CD37 | MMUNOTHERAPEUTI C AND COVBI NATI ON W TH BI FUNCTI ONAL
CHEMOTHERAPEUTI C THERECF CROSS- REFERENCE TO RELATED APPLI CATI ON

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

The SequenceCD3EINMNWNSTHERAPEUTCIAND COMBINATICN WITH BIFUINGTIGNAL n
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 .
The text file is 286 KB, was created on April 10, 2009, and is being
submi tted ERESS-RERERENCE BO RERANWHD ABE’I’n.diDATEIM with the filing of

t he specification. GRQJN D 15 Techni cal T
present disclosure gdHeABPICALIGR SlAAe %B?ﬁ%%f-‘ﬂ?j?fr@ HRiCn8HIE CQZ‘FS-

treating BpgRlidionHl £2keif p@#ﬁe&om% SIPELOST ﬁ?b'%m 21 "I WHRFE this

anti CD37 snmal | rnodul ar nophar naceut | cal P) nolecule, as well
as syner gi provsiarahbpplication is ineerppraied bere@DBY rafpeanceiin ltbenﬁheng

nol ecul es with 20 bifunctional chenotherapeutics for use in treating
or prevent]j ngaB-cel | related autoinmune, inflanmmtory, or

hyper prol i Pé EM@BR&E&%@@W@%@V%N%@FW@e Rel ated Art
The human i nmune Sysﬁﬂ(’fms&ﬁ!é‘?fcé'l_'léhn rHys8Eibfed At iPn%dé{pél&Q!Bﬁ I%Vpﬁghﬂgd in

forei gn substances and pat hogens e conponent of ‘the I mune
systemis ®Bxt fpvmmabhnyteesqf aapaper cepxaramidsherem |Baarpbnad;ed hmren‘ere;mpearuoe

ant i bodj,es, t hat prot ect bod di n to nd.in so ases
g o0 TR e aPeaRbRl e ey itieat 6 cafiaitg e diERELsiAgTR .

i nst ances, oMY aROPENS EQUERNEE SYISTENG. thi NMHd t@ﬂﬁfl!é@Z%’KBV\Ms%Péhted
di sease results For exanple, there are nunerous cancers, autoi mmune

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
are positive for CD37 expressi on, including chronic |ynphocytic

| eukenila (TdhnicahBield 10 Hodgki ns | ynphorma (NHL), and hairy cell

| kem Mo 1 152: 13 (1987 Me d B hi
e & e 16t e prestitoistis S G adtaly Biovdes comnipRg A8t ot

. 120122 (19r9i@@t‘bds for treating B-cell dishbRErEERd, SR JecHichITeImSTiAdY 8st-have
been devel o | gGL nuri ne nonocl onal anti body specific for CD37,

MB-1, was 03586|sawllm@¢ular3mqrmmﬁdna@@ﬂ@al (SMIR) maleguteilastwelbds i n t he

treatment of NH t 1989)

er nst e n SeRic Giftup bR ies ofcpSe sBeghl Btingndgiss MY
Front . 2Radbiftinctidmed 'chefde@rapaiftic G (sk9A Meatif 86 prevbaling BAM relﬁt@m
Med. Biol. 303:91 (1991) and Brown etal ., Nucl. Med. Biol. 24:657
(1997)). TaHoRNENUN& Riasmag ok dyPermselifeetive diseAses.ons, such as

ant i body- dependent cellular 20 cytotoxicity (ADCC), and the naked
MB-1 anti body did not inhibit tumor growh in an in vivo xenograft
nodel ( Buchsdmiptivebéithe RélatedeArt Res. 52: 6476 (1992)). In addition, an

I mrunoconj ugat e haV| n% adr| anycin linked to &8-1, anot her rrurl ne
monocl onal anti - AHRE BYEamasnerally RiagcisHbabody fog

b ae! ok igadhs | e %@ﬁ?ﬁ’?‘f%e‘f%@ BoliRo8AS "OreRbhLbntb AL Yukife. |
engi nes edsylstesn @B ﬂ),rmphzioytest, alsoedfegresintalas Brodis, 'auhich' produce antibodies
| munophar iceut ! $e ooy by binBng 8 ind B dotse S dsInSiatng SeSHicisnbr Y

foreign substance or pathogen. In some instances, however, the immune system




30 anti body-based therapies, there remains a need in the art for
alternative or inproved conpositions and nethods for treating B-cell
associ ated di sorders or diseases. BRI EF SUMVARY In one

aspect, thgopi@meelss di scl osure provi des humani zed CD37-pcsip@2idoloso28s
bi ndi ng nol ecul es and a method for reducing B-cells or treating a

di sease associated wth aberrant B-cell activity conprising

adm ni st er KiiHgtibRs éa@?élabdr?‘éhd dibcas8 Fedults! Fof eRaMBle! Belré WRe AUMBRJusOf a
humani zed CD37-specific binding nol ecul e provided herein.

| n cert ai nCangassl FpinyNUNGdispasase AN diflemrasionedipeasasdbat iavelverani zed
CD37- S N o ; ) ¢ . ¢
carboxyl -t LBl o e afP o avy "anal n vari abl e regton, (i)
a linker as set 10 fBicels tan BEQNBIidDLY 2%hledutds om tHuimastli sterce | @lth as
chain variable region, (iv) an 1gGL hinge B\é) human IgGl CH2 region,
and (vi P hikt- 1GE7 8 sheegvaicornares 40'p4 Derrsoleiiai Belang® i echai n
vari abl e rggi - i ! rm r | } nus: a
narmni zed ReETge IR A RRIEaATIR G CoR STHBLE ahfury RAIR MRS
NO 63, a hexgresgetioneearyalcmtibody-phduginigeBreylicingtinot 6DREe-Bscells agellasma
forth in SEQ I 1 65, .a h i zed hea hain FR3, a_heayy chain
COR3 a5 566or RITNIOEPETRGHE515. GHeR: AGHe KRENSIoR OBl QI OHL Ay
chai n FRA, ,aqfd o} diity BuFBsticE thellidiRg cRRRidTyMPhbaRIcetiRFhANCLL), non-

Ag c
conprises fromamno termnus to car b%xyl te?’m nus. a humanized | i ght
chai n AR1, Hadgkightymuteinma (UR), asd beiry el tdukemizsidpard élal. 6. Rath@2, a

' NG 64, AoRnATFZAGMer i el ik dM T Jni e et Rabd Falra”
forth in SEQAR. NDéthatepetha. hemepi(zesh)).i ght chain FR4.

In certain enbodi nents of the above hunmani zed CD37-sepcific binding

Eol ecul eg, t he humarf Jevd CRSH\spegiiigimmurethesapies Have been develppadi4Ant he
i i i ! . Aai1gn, 25
PRS- compr | 2 8w poBPEoRG SoShi 107 RN e, WasTamida BRI D

NO 16116r 4fRtested in a clinical triah ircthetiaatmenboichiiHe (dee Pfesa®y abnk Gih. t he
above humani ze CD37-EQ§eCi fic bindi ng: nol ecul es, the humani zed |i ght

d
chai n FRL ©8fg) 74827 §E8DBrESEM of #hdancgrReshEupPERBOdBH 1B sEQ

D NO 182, Laht habay - NG 195
| aht ohal b Bag! Enbror RN (R, (T560) Préfs dren, ADELAS
2009/ 12694KIRGTBIIS D3 VUG Band Brown ef al., Nuoh Med.Bialt 84:688 ¢997)).t Tiee

present disgl osur.e provi des -speci fic bindjn | ecul e tha
Corpr | ses et AMIREHEHE Segleiee gt syl oh Py SHRsPRerLasler
cert ai poenfadioRRAY $ADERS, 4iBthesRRkeH MB-1RinBbAY dMN R GHist ﬁm‘i&%ﬁbﬁirﬁin
essentially of the am nd acid sequence as set” forth in SEQ I D NO 253.
I n cert ai naRffbddd kemegraft madetBchspauinfal @/ bCancerdRem bH478 (E89).strs

'n & rel at PO, SO AR B RRRR R AP P g mpie g
nucl ei ¢ acm@noslbesWrt-ChaY, wasadmifstediio Ghie®bhd ehorAue beentememigedg a
10 humani zed CD37-sepcific binding nol ecul e provided herein.

I n
anot her r eWvish adriarayeintbeingrelanased dtacgl diary §xace Brdaweteselaly 6aneer t hat
conpri $es i SOl I i I : - y zed
Come" 38S, b Ao ale) Sarocr1dorL A6 iyt bl RS i R 25
anot her r esmébléchoasize imhmunbphamesentical i(SMIIR3Y peoquod ditketedatolCBRB7 &5
cell that conprises the above-descri bed ve tlgr. o The,
present di%@%‘ﬁ ng @8@&'6\?#8@56(3%%5“% oRfenhaRPlicgHeR PyBdcations
humani zed %7?%5%@:&@ 'mmngr_ecul e provided herein and a

pharmaceutically acceptable carrier.
Although there has been extensive research carried out on
30 antibody-based therapies, there remains a need in the art for alternative or
improved compositions and methods for treating B-cell associated disorders or

diseases.



I n anot her aspect, the present disclosure provides a nethod for 20
reducing B-cells or treating a di sease associated wth aberrant
B-cell activity, conprising admnistering to a subject in need

t her eof anwehh@abésye armount of a humani zed CD37-speci f iggTaisashong2ss
nol ecul e provided herein. In certain enbodi ments, the di sease
associated wth aberrant B-cell activity is a B-cell |ynphoma, a
B-cell |eupenErsSUMBAGR | nyel oma, a di sease 25 characterized by

aut oant i body production, or a disease characterized by inappropriate
T-cel | stinulation d8<eiaspest e preger @isglpsysa PRmdges humanized CD37-|
certain e

product i oggﬁé:é'@hg'g Eﬁ@e%é?%%ﬁ%ﬁﬁ%&ﬁﬂe@ ﬁ@n&ﬁ%fa%ﬁrﬂ}e Hﬁg%hl’l tis,

nyast heni adigease sssdaiasd with diberrantB-dell petivitytoniymistrgy adrhinistering to a
multiple sclerosis, an 30 autoj mune di sease, dermatonyositis
pol ynyoSi t B4iegn nere deeian efferAE GBI REfhgmanized CD37-specific |

certain en‘gﬁgwg&ﬂl&,@cﬁ]@%ﬁo{jé@ﬁé’%ﬁssOC| ated with aberrant B-cell

activity is c cytic leukemia (CLL). In another aspect,

t he present di scl osuneegainverdesdimentsythd pmaentadlsblmtre@dwmﬂesrat he
conbi ned use of. Cg)?:tpflpemﬂ bi.ndi n ‘ﬂ nti ecul fd 5 bifuncti, onatl
chenot her ap&HIENze 'E@P%” FeY ‘?é%?{“po{‘sdﬂ%é%@@”%ﬂg%%rf‘%ﬁ

wi th aber ré‘é}boﬁjl%ﬁrﬂm@&tﬂ)‘é' H&narﬁz&'ﬁ@édysd% T8Hpd ré@}cloﬁ r("i)sa linker as set
conbi nation is hese conpounds act synergistic

resul t 40i nfosth in ﬁ&@ﬂ%é@ B2%,d(iti) arregnanizeshlight chain variable regqorl @J()aﬁﬂ)llg@“

coo7” spect e h BT IS LT E edher BER QN bLGRRASE] 67 i rein

enbodi ment ghe Hdm?arﬁiéiyhédwmhfairﬁvéﬁdnﬂb RYidtRAprises flord atild terp@itsf toc

anti body or SM P, such as a humani zed anti body or humani zed SM P.

