc
gaacaagt ga
ct aggct cct
gcagtggatc
cagtttatta
t ggaaat caa
aggt gcagct
cctgtgcagc
ccgggaaagg

tctcttcctc
t ccagccacc

caftgﬁ téotltt

cgggacagac
ct gt caacat
aggt ggcggt
ggt ggagt ct
ctctggattc
cct ggagt gg

tac|a

55460 Ay Asn Vg
465470475480 Tyr
<210> 39 <i
CD3 7 spe¢

ific
ct gctlak

g

acctt

211> 14

ctgtd
{4
a3

ttcacﬁﬁ&@@v@@@tﬁ@@@ﬁgDﬁﬁwﬁﬁmmﬁﬁﬁﬁﬁﬂkwﬁﬁﬁﬁﬁﬁﬁt

cattg

ggct o
ggt gg

at ggd CARKSRW QRENYFSGS \MHE AGHINGY ORSBHISEEE! ad

| EIRheQSIEATICY SP&e A MACRYRENYS YA WY QbR PEE
ﬂﬁﬂLﬂ?kPAk?%hé%ﬁbAkﬁ%b§%§Gﬁﬂ%§L§@%L

YK ro@ﬁééﬁ;ﬁg@gg&{ga@g&?g@a@ﬁ

tI’eQIﬁI’ é,b}é Rpﬁﬁﬁﬂggféﬁ \ETI&@

mgmswamm&mggsﬂgwt
BROCIE PTG ASY BCRARELT GPSVRHIPPREDITC Ryt

A

g% e ?"gggf m%“éﬁ?%%%sgg%gc

RS Y BVE S GOPERTR SR A BEDCS

accggaagtt
t gcaat ggag
gccct at gga
cttctgacaa
cagtcttcct
t cacat gcgt
t ggacggcgt
cgt accgt gt
ggcaaggagt
1140 atctcqg
cccatcccggl
ctat ccaagc]
gaccacgcct 1
ggacaagagc]l

caagggccag
cagcct gaag
ctact ggggc
aact cacaca
cttcccccca
ggt ggt ggac
ggaggt gcat
ggteaddyt
acaagt gcaa
aaag ccaaa
200 gat gag
260 gacatc
320 cccgtg
380 aggtgg

ER
o

gtca
gcct g
cgcgd
t gcca
aaacd
gt gag
aat gd
cZ49ac
ggtct
jggca
ctga ¢
jccg t
Ct gg

Cage @
SEQJ

[e

Wl

‘E‘T*JE%Q%%?P Hﬁ%@?@%@%ﬁ?ﬁ@ﬁ 5
AL P AR ESGSR D7 BB TS RE
aée%YC@@H%@E%EGQQEHHEH&W%Wg
TEEYPLACECAEVERP GEAL KISCKGFGYSBT GENMOMWA ]
m@mmmmapgmcnmnmm‘aﬁsmgmc
%‘%@@Qﬁ;@%@ﬂ%@ﬁ?ﬂm b efagead

Pk9 A9¢ LIRRLEHMBR pr DT MT

g @HQW@@Q@%@%@MW%EQV%%‘%C
4 CRYPGBTAME WE SNGQRENNY KT THPYCRGDE SEEICHSKAC G

ct
aERITIOE Y E=A05010%0 8, 156030

IENPE LI fahahnhan

gcacaaccacl
agagcctctc
Artificial
40 Met du
151015 Asp
Ser 202530

d u Asn 354

o

cctgtctccg
sequence <
Ala Pro A
Thr Thr d
Leu Ser Pr
045

CAS-003

440 Darn:\
“uIg™

ggt ag

A A n
y Qu

250

P20> «

p Ay |

| E1VI/BISPATESLSREERATLSCRYSENDESEL AWHQQRAG
ZRPRLCDBHA EHAETP ARBSGSGSOF DPT OIS S LEREDPO0 >
e e ENSVERIFGEOTK eBIKIEIC ST EESE FT®
Ifce vl gs8U TR PEESL ISR EK B8 YAF PG FRMIVRAH
AR PEEGEMENTD P PPy AR K R T 8K DRST
STAYLQWSSLKASDTAMYYCARSVGPFDSWGQGTLVTY
SSDOEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL

u

o<

OGD&)HWDCIO NCVFNQGDGJCIO O

tt
aa
gt
ct

TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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Val Tyr

Ser

Tyr

505560 Arg Leu Leu . lle Tyr

Al a
Ile
Hi s
du
Ay
Val
Ay

Ser
Hi s
I'le
Ay
Adn
Phe
Pro Gy
dy Ay

Cor aeRBabEapr

100105110 Asp Asn Pro Trp Thr

Ser

Ser d
u Gu

Leu Ala Trp Tyr Adn G@n Lys Pro Ay Gn Ala Pro

Phe Ala Lys Thr Leu Ala Qu Ay Ile Pro
y Ser Ay Ser Ay Thr Asp Phe

Pro Gu Asp Phe Ala Val Tyr P‘ﬁT Wgﬁﬂzﬁs
Phe Gy G@n Ay Thr

Lys Val

Lys
Al a
Pro

Ser N945

40 Val A n LeuAmiap Adieammee Gy Ay Gy L

Gy 11512010 3Jdy Ay Gy Ser dy dy Gy Gy Ser dy Gy
Senstr@tuNo:l 30 1B5])

eu

Thr
Lys
Thr

(?ly (?ly
Phe Ser

150155160 lLeu Arg Leu Ser (\/Q Ala Ala Se

Gy Leu G

Qly Tyr
u Trp

A¥QLQGSATESERBGNEYKISOK ARGY SYAt FAMN W RQ Met
WRGK S BWISIbSF 180 TABVRA FRGES L IRIBK SRETATY

Thr Tyr

Asn Arg

Ser Al a Asp
SEQUENCE LI
Thr Al a Met
Tyr Trp QY
Lys Ser Ser
A u Leu Leu
Lys Asp Thr
Val Val Asp
Trp Tyr Val
Arg Gu A u
340345350 Vv
Val 3553603

Lys Ser 1|

sTI NG (EMER 017

Tyr Tyr cy

G yb@dy P
Leu Met 11
Val Ser Hi

Asp Ay Vval
En Ser

Gn Tyr A
al Leu H's
65 ser Asn

ArGaS@ig Thr
(Ampsethpmail Iy

e Ser

s Al g
Leu
r2¢di s
o Ser
e ser
s Gu
du

Gn A
Lys A

ot LEB&MA%@Q%%P%IYY\%QG’?‘@W@E’G |

ety IR R G

RLigv g
I%FéIGS‘ﬁﬁﬁT@EEzTJ EDEAVESL

ACTKPRYEE T@th%@tT%EﬁéBﬁﬁﬁmtﬁﬁ?Kéﬁﬁs\/

ﬁé&ﬁ[ﬁE c (?QM%@%EESSQSS

%@“ﬁ; @YFLPMERAFPHLHK

\B$K eu Pro Ala Pro Ile @u Lys Thr IIe S

DAWTHGR P
AT VEIKEGSEERK S3BR 2B B2 PO PRPELIGYGPNFOFRRKP Pr o
Rat LNAISE TREVT G¥Tev 2V SRISORSK WY PDGVEYSINPr 0

e

SP

©

ro

al
n
335

ys
Ser

Lys Ala 37(
Pro ser Argd
cys Leu Val
G u Ser Asn
Val Leu As(g
val Asp Lyg
Val Met Hi s
Leu Ser Ley
<210> 41 <4
02 <400> 4]
gaagattttg
accgcct acc
t acaacagca

aggt ggcagc

3/5380 LyS
3853903951
Lys Ay 4
Ay dn P
Ser Asp G
Ser Arg T
GOASAILE L
(BonanPnaysg
11>hybide <
at ggaagca
gggaccaagg
cgctcagtcg
ggcaaggagt

t acacgcaga

100 As
54104

bu Hi 9

12> [
C gaag

gy g

0 4204954
y Ser
p dr

y232y g
ggggqt

gagcd
at ct ¢

1t

@g e T,
GSOIDEILTIGERERY T

§DN§HTBQQGT§ EIKECRRYGGHrS GG P
W@WQPWW@&CWSGWQMM T
KENNERSAS BRI DEY Y6 GETYNRRF RYTeA SarvIRaSS S
TASJM 1tk SLTAED4 A0 ToARS Y EYipHW G G TS

?\%%?% Léam%% Ve
{~He !
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CAS-024

253

EVQLVQSGAEVKKPGESLKISCKGSGYSFTGYNMNWVRQ
MPGKGLEWMGNIDPYYGGTTYNRKFKGQVTISADKSISTA
YLQWSSLKASDTAMYYCARSVGPFDSWGQGTLVTVSSG
GGGSGGGEGSGGEGSGGGEESGGGGSEIVLTQSPATLSLSPG
ERATLSCRASENVYSYLAWYQQKPGQAPRLLIYFAKTLAE
GIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQHHSDNPWT
FGQGTKVEIKGDQOEPKSSDKTHTSPPCPAPELLGGPSVFLF
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
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7 specific
t gacacagtc
ct aggct cct
cagtttattaWw
aggt gcagct
ccgggaaagg
t gcaat ggag
cttctgacaa
t cacat gcgt
cgtaccgt gt
ccaaagggca
t ggagt ggga

bi ndi ng protein
t ccagccacc ctgtctttagt
catctatttt gcaaaaacct
erprtad®dht cattccgata
ggt ggagt ct ggt ggaggct
cct ggagt gg at gggcaat a

cagcgcagct tctcttcctc ctgctactct
gaacaagtga aaatgtttac agctacttag
gcagt ggat ¢ cgggacagac ttcactctca
t ggaaat caa aggt ggcggt PSdtS2¢guégss
cctgtgcagec ctctggattc accttcagtg
accggaagtt caagggccag gtcactatct
cagcct gaag gcctcggaca gccctatgga ctactggggc cgcggcaccce
aact cacaca tctccaccgt c t, cttcccccca aaacccaagg
ggt ggt ggac gt gagccacg t ggacggcgt™ ggaggt gcat aat gccaaga
g9t EXgRESTON LE NF0RL ARC AAgER CAXB798EdIaC B INE RGOTEINS C
gccccgagaa ccacaggtgt ccaagaacca ggtcagcctg acctgectgg
gagcaat ggg cagccggaga actccgacgg ctccttcttc ctctacagca

aggggaaegt cttctcat ol 0>
53099078905 o100 PRASTHIARS ??ug??gl%tpgéﬁﬁg’nce gcgg@g“i%@iégc%%l
specific bclnde@mtqmdltunesd?ldgms&&‘s O mManShbNG QEE]\EJBr%TorOQym
<400> 42 Ala Pro Ala A n Leu Phe u Leu Leu Trp

O oo M lecSlead BHD Goi6 o BBt e SR e s e T B
Leu Ser 2 drflthapeéstEd Lelftuitfeb 'éuéér&afﬂn?s WBfe iﬁ@#boﬁﬁlngg@%teﬁr Q Ptbein
Ser A u Asn 354045 Vval Tyr Ser Tyr Ala Trp Tyr n Lys Pro
Ay dn A Asensos05560 Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Al a

pho ThiOley Thr 116 1GHIC 335088 EaThE CR%tol) Fomtiycf Ve oriral iRz "
Tyr Tyr Cysmfdoadill Sartiise 88malPHkep)lidy é’ﬁﬂnéﬁjbcfé"oﬂy guﬁérthéxﬁ’@QSI%y G n
Gy Thr Lys Val Qu lle Lys Ay 115120125 Gy Ser

Gy ser Glpvet yoto goamt ol s%t}/erdhanm@@mmma@!ze@amtIL%DSZ@KMa ) St
o5 A% foEEheglndshl Vi Eirtaliitn BBladile S YenRBR A flerie, ST

Gn Trp Ser
22523023524
val Thr 245
cys Pro Ala
Pro Pro Lys

290295300 Thr c\/§

Phe
Thr
Ser
Tyr
Lys
Tyr
Val

Al a
Thr
Ser
Phe

3053103
Lys Pro
Val Leu
Lys cys
Thr 1le
Thr Leu
Ser Leu
Val Qu
Thr Pro
Lys Leu
SeP0Cys

Arg d mdbed, aFWfoII;Gwmhm'&eG\éL\AkEwr@tmucfér@cdk&seﬁimoﬂﬁ(@daér%smml | e
Pro Tyr Tyr
Vall9 Thes ¢ é“

@y Thr Thr Tyr Asn Ar Phe Lys 195200205 Ay
e BYHORGYOIG SSRGS 1§ SABE THNGAD (PP EO@TA b1 5220
Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Al a
0O Arg Ser Val Ay Pro Met TApRsIyr Trp Gy Arg Ay Thr Leu
250255 SEQUENCE LI STI NGl_é)EI\/ER 017 01 SG 260265270 Pro
Pro GI u Leu Leu Gy @M ESPESPiONal Phe Leu Phe 275280285
Prgt /-\bp Thrtea Vet tte Ser_ArgThr Pro Gu Vat
Prgggin \/5| Clanes Sgxpengd ﬁrgte@ GitpsRangedrgim Vial  Lys
15320 A@gs]'(}’dij Ty VaI [1}§;p Gly val Gu \@l_d s Asn Alja Lys
32\ u \.A u \.A II I Se I\v " X
34@3&5@30 Vi

I_\JII UUI Thl T’ al Val
Thr, i Leudti s Gn Asp Trp2Q9e1123an Gly Uys A u
Lys V %%@603)5 Ser ¢fysn Lys
I\lc L2 270

Al a Le r la Pro l{le Qu
Ser 2753Qﬂ \lc (:l \l U3 _03
Pr ©ASel24Ar g

G-nPro &u—Pro—d n Val
Pr ¢ 38539@@5400 Asp A u - &¥r Lys Agn A n
Thr Cys Leu Val Lys @y 4054104715 Phe Tyr Pro Ser Asp lle
Trp Gu Ser Asn Ay G n Pro 420425430 G u Asn Asn Tyr Lys
Pro Val Leu Asp Ser Aspy@npiSery 435440445 Phe Phe Leu Tyr
Thr Val Asp Lys Ser Arg Trp Gn An 450455460 Ay Asn Val
Ser

RaRIFIRBTIONIASD@IZE BkeL s CHROMEIOGERABHY OF CAS-024
AND OTHERCD37-SPECIFIC BINDING PROTEINS

r

r o
7\

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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465470475480 Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Ay Lys 485490
<210> 43 <211> 1476 <212> DNA <213> Artificial sequence <220> <223>
CD37 specific binding protein <400> 43 SEQUENCE LI STING (EMER 017 01
SG at ggaay@809atfddcaget tctcttcctc ctgetactct ggcet ccdsgas2009/040288
t accaccggt 60 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga
aagagccaccl20 ctctcctgcc gaacaagtga aaatgtttac agctacttag cct ggt acca

acagaaacct 180 ggccagf @Ethét%éﬁﬁmlfl%b@dmﬁtsrﬂtP golessiesavaretpagoed £agy
cot agagoct S00 SAREERPRT0 by ERoE LABARI R ohaBBRbE Y 2 & RLor ooac

cct agagcct dgaagattttg cag ccgt ggac

att cggccaag?%t@ggamaagmrbg@wamq@aggagm@ng@eqmmm@ o hggatie

t ggaggaggt ggggct agcg aggt gcagcet ggagt ct _gagt ggaggct ct gt ccagec

t ggagggt cchBP Qrglg‘ébf%ﬁ g CQ!'ém@tV@B‘kﬁ'@%s &C{Qt"gﬁlﬂ@ E’%Sag_!ﬂ?t“é' Biesupernalank at

gaact ggg tcg,ég S%Wﬁ«a%%h%%s%qﬁ\%@lgnﬂ&%gﬁﬁf‘? e bof 9FASHiA
t actatc

tt at ggt ggt actacct aca accggaagtt caagggccag gtc ccgccgacaa
gt ccat cagc 86i0g dnve §ETNAEXpldrge 480 dira((bEclagaitcgag geaptairapihecacatbicant gt a

ct cct Coage PHUP GEReals  TnEEolry Iaa washes B b e B B LCagin B S acc
tgaactcct gg@g ‘f}gér%@q\ﬁﬁacﬂaﬁrﬁﬁnt%mrﬁtljr%?ﬁé@a pRAFAG CRAGEN IFRCEL AL

gat ct cccgg900 acccct gagg tcacatgcgt ggtggtggac gt gagccacg aagaccctga

ggt caagt t cbeg!, aﬁmrdgﬁaﬁ%c g adg gldwt reggmggtagt@Dﬂeap@ctﬂa@gwlmmmg&mmsg

oot daar wearebBRARAdET GRhRGHA) o gl GPHEE A S Forbiat CBRTIGTOST
cgagaaaac cthbdlu@tiGr Qm%rGWW@cﬁ%ﬁQﬁ@@ﬂ 16 RO Vite1 2086 a€ fHet gcc

cccatcccggl200 gat gagctga ccaagaacca ggtcagcct cctgcctgg tcaaaggcett
ct at ccaagceussvAiuPact § M%Q&-&@m@@@wogaa@@%ﬁ Q@IC@Q;E gb@HBO his

aget cacoq: *Yoacgig i ue e B0 e A aRaRECH bl olbeh RS oo

at gaggct ct sterkemiaccac1440 tacacgcaga agagcctctc cctgtctccg ggtaaald’6
<210> 44 <211> 492 <212> PRT <213> Artificial sequence <220> <223>
CO37 specific bindi ngipFeReENTalesd steriiged REpiinwas Birieaparited,by GPC

Leu Phe Ley;d glciliSiin lefkbn: thnlﬁJHy'i’SE é@@éﬁe@@e@%&‘ﬂﬂ ({T%)U e

Val Leu Thr @ n Ser Pro A Leu Ser 202530 | NG
(EMER 017 oles@e fran hgher PnaecH|gr \@llhtémggrégateghAnDéKl 5GH00@pkurdn (GEhr

Ser Au As 4045 Va G GI P
Gy Gn A BeIPGaEsssrLG T oo Ttprybedd Fr shBhatbse i eplirdiia &t o
Qudy ||¢2€rr@|/rﬁh6(3§éﬁ@1? 148 €olfA voRIm& g@a&n@m&m faXiniith Asp
Phe Thr Leu Thr Ile Ser 859095 Ser Leu Qu Pro Gu Phe Al a Val

Tyr TyP.OQ/\soi@nﬁ iS4 rels {3%eeV ) olsiETanle Gvassapplied toihe qqhgmrrhfr heiselugy G n

Gy sor apiPyeckrli 128 ”@g%néﬁﬁ*ﬁ%é%%ﬁﬁ%t%*a%fﬁﬁﬁa@n Biniser
Gdy dy 4 Uacﬁ@hsvﬁacﬂf@c%mw@s)ﬁnayﬁer&ﬁ pké&icﬁ@;héﬁti«@@ edh Aidy tkﬁHP@@r

Cys Ala Ala Ser Gy Phe Thr Phe ser r Asn 165170175 NEt Asn Trp
val Arg G #ndie qﬂ#tgd@ayhg@%wqq,pq)_cggd@gfeﬁ than alepyt 9580 peptain @f interest

(non-aggregated). The resultant pool was filter sterilized at 0.22 um,
25 concentrated, and then formulated with 20 mM sodium phosphate, 240 mM
sucrose, pH 6.0.

The SEC traces showing the peaks containing the protein of
interest (POI) for 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) are shown in Figures 2A-2D,

30 respectively. The CAS-024 peak is narrower and more symmetric than the CAS-
001, CAS-002, and CAS-003 samples (broader and asymmetric). The CAS-006
(chimeric) molecule produces a sharp peak similar to CAS-024. The CAS-001,
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Asn Ile Asp Pro Tyr Tyr Ay Gy Thr Thr Tyr Asn Arg Lys Phe Lys
195200205 Gy A n Vval Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

Leu 210215220 Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
Cys Al a 22@%%@@?&6 Arg Ser Val Gy Pro Met Asp Tyr Tr]ifT@Sf”%f%m@y
Thr Leu Val Thr 245250255 Val Ser Ser Ser Qu Pro Lys Ser Ser Asp Lys

Thr Hi's Th 70 P P P. L Leu. Gy d
Pro Ser VaCAHIOZ A ERaS 3455 B Bapi)Cialing oUoRE IR fLeu net
Ile Ser Ar %t%/:ﬁ\’hté?f, Acduhtdyadr abB029SRAN theSPOVENGE THiSHhbdeEMeRIPEE 01
SG Thr Cys Val Val Val Asp Val Ser Hs Qu Asp Pro Qu val Lys Phe

» p
3053103153 2ifipdioseparaje froml thafiPland wabalgy reprgseMs eithemhmigfeldegs Thr

Lys Pro 32 i . T, | Ser
Vel Leu ThESaRsise Ghdelions BoddRuonh blocrdh (18, g dfedtThveR:
Lys Cys 5Lysf yigbos3Adidn0.3BhisSedicAes thatTAS-824 erashio? oAlyeexpréssedeefiet! Huy S
Thr Ile Ser Lys Ala 370375380 Lys GI%/ Gn Pro Arg Qu Pro Gn Val Tyr
Thr Leu Pr 8ippensipict alsg psedines somatmnno@paesqus RApLIgHen of 10iasles. n val

Ser Leu Thr Cys Leu Val Lys Gy 405410415 Phe Tyr Pro Ser Asp Ile Ala
Val Qu Trp Gu Ser Asn Ay G n Pro 420425430 A u Asn Asn Tyr Lys Thr
Thr Pro Pro Val Leu Asp Ser Asp A \BEXSBMPLE5440445 Phe Phe Leu Tyr Ser

Lys Leu Thr Val s Ser A n 3 n 450455460 Ay Asn Val Phe
Ser Cys Ser Val @LL:@'{@'@GYQA%'E@%@@%HTW% EWT%Q@@E@'W Thr
G n LyggSer Leu Ser Leu Ser dpysr-§hacit¥Bidind PRoTALE> 45 <211> 1482
<212> DNA <213> Artificial sequence <220> <223> CD37 specific binding

protein <400> 45 at ggaagccc cagctcagct tctcttcctc ctgctactct
ggctcccaga taccaccgga60 gaaatt gt gt tgacacaqtc tccagccacg ctgtctttagt
ct ccaggcga aagagccad@f?r@%gﬁt&nc%t ¢ Ve 5‘2&%5@5%?&?'?‘3’89 Hl'taéft ag
cct ggt accadiergnantiS0s asmagos! moalag geimoadpeairaicalfidd (SIMpAaaacct
t agcagaagg aattccagcc240 aggttcagtg gcagt g%zftc cgggacagac ttcactctca

ccat cagcagMoachlfgde 36 frdrfbons RanwEmgHnGE Brlysphrigagidere!Diie derived)
aagat ttit : agat . . 60
Jaaccaagg Dm0 BME3ReE R0
A i el it ot s e v s e S
ct gaaga cct.gt aa at cc ac tcattcac ct acaat at. gaac

cggcagat gc(mggéggﬁgte@@@%%wgg a&ttaagmsi@gp g’t%ﬂ%?t‘“ﬁth‘?@étﬂé tg ggtg 600
actacct aCaur%ﬁél@&%ﬁﬁﬁerﬁaé’rﬁg@9@?%!\9@%8%%@@8&9\9&8&9?&) %&ﬁ@ﬁ%@90660

accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgca720
cgct cagt cgunjebgiedhggrmnizedcantiegDd7 Shti§destonoletglgs c hlidhgr adftrity tshbwyat TS0
caggaggrca_aat cttctga caaaact cac,acat ct cgt gcccage acct gaact c840
ot 009t Glac% ieaser forBReatE AU Bha 28 fdd dIHOLERFRASE Yelile WA, 2Redt 0 900
cggaccect ggaushRanakenpalias 6ave. BHen),4R8 e FRPACBRcEIaBaE82ag960

ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggaglo20
cagt acaac actgmaag@abéﬁgsgg? crjecule weschloied to poduldo FA Gy blockingthyiies0

e 907 Lo AThRIRAR riARR ikt 1388 I0ATSEA R ROABREP SR SERIN.SG

NO:48), CAS-003 (SEQ ID NO:52), and CAS-024 (SEQ ID NO:253)) were

25 serially diluted 1:2 to concentrations ranging from 50 ug/ml to 0.02 pg/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 wel! of a black 96-well plate the
following was added: 50 pl sample, 50 pl FMAT Blue® labeled chimeric
anti-CD37 SMIP molecule, and 50 pl Ramos cells (4 x 10° /well). The plates

30 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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cgggat gagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatccal260
agcgacat cg ccgtggagtg ggagagcaat gggcagccgg agaacaacta caagaccacgl320
cctcccgtge tggactccga cggctcecttc ttcctctaca gcaagctcac cgtggacaagl380
agcaggt ggcWageWdadedha cgtcttctca tgctccgtga tgcat gagge RAVYRHOAHZENA0
cactacacgc agaagagcct ctccctgtct ccgggtaaat gald482 <210> 46 <211> 493
<212> PRT <213> Artificial sequence <220> <223> CD37 specific binding
protein <400> 46 Met This fMdRcempeliion agsay sbawee thateA$-8d4 ((aumpeiged eu

NS Thr LeBnSSDToSEI midieuEhetihd e Qv ol uin 15 ol Eife s
Arg Al a Sedofdaln Itker)3ak0hb sale dfinitySer CDA7 deteNarertropintenic &mthCE3T
Lys Pro gé A@.n Ala Pro 505560 ArgELeu Leu lle Tyr Phe Al a Lys Thr

Leu Ala Q gMIPyneleeulpaRdanLopigst, has agpnerrestedly upitaa 4-faltarepier 01
! h
D Sor SL28fhy tor EfaBlanthit nafianiell AFLCELY SAP MSRGTBE nilhglfiel, Th"

(I:j s :—|: S serevetsE ' ObTH Gtrasurésnd Brshofhep“lﬂ%mrﬁlhec@xgan@:la danyalfr lnnkdéxse%al
Gy Gy ThiSY 3k Tha 8ee it hosth siESistiterdiles hag GAKOREET val
Lys Lys Preag. Nz@M%Dn&ﬂﬁéWWé&%tﬂuéwhbvaoéé ﬁots‘r%'ire%}ﬁz doR n%t&t.&%

Ay Tyr Ser Phe Thr Ay Tyr Asn 165170175 Met Asn Arg G n Mt
Pro Ay Ly&ASPolpuHawevan BAT00Gmas 1803i8ENYY thisworst exw[stﬁg @ofﬁylruc'fyr

d Advy.Thr hrTrAsn s Phe 1950025G n Val Thr .lle
sel A ﬁOAsan{ b Bbridnadenois por) bR of Bag Lol cllen ~Yeyeruiar g,
Leu Lys Alaor%@rrucms* o4 Aoand®oml 'y .5- Bzwmm&é&m&ﬁ@@@%mo Arg ser

val Ay Pro Met As Tyr Trﬁ Ay Arg Ay Thr Leu val Thr 245250255 val

ser ser Asp Gn QG u Figresy vg@ral%suwzslglng@came M99 arer Y 87 indbebesero

Pro P

0o S BrRpTERs % KRS 5 gl i,
A u 2902953;ﬁm)|twﬂuldl'be exgectafditharalchﬁagemmlé/absﬁm aldns wduid dspiniBner G u
Val Lys 305310315320, Phe Asn Trp Tyr val / Val G u Val H s Asn
Ala Ly35Tnevanyabolish pinshings( e@E@a‘é@éz.Lm@ﬂmt(ne%m X162 resgisectable
340345350 B_Llftrse‘éénllel}éé'crﬁﬁeo%lﬂdiﬁ?%oﬁéc% gﬂ’b (2?@ 4 W@S@ﬂ Thfle Es-CY's

Lys 355360365 Val Ser Asn Lys Al u Lys rlle
Ser Lys 3708¥B38ASAE ¢ach tGve t@rely Bietectaige @ uoIBrrmiir(g' actividy inTiis é'ssayLeu

P P S 38539039540 T S
The Cye LeUhgaR yRtors Sumesiisn Ny SeabT s adtled Yo TRl shoRe) Aait e &
Trp G u Segtrfshire G CAS-024 FRAGABE molecule that surprisingly bound as well as the

20 chimeric molecule, CAS-006.

EXAMPLE 5
EXPRESSION AND CELL BINDING OF CAS-024 COMPARED TQ
Mouse-HumaN HYBRID CD37-SPECIFIC BINDING PROTEINS
25
CAS-024 and other CD37-specific binding SMIP molecules were
produced by recombinant DNA technology and transfected into HEK293 cells for
7 days. Cell culture supernatants were harvested on day 7 and titered using
Octec Q Protein A sensor.
30 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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Pro Gu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gy
435440445 Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
G n 450455 y Asn Val Phe Ser Cys Ser Val Met Hs Qu Al a

Hi s Asn 46@@%‘%@9@6 H's Tyr Thr G n Lys ser Leu Ser Le‘if@éﬁzm{gf"i‘)m@y
Lys 485490 <210> 47 <211> 1500 <212> DNA <213> Artificial sequence
<220> <223

gat accaccg

PR gubRiant R, SHR YyGRdieo The et hetligeues

t ct ggaggag dféﬂﬁtﬁ@a&?%‘s vl orRgBEdleEE of (e VBRASSHOVI9AYdABkASn CCCL Ct cCl g

ct ggccaggc
t gcgccagat

tgcagtttat ggtggaaatc tgaggtgcag ttc

ccaggt

tcctgctact tctccagcca ccctgtcettt Sﬁﬁﬁ%

tt gcaaaaac tccgggacag a
gcggct cggg ctggtgcagt c
ct
cttagcagaa240 caccatcag
t ggct acaat 540 tattgatcc

ggat gggcaa

tattatggtg
aagt ccat ca
tattactgtg
gtctcctctg
gcacct gaac
ct cat gat ct
cct gaggt ca

€Ccgcgggagyg
caggact ggc

Page 64

gt act acct a
gcaccgcct a
cacgct cagt
at caggagcc
tcctgggtgg
cccggacccc
agttcaactg
agcagt acaa
t gaat ggcaa

{tcactct tact qtlg)a

Siablectn

cag ctgaagattt aagggaccaa gtgggaccgg ctctgaagat
cccagcgcag gttgacacag cc

aagt tcctaggctc tggcagtgga

g

gcccgggaaa

cttctcttcc

idiogcagctactt ctcatctatt
ac_atcattccga aaaggtggcg

t ggsmmomt CCOBfdteid WA (IHRD

gcct cgagt

Y L,L,L,d.UU g

c TEVLAY By

caggctzageet gy

360 cggtli

ggad?20

ac180
ggt gaaaaag480

t 6% 005'%%1}*@5)

AN NN Ay

LI STI NG 4EMER 01

P Wa Wa¥al

nf caet

7 01 SO

(@]

T LA

35553)314@@&@&@

88\1\1
ctga

laVWal o
Myy CUUl MI.

aggifct cgga

t ccgccgac660
caccgccat g720

GERRNY By BATHAC

299t ot ¢t aaca

tggg

nhfh

gqpﬂgggcac
acacatectce

oo gt

8- 086 (mVEmS

ttcc

cc2daaaacc

cct ggt cact 780
accgt gccca840
caaggacacc900

"’QJOOO

qatgg

SRR TER]

tqg%cgtgag

ccacgaagac960

t nr‘:-\'r aat gc

caagacaaagl020

rn:-\nn
TITII

cagcacgtac cgtgtggtca
ggagt acaag tgcaaggt ct

gcgtcctcac
ccaacaaagc

cgtcctgcacl080
cctcccagcecl1140

cccat cgaga aaaccat ctACerapalifineessay ggsegeirs dgmaniedavagisadioacc1200

agct t ot a co g eane o AL A SRERRLCe R hIRE LAY BRIP 1 00,

t acaagaccamopealesxogipaged ﬁﬂeﬂsngangggttoﬁamdst datie! @Inassemag@t c1380
accgt ggaca tcttct cat cat gagl1440

gctctgcacadggggcagggﬂD%f 6ﬂgg°@€' 6§dE§tSE§b&§tCC peelgd ¥thoo

i T gy M B TS

CO37 spec n Leu
Leu Phe Le&taﬂdnrdlieuoll‘@eteTwnh peufleRf onlabdled ShifsgricTanti-THB7 GMIPGholeklle

Val Leu m{CP&ﬂO Pro Al Leu. .Ser HnF Fe§31{-{5§,u ’%H Pr_aDggyShﬂﬁJ

Arg Al a eqos&g)/g GRANyo agdwlfl
Leu Al a Tr@stTrysUeanésG OAsy@)ziZ{SEcﬁw NS @sﬁkﬁxsfb@s Z@g@g%rggggge%g@gﬁe

I1e Tyr Eé? le Pro
Ser Ay Se(JSE@ \D 2@»%&%&&@@@% 215&; anirCAB9244BEQ ID NO:253).