In certai ncserlar%dﬁ@réwmss a enamized Bepa\ei ¢hadn BRﬂd? hgaveain CORbApseks
W th G28-1g SE C%@é@sé@cé fwrﬁaﬁfz@&' h@gv%él%lﬁ' FF& 5%3}9@8@@&5%3

t he CD37- speC| ecul e s a hunani zed Speci
bi ndi ng5nosetdortte ing® BQI IﬂJeldOtﬁfr eihumaauz:éd Iaesa\@r marmﬁRZe@IhéEB/?emmCJ[fRB:
bi ndi ng nol ecul e t ha

of "t ha. anfeeR R TSR AR O SEOTY) BhS PSS Régasham g, and °
rel at ed aS@)@ﬂfﬁ- héREnREES cr%'irﬁﬁélar%%‘lg F‘eg‘iHrPc‘,’érﬁﬁﬁseg, PR BRI RIrmfls to

reduci ng B s or trea ing a di sease "assocl at w th aberrant
B-cel | actéarboxy) teroriqus: si mgnandmediightehaing"Rb alightiohaiotCDR1 et forth

th f ) [ t _of CO37 = f d

pendamust 1 REG P RS ELR 2na Bunfraiied ioph el sz e 1obL Sl e REF
aberrapp Boghlih SEQ Iy NO64, S BuRakiekd Ilbb(tf’ﬁPﬁﬂfTPRBaarﬁt 58hht dRUKEDRB ad
B-cell nyel oma, a disease '25 characteri zed by aut oant 1 body

product i orsetdertindPEQADNG & apd erhureznizgd lighisheiodiRat e T- cel |

stinmul ati on associ at rtain
further enbodi rrents,Iﬁ?ﬁee%'h%@a@éﬁghﬂgr@ﬁgw\@e&wa%ﬁogrptslTbel'o &’ﬁ%
product i onbinding thelpailes,che hﬁhﬁﬁtﬁ@ﬂmaavwhmatﬁm cornprises SEQ Ierd.’Jr1l4t4|, s,
nyast henia gravis, Gave's disease, pe | _diabetes nellijtu

mul tiple 3bEdEmanizadheayy OéﬂatbeE%%ﬁﬁ@paﬁ%%ﬁEQ Im@%bmaeawyscham
Cor o 20t 1y oBfmpHee SRRl RS 4 Shath o R aT bilin BRs, cameises SEQ 10
B-cel | actN@it81 orsté@hr oni ¢ | ynmphocytic | eukemi a (CLL).
In certain embodiments of any one of the above humanized CD37-
specific binding molecules, the humanized light chain FR1 comprises SEQ ID
NO:171, the light chain FR2 comprises SEQ ID NO:182, the light chain FR3

30 comprises SEQ ID NO:195, and the light chain FR4 comprises SEQ 1D NO:206.



In certain enbodi nents, the CD37-specific binding nolecule and
bendanustine are adm ni stered concurrently. 5ln certain other

enbodi nents, the CD37-specific binding nolecule and bendanusti ne are
adm ni st erwd 200006t i al | y. I n certain enbadim@némosdzie
CD37-sepci fic binding nol ecul e and bendanustine are fornul ated

t oget her. In certain enbodi nents, the CD37-specific

bi nding nol ecule is | a1|€é|a¢93§spmc*dhfelme§émummmuc§ pMdas aSODB7 3pesific
humani zed anti body or a hunani zed SM P. In certain

enbodi nent Bindingemoieguledpalcsamprises e Aginfaed sraueneRs el fofth in IRQ-IP
mAb in CDBEI %s)lflc bi nding. In certain enbodi nents, the
CD37-specitic ndi ng nol ecule is a 15 humani zed CD37 specific

bi ndi ng nol ecul e prdmcxéetdlrh@nbodimes]w;ItheaSDaﬂup@amcmwu@ﬁE@mw fic
bi ndi ng _nol ecul e t hat ?gngrlses consi sts essentially o ?r conS|sts

of, t heSanforsisis egsedialérE heamieacdsedvenre 8pGet Bricn B5Q IpRGERS
DESCRI PTI ON OF THE I:?Ff%\é%‘ﬁ%mbodlments; J1e 8D3'f's@;\éﬁﬁcjo one%ﬂ}éy and
| i ght chain variable region amno acl sequence al I ghnents of
nouse G28. ¢orw1sisﬁA$\eOémlnseau¢s&m£encalaemgt fairthhin SR N3 dN3:@83. dent ity
sequence. w.the size exclusio

chr omat ogr aphy ( SEC)'”(?rﬁe!???ﬁq BﬁP%t Sfpr@@tg{?fl Swléﬁfro"é@ Hhisolaigmy
CAS- 024. ThécleRaler r‘PlBIe'cDFeethéﬁéorﬁ;E’r@é@s é“ﬁﬂ&e&%‘e%%@@ﬁcé Bﬁco%MdDa

nol ecul es being purified has 25 a very sharp and synmetri cal
peak (i1Adi blanangeﬁ@ﬁﬁjewmfyc)blndmgmwecmsm}med [@X8iN002, and CAS- 003

D e L " SRR TR B bSO S B0 e

popul at i onthat compasst &3 isolated nucleic acid mofdcglér abBencdes ANumaarédNg how
various anti-CD3/ specific SMP 30 proteins conpete with the parent

CAS- 006 nofPedtserciribirding mataquleoprgvidehhereifot ei n, mvLnvH) for
bi nding to CD37 on Rﬁ%ﬁt?‘fé‘?lrélﬁtgd"gyp%ﬁt meo;\_{ﬂeg Foét{?g'p?@&%é@%ﬁestt he

affinity of binding as co aren

(hVvHhVHY heell thabechrapmsalthy d:bee—sieeerlmﬁfuetctdry for CD37 as does

CAS- 006, wher eas th ot her d:l (ful es (CAS-0Q1, CAS-002, and CAS- 003,
all hVLhVH) have a 2 he; yesentSlisFIoRUE 850PTPYIGE PicRMAPSItioR; Rk 0aIReS nd
4B are o aphanehiRAthsRsataMK BRg FOBEGH r?r?xﬂ&‘e@ﬁé@’r?aﬁ@@' nst
CAS-006 (la d as SMP-016 int se gr aphs Here, nouse- human
hybrid SM Warma@eulltmly(a@@tebl«e qavi¢ryL and CAS- 017 hVLnVH) have an

affinity that is hi her an CA CAS- 024, shows same
b1 ndi g af fini ty as CABOBGA SRS HBRP T HOEROHS® RRS OS BNBINoR At g
affiniby. AAbtayEeeorifedtingW dﬁ@éﬁb%tasisbh‘i%téﬂ With BBekgitEes| y@twltgus
different anti- 7 anti bodi es and CAS-006 (a chineric anti

mol ecul e) . comprising adminigtegg éxa §Ab19ﬁbnesee§ liosrephen etirctiveamaeuns of a

tatistic eatment of an
an rr:allS I Z}J@I"X%ﬁ'gggﬁq‘)’g{u F%Cfﬂ %ﬂﬁ%d;%émfghdﬁ 'dtl?y e,&%ilhsur vival rate and
(B) tunor-free percdntcagein eithodiments/ tehdivcasehadsoCibtedih abésant B-cell

synergystically with chenotherapeutic agents fludarabine and
vi ncri sti nctivdy i§ @ B-¢alldymehesep; a IW'H@W&QT’WCE)B el myeloma; adigeases.

Figure ynpﬁnoaﬁ‘aé’néﬁz&f Hut%%ﬂmb eLSrBSuétf%)Y]‘i‘!:r tﬁé%héu%'&te‘?fz&%%;' pher al

bl ood cytes 1 n human patirents treéte an anti SM P
nol ecul e 2iBapprophiate THeelk Eliraulation associated with d:BgJeﬂ epafhvﬁyows t he

| h te depleti d f treat t
(bart ol Gohort - 7) JBSeRPBABRPUIRERsalS depass Grraseet DY dnan e
first weekybaliémed é@&p@th}ﬁqﬁﬁrﬁm‘éfb‘?ﬁ oﬁaﬂgerﬁéuh%toiﬁyé‘rlh‘?tis §tﬁér§a

sanme treatnent was adninistered in a econ cycle. Patient B showed
a dramat i cgragisdGoave’ mdlsgaﬁ;dmﬂ Ied;alpelaes mellitug rhuliple sclerosisl, an decr ease

L1 et niq . sutoPROnd 883 e Bhicinu i OB by pBRRRR B on anc

macroglobinemia.



30 sane way in a second cycle. Patient GRP showed a dramatic drop in
| ynphocytes (wthin 2 weeks), showed a 36% decrease in | ynph node
size by CT scan, a decrease in spleen size, inproved henogl obin

| evel , andwoeondsines to respond to treatnent. PCT/USZ0@Mi@ssL 1
shows a conbination index (Cl) plot for inhibitory effects of CAS-024
and bendanustine against Rec-1 cell growth. 5Figure 12 shows

i nhibitory effects o cgtaim @nbodirentd, anedigagse assoedied aith @bemhhiB-cell
CAS- 024 on SU-DHL-6 cell growh. ) Figure 13 shows a

conbi nat i oACHES chiogic lymPhparicheukanyiadetbbt s of CAS-024 and

chl oranbucil on SU s I 0 ' : 4 t me
conparisons in tum?ﬁt)agg;[ﬁdajsfg&m C rgg%rﬂﬁﬁﬁ.{f%}?]@‘ﬁe&%ossﬁgﬂpg
DOHH2 cel | anduntktbedssfeq trencdgbinee ate df G337 -3pekcHic birndimpmolexGlesk&id
Systens), CAS-024, hendanustine, .and the_copbi nation of CAS-024 and
bendanust i H@”&PB%‘FB’ YRBARISURBRINGS %‘ﬁ‘éﬁgﬁ’r el A fiaeREe "f'ﬁsé’&'a&?fp day
13 relat| veith@pdfin0B-call 8efiftyl % SHOMSINGRALIL SHTRIS AbHTRBNGY Hat thl | N
tunor-bearing 15 mce resultéd frominjections of DOHH2 cells and
subsequent tgmpoeadseactwynergiticgiy, wbikd- @24lts ineardiantesised 8-callmedubton.

nmbi [ f CAS-024 and i pe. \Val h .
tandard error of tHOMBANHG e A hbGEaP s ToRkss Searieetph hach

group end aémﬁfisémcmmé@if@fbiﬁd]ﬁg MdiecUldahd BefdAHOstRY € eut hani zed.
20Fi gure 16 shows survival percentages over tinme of tunor-bearing

m ce rd8ul ted from ilpjceaingmbed: HihecePRE-spraifis binsingu@etacyle if@at ed
with hulg - . TN t o]l I - and
bendanust i ng_%’?‘%p %ﬁﬁ'tez #@B‘gméwﬁ S&g’ﬁ%es %$U®§%?8% ble'tg&r#) %reh%\?aerﬁ %I me
after 25 tgpaPnents with hul gG CAS-024, bendanustine, and the

conbi nation of CAS-024 and bendanusti ne. DETAI LED DESCRI PTI ON

In one aspect, the pPESSEAN NReJigenise the GLBdseeciie bngig wpleculs ¢

bi ndi g _ . v C . h o ed
ver'si on_of CIOPRRE SR 1 mRPI B e I Mmceut T cal - (SM P)
prot ei n5havi ng t he ilmrerteml esbddiments; treebCB37-&geoifis bindog molecale is a
ti-h CD37. | .. antibody G28-1). The CAS-024 SM P tei
5. UnexpectaR)izps | A RReliec ading aleElp BAVId R PR RS Pevel o
than ot herh%ﬁﬁ&b&@@%ﬁ%ﬁl&%iﬁéin&ﬁ%@&ﬁe (rﬁalﬂ%!a@s ,%o%ﬁs %@r&%ﬁ%%

see Exanples 2 and 5), capabl e of binding 7 as we
whi | e ot heef, hupendiste of \ee amins agd sequeresces sddonth esSBEQUDANG: B3, and

(3) produced as a h opul.at i nol ecul e 0 r he
het er ogenous nat ar o 0F TEEEr 2kt eBfed) oFBrSi 3R BRe HiEAG o
Addi ti goal teducingeB-talfd attealing & disstise fsoviatrbwith absiant-BBelt hftivity,

bi ndi ng nol ecul e CAS-024 (SEQ | D NGO 253) for use in_nethods for
reduci ng BERIBPIISNG pdministering i subiget indesdithgreal an eHegiyeraneinterf gel |
activity c 1S j- 0 ' bhpect in need thereof an
effective ggg,zn@g&%@@bﬁ%\%ﬁ%@@%ﬁh I n anot her
aspect, the present Idicedhinsamisodimenisdire diseasesadsooiatedwith abémadB-telt
t he conbi ned, use of any CD37-specific binding nmolecule and .

bi f unct i on3FIVEREND IHpaphews. ?&‘ﬁfﬂ' Igukespifad Fisel musloms. actirrase

B-cel | §5°_rcﬁdrﬁ&brilfedjbfﬁ%ﬁnﬁmﬁgﬁélidﬁl bha ﬂ%“e%%é"&hal%bfé?fzbd% tivity.