15 This FMAT competition assay again showed that CAS-024 (VHVL
humanized molecule with a 25 amino acid linker) has the same affinity for CD37
as the parent chimeric anti-CD37 SMIP molecule (CAS-006), whereas CAS-002
and CAS-003 (VLVH humanized molecules with a 16 amino acid linker) did not
bind as well (showing a 2- to 3-fold reduction) (see Figure 4A). The mouse-

20 human hybrid molecules, regardless of variable domain orientation

(mouseVH-humanizedVL with a 22 amino acid linker or humanizedVL-mouseVH

with @ 16 amino acid linker), bound as well as or even better than (1.5- to 2-fold)

CAS-006 and CAS-024 (see Figure 4B). These data show that a mouse-human

hybrid molecule without mutations binds as well as or better than CAS-006,

25 regardless of orientation, and that a fully humanized VLVH construct with no CDR
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859095 Ser Leu Qu Pro Qu Asp Phe Ala Val Tyr Tyr Cys Gn H's His
Ser 100105110 SEQUENcE_LI STING (EMER 017 01 Sc) Asp Asn Pro Trp Thr
Phe Ay Gn Ay Thr Lys Val Au lle Lys Ay 115120125 Ay Ay Ay Ser
Ay Ay AVYo@awigei @y Ay Ay Ay Thr Ay du 130135H0708P008#1388 ey
Val Gn Ser Gy Ala Qu Val Lys Lys Pro Ay du Ser 145150155160 Leu
Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser Phe Thr Tyr Asn 165170175
Vbt Asn Tr sHonsands betisthan dihet pumasizenynalecies bt heswininshed

Lys 195200988 $priffelli R o br EA-Rd, Tdfertol vl G

Tyr Leu 21ARi&26 ifODRY for &8 nﬁﬁécd@Wohthbe%@tt@and%@ Ao, Nespdviituldy r
Tyr Cys Ala 225230235240 Arg ser Val Pro Phe Asp Tyr Trp Ay Gn

dy Thr Le@rdgalVinH o Mpgo s neisgeass fo %VEMpemrﬁS@mpmb@mﬁegémh%br

Asp Lys Th r 3 u Leu Leu
Gy 5Prél@«§'%r-cg Ia@ﬁ doﬁ%%ﬁ%%@%@%@ ﬁ?g (%)r(% Oglra'g ﬁl] ys Asp Thr
Leu I\/Et | | enpredichatde Thselécta l@blecﬁmﬂmﬂwaASI-OZﬁmtrmemU praperties Asp
Val Ser His GQu p Pro du Val 5310315320 Phe Asn Trp Tyr Val

Asp Gy Va?’”aa[ltc\é%!e qqrgnt,@ﬂlegﬁg (i’%éoégr Lys 325330335 Pro Arg du Gu
G n Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu 340345350 Thr Val Leu

Hs Gn Asp Trp Leu Asn Ay Lys GQu Tyr Lys Cys Lys 355360365 val Ser
ASn Lys Ala Leu Pro Ala Pro Ile A EEXAMPTRG Il e Ser Lys 370375380

SEQUENCE LI STING (E 01.5GQ Al nPro Ag Qu Pro Gn
Val TySEThr Leu Pr o%%éﬁ”@é%@?%%&ﬁ&*&%”@%'E%B r Lys Asn
G n Val Ser Leu Thr cys dmmkE dRhn ENERAEPNOBETOLE Y BIB7TYr Pro Ser Asp
Ile Ala Val Gu Trp Au Ser Asn Gy G n 420425430 Pro G u Asn Asn Tyr

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Ay 435440445 Ser Phe Phe Leu

Tyr Ser Lys Leu Thr

Val Phe Ser Cys Ser %er@i&ti&ére&%ﬁoﬁﬁ%df@ﬁd t@ @%@gég%%%aw
Tyr Thr G CAByS06Serd bibier Pasvidiely dedcribed CBIT- mm@a@maedreelm 49 <400>
49 000 <210> 50 <400> 50 000 <210> 51 <211> 1381 <212> DNA <21

Artifi dPal Userjiiegried MBI #5845 H3ndsHdE @qwgﬂt%Mﬁﬁﬂr(&@éﬂﬁﬁimg 51
aagct t gccgoGaMaGRM BIFPRAN (St Sd et X Ifl?@t %ﬁ'@@gﬁte& BY9%

gataccaccg gagaaattgt gttgaca ag tctccagcc ' ‘ccct gt ct cgaggc
gaaagagc c afrerodtnmuwetechdBeclgearaGoulbpra &al grtart, @Pda@ﬂl(hcmmugajedtl\wa@: 180

Gaant { ccag RgdRt d36r T el et cReg e RAEEETED Bkt age s00
agcct agagC(rearRag )t Fhgsagijugattd IPoLe (£ Ae080 CHd &%ﬁﬂg@?éocmj-gm%o

20 (#186-020) from Ancell Corporation (Bayport, MN), FITC-conjugated HHI (#3081)
and unconjugated HH1 (#3080) from DiaTec.Com (Oslo, Norway) and FITC-
conjugated WR17 (YSRTMCA483F) and unconjugated WR17 (YSRTMCA483S)
from Accurate Chemical & Scientific (Westbury, NY). CAS-006 SMIP protein was
produced as described in Example 2.

25 CAS-006 was conjugated to FITC using a Molecular Probes
Fluororeporter FITC Labeling Kit (F6434) according to manufacturer's instructions
as follows: CAS-006 protein peak of interest (POIl) at 13.5 mg/mL was adjusted fo
5 mg/mL with PBS. One mg (200 ul) was added to kit tubes with a stirbar, and
1M NaHCO3; (adjusted to pH 8.5 with 6N NaOH), was added to a final

30 concentration of 0.1M. 50 ul DMSO was added to 370 ug of FITC and was
added to the tubes at molar ratios of 15, 20, 30 and 40 FITC: protein using the
following formula to determine the ul of FITC to add: [ul of FITC solution to add =
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acattcggcc aagggaccaa ggt ggaaatc aaaggt ggcg gt ggct cggg cggt ggt gga420
t ct ggaggag gt gggaccgg tgaggtgcag ctggtgcagt ctggagcaga ggt gaaaaag480
cccggagagt c'&%& at ttcctgtaag ggatccggtt actcattcac t(glgct acaat 540

at gaact ggg™*P

4t gcccgggaaa ggectcgagt ggat gggcaa XY YHAPO42H0

tattatggtg gtactaccta caaccggaag ttcaagggcc aggtcact at ctccgccgac660

o oot ot BIGTHN: pRlRin K Lot BB ¥ gk o Ao b g beisL o

cccat cgaga cHIOes ¢O/Y,08@Et tctat ¢ tacaagacca a gcaccgecta cacgcet cagt
at caggagcc tcct gggt gg cccggacccc agttcaactg agcagtacaa tgaatggcaa
e

aaaccat ctc cccgggatg

actings gearatshistac feorodight and sfireest cpntioggesly fart7d

canagccana™iga bt [OBMGRRRE  RECRTITPRE SORITERPR ARk ARERR
ttcctctiBCceat @I@gérﬁlﬁafdgg t@@ﬁiﬂbﬂ@%ﬁgn ag %@?Ef@iﬁﬁ iSO & @]ﬁéﬂ%é@&i@%ﬁﬁto
aaccaggtca t gggagagca gccagggcac acaca

ctcc ccccaaaacc t acC
t gcat aat gcP it agide apddameNayecoriyasied &M ECgdbed @t ngng'ggmg@&b

cct ggt cact

cot cocagecAgeatanu RFSIRERTS O AEKARAT0S 100 R0aR R HECHERRERS
1020 1080 CAS01&Gas BRPpErirhdialh d8tzrmhdil fo<tidinsbdmedildyretdthgdiliiondRT
<213> Artificial sequence <220> <223> CD37 <400> 52 Met Gu Ala 1

speci fic bPHARFErHRG LEFANIHYYCASMIE molesyle, ke gansentgationsf aash af e Tr p

Leu
Thr
Al a
Pro
Al a
Asp
Val
Adn
017

Lo O3eroygdsR whs 29 ngintafid the fofofAg PP afteir{fafloatlvelt 0 1 0
Ser a detggmnaanmswmlcm -0Beat éryalijtld_clm‘m SABT mer:/cms Gﬂﬁgatj@ilh:atlbyﬂ
G G 9048 FEIASREE 7653805 o o e S PGP B ¥ o 40 T

Phe Thr Leu Thr Bdg waRraddedd93 mLL@hé%BtdBil&e%é’%l%‘i@inP@nﬁﬁ@of
Tyr Tyr Cys G@n H's H's Ser 100105110 Asp Asn rp Thr Phe" Gy

d y Theagh/kackion vasasgessey et @Lﬁtomammﬁomsm%@@meﬂms(@am

a (5153002580 S huien EBMrE MebaldiolitiE MR v e ' pr o
G u Sefurthdblsddinbd fQavew hiys MEIehSaradiwsll hent&ngd 99er HettitrByibn Ser
Thr Gy Tyr Asn, 165170175 Met Asn Trp val spa%eG n Mt Pro Ay Lys

Leu G @n@ews%unwtn@mgmg@ﬁdlm Wwap\laa cted intthis repgtian.y  Thr

Tyr Asn Arg Lys 3%0%9 e Asp
Ser Ile Ser Thr PEIIFQI yr %eu 102 %t%ﬂe%r%er é}é‘r1f§%/n@y§) Al a
Asp Tht0 Abanloiet arTipitial pind Qgsstéddata?@E280iAaa HalOpting dseountad uk yn Feo

As%og?@oglg)gg g@%lge h@slﬁv?_lﬁo%%r:zj V\l\rlqglduqt::he cégggtgpazt%g avrr?cl)un g ransde\xfals',b‘s P

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

25 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.

30 For competitive binding assays, 2.5 x 10° BJAB cells were
incubated in 96-well V-bottom plates in staining media (PBS with 2% mouse
sera) with the FITC-conjugated anti-CD37 mAbs at 1.25 ug/mL in the presence of
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260265270 Pro Pro cys Pro Ala Pro Qu Leu Leu Gy Ay Pro ser Val Phe
Leu 275280285 phe Pro Pro Lys Pro Lys Asp Thr Leu net Ile Ser Arg Thr
Pro du 290295300 val Thr cys Val Vval val Asp val Ser Hs Qu Asp Pro
G u Val LywOoz0832¢345320 Phe Asn Trp Tyr Val Asp Ay valCI@S00@H02BE S
Asn Ala Lys Thr Lys 325330335 Pro Arg Gu GQu dn Tyr Asn ser Thr Tyr
Arg val val Ser Val Leu 340345350 Thr val Leu H's Gn Asp Trp Leu Asn
Ay Lys Q untynjugated ens-GY37 BRE3B0BS Bidicatedseoncrniratigns (. 5. 1.2% (PB,0rAl a

o G vab o vafirahen oy g naedib e dat Betid omi g

(EMER 017 Qatissdies\afd ASTC (doeldeantibbty 'eMﬁjuﬁﬁt@s@é?e‘é@He@% réa%tloﬂ';*_ﬂlﬁnc@té
Leu Val Lys 405410415 dy Phe Tyr Pro Ser Asp Ile Al a

x
Ser ASn Q@ ¢dditign @fzgal,@sﬂim ¢lls wEre tm@hWASvﬁ |5 times wﬁh F’B|$rarrdr@<adr\®lth/al

pop Ly Scer %PaaErhal ﬁ%é@%@i@be\’é%dab%hﬁh%* ol ol bnalized]
Met Hi s G by#fbw dymmdalrﬁuﬁs a%@mwﬂaﬁtrbh@nvand TlatlQGest éoftWaS@(Bmeu

" Ser Leu Ser. Pro G% s 485490 <210> 53 <400> 53 000 <210> 54 <400>
54 000 <21Bi0ssiencg 53069 6A210> 56 <400> 56 000 <210> 57 <400> 57

000 <210> 58 <400> 5'80%3'%%% m?‘q?%% fr,ilzogg 1B EOARBQ 1S40 60 000

<210> 61 <211> 11 <212 segquence
SEQJENCE LInSIlIbN@d(uESERvé]IlV boftod@latel zﬁ)staﬂm@meﬁ[a?{F*Bﬁ)%h &% mogsal a

Ser S Tyr, L Al 5 11> 1 212> PRT
So1as A0S Perdy in éiasienc'dsn60nkoded A BR0 b Sgritatio gedo
Asn Val Tyfor 38 miRVifes @Yodthacrhpéfitirélif thédark2 ﬁ?CQ:oﬁﬁﬂg%FedD - 6@333>

Artificial sequence <220> <223> CDR <400> 63 Ay Tyr "Asn Met Asn

<210> 64 <obs werezripied k3 fieallgoncantratiorcob? ugbniuasuémgmendllammam
unlabelled reagents to 3.3 pg/ml. The reactions were further incubated for 45
minutes at room temperature in the dark, then washed 2.5 times with PBS, and

15 finally fixed in 1% paraformaldehyde in PBS (USB, Cleveland, Ohio). Cells were
analyzed by flow cytometry on a FACsCalibur instrument using Cell Quest
software (BD Biosciences, San Jose, CA).

For cell binding assays, cells were suspended in PBS
(Gibco/Invitrogen, Grand Island NY) containing 2% FBS (Gibco/Invitrogen),

20 (staining media) at a concentration of approximately 4 x 10° cells/mL. Cells were
then plated and test samples, diluted in staining media, were then added 1:1 to
the final designated concentrations. Reactions were incubated for 45 minutes on
ice. Samples were centrifuged and washed 2 times with PBS. FITC goat anti-
human igG (CalTag, Burlingame CA) was added at a final dilution of 1:50, and

25 incubated 45 minutes on ice. Samples were centrifuged, washed in PBS, then
fixed in 200 pl 1% paraformaldehyde in PBS (USB, Cleveland, Ohio). Cells were
analyzed by flow cytometry on a FACsCalibur instrument using Cell Quest
software (BD Biosciences, San Jose, CA).

Each antibody showed dose dependent inhibition of binding,

30 indicating that all the molecules tested bind to an identical or closely reiated
epitope. A different potency for inhibition of binding was observed for each
antibody. CAS-006 SMIP had the highest level of blocking activity of all
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<400> 64 Phe Ala Lys Thr Leu Ala Gu 15 <210> 65 <211> 17 <212> PRT
<213> Artificial sequence <220> <223> CDR <400> 65 Asn Ile Asp Pro
Tyr Tyr Ay Gy Thr Thr Tyr Asn Arg Lys Phe Lys 151015 Glly
SEQJENCE_L%Q‘FP%@ZE%NER 017 01 SO <210> 66 <211> 9 <21 PCTP¥p0EA{0288
Artificial sequence <220> <223> CDR <400> 66 G n His H's Ser Asp Asn

Pro Trp Thr_15 <210> 67 <211> 7 <212> PRT <213> Artjfici.al sequenc
22205 L223TUEHISBEIEIWRIEHHLga 7 IR A Ay er9t Dlpgkic ag5 tgaan
<211> 7 <2m?1ﬂ%oéamckéetaefnbstrﬁnmsgwﬁrtﬁﬁsﬁaagaleé%?e%c%zsgﬁﬂg 68
Ser Val Gy Pro Phe Asp Ser 15 <210> 69 <211> 7 <212> PRT <213>

Artifici al thasdhestherd@panlabeigbmobRulesqBigue®5ker Val Gy Pro Met Asp
Tyr 15 <210> 70 <400> 70.00Q <210>. 71.<400> 71 000 <210> 72 <400> 72
000 <2105 73 <4005 79 %’%&'0239@33'2'593[(?&09“775 ?fé'd%ézalﬂ@'%s%’l?&d% 75 000
<210> 76 <4RSeriméntd WaspeHdrmEéd ircdBith varfio9 e DF/18ryeldd aAMbYieBwOR0
SEQJENCE gt ant gac Cag(_:acgt acC ggagt acaag Caaagccaaa gcttgaccaa

cgccgt ggagtagtadyion traicatyityde senjgetegeity aag agether for bemingdo(tBsGDI17 01
Sc) ggcgtg g . . cctgcac
CocangarotFaeasradnet el AR A R b i iR
aaccaggt cabigckihgaaciigs for bl e mpieduigdagied cindiiaigicbaite vegiaga aCEIC
gacggctcct tcttcctcta, cagcaaget ¢ aacgtcttct catgctccgt gatgcat gag

ct ct ccct gt 1FeRieg ghilhedias ga¢ 06 hayegthessarae on Slogely O¥eraRPINGEDILODES>
Artifigpal sequence <220> <223> CD37 specific binding protein

EXAMPLE 7
DOsE RESPONSE OF CAS-024 IN AN ESTABLISHED SUBCUTANEQUS
HUMAN TUMOR (DOHHZ2) XENOGRAFT MODEL iN SCID MICE

15 The objective of this experiment was to examine the dose response
to treatment with CAS-024 in a model of established subcutaneous human tumor
(DOHH2) xenograft model in SCID mice. DOHH2 is a CD20"CD37" human B-
lymphoblastoid cell line derived from a patient with follicutar lymphoma (Kluin-
Nelemans et al., Leukemia 5:221, 1991). Thus, DOHH2 was derived from a

20 patient with a non-Burkitt's NHL.

Five million DOHH2 cells were injected subcutaneously into the
flank of female CB-17SCID mice (Harlan, Somerville, NJ) at 6.5 weeks of age
and at a mean weight of 18.0 £ 0.1 g (ranging from 14.6 t0 22.6 g). On day 8
post-tumor inoculation, palpable tumors were apparent in a majority of mice. The

25 tumor-bearing mice were sorted into four groups with equivalent mean tumor
volumes (n=14 per group; 2 cages of 5 mice and 1 cage of 4 mice for each
group). The day of the sort was defined as day 0. Tumor diameters were
determined with a pair of calipers and tumor volumes were calculated using the
formula: V=1 [length x (width)?]. The baseline mean tumor volume was 228

30 mm? the median baseline tumor size was 224 mm®, and the range was 179 to
284 mm?®.
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<400> 80 Met Qu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu
Pro 151015 Asp Thr Thr Ay GQu Ile Val Leu Thr A n Ser Pro Ala Thr
Leu Ser 202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser cys Arg Ala
Ser G u ASWOI8WO24yal Tyr Ser Tyr Leu Ala Trp Tyr G n RTUS2(00/0p4288
Ay Gn Ala Pro 505560 Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Al a
GQu dy Ile Pro Ala 65707580 Arg Phe 1§ E-ply Ser Ay Ser Ay Thr Asp
Phe Thr Leu Thr Ile Ser 859095 Ser Leu u Pro Gu Asp Phe Al a val
Tyr Cys A n H's H's Ser 100R@Fedts foxsip VismUBeo Trp Thr Phe Ay dn
Thr Lys Val Gu-lle lys @y 115120125 Gy Gy Gy Ser Gy y Ay

Ser Ay Gy |GRreagehey Thy, pEIYy | G GOncoBrEtionaag v al C?rPPaE\é'a“%l G n Ser
yAla Gu Val ch ch Drn (Tl\]l dll \ég]ﬂo':q’“lk’ll:n’ll:l:’lﬂn

SEQUENCE LI STI NG (ENER 017 104 SG XLeu Lys lle SE*r Cys ks Ay $er Ay

Ser Phe Thr

Ser
Pro
Phe

Lys
Thr
Asp
Al a
Pro
Asp
Cys

Pro

Ay
Thr
Lys
Ser
Phe
Gn
Pro
Pro

Leu
Tyr
Ser
Asp
Asp
Au
Al a
Lys

le Tyr

Asn 165

pipipxin

P ENERE Trp Val

Arg Gn N

t Pro

(Humaﬁﬂe@
Adigtp g

Sl

186485190 Asn ||
Eydototios 200205 G

@111&5410 Pp mg/ﬁyr

¥YB& n val Thr |

Tyr Ay
| e Ser

Il e Ser
Thr Al a
Leu Trp
PEAS-DAAS
Pro Gu
Pro Lys

Thr Al a
Met Tyr
Ay Arg
SerltGer
Leu Leu
Asp Thr

Tyr

Leu I\/bt

Leu 21021522
Tyr Q/s Al a 225238

Leu val

Sy, &@Uﬁ% r

Il e Ser

239280

@111@&&10 irﬁﬁ)i §EI’ g
8 Se€
THak diRdH 25@;255

PlepareS@0 120265270 Pro
W sefiiles diluged 1:27%280285
,lQr P the hepdagg ()

er Leu
r Val
al Ser

290295300 val Thr_Cys Vdl Val Val Asp Val Ser HIEWPH Asp Pro G u Val
Lys 305310315320 Phe Asn Trp Tyr Val Asp Gy Val Qu Val H's Asn Al a
Lys Thr Lys 325330335 Pro Arg GGu Gu Gn Tyr Asn Ser Thr Tyr Arg Val
Val Ser Val Leu 3403183@eberning\gibunsofl $CE @ice were teated on days OGH yand; s

Gu Tyr Lys.c S,.355 Ser_, Asn Al a,l Pro Ala Pr |l e
Gu LysSTif VR eRic 872330 et Bs ond\5Ba l) vl of sidie Ko oeivE cenfols 1
Val Tyr Th@rmﬂoos@rm See;?g&ﬁr&? 22400hertdroAoRest dbsbalutibhs bY EA8SN
Gn Val Ser Leu Thr Cys Leu val s 405410415 Ay Phe Tyr Pro Ser Asp
Il e Al a VaP24vererpigperas aethesday ny injeciion Wwaysisinemeesgde add a carrier

SEQUENCE_ Pr Thr Pro
Pro Val Le Eﬁlﬁé I\(ﬁé%twté)%%@%{@l u@s%l@ﬁﬂs@%’?egglor#g&e gér Lys Leu
Thr Val Asqneslcfbeﬂseﬁelo‘&«r@eﬁrTmb@&béBﬂA55460 Gn Ay Asn VaI Phe Ser Cys
Ser Val Met Hs Qu Ala Leu H's Asn 465470475480 His Tyr Thr G n Lys

Ser Lel,IIOSer Leu Ser Pro Ay Lys 4854%gbl§%.10> 81

Experimental Design

No. Mice, Route of  Dose per . .
Group ID Injecti:m, and injectli)on mg./kg.pcs Cumulative  Cumulative la)ose
Treatment Davs (ug) Injection Dose (ng) (~mg/kg)
hulgG 200 11.1 600 33
CAZSO'(?M 200 1.1 600 33
14 per group
CAISE)'SZ“ 100 56 300 16.7
IP injection
CA_E(')OZ“' 30 1.7 9 5.0
Days 0,4, 8
CA?(']OM 10 0.6 30 1.7
CAS;'OM 3 0.2 9 05

*Note that hulgG and CAS-024 were delivered in pg per mouse, not in mg/kg. The
approximatc mg/kg is noted for convenience, and is based on the mean weight (18.0 =
0.1 g) of micc on day 0. The weight range in this experiment was 14.6 10 22.6 g.
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<211> 1494 <212> DNA <213> Artificial sequence <220> <223> CD37
specific binding protein <400> 81 aagcttgccg gataccaccg gaaagagcca
caacagaaac 8gaattccag agcct agagc acattcggcc tctggaggag cccggagagt

at gaact gggWP20VAReYt g aagt ccatca tattactgtg gtctcct ct g RETACEIYAQ42S8
ctcatgatct cctgaggtca ccgcgggagg caggactggc cccatcgaga ctgcccccat

ccatggaagc gagaaattgt ccctetcctg ctggecagge ccaggttcag ctgaagattt
aagggaccaa gt ggggct agose selgiensaveregugearsddn stiitet vakieies ehibesontants

cacget cagt Pfh%qgg?&ﬁ%ré ﬁ&%@%%trgﬂwo%ﬁlggﬁt?@&CAﬂ%\{ ggt’oguﬂ%?ag&r?&aa

t gaat ggcaa aaac cccgggatga cccagctca cag ccgagcaagt
t cct aggct c tregiport agsessiggaiyd triicd plggecgg&awrcodgaggatagba@bé ot hotieddige

gcccgggaaa cgece cct caatg cecctatg caaatctict accgtcagtc
t gaggt caca® @3 38%5 tyc%fd H&ea‘%r@%g@f”a%%r%tﬁ%%@ oRk- ¥ a’&‘?f'ag
cttct Ct%ccﬁ&ﬁtﬁ%%l?tgfﬁﬁﬁﬁﬂ%gab ctidrt Avelghtd whfCgsteRfingd Wekg! SAGC
Gact act 930 yPUAiamelars Wz deRninen gt aph B3 TR, JU1 B E;Sé va
gactactggg Ta
ghot coaggcoletintHeeed e Attiel o egeemleat ol nd HgRs Vol e e
gt ct ccaggce g t
caccat Cachab@!atédC@@eécﬁabG@%@a Bﬁtgﬂﬁér‘é%.ﬂhﬁrﬂﬂé(ﬂgfﬂﬂglatuﬁkﬂgé%@a
ggt gaaaaag act cattcac ta ct acag] a@gggcaa tattgatcct aggtcactat

ct ccgccgacr@@b@@ﬂwgah@a 2@t e qogéa ge a@n Ea@@@)cQ@atmwa%aotmc

cangacddageHuaI die T APERES Sl RS At AR i il BT
ggt gt acaccrgust gasaleerathgyby daatimSRW AN ihahi2dd biGe (MRS A dlimSC)
ggcttctatc caagcgacat q}gccgtg ag. tgggagagca at %gcagcc gagaacaac1320

t acaagaccarea§bigdbe gredgiergyned ity retacot edliegddecmice 9@1%@'&@'&4%0
accgt ggacay g@%&@‘ﬂ%& \ﬂﬁﬁ’tﬂ@%ﬁ%@@éﬂ&%@?ﬁarﬁ?&?ﬁ&%ﬁ%‘ﬁg% @gtﬁ%ﬂ %40

gct ct gcaca acdcact acac gcagaagagc ctctccctg ccgggtaa a
82 <211> 49%umariGceuRid, @ﬂﬁe»tumammmub:teﬁ theanosiliyef 4R2OmuUsE 28% @) 37

speC|f| bi ndi r ot ei 2 Met Ala Pro Ala G n Leu Leu Phe
T ou Led5 QueEbEIbeR s5tsetber 2% o1 Boy Wehehe ‘Thr Gy Gru Ile val Leu
Thr G n Ser Pro Al a ghd mefile RFhedORSD 41110 ;.%efreﬁh%nggyo@\}v‘aﬁg Al'a
Thr Leu Ser Cys Arg Ala ser G u ASn 354045 'val Tyr r Leu Ala

Trp Tyr deuttbnizeyonpay 38 dueGorweight I%WE@%SG’@Imgusebadeuumbevalyme

Phe Ala L e GQu | | Al a 657 A Phe

Sor @y ool Atk M oilel s fearhd of Bngtbd B3R IR I SR

Pro Gu Asmﬂﬁms glcﬂe\a'&ianﬂeﬂ akydf day%ﬁubidtanidvgréﬁah) 19&1tﬂ5béﬁzul‘a‘-’u@nASn
Pro Trp Thr Phe Gn @y Thr Lys Val Qu lle Lys Ay 115120125 Gy

dy 4 ¢0sepf twr@eﬁ "@lqer@e)at%ﬁ? emi ¢f heystagly; tf@syﬂwsa v clessifiedsas 98e 40

Tas150155108" Pat o hered Wlindufle bty Vil o Yoty it (Sthudhes o,
Tyr ASn 164r bm@it.;?lﬁemt tWenmErqf |t‘s’aieaﬂtr)gI\Gdjthh/bmld%r\Del@MUhd’Eeéﬂ wndeoné& u

Trp Mt G 180185190 S LI STI NG (EnER 017 01 SG Asn Ile Asp
Pro Tyr T %er@egp epyzed, W‘F&Q Tlgss, lmer ESraiad, e inRaysddnolityaNe a n
Trp Sor ser ety 5‘2‘?2“%*‘? b lose viFE ofer iy T 2 oS8 PR EuR
225230235 24lataAnaf sBewn\)aI Ay Pro Met Asp Tyr Trp Ay Arg Ay Thr Leu

Val Thr 245250255 V3| S Gn d .S Lys Th
H?s Th; Ser 2602652 5?&5?“55’{? eﬁr"??rﬁlpg? ﬁgfﬁe@%nﬁgﬁfﬁg@ga@ﬁs@y; Pr(r)
Ser val P%ﬂ“@#e%@mﬁdﬁ%rﬁée.rPrr@ahxms’wolhbh%sféﬁe m&dn fefativget |1e

ser Arg Thr Pro G u 290295300 Val Thr cys val Val Asp Val Ser H's
A u Asp Prtun@ruokumes_\y@remr:ﬂseaog Emeﬂgayww&fomnpmﬂlgdam

SR (?(rt’f&%l-@\lle‘;’}lisLPéﬁt) {h I!Jé’nsn g ?n‘rﬁ:ﬁ (Pg’ §05mpar|son post test. To examine
30 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,

70



Pro Arg Gu Gu dn Tyr Asn Ser Thr Tyr Arg val val Ser Val Leu

340345350 Thr val Leu H's Gn Asp Trp Leu Asn Gy Lys Qu Tyr Lys cys
Lys 355360365 val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile
Ser Lys 3799728®8G66%Ata Lys Gy Gn Pro Arg Gu Pro G n \RT/G32p0970#}28§ oy
Pro Pro ser 385390395400 Arg Asp G u Leu Thr Lys Asn A n val Ser Leu