A surprising result of this 15°conbination is that this conbination
of conpounidappopsateyheellstimulation vssouibted svithtaBioell pathwest anti al |y nore
effective therapeut ilﬁ c[eﬁgiinqgrrt]hef embodiments, the disease characterized by
autoantibody production is idiopathic inflammatory myopathy, rheumatoid
arthritis, myasthenia gravis, Grave’s disease, type | diabetes mellitus, multiple
30 sclerosis, an autoimmune disease, dermatomyaositis, polymyaositis, or

Waldenstrom’s macroglobinemia.



Prior to setting forth this disclosure in nore detail, it may be

hel pful to an understanding thereof to provide definitions of certain
terms to be used herein. Additional definitions are set forth

t hr oughoutwbhb®/idésas! osure. 20l n the present descri pti GaT/@09/040288
concentration range, percentage range, ratio range, or integer range
is to be understood to include the value of any integer within the

recited range and, waewrapPotBer embedinfents tthe irebiensaicidted alithameonant
tenth and one hundredth of an intbergqpr) unl ess ot herwi se i ndi cat ed.

Al'so, any Ree¥eactivisnigevene iuserhesyds isukemia{Glid)i o any physi cal
feature, such as 25 AQl¥igye HQ&ﬂmefnfﬁ, ti¥e é@s?fsrpteﬁlﬁ‘a i m%'ie‘i‘:u?qoa#i’de
understood to include any integer wthin the recited ranhge, unless
ot herw se beddaratstohe gke adsenisteesdconcdr@ndyt " or "consisting

essentially of' nmean 20%of the |ndicated range, value, qr

Struct uPe, unl ess. ot RERHABOREPEROTEENS, Tahoh secliicindie Moo
the teri 5dbBRGamafineife RitnRRgl Sohi@diany 0 "one or more” of the
enuner at ed conponents. The use of 30 the alternative (e.g., "or")
shoul d be under st oodntoertaimagmeodiments; theg CBST sepoific dindingmislacatd amd
t hereof of _the alternatiyves. us herein, the terns "include" and
"conprise" bﬁ?‘%'ﬂ‘é%@%ﬂfﬁé?f%ﬁéﬁ)}qgeﬁ e,

addition, it should be
understood that the |nidaethin eHBbJIFRAEL KIS D3P spaEMiE Bindiig Mo ES
derived fromthe various conbinations of the structures and

subst i t10enEH3dspecifioemtinadieohSMIP sughas dBenapized Astipedysera humanized
applicati o%gf”g the sane extent as if each conpound or group of
conmpounds s set forth individually. Thus, selection of particular
structures or 5 partiheehain ermbedimenty)ttie CB3Rispliiic birelirer@piecofe t he
present disclosure., , A_"bi ndi ng domai n" or "binding

regi on" act¥rapleg Wih €88 19788 dn 0P snesdiGindiRd: be, for exanple, any

protein, polypepti dﬁplc%HEEhoé?ﬁﬁédiﬁ’w%ntsoE%fﬁ@%%%%e&iﬁé‘o;n%ﬂﬁ%ﬁ%%méiQ%

ability to specifically recognize and to a brologitca ecul e
(e. 9., 16D3MIManized Qb 3¥xspdcifitdviedihg amolende pfovides tsaaain, euctdad erent 10

nol ecul e or assenbl a at e, et her, stable or transient. .
b ndi ng. T oBHBRN RS CRA SSRGS ois el RGP SomRBP R Sosentialy

seni - synt hgt bE codists 8F AR LAY bidReqdew@IadsddbmY iPSENE NOY53
bi ol ogi cal nol ecul e or other target of interest. A variety of assays

are known for identifying binding domains of the present disclosure

t hat specifj i i , including Western bl ot,
ELI SA, 15 %Bf@f %ﬁaﬁg’m&éﬁs% _ﬁhAWNQ% Bi ndi ng domains and
fusion proteins thermgireof sHidwshshgcdresighe ce&in veBalsiapedibe aafindabidi ng
to a desired degree, 1ncluding "s ecificallﬁ or sel ectively binding"

a targe® vhequenge@lignyanisicl amause G2Hiiang CAPR4 seRHOMEs: slopgadtra i n

a test sa N j arget nolecule with an affinity or Ka
(La, an egﬁérﬁeglﬁ?%fgé%tygggggﬁ%.i on constant of a particul ar binding

interaction w th uniRiguret 2. shbw thesizexexghkipn direrabigraghgn(S&C)equal
to about 105 M1, 108 107 M 108 1, 109 M1, 1010 M1,

1011M 1, 1€¥om@iogrags 0?%1@-9/91:. C&ﬁ‘r%’@. Qxﬁﬂ@?vﬁndﬂiﬁi%- Seegks of
refers to ; ki J51: TN i f ified 7 <L

| east 108 ! @,ééa(tbq?ggé;% %g’gj K/rn‘if,m%t@“f'ga’ﬁ?'e%?gbﬂnﬁ?ﬁ@é east g%?‘imas
M 1, aB5| easéeryldbrp bhd sysmeateee peak BdiatirRbhdmooenajtygatvteareas Cas-001,

of up 1 sCASTOP nd T IS Pedhs hev 5 35T shetigeRf ST eeD lsaraila, - or
less. Al t ehahbuRieY acéduts frlapolBI5RGIURE PORY whichAiRdREles!d Rétbidenous

di ssoci ati on constant (Kd) of a particular binding interaction with
units of M@rulgfion afgsolreeles. 1013 M. Affinities of binding domain

pol ypepti des and fusd.on_py.oteins rding. to the. er
di scl osure can be rZﬁ%ﬁfﬁsf'gg@%ﬁ@ﬁﬁggpﬁl%@%gﬁ{@%ﬁ gﬁeec%n%ﬁlﬁs
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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Terms understood by those in the art as referring to anti body 15
technol ogy are each given the neaning acquired in the art, unless
expressly defined herein. For exanple, the terns "VL" and "VH' refer
to the varwabb®nbssmdi ng regi on derived from an anti bodydrghtosandss
heavy chain, respectively. The variable binding regions are nmade up
of discrete, well-defined sub-regi ons known as "conpl enentarity

det er m ni nindicztion s"thé GBRGLY oﬁbdmd?ﬁgammpé«edegtmséreﬁ%)ecum ahs-

T o coRed Ao weRiTdal GrRCaTe SIS BIC R e Cars HASu)oe.
chal N, T espREHd AN ofl iy bifed BSASIOIEGRRIU AL ROYcBOPR I ET

dIVISIb|e into constant 'regi on dongi ns
dependi ng bave bé—@ﬂifdjddipcreaseylpeﬁmitgA | gD, IgE, | gG IgM from

o L 1 on S e B LBl O BRTR T

region), V\'ﬁéé-‘d]ls(\égmrf—ﬁ @%QQM[[@@GI@@%QWI%% ﬁ%eéé‘%ra@ﬁ&?qlléﬁe mouse-
functions of an |m'run(K% obul i'n, such a ant | - dependent

cel | - medi abeman yyblid 5 Ptrwlecmes:(@ésm%nﬁtﬂhv em'elrfaeﬁtoﬂm\ﬁxr@\(cha\gﬁ)

and conpl e life

in vi vgpregﬁg’f’%y;ﬂgétégﬁr@f‘?w%ﬁ@éé%QEkY"hg'%gﬁtﬁéPég Sﬁﬁ\%%&g%?m n A

RI; ?di ng, 321;@%25 (193 ﬁ@ﬂgf-ﬁﬁ@rﬁﬁ ehstmtlml@wlpvgge@s@ta@wer Bihdirlg. a|1_°f|n|ty
ure, urther, a polypeptide containing an Fc

regi on 18l | ows for leriﬁlﬁ'ieﬁa‘c_’e‘\ %SBQWWNH%EYGF E'ﬁﬂl”@rp%we@'héa%&l%@39'teﬂﬂe

A "hinge rggt i

connect ngta-ChsY- DUBBIRT AR Ro-b0B 3 eEeH S ER PRy SPSRUREN T

CH2 region) in a fusl-T rﬁﬁtmmGIshbWah tOeS 0241 vaars gtatidtically & e‘:rtu ko

capablg of)spemfl C bllg.g]rgpn% to CDSYFEL;, vvitg a K $,tof tmll L;%t ;bout

le m1, |cRiw@ENBE fE N Yiyg hpatment of gy afirmahmo @Hf‘ahcu'ﬁr PPRPTE &5y

1013 M1 B S an

i mmunog| Lb%ﬁﬁﬂ’ﬁ?ﬁy @egurrgvaq@t ®) 188 ﬁggR%?&'nﬁéﬁflnogI obul i n hi nge

regi oniSrefers to a RAgUJre 'ttgfp:eva Mﬂﬁhﬁé@l—@ﬁmaeta shinerggsticady athor an

cryst a1 oot iy R aUHE 886 R Sl el ik e A ST Byt s fmppoma

further supgcy) etad, Rgaqtdemgal ly into three regions: the upper hinge
region, the core region, and the |ower hi nge regi on. The upper hinge
region includes ani Weitls & bayrgrapiesawing mleé’ﬁHOfdiep@lantcﬁ Pefiehemt st

Cystoine rRePgHERESETh ALAE AR R iR Ha? B0 hibsue,

t he t\/\aohe@fvtpnsa;l'n@almreThe | engt h of the upper hinge region correlates
with the segmental flexibility of the antibody. The core hinge region

contains the inter- Fde¢ WS @Pélmph%t%g?ﬂ@é%” aighgowrse of BkaimeNtinge
Feqi dues”t B pplint BN RIS G 0o B whe Gesl AT O ARG oh U E e

e hinge region In$ the
sequence Grsd Pihe fird0wPeb falpwed B WBeNQd26ey whecfhst owpblenanid thes sared by

0011 90 PP R sty S S B B,
| mrunogh obipiin finfsitheyRE! @it APNs ARohBEY ded B4 I JefbdbId B ddes

occurring am no ‘aci d sequence I nterposed between and connecting CHIL
and CH2 re@r@aos%anchc@twgeet@mpnn@to taﬁafmf:tntbody It contains the

upper 25 hinge regi L n r nd t of the
| ower hinge region t%“r,%{r%qg tﬁ? ﬂﬁ?h '}&ﬁc‘%@ FQ ?/tr% nt

type i mmnlegbgﬁbﬂthle P (;%‘t @[’chbrﬁ)mﬂJm@s lr@éiedhhﬂfgﬁorn@@'kgﬁnée a&%ek
forth in SEQID NO 90, in which fromits amno termnus to its

car boxyl tfoF fauf weeks [ae the fiest cyde, and then éwoa@mmvlammat%@ e
NQ 263y i%n&z%yﬁ‘r?%rec hcﬁ‘% [éeﬁhﬁ&t A8 N6kkd ' (%j’%[r% 5;?%' ds (CPPC,