Thr cys Leu val Lys 405410415 Ay Phe Tyr Pro Ser Asp Ile Al a Val
Trp A u SePNASA HY) @reyns werepnshzedmsa e dalersehaandmipe niiddleand lpwrdaseo

oo Vel Lepudon, 5 50 o Rt RiBenh SRS, Minde L2 b

01 SG G ndffeyeries iValrvRiatoSaicelysr Sitle Were déiérmihed (itg MapidneMetdrs

Asn 465470475480 H' s Tyr. Thr G n Lys Ser Leu Ser Leu Ser Pro Lys

yr. : ) dy
485490 <289Yvgzanalysis wilhaslogzapk tgskipr opmparipg sprvival gHrvesq Signdsant
<223> CB37Recdel bn FEOAR08RcLB0RMAIG S rﬁﬁ@%@%@?er%é%cﬁﬁ‘@?isher’s
gagaaat t gt gaaagagcca ccctctcctg caacagaaac ctggccaggc gggattccag
c;:agat t cageagmt?ag@g@lmﬂsgqhg&ware mlilﬂid@'?g(s«'grﬁiff@?gacc?a tct g??ggag
gtgggagcgg gaggt gaaaa, actggctaca. at at gaa aat a c
cttattatgg atct ccgcg@gﬁéﬁﬁ&%\%ﬂggﬂz@? '@'ﬂ%@&@&%‘g OE@E? quq@b@f
t gt ct cgagt DAY turRérs. Wit §eCH&BpliGREAhaIel (gggﬂ%@@@imwaﬁﬂ@?%

ggaggt gcat cgtaccgtgt ggtcagcgtc acaagtgcaa ctccaaC ccaaagggca
gccccgagaamegaddmat veluggt & £acb A 3-§ 4 dnegtrsborgup evest sigrficant!y dayeerghan
ctcctt tc C t gc._agagcctectc cctgtctcec .CC cgcag
ot ¢ ot ctPe o BERB IR I kel SR RTHE Bat bs Gy F.bad e Bt <
ct cat ct at t tHrOggP@iou2. ThE B0 Boalcddnt Weré elifzndletatsrtiog oo GRgae

aaaggt ggcg aggaggagct agcgaggqtgc gtctctgaag atttcctgta ggtgcgcca
at gcccgggat PEG Catpatf! gaer ralyamsQidee Qé@c‘%dcﬁﬁ@teg@é@% t@ége

tcggecettt hE]lggscgé{”@gg%ergﬁSFB&‘F@rﬁ%dafBP%?&alﬁgégp?iﬁﬁs‘? &R G DAL aCY

aagaccctga a ga caaagccgcg ctcaccg gcaccagga aaagccctcc
cagcccccat respansgdh @t veasans siggificaatadiffgrents ih theaseapuniorcaiteggaitae
acaact gcaa, ct ct acagca agct caccgt tgcgtgat gc at gaggct ct t aaat gac
ot aga 15t ceayEoBest Uos GERuRSCRl AVAARICR Te ey c Breirash A meapitomor
agcct ggt acyd|ighes 3R ftse tivb PERIG el SRR Entl§ FoFAiHo88 6f 8Bh&RbE helRree
taat ccgt gg gtggctcggg cggtggtgga agct ggt gca gtctggagca agggat ccgg

tt act cat t clowegdose gumpsatipgatgysyt? dyoughadg ddpyc thygs the lshevalaadet g
aaggcct cgg,. cgact cot ccaggaca t gaact cct t ggaccgt gat ct.ccc
acccct gag gt"BgP?;'Qg@{ g% @g'ccfo&gtgﬁe tj%ﬁﬁ@a@%&ge ?%@ﬁe 5’6’% ¥° @mﬁd? &Hgg of
ggcaaggagt thHePIARARE § 0 g REaRato S GHRICEIFA ch BREF 1588 RIniCRAtose
gacatcgccg gaccacgcct cccgtgct gg ggacaagagc aggt ggcagc gcacaaccac

t acac g€l gadroBEQUENDIS $aMT PREY-EVER 017 01 SG) <210> 84 <211> 485

oot ei n <4005 84 ned T RS TR Ml TR T deCane iRE b ahe el
Trp Leu Pribelknitd IibtisgrolbrwerBreufianizddby d&y Val Abeumhhdrizednn $ableBro

Ala Thr Leu Ser 202530 Leu ser Pro GI¥ Gu Arg Ala Thr Leu Ser Cys
Arg Al a SednddQ balow, Hugmivelef mige trgstedryith pay oplhg GRAp-0R%dasen d n

Lys Pro 4 j p < h
Cou A o a's9gsh Ve Bidonghudbd i host (eded o G fofob WEal ™, |
Thr Asp5Pheasek). Indarridof 4 HesSerspdhs® Ibemarwad po significBniditterensds in Plee
Ala Val Tyr T Gn H s Hs, Ser 100105 Pro Trp Thr Ph
35 G Corble GFene T o35 v S80S oA SR 250 ) o ki
Ay Ay A= fthi messeal

Va?/ GI% LeotﬂJ \ﬁlglfog .%V@?&h%%c%t?néﬁﬁh@g?’o@y@s’o Lys @35%6%)5??0@%@@&3&@ yu

Ser Lediffgngsce betvdan e supeal GUpveSPreaGh WoFy grabgy arkhine1B6Wiva osveThr

Gu
Gt o et ) B oiolexTpaleedif i <65 remihenp Aesroadiion

30 0.0132 to <0.0001).
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195200205 Arg Lys Phe Lys Gy dn Val
Ser 210215220 Thr Al a Tyr

Thr
Leu Gn Trp Ser Ser

Ile Ser Ala Asp Lys Ser Ile
Leu Lys Al a Ser Asp Thr

Al a net 225%§02§5240 Page 80 SsEQUENCE_ LI STI NG ( EMER 017 01 SG) é
Tyr Cys AY tval Gy Pro Phe Asp ser Trp Gy G Y4 55
Thr Leu val Thr vaI ser Ser Cys Pro Pro cys Pro Ala Pro G u Leu

260265270 Leu Ay Ay Pro ser Val
275280285 Leu net
290295300 s@aemSwv

Thr
Asp
Asp
du
Leu
ser
Al a
ser
Leu
ser

val
Ay
Gn
Hi s
Asn
Lys
Arg
Val
Asn
Leu Asp
Asp Lys se
met His G
4654704754
SEQUENCE L
<220> <223
ccat ggaagc
gagaaatt gt
ccctctcectg
ct ggccaggc

va

G
Ly
a
As
Ly
d
se

Pherapedo.Phe Pro Pro Lys Pro Lys Asp
Thr Pro Qu val Thr cys Val val va
meF'Bd @%d%? Of_'%mpﬁ@ reeMicer p Tyr VaI

The
ima

Il e ser Ar

200 21.N0721 l:")’}

Tyr

JOLYU \JU

32533033%

e ﬂ@%@é”

Thr Lys
TYyT__PTO
A &0Men

Val IIIO

b Thr Tyr
15 3¥edidys n
B5533680805
b neI PABTH
Asn G n 3853
ST ASp 11

OII I'\I a I_ l__yo LI
VaI Baforval |Lelf
g arGI J FRye Lys |y
e J Ihgiden€érr k e
@nggn val! aT§nd ghr
0395400 |waddySer Uy,

g A a 405410415 val
Asn T§r Lyls Thé/14hr 4204285%80

YUJIOVI1LUO]

Asn ser

) SRl |
¥ ey

0 Qu Leu

) SR

Ser—Phe

he teu Tyr Ser Lys leulqﬂ§ﬁﬁf
A #Wo@en

y
CRB-0 GUndeliedVal  Ph&/1er Qs 56ie 4

- ArgolTrp 0458460 v3

f\

g

H'S ASh

F08 ngl y

r

LI _ u
Chdoa® <0.0001

80 Ly se

'S IyT TG n LYS >er1|1ﬂgs

L%deﬁsgl 42105/B5" <211> 4484

ER O0I7 0
bei $0 1S bi
g ctTctc

SO <2TdS DNA X2I3S AT T T Ci
hdi ng5protlei n ¥4H0> §5/HA86% g
TTc tcetgeract crggdrcccado ¢
gtt gacacag #¢rEcapcca@cct dt ctt ¥4t ct ¢c8QHhER0

SThNG2A E e

> CDgy sp
CE&8.984 C

al se UEeng
araccaccy
gaadagcca

CaacCcagaaagd

CCHGAsAA)l gaaaatprit acagctactt agccyggt acIgu
jC ggadtdcca

ccaggt t cag
ctgaagattt
aagggacgaa
gt gggactyg t
ct ct gaagat
t gcgccagat
gt act acct a
gcaccgggta c
cacgct cagt
at caggagcc
t cct gggt gg
cccggacccce
agttcaactg
agcagt aBaa
t gaat ggcaa
aaaccatctc
cccgggat ga

20

t ccgaggefc CtM8at cf att ?tgcaaaaa@‘%tta( idaglao
ggc agage

D98 SO gqmaé
ct'c
E‘é & s,wﬁ?g ?Agé 250 0o
i

%ﬁgﬁﬁt fi% 8 u%? rftei
tt o 999
%1;? %‘aﬁhamze f)g'f’

02,
9({.1_ %ﬁ;ﬁ censo %a a Béé% ) A
zf}:ngoq_ Mw 1a?‘%‘ 80 W% 34 caccgcca

greaqg gﬁe %te%gge oot act 78 a aCt gt g
8%@&%@&%&85

'fychlg g’ﬁ‘i%%;%;%g%%gg (;r ¢ bt gtctectctg

ca ¥e&ect gaac
a§8%F@5 " caaggacacc900 ctcat gat ct
tg%ﬁbs@w&amvaegwgbw@thaga@gp@abwe@a@gaagacgao cct gaggt ca
gt Hegtegga eurggd ¢ing drandefingbalicaat@fé ofthagae aratidCR he esigpdgggagg
cabeaetmmgerieyt gt ggt ca gcgt cct cac cgtcct gcacl080 caggact ggc
gJegicamaagl h@aaragtit the GaACAINYE of i GRRaEE &rbdde cccat cgaga
C apifcadp diffggHTRGiaae oDty 80 Cenid (poBI @I ataciccha)dgedngcccccat
gedsgaccaag aaccaggtca gcctgacctg cctggtcaaal2e0
¥Values in bold face are significantly different from the hulgG treated control group.

"One mouse was euthanlzed 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.

i%ggf %% c%gggcggﬁiaca cggcc
a420 t ct ggaggag

cg ccc
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ggcttctatc caagcgacat cgccgtggag tgggagagca at gggcagcc ggagaacaacl320
t acaagacca cgcctcccgt gctggactcc gacggctcct tcttcctcta cagcaagctcl380

accgt ggaca age(g%t%% tg gcagcagggg aacgtcttct catgctccgt Eg‘{z%t c%&a{gl440

gct ct gcaca™q

40488 0>

4c gcagaagagc ctctccctgt ctccgggtaa

86 <211> 493 <212> PRT <213> Artificial sequence <220> <223> CD37
specific binding protein <400> 86 SEGHMENGE LI STI NG (EMER 017 01 SG

Met

151015 Asp Thr Pi¥alues fpr Gomparison/af Swrwiyal Gur@spnddrunpgr

Ser
du
Adn
Ay
Thr
Tyr
Thr
Ser
Al a
Lys
Arg
Pro
Val
Trp

225230235240 Arg Sefoo\@b d 'y Pro Meiy

Val

Hi s
Pro
Pro
Thr

Thr
Ser
Tyr
Lys
Tyr
Val

Al a
Thr

AQu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu po Liuq;;;o
Lap dn NCEey

202530 Leu Ser Pro Ay oyl E!ngu Cys Arg Thr Ser
Asn 354045 Val Tyr Ser ?eHm*%EQC 924|_4i*Fe Géﬁfd}sg n Lys Pro Ay

Ala Pro 505560 Arg Leu Leu Te ];Wal.Ppﬁ,rﬂ.ﬁcalfaﬁscmek&H Ala Qu

Ile Pro Alja 65707580 Argq Ptre oot Phe
Leu Thr || o Goep GogapagisonSel &%aﬁ g"&nﬂw@a# Tyr

Cys Gn Hs Hs Ser 100105 10A§r in Ay
Lys val @& ',J gowssm&;iy 5120t P y Ay

Gy Ay dy ¢S o, et gu—t 0 — G1—S €]

du val Ly@y Ly 2B Ry dio ser WWIBA50155140 | Eﬁ”péﬂ% e Serl Oys”
Ay Ser dly Tyr208es1Phe Thr dy <¥#0iAsn 165170175<0M901 Asn Trlp val
A n Met Prio GlygdgmgGly Leu G ud’wml\/bt a R 1801850]@9 Asn [lle Asp

Tyr Tyr Gy Gy It Fr yr—AsSN Lya Phe tys—195200265 G'y An
Thr Ile Ser_Al 31051%3‘} ys Ser Ile W¥P5Thr Ala Tyr 9{(} 10215220 G n

q
Ser Ser Leu LylelAIvalOSer Asp Thr <pbépiMVet Ty Tyr Gyis00M a
Tyr Ti p €] y Artﬁop y Thr| Leu
Thr 245250255—vat—Se+—Ser A”“ g ||ﬁ@au Pro—i- Y-S Sef \JUI /—\\S“ |_yS Thr
Thr Ser 2602652308 1E?éEOUEN(:E L1 ST (EVER 017 01 88%pr o Pro oys
Ala Pro Gu Leustess Gy Gy Pro<kesoiVal Phe Leu 29880285 Phe Pro

Lys Pro Lys p eu T ||e Arg Thy Pro d[I,2902953070 Val
3
Ccys val val o{\ \/a m?pl/\en RPréeColuva N e

=y

305310315320 P %°°X§°n“dﬁ“aﬁl°r"f"”&%fm “p"”&“;‘%mvé Gu Val Hs Asn Ala Lys

Lys 325330385“‘9??Oﬂr‘""ﬁ“’é"lﬂfﬁ{?@?ﬂas?yr Asn Ser Thr Tyr Arg Val Val
val Leu 340345350 Thr Val Leu H's Gn Asp Trp Leu ASn Ay Lys Qu

Lys Cys Lys 3553 0365 Val Asn Lys Ala Leu Pro Ala Pro Ile Gu
The ITe Sor Lys Aridheanee Rike NG paecroravband §) e meronesti19al

I Lesndpoftacsoss B0 Mol ool (S
Val G In chnfrad, theSewrjofinoiGLmot im #ha2 GAQIREES rice ti@atedABith 280 oTyB0 Ly s
ThEIOPr S { 8A¥a[524 regressgd %o he pg ntqhgt 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
and 5/14 (36%]) of the mice in the 30 pug dose group remained tumor-free
(p<0.0001 and 0.0407, respectively, vs. hulgG group).
Thus, CAS-024 exhibited dose-dependent inhibitory effects on the
15 growth of established subcutaneous human tumor (DOHH2) xenografts in SCID
mice. The two highest dose regimens (100 or 200 ug per IP injection; cumulative
dose of 300 or 600 ug, 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