SEQ 30 or'e ninge redion, am no acid
lymphocytes (within 2 weeks), showed a 36% decrease in Iymph node size by CT



10 7, 8, 9, 10, 11, 12, 13, 14, or 15 amno acids in length). Wen an
altered wild type i mmunogl obulin hinge region is interposed between
and connecting a CD37- specific binding domai n and anot her region
(e.g., a GvD20wgéeya) in a fusion protein, it allows thednszomno402s8
protein to specifically bind to CD37 (La, with a Ka of at |east about
106 M1, 107 41, 108 M1, 109 M1, 1010 M1, 1011 M1, 1012 M1, or
15 1013 M &gan,landerpedss in spideod ize nproved deonoghabire leyek ed mentimsdsdoe s
inawld type i no Iotrfulin hi nge regi on nay be substituted by one
or rmore ot FFEPORIR 33@'?651 residues (e.g., one or nore serine
residues). An alt er gelgi@NGHAPH ChMbiHANBR ik @M F1BYoRInhitR} sivédty

or additionally have a proline residue of a w I(d type | mmunodl obul i n
hi nge r egi 0hCABH¥4 and kendamustioelageinshReo-Tacdligroeti.due (e.g., a 20
serine esidue). A "Linker. refers.to an._amn cid seguence that
Connect & a heavy chdifuvalA e BIER Sk ot srifrembnet epg andif e
regi on t ogesmBihaBds with @ASLe94 anPIRTHL-bWel igr@pthconpat i bl e with
interaction of the two sub-binding domains so that the resulting

pol ypepti de i s capadftiguref13cimmsspeempination mexdglotder ipbititoa ¢fasts als
used her ei e a‘?‘qlﬁép-' L&y Ri ological |y nodified version
of a corrpogﬁ‘§ @%{igné gh@{ruc l'ﬁ%'l#% @#%%Ic%r"%?%&@'parent conpound and
(actual l'y or theor etHigarel YA stiows/ibie? voluene thapamisunent tunompisedrthg
Generally, a "derjvative" differs froman " ue" in that a parent

;. dl. anal o
conpour@” njceyesulied SemriniealieneR dPHHZ1CSlg 8RE sHbesquonty freatad Wil -
whereas th WED neee i s the
starting nﬁltjlgr%ir@r&?égp%er at ?ﬁtﬁg&g’ﬂg{%@ue.’ ﬁéiﬂég&brn'?t@%f ?@g%ne;y have
di f f er ent codrebinativn of CABYA4carid perwaenusties. fHigure 1HB ghawsritmoo rplaomecof

For exanple,. a derivative y_ b re hydrophilic or it may be a

nut at ed .se'aglé'fﬂ’:’@?ﬁ'&‘?ﬁ %daYﬁfgrr%IaﬁY%&’c‘%W%{'ty (e.g., a CDR having an
am no acid change tIgyral tediowd Pedh il!rﬁbrt\)blﬂ‘nﬁésévéﬁfrﬁﬁr)tu%r%ﬂﬁéed
to the parent compound or sequence. "B-cell associated disorder of

di seasdd rmlegrresultechivemrinactiadscfDOEHZE g ang sobseguently treateilawith

devi ates f t Lo ar, .exp ed cQursSe. exanple, a
B cel | - asciib CasPebtensBiRihe Ao R EGHHAGRY s RL AR ot e
proliferathgitapiustiob] Vallwatarbave nbanaged Dandiet eabt vEthEBed fopleher
cel lul ar conmponents. Aberrant B-cell activity may include cell

prol i f er at MEASWREICAL €Y. Lebvesyor erGSEPPieadAler Ang R Move pEthermice|in

di vi si on, ﬂh@%ﬁ@(]}?%i;é"é%ﬁnﬂzg / 1 evel s of 10 apoptosis, or both. Such
di seases mmy “have, tor exanple, single or multiple | ocal abnornal
prolif@pations of cdiguwe 16rshops survieal pescatagessoves tisje ofthmioheearing
cancer ous or non- er qus, . beni malignant. A B-cell associated
i sor der oea 188U ey THBLIPTETR LRIAHASENS BRY Subadduidaly Bradatifon,
such as Prﬁlgyét, \t}ﬁ%—@im eéﬁhbﬁ?@,'a‘?x%bthQ'bPH]\Sﬁ{a%PH%F@WS%Z@%n@”t' bodi es
nore desirable wnen produced at 15 normal levels. It is also

cont enpl at kehdaeusitinet hat aberrant B-cell activity nmay occur in
certain subpopul ati qns ofWB-ceI l.s .and noftt in ?t her. subgo ul a%ti ons, or
may i ncl ude inapp_rog:lr?ng?e STONR IBEFSICHPT HITOETPE Mige OHeENg giter

i nappr 98T | teéRmaRtd WM hRIGES TASDRObdrilamusEhe Sarff theoRidiedtioR-sTeAS

pat hway. "Treatnment"” or "treating" refers to either a therapeutic
treat nent &34 20d bengamyiee: c/ preventative treatnent. A therapeutic
treatment may inprove at | east one synptom of disease in an

i ndi vi dual receiving treatnment or may delay worsening of a

pr ogr essi VIRETARE DESCRIPTIONI vi dual , or prevent onset of additional

associ at ed di seases. A "therapeutically effective anount (or dose)"

or "effective anountn 28e@gpecioie)rresantdisgnsere pevisiesdhe & Difterasifie or

conpound r T I Cl : t

el orAp o fealiEcRBaR (80 (BNFOZRR I 4 haafBba varaR
30 CAS-006 (a small modular immunopharmaceutical (SMIP) protein having the

immunoglobulin variable regions from mouse anti-human CD37 monoclonal
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5 di sorder may be caused by aberrant B-cell activity or B-cell
proliferation, may be exacerbated by aberrant B-cell activity, or may
be relieved by regulation of B-cell activity. Exanples of such

di seases aVve@280982¢%44| nml i gnancy or B-cell cancer (for RGIA/3008/040288
B-cell |ynphorma, a B-cell |eukema or a B-cell nyeloma), a disease
characterized b?/ aut oant i body production or a disease characterized

by 10 i napphiigadyspe8-1).céhe CAS-Red MIBPrelginsisdnsyrediedy ( biraessed-del |
: vl v
5 G TR e SRR D8 v

fol | owi ng (kichidseCiASEH2r CHIS-008; sectth@anples? ahd &) S(Qb ospatee ofbindimgzed
CD37- Speci tic _Bi ndlglpg%ll\/bl ecules. 151 n one aspect, the present

di scl osure E)r?’g fréfe Q%W@dg?th%Bémqni@dmefﬁdw&dﬂﬁpb@@?&xamﬂ%e
| | fi
Mol ecul 6S gy, Eﬁgbrédﬂc%btééaé hGr?i ant| ﬁo@]}ﬁmﬂ'&f% Eods 51%:;' Ic

bi ndi ng donaln a hunanlze nt bo y, an
f ragment ocompanmlsthe hetbregmmﬁcmﬂuraruf iolfwhhunzeninedeverzgiods (.E@?Ewegﬂéf ic

ot 2ot BlAdUlaTY] e BT A S Pl e S Mo Ee B RBBIG: ot he

conponent spyRfecild EABINGHE YT NS 298) 1%F1h§é irpr'ﬂ)atho@ls %maué.ﬁg B- cells or
CD37-specific SCORPION protein, and ot bi- or nulti-specCif

bi ndi ng prtﬁe@tingsdlsw asnepiatesbwih abelaernt Emell amtmc.@ewnemg?a@metstemng

bindin e L pti SM P and th dsfor
ki o 1ph VR4 Ruoif R €l sfiasl 4 bR amdlnt PE RS2 o fefene
Publ i cati on Nos. 20Q03/23083938pectOMd/Pdddih Adclazn hg@ﬁ)ﬁt’e@b%ﬁﬂ%%mng VO
2005017148. Constructs and net hods for making roteins are

descri bed a7 Dedlodsypr theAarehingg use of ameCHPE: Spﬂ@ﬁ'ﬁ@ﬂ@'ﬂ%momle{@d
SCORPI ON f
Publi cati gr?}%hl?%’@%@ﬁ%gg@glcség Lﬁ%tfé%%rlrlr%r%é}mB ti- P E%?ﬁé(lj[%artreat

fusi on pr o eiseasgraysdutatdl withlatbrraho B-aslantiviey. A sutgriSingRetelnof this
Appl i cg,tél on Publj cati onhtpllo. 2006/ 0051844 and U. S, Patent No.

7, 166, 797. cembipgfien isitha Srﬁ.ﬂnﬂl?‘”%tﬁ%b‘?ffqoénﬁﬂuﬁg?‘ﬁﬁtsp?yi??@"ﬁ@%?”d
corrpr| S€ rg @Qggrnsé)%tbgtéﬁtla‘-’rl ﬁYor@"é?fe@(T‘eO@% ali'ﬂr?'uﬂc?é RenPi ndi ng donai ns

hat are not derived from n I MMunog ni zed CD37-Specific
B| ndi ng Domai ns Prior to setting foxith nisediptiasyre' i orore idetad, €D spbelpful ¢

Coa7 ¢ hat Oaitprnde@ono ARESE R R ok el o fod Ty RS B dska

A "hunman frﬁ@rmhwmd@.trcﬁml gafiniieiseare de ferthhislghsnethid- @isclofigkur al |y
occurring) franmework region of a human inmunogl obulin variable

regi on20an al tered flR &eRiESRNTARFCHRLIAT, aaywenqentraﬁmma@g@wmmtage

han about 2458 b 5ehesf Y iHedr3Rgf Riine ilersinda 1o MR r e e, |
acids in tée mwgleow:tarrethdeéateﬂdaﬂgesubsﬁméma@@l—obﬂa@, fraidria the@obr
nore am no acid residues of a nonhuman i mrunogl obul in framework

regi on at (EHFh 83 PBAEMY 3RQNE fyHdredtgof R "H?S@'ﬂéﬂ"?%saﬁﬁwlﬁe inslifiadad. of

Cerg | oA TRHBpANAG gy SeciBRyfer b aladtd st Fiice! orﬁﬁiﬁcffé’{ he
ami no 28i dsolymet $ieoundsj sire dethitkadssyrars i bé iuhdemtbddetognclude ap’pmtegenns
human | mHUER IR TGCHER PR IESs SUTest s M7 E8s Ao 681 HORE TS o
that, in oRENASARFéEsseniEMN GO AU £ Yo%sofrtﬁéi%ﬁ%ted Hané@r@@r?é‘ or structure,

enbodl ments, a human framework region 1s a wl ramewor

regi on of @IMheWMMI itﬁhwdlb@blreiers;gm@that the teams da'hant 'hmf’
enmbodi nent s unan fra iQn.i,s an alt d frane i 0
of a hunmarfs BB I I e abPare gt St SR e f ut FgheF
or subspi tiHbianBmatle G, "@r\r\pshdmtu Bé unB@llélodHtofrhé’zﬂw @iﬂ’ﬁértdn@n@eth' r w

certain other enbodi nents, human franmework region is an altered
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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30 chain FR1, human |ight chain FR2, human heavy chain FR2, human

i ght chain FR3, human heavy chain FR3, human |ight chain FR4, and
human heavy chai n FR4. Exenpl ary human FRs are set forth
in SEQ | D WOS®PA36%46 (hunan heavy chain FR1), SEQ | D NRG3/US09/040388
and 151 (human heavy chain 5 FR2), SEQ I D NO 154-160 (human heavy
chain FR3), SEQ ID NOS: 161-163, 168 and 169 (human heavy chain FR4),

SEQ | D NOSinejniduat 2omppygnds, i giqups1cf cormpawads) dejived des WepRIpuUs SEQ | D