20 inducing complete tumor regression.
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435440445 ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
G n 450455460 A n Ay ASn Val Phe Ser Cys Ser Val Met His Gu Ala Leu
His Asn 465470475480 His Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro vy
Lys 485490V <211> 1494 <212> DNA <213> Arti fi ci BT EBHAAR2ES
<220> <223> CD37 specific binding protein <400> 87 aagcttgccg

ccat ggaagc cccagctcag cttctcttcc tclgt ﬁﬁgsct ggct ccca60 gataccaccg
gtgaaattgt gttgacacag tctccagcca cc )[(’8 gtctccaggcl20 Page 84
SEQUENCE _LI STI NG 3 G1E AR HCANIRABIAES &S STt E RlcERirg nch9aacaagt
gaaaatgttt acagctactt agcctggtacl80 caacagaaac ctggccaggc tcctaggctc
ctcatctatt ttgEsaaBlasHEDHugohfarMor (DQUER) XevagraoddgrEIci$GIDddagt gga
t ccgggacag acttcactct caccat cagc300 agcctagagc ctgaagattt tgcagtttat
tactgtcaac atcattccga taatccgtgg360 acattcggcc aagggaccaa ggtggaaatc

aaaggt g@cg gt ggct cggphe onjeeicaaratid Gtiidt WS GOS8 IHE B89 effirbc\C6P0AEIDAY

ctggt gcagt ctggagcaga ggtgaaaaag480 cccg agia_t ctctgaggat ttcctgtaag

ggat ccggt t apd FeluKar ag St@&@%ﬁatmm%a‘g@ﬁ @@&W@@g&lﬁ@d&m%é@@b&?&aa
cct ggagt .gat 0 t

ggcct ggag x%%ﬁr&@@@gﬁc@?hﬂ@ &gts%térjttaﬁbf@cl%?f-lgm% %Céﬁﬁ&“c%ﬁ%é@gag}agg

tt caagggcc cac ccgccgac aag ca gcactgccta cct

agcagcct galyaghobtastuia celhticg dedegliizdn tagpdtizat @ity folkagatigaghomggccct at g
gact act ggg gccgcggceac cct. 8tcact 780 gtctcctctg at caggagcc caaatcttct
gacaaaact ¢ acacat ct chV%EE'g B OLAd et wers Eégedt%@ﬂj gesiy g thagt ¢

ttcct Ctﬂ)CCﬂ&%&ﬁ@ﬁ%@CB@mﬁﬁrﬁkgggaﬂéﬁ%&%ﬁﬁlIeCﬂg?gla@ﬁ%eékg‘i‘ﬁ% gaca
t gcgt ggt gg tggacgt gag ccacgaagac cct'gaggica agttcaactg gtacgtggac

ggcgt ggaggOngizythposgidunan gecaaéion qEpalie guyrsyeragpagient fva aeajoriy gf ac
cgtgtggtca,gcgtcctcac cgtcctgcacl080 ca ct.ggc, t gaat aa agt acaag
{goaaget ot TEdHEnd A8 IRt BBt dHentel S e GO HaGOURE S SR de aa
gggcagcccc3 gageneraaficdihr@hel @ QEthCd Rt thediCREARIIbARGC L HRCEARTD
aaccaggt ca ]%cct gacctg cctggtcaaal?260 ggcttctatc caagcgacat cgccgtggag

t gggagagcaoidhg§eiairscdefifegaasciaycl sbihetshudya Jaows disjeeietscwgre dpiemyaed cc

aacot ot bor " pgli el PiEaR AGNE TS R S AL S BRI B SRR 35T
ct ct ccct gt [larigtis g q@icaa’ Bl Thé4RdekitlOrad fumaivctume vas2d B miRT tHe2hadian

Artificial sequence <220> <223> CD37 specific binding protein <400>
88 Met G ubageinefymey izewasiZ2d may apidhe @ngeevps il oy 2rmpr L dice( th

151015 As AL
o 202630 ealiten(Ebu {f}eg ﬁe%?é opiitavith 4 e 8% @,@Jéﬁbé‘” bPb.2gfitlor
G u Asn 35BBSSoRtEENG200 FEQUENSEING, STASIG2A FVERUGERETorSTJotalalf 609 igSer

Lo 11 807 epiBe hifke fpfinipls) fordh& neldp 4 0ed. snd RS O rdRi6En g

Phe Ser d - Sar. Df: ;
Ser Leu G%rogrﬁ% %I%mﬁggv %?rﬁe@ﬁfm@rﬁr $@9m'&/§? ngﬂri]e E{)@teﬁ%%sof@?ﬂ%s

100105110 were nded pnoemopaiadalitie &hynvastigatbywiibwasywt rabting or |1 e Lys

Sel aiu 1av3edng i nteqlp Gabr cadk GLteqd Yoo dbleoil Bikatyl pro
Ay Gu Setedtd bPIHENDLE GohRints G laberatsry rf¥dbdeks Gy Ser Ay Tyr Ser
Phe ThEZSGy Tyr Asn

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. Tumor volumes on the last
day that all mice were alive in each group were also expressed in terms of tumor

30 volumes relative to day 0, using the formula:

Relative tumor volume on day of interest = (volume on day of interest — volume on day 0)
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165170175 Met Asn Trp val Arg Gn Met Pro Ay Lys Gy Leu Qu Trp Mt
Ay 180185190 Asn Ile Asp Pro Tyr Tyr Gy Ay Thr Thr Tyr Asn Arg Lys
Phe Lys 195%00205 Gly A@n VvVal Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr
Al a Tyr 8950 G n Trp Ser Ser Leu Lys Al a Ser ALT/HRPORIGSY bt
Tyr Tyr Q/s AI a 225230235240 Arg Ser Val Gy Pro Met Asp Tyr Trp Gy
Arg Ay Thr Leu Val Thr 245250255 Val Ser Ser Asp n Ay Pro Lys Ser
Ser Asp Lys Thr H's Thr Ser 260265270 Pro Pro Cys'BFeF @&t o d u Leu
Leu Ay Gy Pro Ser Val Phe Leu 275280285 Phe Pro Pro Lys Pro Lys Asp

Thr Leu Met |le Ser mide vidre ddifer@dd 2RRAADFOP vifamelitacky® méé thén  Val
Asp Val Ser H's Gu As!o Pro Gu Val Lys 305310315320 Page 86

SEQJENCE L1690 R 09imm@ronga)dayss Death T potRjyenggoinkgpod tymeal G u

g N e
L8 212 e sty SoSRSRLES ke Sl g 4

Arg Gu Prbmes. r(%Prq*g?FO'mFS [Qsnies & b?sué@ngésfstbetg@Hngbvw@eﬁse@a;
L Thr L he
Tor Pro Se o e e Ao et B aRtmiE oo, ERTHIIOABL TG,
A u Asn Asmabyity ¢fitbe Timusehor Pneidght ioseadxceeds 28%.)Ser Asp Ay 435440445
Ser Phe Phe Leu Tyr Thr Val Ser Arg. ITrp . Gn

450455460 G n @y AL YalRiEabSiaysds draaerbar i s GagnbalFastoy 1 s
Asn 4634704dtRéRa. di |ﬂd/a"nt-tﬁl’fferéﬁdéshr¥§1e%‘?1rtu#@¥'vé@he’s%hd%éaﬂé?at@ey Lys
485490 <210> 89 <211> 45 <212> DNA <213> Artificial sequence <2

<223> Hi ngmaesgiolimesigere delegniged tamgta @me-gnaga&l\uava&om mmwnetnc data

t gt ccaccgt 211> 212> PRT <21 Art |aI
sgquenceg&%@gﬁﬁ@%g &%%Hg‘gg} éap%ﬁ @i@g cggwarison pos Tedf élgnl icant |
SEQUENCE_L4iif&tdNceé FVERvR Ao hicSoveime Wicre deterPited¥sind KB Dl\&leﬁﬂ\ﬂé'iﬁf Hi's
Thr Cys Pro Pro Cys Pro 151015 <210> 91 <211> 45 <212> <213>

Artifici al SW¥yaksnalysi b adogsankfeshior cegiparingaunivabsuryagc Signdicant
CL 5L A8 mRa B8 el OSSR SRR e i RO M B
Lys Ser Seexaks peslt!asvé]hes HD&)SWEre@pﬂsEe:ed%lgnlﬂbthr o 151015

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

20 thattime, 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

25 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

30 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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<210> 93 <211> 45 <212> DNA <213> Artificial sequence <220> <223>

Hi nge regi on <400> 93 gagcccaaat cttctgacaa aactcacaca tgtccaccgt
gctcadb <210> 94 <211> 15 <212> PRT <213> Artificial seci:uence(<220>
<223> Hi ng®ORY644400> 94 G u Pro Lys Ser Ser Asp LysPCRYS2§o046268
Cys Pro Pro Cys Ser 151015 <210> 95 <211> 45 <212> DNA <213>
Artificial ;sequ <220> <223> H nge reqi on <400> agcccaaat

1 t gt gacaa THBALIRG eR D e Ats U Ao dpeoenay (1 S HE SeNER 017
01 SG <21@3mParisekler thmorvdidmeere #bs peAbrimdd %??dteﬁtﬁﬁé’?ﬂﬁ?s._<220>
<223> Hinge region <400> 96 Qu Pro Lys Ser Ser Asp Lys Thr His Thr
Cys Pro Pro Ser Ser Thabmsorsdn the micedmated with fRigB grMArapidigand all mice
Artificial,sggue < > <223> Hi nge, tegi on,<400> 97 .gagcccaaa
cttct gacaamaﬁ' %@@gé’ﬁe%%%f"%ﬁg@&&)yg% c};\éI_S%&f(tﬁs_ggyg%Xl@’ 'Qﬂjffb’ R
<213> A i turbralin mgﬂsowﬁaﬁcﬂmtsmt?eéﬂea@eo%%giamegﬂé&@éd ¥$tHd poiftr 0
Lys Ser Ser Asp L)(s Thr H's Thr Ser Pro Pro Ser Pro 1 <210> <211>
<212> <213%hatpo@sipgbiaiumeromss Bregenty NatRlly Aheirespansede figahnentivage
regi on 99 : ( ct t 45
30 100 SIPbE HYTTBCANIATGRATART R A € 8050TP568

H nge regi Rituxatbtieatbdinick were euthemizZBerdusan ghewthlofthdihtuntdrs, \}FI(‘ieErl\e;EseRr017
Pro Pro ser Ser 1051015 <210> 101 <211> 45 SEQUENCE LI STI NG

01 Sc) <213Y1A(RT%) piheApicerin iefASLrfelieaied apup repmined umps-fregyi 39e

<400> 1@l g -apls, GH ol a Vi TS ' >
102 <211> 1§g§(2§12> I§R% <r%t1 > %‘rfj}p??ﬁ}g&éﬁ%@qdeﬁce < %ﬁg@%@é}éﬂ?%@
regi on <40Wmndréfeeenicelndhe CASSE24 Dgstedgpolyy differed $igsifiddntly$em Beo Pr o
Gys Pro 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.

15 Table 11.
Mzedian Survival Time and Incidence of Tumor-Free Mice
Fischer’s
Treatment Median p Value Death (other Tumor- Exact Test
Treatment | Days and . from Log than for . .
. Survival . Free Mice | (Comparison
Group Cumulative Time (Days)” Rank Tumor Size at Day 81° | of tumor-free
Dose y Test” Sacrifice) y . . 5
incidence)
Days 0,4, 8
> Ty — 0 0,
HulgG 600 g 13 0/15 /15 (0%) NA
CAS-024 Days 0,4, 8 a,e £ 10/14
P 600 ug Undefined <0,0001 1/15 T1%)' <0.0001
Rituxan® | Days 0,4, 8 o
P 600 g 43 <0.0001 0/15 0/15 (0%) NA

20

25

“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 (1)), 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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1 <210> <211> <212> <213> <220> <223> <400> 5 103 45 DNA

Artificial sequence Hinge region 103 10 15 gagcccaaat cttgtgacaa
aact cacaca tctccaccgt gctcads <210> 104 <211> 15 <212> PRI <213>
Artificial WORYUWERE <220> <223> Hinge regi on <400> 104 RETUBPY/UHYzes
Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Ser 1 <210> <211> <212>

<213> <220> <223> <400> 5 105 I f.icial sequence Hin glon
105 10 15 gagcccaaat ”c‘f@&[”&%‘ag:ﬁ%ﬁe Sluxan E’@éﬁc:]% icagieidt & 9'”9
106 <211> %aenidina rPdﬁTarF%%%ﬁ (DOHH2 C)ée"f‘lb yssejrlﬂ‘?n s@ﬂmc?%ﬁﬂ&ﬂdﬁﬁle

regi on <400> 106 u Pro Lys Ser Ser Hi's Ser Pro Pr
Cys Pro 15aQests capsedamdtiat2arhosr r@ressjmmmmegarﬂy oArticd, ilarigaterm tumor

<220> <223> Hi,nge re i on <400> 1 a caa
2act cacaca IPETAL s QpPeIPNONIEE pirs B8 YR iRNAn EasthaREs
Artificisal nsRereaBRPsed aflar oitdar ditinte20 %amrﬁ‘l@%hsé@s%r@gucﬁtsmwﬁ
Ser Ser AsE Lys Thr H's Thr Ser Pro Pro s Ser 10 10> 109
u

<211> 45 <bumangre aepiiGR3ASMIP; shaws §I@quean,teeff@zwn rrEzg@inicdl fgeor egi on

<400> 109 t
T1o <211~ 1evsid e bEhARARRAN: il shed il REPEHIAIEER Ris ey
regi on <40fmel ek wedle thy@fdGersugyestAam CAS-0Partrddtdetihef B5e&ll Pro Pro
Ser Pro 1 <210> <211> <212> <213> <220> <223> 5 111 _

lymphoma and leukemia patients is beneficial and is a viable alternative

10 treatment in patients who fail Rituxan® treatment.

EXAMPLE 9
IN VITRO EVALUATION OF CAS-024 COMBINED WITH CHEMOTHERAPEUTIC AGENTS

15 It was previously demonstrated that CAS-006 acts synergistically in
combination with the chemotherapeutic agent fludarabine to kill chronic
lymphocytic leukemia (CLL) cells in vitro (see, e.g., US Patent Application
Publication No. 2007/00539306). As CLL cells do not actively divide in cell culture
in vitro, the data indicate that celi proliferation is not required for the pro-apoptotic

20 effect of CAS-006 or CAS-024 for.its synergy with chemotherapeutic agents. The
purpose of this study, therefore, was to determine whether CAS-024 and various
chemotherapeutic agents were effective on a mantle cell lymphoma (MCL) cell
line, Rec-1, that actively grows and divides in cell culture in vitro and whether the
combination of CAS-024 and a chemotherapeutic agent (drug) would desensitize

25 or enhance the response of mantle cell lymphoma cells to various
chemotherapeutic agents. The chemotherapeutic agents tested were
doxorubicin, vincristine, and fludarabine, which are used to treat non-Hodgkin’s
lymphoma and other lymphoid malignancies.

Rec-1 cells, a CD37+ human B cell line esta'blished from a patient

30 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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45 DNA Artificial sequence H nge region 10 15 <400>
111SEQUENCE LI STING (EMER 017 01 SG gagcccaaat cttgtgacaa aactcacaca

t ct ccaccg <210> 112 <211> 15 <212> PRT <213> i.fi.cial
seqguence %&bgﬁé%i Hi nge regi on <400> 112 Gu Pro Lyé‘@é’ﬁdz%@“ﬁg%
Lys Thr His Thr Ser Pro Pro Ser Ser 151015 <210> 113 <400> 113 000
<210> 114 > 4 10> 115.<211> 19 <212> PRT <213> Artifcial
sequence  <ERt2J8 S B8 WaIsH, oRNGrer G AT Wik el HrSiai
Thr Pro Semddiim ehtalilig Pamoud onEBhtritichs161 U eroS8lin iBU T AR 024 pEoint ¥
<211> 6 <212> PRT <213> Artificial sequence <220> <223> Hi nge region

<400> 116 {4 PIesENGR or FhsenPe Of ParoUSTEoaRENisatios of ZoxsrubR, vINCRistmAE
<213> Arti ﬁh?é in%?qﬂﬁf&?@s[ vflat?eglﬁmﬁég i SRS 3hd {&rf»ﬂtﬂqahlﬂﬂ%n Was
gg_gga g 960

gagct caaaa ctcctctc acgacc cafacgtgtc cccgce CcC tgaaccg

Page 925 SEQ#SYEE usingTANGTPEMER: 04IVdééctip systerhqigatiableges qgnitfied
atgtccacgg, t cagagc ccaaat catg cgatacgcccl20 ccaccgtgtc cccgctgtcc
tgaaccaaagbV %g@g%%ﬁ)-ccccaccacc at gt ccaagal80 tgcccal86 <210> 118

S400> 118 @ Leu Lyo Tmedr EIEN g RBRIENE oL fiehad oFCHES sh8Y, 00
Cys 151015TRaly@AdvPEDzygs Regul. @2 27A4884)hwaPusedioo dRPracar@hysidr & ﬁrg

P 202530 .4 Lys S Asp Thr .Pro P P s, Pr
Os Pro o (UBSHEA b aEyanaLio 63 KL opbingtBn st grasledned Gops Bty
Cys Prag508RSMled qhBrtiththd dradiir q%té%égoh EDpartsbhs cdiwedn Gkfdtent BRKENCE

u
<220> <223> Hi nge region <400> 119 gagcccaaat cttctgacac acctccccca
t gcccacggt Cepbinetions2ResuitspgeraExpressed 48 kpmbiRitioalndses\(Gl) #$.ciftict

sequence <gg@> (i)n%@ﬁ@‘8@%?@@%@%%@%%&}6%9 iRisttioh 8t LSgrowin, Sfite ASP
mean Cl + SEM for each effect level was averaged over three experiments. A Cl
< 1.0 was considered synergy, Cl = 1.0 additivity, and CI > 1.0 antagonism.
15 Values presented are the mean + SEM for each effect level, averaging three
independent assays.