NCS: 182, 184- . i i . . : - 198,
203 and’ 20607 RRLETT PP <SR ahf Scu BRGad Rt A ikl

| i ght chai by Hdpresédidagplioation ©xhekameyextentass iFéadheginmpsuntiorrgryub of
found in FR regi ons of the CD37-specific SMP proteins provided

herein, suBPMRRURYSIVED §et forl insividuativs. 1dws,; seleciioRgefgpaiticular structures or
Human F ; : < ol L mai ns al so

i ncl udelg\slaplgg'%%%%?@?ﬁ@é@igsrrr\%ﬁﬂgﬁ;[/%o%rpg\%%E?S%ggﬁeii?ﬁg?%%\mi ch one or
two am no aci ds of tAébiediaguloaranFRsSbinding regien” acdmsding uo #de present

del et ed. 15) t ai di . _a _hymani zed 7- i fic bindi
e LA N St R L
conpri ses ﬂma*ﬂ%@éb;)gggme §t51ﬁtw? Eﬁv’é@ﬁi@arlllk)itﬂg@d&r{hie%ﬁd 6iRaitd afidegidanuman

a'oi
light chain F a human |ight cha 4, and (b) a hunmani zed
heavy chai molenuiea(s.®, CEH7par ceraplex @fprdre tharvonriabihe isamgyoradiiérenFRl, a

hunan av hai h  FR2, hunan 20 hea chaj n, F and.,a,hunan heayv
oharn ARG et o by PR EO R Blabi ek ALEG R Pedien
conpri se omelude¥@nytatgaly 6n§ddfning°,is¥ﬁbheﬂé, sHmfi-syPiRetic BrGBcébRmanty be
nonhuman CDRs or altered nonhunan sel ected from CDR1, CDR?2 and

CDR3 of t heraduged birsigpaingr frr bioloors! meteauisrer @het lgegat @b infererhi A.
| ' ai ; | 2 kvl j ;
(2 o | PonyRE 0! BaS g krcu i fogfiffibg bndHdRgnERIRbragER 257

a |ight chdisooSiDBZhabspbcHickiigbind ahpdrtic BRArgetidclibingaVasamybloh ELISA,

vari able region that conprises a heavy chain CDRl, a heavy chain
CDR2, dnd 9 RES9 NS -CDR3. Exenpl ary CDRs include CDRL of the

Light chain as set feifoidbithsSii LRGNy Blbif SR YFY e QD

NO 62 ( RTSENVYSYLA), t he heavy chaln as set In SEQ I D
NC 63 ( GYNd\papatibRef bindingdola dgsiredhizigreen sncheding Gepekificall ySEQ@dldztingy64

FAKTLAE) , . CDR2, of th haj _forth in SEQ ID NO 65

(N DV T TRER R30S EE it SR Cardihoiling fined calsBore s presensiies a5t
NO 66 (QH &Nthe aQhrgeh folaaeywih ah ity PPt Bn ieEu rhD
NO. 67 éSVGPFD , of the heavy chain as sef forth in SEQ I D NGO 68

( SVGPFRR) , assesiatiorgopstanhef :panigulshbindingsniesactioawith unitsSEdMponutereg 5

SVGP\DY) . r i i iS55 1Dy NO.6 o (-RASENMYSYEA
bnd pr et & PRATIELG S8 e R of S T RE RS ORN 50 et 3" sk
| D NO 69 (RVGRVMOWI!, 10" M, 102 M Astdi 0P hl “Hagtestahay Yoisdilg domirsde
CDR1 of the Ii%;ht chain as set forth in SE%I DP%? 128 (RTS?\I}/YS_;(LA),
129 ( RTSEJ¢ESyiahosedunding drRmanswitye i of ablpapiREddvasveagt 19 M 13

RASOSVSYY , ] of i 19 RS 233
S e 0T, RledstAanaRsYatiBak oM at 1685 e i OpReat IRt
| D NOS2535', bAARSIES) | ow38fir(itFABRRAT) demaing 35Te (IASNRAT hind BGRDNTHINS tith
h hai t in SE NOS: 138, (|| YPGEDSDT PSF d
L5 b AR S R R B R U e
SEO | D NO o : i h
oFsEo |5 Nidna it Ray 698efiagan aifigHeGgldos ofeiant ¢.)

( SVGPFDS) , of L BartieVEPpiDEiNg ineedtisvemihQu)its of M (¢ VSO DYIq 10 FaMy. SvGPFDI )

o LS TG B o R Bl TR B B o
certai go enfedenmikdosed4n %Eﬁéédiiy%é@ér’h@héw udRGROAGeMRIAN fe2Rnidues (see,

humani zed 1ight chain variable region that conprises fromits am no

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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FR2, light chain CDR2, human light chain FR3, |light chain CDR3, and
human 25 |ight chain FR4. In certain enbodi nents,
CD37-specific binding domains conprise a humani zed |ight chain

vari abl e r¥gi281/2¢/4¢ conprises fromits am no term nus R/ ERPEAL2ES
term nus: human light chain FRL, light chain CDRL as set forth in SEQ
ID NO 61 or 62, human light chain FR2, |ight chain CDR2 as set forth
in SEQ ID 30 NO 64, Hgrieim CH7-enasific firding moiegulesdeter EprRPreising et
forth in S -' : f

embodi mont B PERES, Sleortiiag e Bollter SOEMAAPinds o G5B  Ka of a
essenti al | jeasf abaut 105M&1 &.g.0bt l@abuatsmit 268M %, gbt Mchaohm v aoi®awi' e10" M-
region that ¢ 4 se rogmits amno termnus to carboxyl term nus:
human |ighﬁr1c93gw’ﬁh Ogﬁg‘)et forth in SEQ ID NO 171, light chain CDRL

as set fgorth in SEQ 6 ool : o in
SEQ ID RO 182, I i ghtT&!ag?r? &9 %ﬂsgbggttgﬁ%ﬁEa@%'@g%ef%c’s@%ﬁ@hﬁuﬁan
| i ght chai dofR® efsa €BX3755peotfit iindinSRQIddDieN@spomsibleifghthesipacific CDRY as

t forth | n SEQ.ID NO, 66 l.. ght chajn FR set . hi
SEQ 1D N0, bBETORIde MEeUIe B A 3Paalienns B Hori Taslby e widul oy "
forth in StRel Pofleh o #e 280 7apRcifRWintiey hidfeduld Mindshai C1937 Withwkabred
CD37-specific SMP pro eins provi ded here|7n. 1I n.certain gnb%h nent s,
CD37- speci 8t leagi aheub §0tibhrelers, aidapstiabouh AOMALRRIVZ e40HaN J0'C ML O

vari abl,e regi t.hat ¢ i-5e i tS..an 10U oxyl

term nJ@: ﬁﬁn'ggmh'@a\/?/r c aMnﬁF%l(?bﬁglg‘\? g'gﬁﬂngﬁ%&'ﬁd%g&?ﬂ@ﬁeg chain
FR2, heavysgfficient £0RZ D3Tuspatifitasiniing madlecuii3 Exeepliayy CX7rspeldRe. birdinlg
human heavy chain FR4. I n_certain enbodi nents, CD37-specific binding

domai ns coRPNPEE iRCluge REAFEIPLEHICRERY e FAbTagaRenis) whick geo Redesved

conpri ses i i i M : ] 4 human heavy
chain Fm,fr%@a@vd;l %Rg?]ﬁﬂmégsﬁggt&sﬁggﬁ I'n é&%ﬁ[ﬁ(ﬁ%@& human heavy
chain FR2, heavy chalermShiRleastose by tloydehinithe SEQs Ir€&feNDIGD, artiibody heavy
chain ER3, heavy chain as set forth in SEQ ID NO 67, 68 or 69,
and _huagﬁ W&_ﬁwxe»ﬁar%%%gﬁ%%ﬁfweﬁ@ﬂgémum § 2righplpss SEPERRYi £ i
bi ndi ng dog@ires KPER! IFTR eX8RPIS the MBIVl dnd /Ay r&8r BARE Vafialk bthding
humani zed heavy chain variable region that conprises fromits am no

term nus tregicar deyiied fram ehramsibodiyuhght andaepvy bbain, reRpectivedet THevariabile

S NO: 144, haj forth-in, S 163, h
oty chal Wing TEG 6 BN bR OP o3k s, WEI-Harhey, St ks ds e
set forth ‘ioﬁrr%érﬁlaﬁgﬁernﬁé%%ﬁe@@n?e@mgfﬁidn‘frﬁﬁéwfbgk %}oﬁsor(rhsj.n

SEQ I D_NG 158, heavy chain as set forth in SE QO 67, 68 or
69, andOhuhke taiesy(Lcand iCHErares o efinraunagiobylisconsianiegisy’ ie., a

Addi ti onal l.ar. i i i 0 L .

NCs: 242 248 e AR 75h ] oo BoPorticenR hah® besbe bl it

?:E)/IBE pr ot eﬁh_eSatErog:gﬂadléﬁemw (0% ):} fburthQr UWLQmI%enﬂomHlﬁnﬂhﬁzlnga and CH?:
-speci fic binding domains may be in the formof a Fab or scFv

fragment . SANSANSYIEH BMAUH GEPRAAIES OF e BBHiadvdpRiupe (1gApIabliigle 9C.

domain 1S @M Whith (B34qiBR 95! deiivBAI A Sdiibn GPBIdoACRNPradigH !

chai n vari e region and % eavy c'hal n vari abl e region |Jor’ned

t oget h@d wvilemaint inmkes.upl thefRornegemn (Erebtkigmemt srystadizabtefi eedionh tvhéaind

heavy chain variabl e.regions. re ht?]mar# zed, and ma%/ co riS@0 th a

humani zed TABADS QRIS ESPAR e oS F 56108 BnIgRs R 21 MUBENPHORAN 35

and a_humegichess NE@Uﬂaﬁh% l-ils!@ﬁérﬁféh?cé[ﬁﬁie@lé_té’c?cﬁoﬁ)ﬂfcit?)gUdti n SEQ ID

NG 245. n sti further enbodi nents, on the light or

heavy chai (fovedragntedapegident ¢yothxigily)i anddconfemertiination, Wodingdpéci fi c

bi ndi ng domains_m QNpI, a2 humani.zed |ight chain variable region
(Lot "9 TiERe PR bRl PTG 2 (eThRRE o 2 shbeBlE ReRE B <o man
FR) andoa premm medindingvahdEpérhapd veapicabhial ehadrer (segiCupont@l., NERIWSE
or rat). Alternatively, CD37-specific binding donmains may con;pn se a
337:525 (1989)). Further, a polypeptide containing an Fc region allows for

dimerization or multimerization of the polypeptide.
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20 region, the linker, and the heavy chain variable region. In
certain other enbodi nents, the carboxyl term nus of the heavy chain
variable region in a humani zed CD37-specific scFv is |inked to the
am no ter nMYRZEVH26Mhe | i ght chain variabl e region via PATVHREP/IO40PE S,
the resulting scFv has fromits amino termnus to its carboxyl

term nus: the heavy chain variable region, the |linker, and the heavy
25 chai n vari abl e refi BiAge region” is an aming RcigesaayEAce tiRT@PHethbetweeRne

| i nkers ha - ' i - ' e[S N
sy sone 45 Sy RS e R A0 0 AR Loy B £ 0
an i nt eger regioieierdasivhyretelness tat fhedfosidn theottin iFatil expani ef spatific
certain enbodinents, nis 4 and mis 1, 2, 3 .4 or 5. In gertaig 30
enbodi ment 8INAKIGEIOS DO Cantifiba £& Qf ot irask ADOWID” &y 16 Mier! i 60 M
present gat 1t pEl Rt N M Hagst GRAHBEYH tl‘?fd@rﬂ%ﬂ?er‘ﬁboﬁméﬁ ermhah - In
certain other enbddinents, one’or two afii no aci dS other tHan Gy or
Ser may beragedistan irgobzdglomtliia inga segion. Ser in a | i nker that
conprises (Ay,,Ser), T. with and n as defined gbove, An exenpl ary
i nker has the sequédmiedipelgelia bing regibpy FETers 'SR 1HYRE; 220,