The combination of CAS-024 with vincristine or fludarabine was
synergistic (Cl < 1.0) and the combination of CAS-024 and doxorubicin was
additive (CI not significantly different from 1.0). None of CAS-024 and

20 chemotherapeutic agent combinations were antagonistic (Cl >1.0) across all
effect levels. Therefore, the combination of CAS-024 with each of the three
chemotherapeutic agents tested did not desensitize target cells to drug-induced
growth inhibition, but instead resulted in synergistic or additive inhibitory effects
on target cell growth. A preferred embodiment would be the combination of CAS-

25 024 (SEQ ID NO:253) with vincristine or fludarabine. These data indicate that the
efficacy of established chemotherapeutics increase when used in combination
with CAS-024.
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<210> 121 <211> 45 <212> DNA <213> Artificial sequence <220> <223>
Hi nge region SEQUENCE LI STING (BIER 017 01 SG <400> 121 gagcccaaat

cttgtgacac ca tccccacggt ccccad5 <210> <211> < > < >
<220> 122 &@%&’ﬁﬁ%ﬁ i ficial sequence <223> Hinge regi o%ﬁ%ﬁ“ﬁ'ﬂ?sﬁ u
Pro Lys Ser Cys Asp 15 Thr Pro Pro Pro Ser Pro Arg Ser Pro 1015
<210> 123 <211> 45 <212> DNA <213>Wﬁg€gﬁl sequence <220> <223>

H nge regi on <400> 123 gagcccaaat acctccccca tccccacggt

ccccadb <210> 124 <211> IPreidAkarPEINEAL BradE § iofRE&HuUdks Sequence <220>
<223> Hinge region <400> 124 Qu Pro Lys Ser Ser Asp Thr Pro Pro Pro
Ser Pro Arg Ser Pro 1510 "15 <210> 125 <211> 45 <212> DNA <213>

Artificial sequence > i nge >

cttgtgacac acgtcccc ﬁg?%cvédc%éﬁg%?fﬂ @%C%.I I%{Pg E%S%i’f%gﬁ%g%%g

8220> <:52318D<3¢0®MIa%ldcﬁleEﬁgé«etepéugmgeéntrgeg:a%tecezéttram rfaﬁmep D?gélrg(%(
Pro Lys Ser r Pro Pro Pro Ser Pro Ar s Pro

Pa;e 92 ée@fm@%@ @f!%sj@feér@@ 'ojﬁrrpheqytgchyuigezmMC}g?zc%mapﬁwazqi@

Gor pro. Lyt WeipBtuReaBasEs T CRESHbd e Phace B2, SO fapkf bk

Ala du d 9s®at|dresjudy bas_peemlmtlaszd inTratieAtsawih cel #sedTdinrorTib tyrdgtgpcytic

202530Asn|eép zp rg Ay Ay Qu Qu Lys Lys Lys Qu Lys Qu Lys
G u 354045€8¢ME &)y Gu Arg Gu Thr Lys Thr Pro 5055 <210> 128

<211> 4p <212> PRT <ZgiigntdWith tdIShsta/eaabRnF €L E 2 Ahali dpaghddyiic

lymphoma (SLL) who had adequate organ function, platelets > 30,000/mm? were
eligible. Six doses and two different scheduies (cohorts 1-10) have/or will be
studied. The planned doses range from 0.03 mg/kg to 10 mg/kg IV once a week
for 4 doses (cohort 1-6 and 8). The second schedule (cohort 7, 8, and 10) will

15 test 3.0, 6.0, or 10.0 mg/kg on days 1, 3 and 5 the first week followed by 3 weekly
doses. Dose escalation and de-escalation is based on Common Toxicity Criteria
Adverse Events (CTC AE) toxicity grades. Patients may receive 2 additional
cycles, if positive biologic effect after first cycle.

Results: To date, 22 patients have been enrolled (cohort 1-7 and 9)

20 and completed treatment (all have received prior fludarabine and rituximab
treatment). Six patients have entered a second cycle and two patients have
entered a third cycle. The patients being treated have gone through a number of
prior regimens (e.g., Cohort 4 patients had from 6 to 10 (median 6) and Cohort 5
had 5 to 13 (median 9.5) prior regimens). Eight of the ten have high risk genomic

25 features [del(17p13.1), n=5 and del(11922.3), n=3]. No dose limiting toxicities or
serious adverse events have occurred. Mild (grade 1-2) infusion toxicity has
been observed in three patients. Beginning with the 0.3 mg/kg dose, all eight
patients demonstrated evidence of biological activity including patients with
del(17p13.1). Two patients had partial clearing of leukemia cutis, and the median

30 reduction in peripheral lymphocyte count has been 64% (see Figure 5). One
patient had a 99% reduction in peripheral lymphocyte count with no serious

adverse events and a continuing response after 3 months of treatment (see
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<400> 128 Arg Thr Ser @ n Asn Val Tyr Ser Tyr Leu Ala 1510 <210> 129
<211> 11 <212> PRT <213> Artificial sequence <220> <223> CDR <400>

129 Arg T Ser Val Tyr Ser Tyr Leu Ala 1510 < > 130 <211>
11 <212> Lﬁ?g(a@i%ﬂﬁruflm al sequence <220> <223> CDR 'fém%%mﬁfg
Ala Ser An Ser Val Tyr Ser Tyr Leu Ala 1510 Page 95

SEQUENCE L <210> <213>
NUfoa k@&%ﬁhg%%éxt%gwaﬁdﬁg ?013# otk G adeduelf s,

Ser Ser Tylynyshindddsite of 38% s2d&erniddd by ‘E?liéeanlénd comihdas P@Féspoﬁ§13>
Artificial sequence <220> <223> CDR <400> 132 Arg Al a Ser

G n Ser Vapfiele? mojthsigitreaiment (peedigure oI woamtieptsibadsa aROsamRT

<213> Arti 20> <223> CDR <400> 133 Ser Tyr Met Asn
Vet 15 <21 0%1%? LT e

Conclusion: To date, this CD37 SMIP molecule is a well tolerated
treatment with minimal infusional toxicity and no observed dose limiting toxicity.
There also seems to be any complement invoivement since patients with severe
drops in lymphocyte counts are not showing signs of tumor lysis syndrome.
Encouraging reduction in tumor lymphocyte blood counts, reduction in lymph

10 node/spleen size, clearing of leukemia cutis, and/or partial clearing of marrow
disease, and/or improvement in normal hematopoeitic function in patients with
high risk genomic CLL have already been observed at low, non-saturating doses
of CD37 SMIP molecule.

15 EXAMPLE 11
In VITRO EFFICACY OF CAS024 COMBINED WITH BENDAMUSTINE

This study was to determine the effects of CAS024, bendamustine,
and the combination of CAS024 and bendamustine on Rec-1 (a mantle cell

20 lymphoma cell lineg) and SU-DHL-6 (a diffuse large cell lymphoma line) cells.

The following human cell lines expressing CD37 were used: Rec-1
and SU-DHL-6 (both from DSMZ, Braunschweig, Germany). Bendamustine
(TREANDA®) was purchased from the University of Washington Pharmacy
(Seattle, WA) and was dissolved in PBS and stored at -20°C until use.

25 Rec-1 and SU-DHL-6 cells were plated at 1x10? cells/well in 100 uL
medium in 96 well black-sided, black-bottomed plates. Cells were treated with
various concentrations of CAS024 that had been preincubated with anti-human
IgG F(ab)'z and plates were incubated for 96 hr at 37°C, 5% CO; in the presence
of serial dilutions of bendamustine. The final volume in each well was 150 plL.

30 After incubation, plates were cooled to room temperature and labeled with 100
uL/well of ATPlite detection reagent (Perkin Elmer, Boston, MA). The assay

measures cellular ATP as a marker for viable cells. Samples were analyzed by
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<213> Artificial sequence <220> <223> CDR <400> 134 Ser Tyr Trp lle
Ay 15 <210> 135 <211> 7 <212> PRT <213> Artificial sequence <220>

?Eﬁég (C):%R g@%@ﬁ%a Ala Ser Ser Leu Gn Ser 15 <210>Q@%%§IJ}%G

<212> PRT <213> Artificial sequence <220> <223> CDR <400> 136 dy A a

Ser v BTl b ol AR B b S8

<210> 138 s&ié?eaﬂér<%?a>wEF§rreﬁ2&§d>u&hglaf4 -DhRIMEIeAHE 06 Bt RAZWM (7SN
CDR <400> 138 Ile Ile T Pro Ay Asp Ser Asp Thr Arg Tyr Ser Pro Ser

Phe G n 15fdhsraphpacse 4@98@2 sgqﬁ&)zq@ﬁhp#@so@ef®edﬂstth¢u ci al

4 ol T
TheAen Ty EOR %ﬁaﬁ A 008 PN (R TR CNES! enili
017 01 8G <210> 140im2§yherg30dejg%ﬂniﬁ42?ﬁh931§/da?mgﬁetﬁl_ Goai\t/airlsﬁigpelnd@(
<220> <223> r < > n Va n Le al G n Ser
dy Ala G &05 %E\rfve?ﬁ ré%taﬂna'ﬁ@@ﬂgu aad T@éﬁ'asﬂyfg wmer@@lrva&%
Lys Al a Seés%b{ed-rw eadh drB§ @ofibina#iBR 28 Brevetifad dhde e erfhigg12> PRT

<213> Artificial sequence™<220> <223> Fr arrevvoré regi on <9%g> 141 Gn
val G n Legquasiitatiyerdrggidna intexiaaticd corvpdridons bepwedr dlffélegnt 8erg 151015

ser Vol e Bbedihe 40 SISt o Sl o 8 B3R 0%
10 additivity, and antagonism (Cl<1.0, =1, or >1.0 respectively}. After labeling and
data reduction, Combination Index (Cl) values were determined using the
Calcusyn software package (Biosoft, Cambridge, UK). The results of two

separate experiments show that the combination of CAS024 with bendamustine

resulted in synergistic inhibitory effects on target cell growth (see, Figure 11).
15 Similar results were obtained showing that the combination of CAS024 with

bendamustine also synergistically inhibited SU-DHL-6 cell growth.

Combination effects of CAS-024 with another alkylating agent,
chlorambucil, were also determined using the method described above and the
concentrations shown in Figure 12. Unlike bendamustine, chlorambucil in

20 combination with CAS-024 did not result in synergistic inhibitory effects on SU-
DHL-6 cell growth (see, Figure 13)

EXAMPLE 12
EFFicACY OF CAS024 COMBINED WITH BENDAMUSTINE IN
25 HUMAN TUMOR XENOGRAFT MODEL

This study was to compare the efficacy of CAS024 combined with
bendamustine against each agent individually administered against
subcutaneous DOHH2 human tumor xenografts in SCID mice.

30 Establishment of tumor xenografts and sorting into treatment
groups. As described above, DOHH2 is a CD20°CD37" human B-lymphoblastoid
cell line derived from a patient with follicular lymphoma. Five million DOHH2 cells
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<220> <223> Franmework region <400> 142 Gn val G n Leu Val @n Ser
Ay Ala Qu Val Lys Lys Pro Gy Ser 151015 ser val Lys Val Ser Cys
Lys Al a Se{,oJp¥o{Shdsy Thr Phe Ser 202530 <210> 143 <211>

<213> Artificial sequence <220> <223> Franework regi on %%@al%f(ﬁﬁ@-

val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay Ala 151015

Gy Tyr ThiRa et ShEl S35l 0k A AT S 2. o
Artificial 8qampt+enoer maﬁﬂa’tloﬁebahpabreahmﬁms Wer@gpm‘reﬁtfhﬁﬁ"hajﬂaﬂw dBmice.alhe

GInLeuvaIGInSe Ala du val s Pro dy Gu 151015 Ser
Ceu Lo | Pereloiina mleeaydre Sortetiigio s dBbpspilh Svalopaeaehne 145

<211> 30 < ki 2
regi on <40%é%in4é§% ngq?érg'g“? %ecgb\é;%fﬁ%é\@s@? eégﬁgﬁruﬁ.e%ﬁe\?fa?ﬁ;@ yrts
Pro dy 53 wabsiElinsd serdayél Amgod diemsears @gse Hgter@ingdsath &pgir ©f calipers

2230> <2238 BIUTRBR T PR e CasHBIT g fouuier Y tederolh SRR

Ay ser G ghb®asbitfe dkan RirfoGolumbavaoddlmnetheakdibd Da¥alineS@ndf e
Lys Al a Ser GépTyr ;Thr Phe Thr 202530 <210> 147 <211> 14 <212> PRT

<213> Arti MasiZ20 reeguanitibetangewag 294 te28Aeork regi on <400> 147

SEQUENCE LI STING (E Val

Lel?JG u Trp Met G(yl\@ﬁ/i‘g}t%%@%f) QI%Oﬁ ni'&é%é%ﬂgqu %4@” MQ”PEQQ
000 <21Q> 0OmkBEPBSléoridibitiy RRlg ﬁa[g@(d%yhlof 14C8 ENI) seq;gmsoz@?d%?s 0,
<223> Framework regi on <400> 150 Tr(ﬁ Val qd
Leu G u Trf §2Y) ¢Pyna/kg Beadapusting (Ge214>7, @'PQQQFZHJ pgq@AéSg)j_Zgidayso 4,

e o e RS EGRE R RR R AL 4R o, 8007 181 T8 Vel
152 000 <210> 153 <A4MOnitdisy dlerdibins.1MiceRéd>magitord 2ailPRT visdaB>
Artificial nspgc %91(.: elg%?;wérzez e>teﬁrr1|%e \Ov%ﬂahlyf er(‘le ?ur}ncfrélc? gr;etle5r54 were

15 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,

20 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%.

25 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

30 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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Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr Met GQu
151015 Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys Ala

Arg 202530, (LI STING (EMER 017 01 SG) <210> 155 >

<2%2> PRT <?§§87ﬁrt|f|0| al sequence <220> <223> Fr aneml;({ﬁ\}%&p@)ﬁozss
<400> 155 Arg Val Thr Ile Thr Ala Asp Qu Ser Thr Ser Thr Ala Tyr met
A u 151015 Leu ser r Tyr Jyr. cys
Ala Arg 202530 <210§ﬁ @E%@%%@gﬁe %ggeésw%ﬂ%l‘éﬁyA%/%t?aﬁpgl' rﬁ@%ence

<220> <223xere seBSIaktinegioand €40 6> Ohafay N[ ovalmdive ihltiee TAISOA4a Asp
Lys Ser Thr_ Ser Thr Ala Tyr net Qu 151015 Leu Ser Ser Leu Arg Ser

du Asp Thﬁeﬂﬂamvallnergveatmﬂnt slaupAvas ayiganiged due 4o 2@0 %poveightioss. 3phis

S4005 157 MRHSEfiseaty 35 RROUBORTIEE e arlvs B QUSRI curld Q.
A u 15115 chmcalS@nsSﬁttohﬂty werg aEh |Glthe BASOIhraIdHeatrééIMeﬁygroE}br Q/S

Ala Thr 202530 <210> 8 <211> 32 <212> PRT <213> Artificlal seguence
<220> <223> Fr amewor® g@@ti"‘?ﬁﬁ‘% npEgteg §N PRIPIeR; effact ordhe Noé("tﬁ@f)

L S

515 o1 sG sQ %""“3”‘ ngghgétéafjeéﬁ{”léﬁu%ﬁd&gg"%gbhf; sl |5%ddy1%yrrh‘$

Al a Arg 20268) the rean 189ox2dllimehdangan réRived@irir vaunmd oi:allaﬂglesequence
220 2232 F K <400 9 H Vi Ser a

c2io2 o2 IO TSI, 48t Bt W oo e

Ser Asp OTh(Fl @s VB 2 48Y rA Sipifitbat diférede MMear Hiviod &fuméd Brid $ean

<212> PRT <213> Artificial sequence <220> <223> Franework region
<400> 160 ml@twrtémoawolpﬁ@ss&as lea spep behweendBengamstine Bind the £AB02414eu

Ao Arg 2008a ot e et trahelt BolRpidls B YTt e lence

<220> <223differemvesin meaagimor vd0fes bb nclinrefdtive @rmoGolurhbs beekbevigdny
Thr Val Ser Seli@1510 <210> 162 <211> 11 <212> PRT <213> Artifici al

sequence <¥pSihepbeainmen gidubisk Mea Bimeraghimeassover timephthadeurargupshy
Leu Vahs5Tha\MHowreih FRfilre 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 <

20 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
25 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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1510 SEQUENCE_LI STING (EMER 017 01 SG <210> 163 <211> 11 <212> PRT
<213> Artificial sequence <220> <223> Franmework regi on <400> 163 Trp

Gy dn d .. Val Thr Val Ser Ser 1510 <210> 164 4 0
ol0s 165 Mol 100 10 0r 6o ca00e 106 000 <a105 TEIOFuRNeE
000 <210> 168 <211> 11 <212> PRT <213> Artificial sequence <220>
<223> Fr anewolrdble ¢8i dediat0BurvivaB8Titnepad inc@emc&lof Tihor-Fnee Mide Thr  Val
Ser Ser 1510 <210> 169 <@#Ie-efd okbE2XbsRTaticIBeriodr tifici al sequence
<220> <223> Framework regi on <400> 169 Trp Ay Lys Ay Thr Thr Val
Thr Val Ser Ser [1510 <210> 170 <211> 23 <212> PRT <213> Artificilal
sequence <220> 223> Framework regi on <400>Mmddi@n SEQ4ENI-HrbST! NG
(EMER 017 01 SG QA'F2¥MSNval TvbtmeHiDagE N seevivaramAl a Ifdidericetat Ser| Val
Ser Pro Ay 151015 ¥%PArg Ala Thr Leu Ser (DagsPO <2gRa ol Sfudg211> 23
<212> PRT <213>| Artificial sequence <220> <223> Franework regi on
<400> 171 du Ile val Teu Thr G n Ser Pro Ala Thr Leu Ser Leu Ser Pro
Ay 151015 G u Arg AblRGThr Lewapen, £ 8s 20 <248> 172 <PHBX0%I <212>
PRT <213> Artifjcial sequence <220> <223> Franmework regi on <4003 172
Asp Ile G n net ThrﬁDQﬁSer Pro Ser Ser Leu Ser Ala Ser Val Qy
69

151015 Asp Arg Val | e ThiDa@ys, £8 <210> 173 <400>0MB30RP0 <410>

174 <400> 174 000 < 175 <211> 23 <212> PRT <213> Artificial

sequence <220> <ﬁ%§garﬁ?3q@gmrk region <400> 175 Asn Ile G n Mt |Thr
e

Gn Ser Pro Ser r Ddya0S2r4,Va® Gy 131015 0/15 (0%)
SEQUENCE_LI STI NG ( 17 01 SG Asp Arg Val Thr Ile Thr Cys 2(
<210> 176 <400>| 176 000 <210> 177 <211> 23 <212> PRT <213>
Artificial sequenc&AS926> <22BayFP.amBwor k regjon <40%f143(720/f4 a l
G n Leu Thr G n|*SBendarystieg Sk 2180, 8er Al a ger val Gy 77

e

2“Survival” of a mouse was determined by the day it was
5 euthanized due to tumor growth. One mouse in the CAS024 +
Bendamustine combo group was euthanized on day 10 due to =
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
10 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).

¢ “Tumor-free” mice have no palpable SC tumors. The absence of
15 tumor cells was not confirmed by histology. Study ended on day
34.

9 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.

20

84



151015 Asp Arg Val
<213> Artificial
%GQI%QJSH Pro Ser Phe Leu Ser Ala Ser Val

! Qys 20 <210> 179 <211> 23 <2123

Ile G n Le

Asp Arg Va

Artificial

Arg Val
Artificial

Thr

Thr |

e Thr

|l e Thr

Cys 20 <210> 178 <211> 23 <212> PRT
sequence <220> <223> Franmework regi on <400> 178 Asp

b

sequence <220> <223> Framework regi on <400> 179 Ala lle
Arg Met ThrTatle13ep \trlgesfos Coenparison € Sualivel SarveiBet@iegn T5&8B8 Gropps

Ile Thr
sequence

Cys 20 <210> 180 <211> 23 <212> PRT <213>
SEQJENCE LI STI NG (EI\/ER 017 01 SG) <220> <223>

Fr amewor
Leu Ser Al
181 <2114

reglon <4UU> I

a Ser Val
OQ /919\ DDT <

VET

 BYEbES EEon f,gpa"ﬁzginatm

212> Arflf

Thr

I nr\n

T SET

P"i’?' SIS oys 20 <210

<220> <223>

Pro—Ser—Ser

Fr amewor K
Leu Ser Al

regi on <400>
a Ser Val dy

% | h’ﬂu%ﬂi Mg
15 015

Asp Ar q Val

t Ba_rﬁHanﬁsﬁheS@r Pr JRsEP1 Brhr

Thr

Ile Thr

QBengamusting >

182 <211>
Fr anewor K

PRT| <
regl o#%2400> 1

2 >Art| | 9
8§Trp Tyr @0

aln GG

<22(0> <2233

dly dn Rlozgobro

Arg Leu Lleu Lle Tyr

<212> PRYT

1510
<2 TRU-046; i £

cFhPolde

15 <2105 183 2300
duencd

> 183 000 <210> 184 <211> 15

A<2203 <289958; angwor k r dh¥bn

<400> 184
151015 <21

SEQUENCE |
185 Trp Tyr ig 8

151015 <2

Tp Tyr &gdm |G

1BendgBustpe 1>

LA N

mLtys

17 N1 [aF=AY 20N

Pro Gy tygAra Protys

¥8.0001 2> PROOER 133> ArtiNAci al

285oks]

—teuteutte
sequerr08001

v le v At

Tyt

VL \Y)

(?@”ﬁ’@!ﬁ“sé'ﬁ% 3 1

yls <Poooa

LT UL TOoC) [Ayav)

5 <212> PRT <213» Artificial

N LD

Cr o on A
e W11 cgron =

y Lymodal Pro kyeodseu L

[aYal
\vav

eu lle Nur

sequence <220>

<223> Framework region <400> 186 Trp Tyr

Pro Lys Arg Leu Ile

Artificial

sequence

o0k shows dat

151015 <210>_ 187

Gn dn Lys Pro Ay Lys Al a
<211> 15 <212> PRT <213>

4 sUBPipAd WAIGEENERMUBLIRE phe

Gn Gn LysxdbitedhMickys ftdctdb® tHeYgrohis ot BBHHEWMErs 138D mice greater

)

10

15

20

than that seen with either agent alone.

The various embodiments described above can be combined to

embodiments.

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

These and other changes can be made to the embodiments in light

of the above-detailed description.
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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.




<210> 188 <211> 15 <212> PRT <213> Artificial sequence <220> <223>
Framewor k regi on <400> 188 Trp Phe Gn Gn Lys Pro Ay Lys Ala Pro
Lys Ser Leu Ile Tyr 151015 <210> 189 <400> 189 000 <210> 190 <400>
190 000 <210> 191 <211> 15 <212> PRT <213> Artificial sequence <220>
<223> Franmewor k regi on <400> 191 SEQUENCE LI STING (EMER 017 01 SGQ
Trp Tyr Gn Gn Lys Pro Ala Lys Ala Pro Lys Leu Phe Ile Tyr 151015
<210> 192 <400> 192 000 <210> 193 <400> 193 000 <210> 194 <211> 32
<212> PRT <213> Artificial sequence <220> <223> Franework regi on
<400> 194 dy Ile Pro Ala Arg Phe Ser Ay Ser Ay Ser Ay Thr Gu Phe
Thr 151015 Leu Thr Ile Ser Ser Leu @'—ﬁ"@%r G u Asp Phe Ala Val Tyr
Tyr Cys 202530 <210> 195 <211> 32 <212> PRT <213> Artificial sequence
<220> <223> Fr arrevvork regi.on <400> 195 Ile Pro Ala Arg Phe Ser
Gy Ser Ay Ser!-dhumanized LR Sﬂ?P'ﬂiEﬁ’i{@f@ melgcHify comerisig fraga,amiag

G u Pro d wrmAnps Rherfdel tvmhm[j's(r Tyr Cys 202530 <210> 196 <211> 32
<212> PRT <213> Artifici seq ence <g20> <223> Framewor k region

<400> 196 Qy V2 g hRRYY SLpDIgegidyr qy Ser Ay Thr Asp Phe
Thr 151015 Leu (Wi linkee aSest f&ét inlSEN B NOP20, G u Asp Phe Ala Thr Tyr

Tyr Cys 202530 ENCE 017 01 SG <210> 197 <211> 32
<212> PRT <213>("i|'5'8d a@ﬁ%‘#"ﬂ&ﬁ%ﬂ&%ﬂ %@§'02’223> Framewor k region
<400> 197 Ay Jv¥) aPigisSeingé\yr g Phe ser Ay Ser Ay Ser Ay Thr Asp Phe
Thr 151015 Leu I u n Pro Gu Asp Val Ala Thr Tyr
Tyr Cys 202530 <gﬁlﬁhérﬁ|§§? Cd%rregég 12> PRT <213> Artificial sequence
<220> <223> Fr dMigwmRn kasefi O3 eepB> 198 Ay val Pro Ser Arg Phe Ser
Ay ser Ay Sery 3 4%,Thr Gu Phe Thr 151015 Leu Thr Ile Ser Ser Leu

Gn Pro Gu Asp Phe Ala Thr Tyr Tyr Cys 202530 <210> 199 <400> 199
000 <210> 200 <abdbe Jnmanized<begyy ¢h@in agaple xggiopogpmprises from amino

terminus to carboxyl terminus: a human heavy chain FR1, a heavy chain CDR1 as
set forth in SEQ ID NO:63, a human heavy chain FR2, a heavy chain CDR2 as set
forth in SEQ ID NO:65, a human heavy chain FR3, a heavy chain CDR3 as set forth
in SEQ |D NO:67, 68 or 69, and a human heavy chain FR4, and

(b) the humanized light chain variable region comprises from amino terminus
to carboxyl terminus: a human light chain FR1, a light chain CDR1 as set forth in
SEQ ID NO:61 or 62, a human light chain FR2, a light chain CDR2 as set forth in
SEQ ID NO:64, a human light chain FR3, and a light chain CDR3 as set forth in SEQ
1D NO:66, and a human light chain FR4.

2. The humanized CD37-sepcific binding molecule of claim 1, wherein the
human heavy chain FR1 comprises SEQ ID NO:144, the human heavy chain FR2
comprises SEQ ID NO:151, the heavy chain FR3 comprises SEQ ID NO:158, and
the heavy chain FR4 comprises SEQ ID NO:161 or 162.

3. The humanized CD37-specific binding molecule of claim 1 or 2, wherein
the human light chain FR1 comprises SEQ ID NO: 171, the light
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<210> 202 <400> 202 000 <210> 203 <211> 32 <212> PRT <213> Artificial
sequence <220> <223> Franmework regi on <400> 203 Gy Val Pro Ser Arg
Phe Ser Ay Ser Ay Ser Ay Thr Asp Tyr Thr 151015 SEQUENCE LI STI NG
(EMER 017 01 Sc) Leu Thr Ile Ser Ser Leu Gn Pro Gu Asp Phe Ala Thr
Tyr Tyr Cys 202530 <210> 204 <400> 204 000 <210> 205 <211> 32 <212>
PRT <213> Artificial sequence <220> <223> Franmework regi on <400> 205
Gy Val Pro Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr A u Phe Thr
151015 Leu Thr Ile Ser Ser Leu G n Pro Asp Asp Phe Ala Thr Tyr Tyr
Cys 202530 <210> 206 <211> 10 <212> PRT <213> Artificial sequence
<220> <223ehdim aRAncorkprisegi SEQ JBDORS: 1826 thhdghl ghath FRG goriphised \SEQ/AD

GQu lle Ly 0 < > 207 < > 10 <21 P < > Artificial
seqguence <§Qé®%<§'§c§égEpli[r?e%]r%lgzlrceoa}pgrsles<§1€8>l%gﬁe dy Gn dy Thr
Lys Leu Gu Ile Lys 1510 <210> 208 <211> 10 <212> PRT <213>
Artificial sequ 20> . ! r i <400> 2

Pro Ay Thr Lys%\r}gﬁDﬁSQ’FF@gEﬁ'”;@%gé%%'%ﬁﬁé%@%@fhﬁé‘gﬁ éI\/ER
017 01 SG setfartivin 366 KPN@:2530 <212> PRT <213> Artificial sequence
<220> <223> Framework regi on <400> 209 Phe Ay Gy Ay Thr Lys Val
Gu Ile Lys 1510 <210> 210 <211> 10 <212> PRT <213> Artificial
sequence <220> %20e-CRBAmpReifik bindifidgnoleade sf oaim pheoraisfingohthel gmimar

Arg Leu G gid s&ydedse daidinir B pNo$831> 7 <212> PRT <213> Artificial
sequence <220> <223> CDR <400> 211 Ser Val Ay Pro Met Asp Tyr 15

<210> 212 <211> 7 <212> PRT <213> Artificial sequence <220>
6. An isolated nucleic acid molecule, comprising a nucleotide sequence

encoding a CD37 -specific binding molecule according to any one of claims 1 to 5.
7. A vector comprising a nucleic acid molecule according to claim 6.
8. A host cell comprising a vector according to claim 7.

9. A composition comprising a humanized CD37 -specific binding molecule

according to any one of claims 1 to 5 and a pharmaceutically acceptable carrier.
10. Use of the CD37-specific binding molecule of any one of claims 1 to 5 in
the manufacture of a medicament_for reducing B-cells or treating a disease

associated with aberrant B-cell activity.

11. The use of claim 10, wherein the disease associated with aberrant B-cell

activity is a B-cell lymphoma, a B-cell leukemia, a B-cell myeloma, a
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<223> CDR <400> 212 Ser Val Ay Pro Phe Asp Tyr 15 <210> 213 <211> 7
<212> PRT <213> Artificial sequence <220> <223> CDR <400> 213 Ser Val
Gy Pro Met Asp Val <210> 214 <211> 7 <212> PRT <213> Artifici al
sequence <220> <223> CDR <400> 214 Ser Val Ay Pro Phe Asp Ser 15
<210> 215 <211> 7 <212> PRT <213> Artificial sequence <220> <223> CDR
<400> 215 Ser Val Ay Pro Phe Asp Pro 15 <210> 216 <211> 7 <212> PRT
<213> Artificial sequence <220> <223> CDR <400> 216 Ser Val Ay Pro
Phe A n H's 15 <210> 217 <211> 7 <212> PRT <213> Artificial sequence
<220> <223> CDR <400> 217 Ser Val dy Pro Phe Asp Val 15 <210> 218
<211> 7 <2di2saseRthariidlzedbyi duteardibode greoction<a2a>disc2R8 haidicrid€d by218

inappropriate T-cell stimulation associated with a B-cell pathway.

12. The use of claim 11, 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 use of claim 10, wherein the disease associated with aberrant B-cell
activity is chronic lymphocytic leukemia {CLL).
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