Addi t i onal iner@ABEIBBYIin hiRKE FefERYEAS BRer@bviRIEYpé Philint [ thi

NCS: 225- 228. .5??(‘{] certai nggnbgg(g(?rrent S, hunan?gg% CD27!-)(‘2]8§§ fi ?g%i ndi ng
domai ns or regBBY- speci fi ¢ bi ndi ng nol ecul es conpetes with G28-1 mAb

for binding to CD37.,1n her r i.n, su enbadi nent s R
bi ndi ndOor os- & m O dhaee bl onaRyRe SRR dhectbnogetifin inge
CD37- speci fdglorbtadl ibagurhemsutiiividats lunksiondlyl itld3thre® regibri ahe upper hinge
anti bodi es) or CD37-specific binding nolecules compared to 10 CD37
bi ndi ng of regasL, theygere feging. apd dhedower biDYe- K. f i ThebUPRR YN FE9iAR

or CD37-spggi fy indi i L i NG NG: )

enown i 1t RGLgeF e Ad RRAE e EartBRIRaid oF (1P I T T588e Th e
may be uselding? tde{3 eestricts mmme?eraaergliwme l;ﬁFﬁ?e;;s@néfrbsidbé rtdiah%')rchsnahn
or CD37-specific bjndi no|l ecul e is ca e of conpeting with &8-1
b T o5y RHATHER QISP borsl bratER Sk BrbASepLaIe. B KTRdT phie sRREE
I n certai nyj hi SPeel 44 WaTe fatell ;

CD37- speci ?Iﬁgggrgf%lﬁﬁ%?&@Wlm&%@%ﬁ‘gﬂﬁ%% d(:?(s%kl/lé%%tlg% y'pérB'? i%)er%.
SM P pr ot efinge aggobicadiamg tHeriserheavuctai disulfide bridgesnan ihedowsr hihge
typically co r.isetbrom.th«?ir.aniinot rmnito carboxyl !tgrm'ni' a.
bi ndi ng dofR9Y 19U} DE AWiHOARENalen WSg‘?'EJ% W'Qé.ﬂé.'?c% e i8pidues in
hi nge regignz. 3pd TH ®né ﬁﬁfg@rreg%g&ifrhuhﬁérglg(sﬂ SAt&hE td Je ¢tk &Ys0P®) -
In preferred enbodi nents 7-specific binding SM P pol ypepti des

t he
are huRfni P@dCys (SEQ ID NO:264hwhishngéiencdimsrized by digwiisie bead formation,

reqi on’ 1 riesit T bR Shidpehfte BERoRRY 208 iV Y BOHeG AP
i munogl obul i n hi ngeA hveilgl t9pe iratntinogisbealh hipe hedige,” ab aledhagsmn rdfal to

hi nge, |gE hi nge or a fragment thereof (e.g., 4 to 20 or 5 to 15
am no aci d@NalirallyRACKST NP ARS paquenge FHPWoREA Setweas N COMestng ai n

preferred i : i : el : ant i i egi on
Cel cot cd foam e feaifne bl SmbfEiaih B SRR H et g s
fragme@bs Mngqﬁgi?mttbe 80ret rhiegeoeggi?r_h,rarﬁ_dhe perthmdjfrmmtmerﬁ'iingmie?%m thatf
region is a i mrunog] obul i i nge, reqgi on or portion thereof,
Suoh as o RORKReRAREEEG0 T SreBeePeabnPe TeRumgoiy ih hfgescaan o
such_embochuiRa) fo@f AingelrgiblRe SBHMBMY ih e It NS oD SRlAlcH ol ARk
in SEQ ID NO 90,” w I d”type human I gAl hinge as set forth in SEQ | D

NO 115, witeoninypdo s sarbokgAgrrhinagechadirst éen amirnchadics FERXSCONDHT SEQ

of human 15IBRe- et LGt pEieieihces hest R 2200 rds GBS S5
hinge 8g siet NO@84) fbrth PleQRor&®hiNgeld ion!éh@ﬂfélé&ﬂbrﬁﬁb%d@@t,?rolmé?isor

more am no acid residues may be added at the am no- or carboxy-
the first amino acid in the lower hinge region and is not part of CH2.
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25 124. I n certain enbodi nents, one or nore am no acid residues nmay
be added at the am no-or carboxy-term nus of a nutated inmunogl obulin
hinge region as part of fusion protein construct design. Exanples of
such nodi fVOFWHIALA* r egi ons are indicated in italics i rPCSEG240Y040288
NCS: 231-235. In certain enbodi ments, a hinge region conprises or has

a 30 sequence that is at |east 80% at |east 81% at |east 82% at
| east 83% at |east dadgltesed wild fpegaupunagiohulinhingsoregion” peallereslzo, at

| east 88% % at
| oast 93%‘; Wﬁﬁmb@@é%ulm I’ qltgrg’j%fegggﬁ (agta Wlﬁ?@PeWunablobﬁlﬁ?ﬁlnag 9
2009112694 Adeian W@ﬁ%mwamrﬁﬁ@@d aharhms(b @.7590 te25%c26%, 98% 18%, or

| east 99% jdent| cal n obul.in in e regi on, such
asawldb%’p Hl?r%ﬁ‘f:s '\Mt dp@é@ns g%@m Qflm "‘8‘ 83YP§ gD and | gE
hinges. P%@ﬁﬁ@@g?‘@gﬂgﬁ ﬁ? tnh%(lgs?cgﬁiéi%éin'1?%%8%%5@3&‘%%3@6}%9@3 on
regi on) and4 @oﬁﬁarmn@aelde} mriem@th(vetrng t0130% ,an8no acidahangeste.g.onp toone
or nore (e y ko o3 eletion or nor e.g,, 2, 3
or 2y am ngb. 2% i 0% gkt Fiis 858 sHE Ryl BineRiodher fp)
substit uti pasioAlof BAKAPPS FhiviahbYIBb@IH MiAg&eédlors tas thinptis &Nk, co@é hihge
conbi nati on of the above-noted mnutations, en conpared 10 wth the

\r/1v| ld type rqmmeyml@lbmawmem 1y &, 7e§)l%r10 ﬂJﬂJﬂ%}ﬁ@ﬂ&le@' 5 &r at lvesidd. 6i ed
olr Pgﬁt |r ﬁt aJ(’rr]% %h‘ﬁdl n'g dgéahlr‘\y%ﬁrsaé u5| oialao'ﬁﬂ%ﬁ gvvb?glaﬂr%?%Fédn%Gér act

withits t@pgemmumgldbumehmlgemég;bn igliaterbbset( Bétv.@tenwb&bnheétir@rd eD3ray
be anywhere in the wild type imunoglobulin hinge regiaon, including
at the am $RRCfGbipding segaineaRg Anather rwm(eg_saﬁfa%wqrﬁéraar{@@nn
CD37- speci b

regi on I rPSEd 5'@%*?““??0@%”0%%**@3? I ITRRE U S N8
wild type aweastca;ioubmow cHY MégilehM's aethMz s1a1°\M|1d1a‘we A, or

o A b TR
enbodi ment |$’nmEfjr'i&]]tblfm’Hﬂﬁrﬁijé)@g'idrﬂmgy‘%ers‘ﬁ%@tﬂtéosb@oﬁwm&&&%e%[no

regi on. In certain her enbodi nents, the i nmunogl obulin
CH2 regi onatid regidugs r@dong bumpigeeninenesisiyesh uin altereg lmagmoglobﬂm

ruman. +gciaeg oo T Bl RrlatURyKERRRE Y bk S PRy IE R P Bt Wi e

mut ati ons jgim bR iRgErdgior’Stibstifttad by dRothed 8mindldsid Eﬁi’due? 22,
and 331 (EU nﬁﬁr%jerl ng rsngﬁfoletgqebt al ., 1995 22rher ap. | mune!. 77529%)
p

The nuilt i $AfEeirgsidyeh positions reduce or elininate the

eceptor- bi nding cagutir ik yerrat &Y SRS sg s HatBnhS e o
herein, a thamnardatle (33ch apeailightciEim Paﬂébl@@dzgm@pigm amelyprovidps ase

B O O R ol LB SrL D SUbOd el 5 20 oraicnen n
of t heovar BOERBRLAS pol BEpi i8SaBatiblof comGsiteie diflhgT O AT
| gG3, R§G4, |1gE, or "Dgigativednas uaed baeelm;;ﬁelrsds qd:mamlbalfyem blo’roglsaly r at

pol ypopt | dBoNEeq vaich &1 FemBRua! By F Sy el IGUR" 5ch JREpt POEPOGHRs
mutations any {d@ﬁm’i y P TRENEH Y dé?lvgb% frSH et ﬂé?é/nt%nﬁfouﬁﬂe@neﬁ?l_aga

positions that are’involved in conplenent fixation, such as at
or N434. ‘“derivative" differs ffomean @nalageieodl theha parent ngrmnwz@may be the

CD37- speci " ont.ai re _addi ti.onal
regi one. - SeAingdeRE RRERLE A R ARE oSt el R RSy
am no- ggr mdm%céguariﬁ,em ate@as ¢fe etartihg raxterigisideRneMiE apohysleglé. Ues an
addi tional Fc subregH .g., awld type or nutated CH4 regi on of
derivative may have dlfferent chemical or physical properties from the parent

compound. For example, a derivative may be more hydrophilic or it may be a
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20 wherein the CD37-specific SMP pol ypeptide binds CD37. In further
enbodi ments, such pol ypeptides having at | east 80% identity with SEQ
I D NO 2 may be further humani zed. Exenpl ary humani zed CD37- sgem fic
SM P pol yp¥Rté25%8bnpri se, consist essential of, or cdiSYSRIGNIGERY
am no aci d sequence selected fromthe gr oup consisting of SEQ ID
NCs: 6, 8, 10, 12, 14, 16, 25 18, 20, 24, 26, 28, 30, 32, 34, 36,
38, 40, 42Mulatedsgauarce havinggltergd re%fzt'v'%éﬁ 988 CRRbay»9 amaminodriq he
| eader seq AN I

266- 269, OF th%[glt&%'@%étﬁ?rd%ﬁérpeﬁ%ﬁ‘%Egplﬁs%dagﬁ*e’rgi%r&ﬁ offtoung or
t he percenseg@eree. am no acid residues in one sequence that are

identical with th ] id 30 d
pol ypept | de- sequence XL SREALRH §RE OLURRRR. A8 Hhip FertORELlo
gaps, | NEERAGAIhctilil AEIUANReS %Mrﬁé'dﬂﬂﬁbp%&ﬁé?torsé&)‘é%%%du?@é‘t%ry’

and not considérin ?/ conservative substitutions as part of the
sequence i @xampleya Bregll assocatechdisorden oediseaseleayiingudainagpropriate

ooy o8 Bl o A -Be AL R iLh BT Y ol ™
dat abase seanpbn@itoIRBEFaNt Bldel actvikahalsincRele o2l chaﬁ&aEéu%har\ébtémzéae

paraneters set to default values. 5In a preferred enbodi ment, the
present di BY INpRFRPrisialy higadeveln ofeell diwigioppraPBIRsEiaisly:logMerels of

I d :
Db a2 o SPorigtis. SHERIN® 880k SRFLSER ARy HEHEL Y & ek SEREIEr ARl
NO: 229), aatbmcrmrral pmﬁféramns afteails, g/raup@bf eellse;gmeme((wv)uheamr&bheereds or

| gG1 hi nge, human | CH2 region, and a hunman GlL CH3 region. The
10 hunmn: 80 RRAG O B G BENERR b o R EHoa bHSOE RS fsaRer o6 SRr

termnus t SHIER a heavy
Lo oy ey sdREReE be ﬁg}%{E‘m%d@ras 6 s g{jf@ctgoﬁjqfn FR2, a
CDR2 as seautbentibodies, SE@JerlprcNﬂJcﬁén oﬁanmbm:inesrmawdeﬂrmbrem p(dﬂaﬁeaat

t forth SE Np.67, . 68 d h hain FR4. Th
hurran; 180 DG e ot besosBruShelite e ERb ppasa el Py
term nus t@cdurn éé{éP@éMbpdpﬂﬂéﬂdh'd%f BAcdId B ddtmhéth@hguﬁbopﬁ%hong éﬂrﬁ5§r

chain CDRL as set forth in SEQ ID NO 61 or 62, a human |ight chain
FR2, a |i ghtlugdadnappromiate stimgtatipoof - G&HSSEQhIaB wonenproanah@rmﬁrgenght

chaln FR3, t in SEQ ID NG 66, and a
human | i gh?r%(g%%t?#arkgﬁ' C%E?hpggﬁg% %s?‘%g pzfyg’{'ée‘hpref erred enbodi nent s,

t he human heavy chai“Mrdathenfio? tréaihgF FRIecaoRitheea ﬁl@ﬁaﬂ)éﬁti&%alrﬁéntdﬁl
and 158 respectively, and the heavy chain FR4 conprises SEQ I

NO: 16128 areehylﬁﬁth/renem@tatwﬁ Eeaimeny. AribswmreuiiG geawtmﬁvamww@t

chain FR1,, @%m = % d
206, respec |ve[]eF t?@?cﬁ%%fbvagﬁw%hzﬁégk%ltrge eg\%/e%gﬂ%ﬁl I grﬂﬁ%r’c%%?ns
contain t h‘esreseemgmrmqﬂsgresswe disease in ahdndBAS4] 2dr (Sl éhtnsekbfadditional
unexpect ressed at up to about 25-fold higher levels than

ed| 1
ot her hunaf?#lsi’g@}‘%iag?%ﬁ?é of CAS-006 (such as CAS-002, CAS-003; see
Exanpl es 2 and 5),
whi | e ot her humani zgg)tr\]/g?glé%&@”gfgﬁ%@ {‘]E%&gj égedirl aeﬁgCtSQ)%SdrR&ﬁ-'t
(3) préduceddase)aoha ﬁﬁg@ﬁ@ bindingoubleci l@mr@bmp@md ueless faﬁhabamau reid)fttfhm
het er ogenous nature umani ed tve i_ons \%’? g)% g%}
preferred %Or%%%‘l '?rﬁéof%sé‘ljdﬂtanﬁﬁ'gﬁq 6’9 8”&05 Qfgéy@p 79 §’C|f| c
bi ndi ng prais&ade tié]ﬁ’? treat@@”pWh‘éﬂSa;fbhe@ﬁfléh ﬁml@ja@é@a@lﬁéréﬁ@
NG 253). In partic hi s humani zed CD37-specific binding nol ecul e
has subst aafdmigistgred w@%ﬁéh@ﬁeeuuﬁwmeﬁgcw dosetrpfess to that pgredient

Cariant o 1307 WhehbPgd b o SHbrRBhee Rsaid ety SredtvE e Polets
G28- 1) 30 n cornbinés Bmbanttdfene hutmeningedlierd et k@it ih sheetherasngid effecthi gh

| evel s conpared to other humani zed nol ecul es,__and/ or shows _a hi gh
whether administered serially or simultaneously. The invention specifi ically
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nol ecul es and the conponents thereof, including hunman or hunenized
FRs, CDRs, hunanized |ight chain variable regions, humanized heavy
chaln varlable 15 regi ons, humani zed scFv, and humani zed SM P

pol ypept i d¥9 20¥Hf ary i sol ated nucl eic aci d mol ecul esPETTASOWAHIGHE
humani zed CD37-specific SMP pol ypeptides include those that conprlse
SEQ | D NCS: 5 131 15, 17, 23, 25, 27, 29,

35, 37, 39°°atfrﬁpA@eSﬁaét RG, Orméref@ecﬁéqb'f@m Bglecyies RS ST Sfeisi
embodi ment ac&&a.r@l té%&ﬁ%@of t%hh%fh‘ﬁoﬁe@édhﬂﬁ ah*@fecﬁ@é*ﬁﬁée?e these 20
nucl eic acid nol écul es and host cells that conprise the vectors.

The di sclosure al so |Pm:ihdNwabhmmm%epeqjed)dﬁbawgg tmwsgaﬂwamiatmis

descri bed h ein Qulturl t he hpst S under su ab#e
Comd t 1 ons vith ArrpBL B 2ol o gbial i W3t £ fispse Mg huiblas o1&
pol ypepts daﬁsofdeméme @b'uéédf@y at?éraﬁe@mmwg‘s ef Blceﬁlwrol@r%hbﬁl%wae
Ther apy he present disclosure a provi des a

conbi nat i oﬁxﬁfFféb&tSS’ hYsﬁhﬁ?@raé]hﬁ il achw@tycgemaypt@crehezedabwﬁgw@tlﬁﬁ|oéBu¢<-éls
Known i n t g Pn‘ﬂilés% beng Jrl}sﬁera[% gfeng E%élHﬂ% ér%?%k/ or B-CIEHI cancer (for

chenot her apéu

CD37- speci éx@mbleclmcmy lympleorib o8 Bussiflelikdnoit or 2eB-celrhivein#)Na Akeaber apy
may be in any forms that contain a CD37-specific binding donain,

i ncl udi ng afaaraﬁteirlzeﬁ)gy agipangbedy Predustion erragisease 6$3r§ﬁﬁef'zmy

anti bo Ry single

chain Fv (salgwp?g%? %ﬂ@(?ﬁ%ﬁ%gﬁﬁ%%g%%é@&pspeclﬁﬁg ﬁ%ﬁ%‘ a

CD37- speci preseS@DBRItON; cedia dr odingxd thy ether pathWBys gpebiirdg B-deilsidi ng

proteins that conpri at | east. one CD37- CIfIC i ndi tein. In
certai n embodi nents, g‘f‘ﬂ r@bé? IjfRns ?ried’rBY' HbthﬁﬂP@E'{J Qg@@% 5 for

conbi nat i anéd?®[|§|ﬁ)bf el fredemtidistisdy@nal chenot her apeutic are

CD37-specific anti bodi es. Such anti bodi es include those used for

characterizing the CD37 antlgen in the Thrid HLDA Wrkshop, i.e.,
1 i Li ng and MacLennan, pp.

Differentiation Antigens,

Oxford1bni versity Prlﬁ%ﬁe(ab%&@t) Jhe ;QeB@rﬁt di$&fdsurd BreResd Hureadpéd Qg@ves
useful for the conbination therapy include RFB-7, Y29/55, M3-1

M B371, M SEECHicpindipg mojeques, Tiviiedanlesulesimaybe B any, forrdgal contains a
Homeost . Aﬂ@r%ﬁme&@Dﬁ%pe?c%ﬁ: 6@@8%0@ rﬁﬁﬁé‘@d.ﬁ@%t ] Anl%ébe%ﬁbCDTf

ant i bodi es Tecogni ze on tdpe ez
etal ., 14:adfbodylédn Fél&%};mantldf3at1mglzbbantlt¢ﬂe3'ﬁantlmjw B$usidnigided in

nat “my DECALRePRoaRAN RN AN @‘F@a%?“ﬂ@ngﬁgmfgﬁ%g%fgé Su protein,
I cer bg! ng AR BB 507 e OB RS BRI @ (MO LRICARIESHIR Hac! Ul

for conbi nation therapy uncti ona utrc are
CD37- speci ¢orop@mnies pbEMFR pt ihdesverda oerpiatiba), v tEvhdhiped @p8pispdeific

Tl ude ¢ SCORON bhisif aidihet 85 8n PillssPectiabiadng Foebl Hetcriprise
(SSS-S) H N\Grist\WRehupesmzdSE NG 73 pedfic bm’@/dorﬂa.nalmém &%Endrg&l

hinge in which all three C%StEI ne residues and a proline carboxyl
t erm nus t BMIR erateing @ndysetbpae far making ersangomalyibegeunéd gooexample, in

omi ned (U G ARG AR RE AR 5B S 10l o0

portion ofaﬁwvmzbgfs’ofmaee cmdubturmﬂ rhglﬁbdﬁfdﬁ' rﬁélldn dneiets; are3)
&8-1 scFv VHL11S (SSS-S) g}()rl si ng 1 scFv, an

al tered hudRssribgEn Ht%d’@ﬂ“ﬁa%ﬁi lt!th *éil/‘iG& @ev@yzqd@.fﬁemawgeﬁ;é@RaﬁaNa
Do Tt as PBfele m b Bt 6 LB b EY AbBl ik P Ealb g °9' O

domai ns, VivEy 20OV/1 H&988 LOihee ea¢mplasy mmnfuﬂ:&tl@‘fal fusdorhp@tging halybe

varlable regl on is substjtuted with a serine; (4) &8-1 sckFv VH L115
nd, for example, in U.S. Patent Application Publitation No. 2006/0051844 and

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

15



resi dues, and human 1gGlL CH2 and CH3 domai ns, wherein the | eucine at
position 11 of the heavy chain variable region is substituted with a
serine; &, 10 (8-1 scFv VH11S (SSC-P) H WCH2 WCH3 co I’ISI&@

&28-1 scFvWOYHR$%Y ed human 1gGL hinge in which the fid{USIAEP4EEHNd
cysteine reS|dues in the hinge region are mutated to serine residues,
and human I wherein the |eucine, at ition
ol the GETOYSE AETSEPRCilR ShCaILATG o St el bBE w ddmahs it ags
(7) &x8-1 ﬁgFaerWéalﬂ%nﬁg%ﬁr)unH MEHAn WCH3 15 conprising a &8-1 scFv,
an altered human 1gGlL hinge in WhICh the first and third cysteine
resi dues and a proline carboxyl termnus to the third cysteine in the

hi nge regions a nmut_a ri.ne,.resi and human 1gGl CH2 and
CH3 dormai ns, fé’f’&a Zteﬂeéi?‘éfts?)ﬁg’ﬁﬁ%”ﬂﬁ &Pgﬁ’% of the heavy chain
\(/ggs alFo)I) eHr \e/& gnmb%sgkgékempragd HMnﬁéh@dSGDB'ﬂ%Eeélﬁé bfﬁ%ﬁ‘rtgld&gﬁn béPérilllsGl
c risin o an altere uman | g
hi nge i ® whn@Hnegebli vail%&negiqrivesne@g‘iCdQ@CDaﬁtw aenigises ablegst ore
substitute nd human I gGl CH2 and CH3 donai ns,
wherein thguﬁMgh&aﬁ%&ﬁ{rw%%loﬁl on 11 of the heavy chain variable region

is substituted with & mﬁﬁam&a(rﬁ)zvoﬂrZBagJ@fEdfe%lo]éﬁlldﬁ%@b IHa WCH3
conprising a G&8-1 scFv, an altered human |gGl hinge in whi ch 25 the

first cystBPFHErNNG féﬂfﬁ%‘t"i%d?@‘&”\ﬂf?H‘W‘%Ib?“ménogi‘h@"ﬁl}?@ﬂﬁb'@-@g@ﬁdam
domai ns,

Var abi o r aued ek EBF ofb AR iHELcbithh 38riABR Hoib B ess | o
m gE CHR CHanGsout 50%1(9@; ;urgfeaabm&sb therﬁmbalmm&%w/oj K, () /o, Zbf%, and
CH4 regi on th ine at pa tl n 11 of t heav ain

vt able r Latkondis St dot arie 0% BRiradon s Jolebe o s Bl

LilS mgA Mg AQTRoﬁé%or@@mhb%bfagregld%%i-a%ﬁwuman %H@ﬁog%um nge,
andavmldtypelgA and a truncated I gA domai n ing the 4
car boxy anframea’orw@gm OSESPOMIiNDPRSIBPNS )( QIZF)n arged fragmw\'orklmgamf

hl g CH2 CH3 conprisin (X 8- ckFv a

G- oyt ont Toqhpf AT Hadp B rkbie 3Sidn B e Jhon plouatty (Eraiae

vari ablg re@naisoh,s409650% ! 28% d20%:t 5%, $6%, BE 5% tHeldhinetids inGHY

VHL115 hl gAH W&@ CH2 TCH3 conprisin a 8-1 scFv, a portion of human
| gA hi nge, regiap dglelgdoy sabsigntedts. 9ar§ nesitionn o exepseg AesiHes ang/on with

: acking t hg, eoFﬁBP@é%&ﬁ%&@H&‘?ﬂ?& ﬂqurﬁﬁ%}nﬁn%?c)gﬁ@fra%\%ﬁé fagldne
euci ne at ~position eavy chain variabfe region’i's

subst i t ut eat ourtdspandirg positions) so that, in oné aspent! imnuresgenitityentesiuced.
i fi i ndi | ecul es useful for conbination therapy with a

CD37- f bi nd

bi funif |eg|na: Cch:apmlt H&Pgﬁ@ﬂt@&b%‘@eﬂﬁnﬁrﬁ‘i%@? fegmeworkgegivads ﬁ.%%ﬁvm ng
I

Fab 11 agment ne ap I CaRet Ol D60 BURR AR S iechart i gy SRer ==

speci fi c PelvBogiments, a, hUmmﬁameWo@D&@lmchamaltermmbmrlpregnw of a and

ther bi- | t f b t hat t t

one. hunmn BUBRLYPUREGRRu v Bl PToP b erine e SEreaphs Sf st dlas

CD37- speci 4l gheS g tBre@N RiuR of fivel PosiB6MaY) Ind/ad cBMAR & GriheRimeRRCHT i C

SM P pol ypepti des rtain 7-speci fic binding
nol ecul es fwna@ffﬁrr@mk regiemisandaliared Famewealy eegigif Oha npreduman CD37 of

cpa7- bia: R NP Rt FhPEIAE SofoBlorobltdns ot

exhibit a tb,aj thréeffgur@rm;er@gmjnlson of about 5 to about 30 days. 20In
certain enbodi nents, CD37- speci fic binding nol ecul es are capabl e of
conpeting with G28- in W'P@”@%’W@@@ca hugapizedi Glg37-specific binding

Bendanust I(ﬂﬁnélﬂ%% 3% %E@?g%r?eett\%l lhfégl [f'&]r ﬂv six, seven or, eight hurnan

met hyl benzi m dazol -2-y anoi ¢ aci 2@ it 'rogén musta

al kyl at or feardewotki regloab¢FR} selacted fidm RemaBdigtachst FRe, hamahdiebvan

al kyl atl ng grouR and a 25 benzipmidazole ring. The _al kyl ating ?rou
chain FR1, human light chain FR2, human heavy chain FR2, human Ilgh chain
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The term "al kyl ating group,”™ as used herein, refers to a group that
enabl es the conpound conprising this group to attach an al kyl group
to DNA. 5 The conpound that conprises an al kylating group may be
referred to as an "al kylating agent."” In certain enbodi nents,

al kyl ati ng agents are nitrogen nustards. The term "purine

motabol i ¢ pory Ag e haRe ML etRen e R dnddh B hiala ordy
three or f@m4.substituents at the purine ring that differ from
nmet abol i c purines. Exenplary purine anal ogues include azathioprine,

mer capt opuri ne, thi o@l&%iﬁpﬁéy hemaa &Rstaraset osth ip SER I NEer140-4d6i bi ne.
A ther ape”LﬁLﬁﬂQfQﬁ?éY ) Cha |ﬁf=*?<a}l?,l§Eﬁlefl\'tt5§t1'49ml@@aﬂ& 1%1 IthAg h@%@ &%ar y

if it possesses a one”functron of a’purine an Iogue

functi ols ERz;Esmr:DmarsaLm@amamqieadg chamerFR@)r SE@[D\NUS C|161 -163,
i nhibition 8%agur|ne nucl eoti de, synt h purine nucl eo

net abol i sm Adi6e (Bemand\ervy &8ai8, Fﬁﬂ)cﬁgpdDde(? Hr%éé%s1|7ﬁgan@)r177‘181

nucl ei c ac b
DA pol ymoy Aot R RRaiER ), SEd ITNRIS 188, TR and el R et i T,
or RNA. 20FB@M}ﬁE®tIDd‘d@Saﬂﬁé mﬁﬁﬂsandl?tﬁ)Sc(hemasmgbtchamnERﬁDMrﬁEQ ID

i sease- no OIS 2063 e iman doneto b BLF) Aol eySebinsy hiffiag Fk Fegions
adm ni gper hag deliodng H’PFRC'rbgioﬂs %?ﬁﬂa thsr PEleléSMIP%?oﬂeﬂ‘%' prbdiHad h@?éfh ng

or suspected’of having a di'sease assocla aberrant B-cel
activity) awchds 6fSe0e1, L eASOANCASHOQGS, londyE-2241 CD37- specific b| ndi ng
nol ecul e provi ded h

el e oY e Melindn S e FAV baae st RDFTrmeclb BN Ieheins: <

or treatinglsa :mlws@naaﬁwﬁuh@tee@mwér? RERefro@ied Befdth in which\drieYor two
conprising admnistering to a Sllili_-(ﬂect in need thereof an effective

anount of aMEY AGFoklgeE@xemplay ffisipvedraansubstivies or edeied24) and a

bi func n chenot her t d
above, t15[)87 speci fi gﬁ C%P[%Ell %ﬁb‘ér‘ﬁéf’%{:‘hﬁ eg{@ﬁéd ?gﬁ?csﬁ%ﬂﬁgﬁd'ﬂf
therapy w démainbsdmprisiesdapa hahremizeddighpendin vadalsie nedion tht comptises a
hunani zed CD37-?5€CI fi c_pbindi ng_l m)jgﬁcul es,_ but include other

! heEany

CD37- speci AYEaB{ A G %Eécﬁ t shaie FiRe adwismanlight shaieER%anddhe
enbodi ment hﬁjrﬁaﬁ‘ﬂ Jalirh PR4CQﬁﬂ°gdgsd ﬁlﬂném%ﬁeé\gefr?a‘?@%ﬂléble gébgoﬁgl S

bi functi on che erapeutic t synergistic in redu
or treati ng)r'apmﬂmbemasm»mcbain\ﬂlﬂh aemﬂmrahea@ adin FREt a\lnuman Two

or nor oun ner gi stlc |l y_dinteract such that the
conbi ngg e 5'1'” ?%é %‘%ﬁ% F’ZF#{]han the sum of the

i ndi vi dual effects @Dmepammu cﬂeﬂnénﬁg r@«‘iH@cfhe&bWeﬁQo é‘érﬁﬁﬁsé%@
e.g., Berenbaum Pharnmacol. Rev. For exanpl e,

i nteract i ovohEtraeciRUE ikl Ornﬁméﬂﬂﬁs |$m¢ihapﬂ?@rrnexbampobmmtanﬁDRaoget s

CD37 and

mechant st | nangfiie SRS FRRLRH AR c f o B T S; Y gk Blain
Antivir. Resd COR¥ZDR28AZICDHS ommemdavmaad a@@énaﬁfenﬁwdumaﬁdsyal ng
the interaction between 15 a conbi nation of I%ents enpl oys the

const r get i BH341SPesis Hnding famaipreaserrises (g hba lighl @i wirabieesian that
bol
| sobo Ogra@?ﬁ@r;ég’%p%‘ﬁﬁtQhkfﬁecﬁﬂqb?l']&ﬁﬂn&%wp&@&?B\Aﬁla(lﬁﬂt ) AOR3, and

represente on a grap axes are the

dose- axes (b atheavi cHawi \timableagghinsthéis@mlprﬁeg a héawahatvCPRA|, a,heaupr a
see also Tallarjda, J. Pharma Therap. 298: 865, 2001).
20Anot her %"F]Q@R%ra”gr?aﬁ‘%‘ﬁyrfé‘aﬂ} @8R ug i nteractions (antagonism

addi tivity, synergi %(Q&rﬂﬁia ol ‘ith‘?ucPeréng%f ﬁ@ﬁgtﬁﬁ%fd‘&&@étf&%ﬁ; ‘o

conmbi nati on indices rng to |an ect princip
provi d80esSEREDES O (IREENWSM;A()br S&APRUNDsE B (RT $ENWSWA¢,ICOIDR1 afid

In combinati ag/ SR ainGket il SES Il%yhﬁlgrS%I(sGrpl$ﬂﬂ)A8|t3% %glfﬁemllght chain

as set forth in SEQ ID NO:64 (FAKTLAE), CDR2 of the heavy chain as set forth
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surface to observed data to generate differential plots that reveal
regions (in the formof a volume) of statistically greater than
expected (synergy) or |ess than expected (antagonisnm conmpound

i nteracti o920 59ékarrp| e, a conposition conprising a GSIAZYPELHEEE
bi ndi ng nol ecul e and a bifunctional 5 chenotherapeutic alters viral
replication will be considered to have s %EF&I stic activity or have a

syner gi st i € aFRIB: NG 'HBY\Y@P%FEYNRKE Rer Fdie Hehtehapnps satdorly
by th | f t t

Phan o adioEoL D 968 RHIMORPILP), hres 6 Geiealy Bhat'ss St PR o
aﬂdeddéo?elmm 67 BV BPEDA) a?DR%aifdﬂn?Sea\gs d':r%dudas eetlﬂrrhcnrh ssg: HaNe:68 han
the additi 0 ra abou or
nore great g\’éﬁgﬁ%ﬁ% r?é]f%@@f*&;féh%w% chain as setf?értL gﬁq i} ﬁ)eééj

embodi ment gsv@pABRM; mfarffddq.ght aﬁiafﬁqzcm ROSEQ 1BNOB1HRA thNW@?LA

chermtherapeutlc can be adm Nnistered to act synergistic In the

" treatment ond prefeir¢d habvyehain CERDINcBde SHQ dﬁrﬁ@ﬁé (SBGtE’éIDS) or SEQ ID

mal i gnanci . - ancers include B-cell |ynphomas [such as
various fo ?sg%f%ﬁbfi@ﬁ s di sease, 15 non-Hodgki ns | ynphorma (NHL) or
central nervous SySU&mlﬂldHQDb%f’ﬁEﬂa C@\NSﬂﬁblaée CoRrhoPBedight éhain as set

| ynphobl astic | eukem a (ALL ronic i/rrpho tic |l eukema (CLL),

Hairy cel | fqr@ua&ﬁ%"%h@ d88 HﬁTSQﬁ%@ )i 429 SR Y SAhA) M3 onas

sech 0, ISR (SIS e RS PR

| ynphopl astmedydave cﬁ@mlaemﬁlfﬁdirm |nS$E©ﬂDd\J(DSr1@3r(&IYI\m9BahdITBhQWWIG|) asme
cell nyel ona, soli tar pl asrra t oma,  of bone, extraosseous

pl asnacyt 099 R2ithg [ trfarth inRE CHLNPS: 13Tl Q9), 136 |
o - GNGTRATL sy 17 K%%Wm CERES 1P ey B 3%%@@&'@%@

B-cel |l | yr‘rtEhN% 13&(1|Y&F§BIDSIITR(Y‘[SF38ﬁC¢GS ) bed 489 IﬂRtDﬂSDSYrﬁNh’SIFﬁFQG)

Bur ki {151 yRpRaHA e Al 18 selfP PO AP0 (BB SR

mal i gnant DRt heéWH?r%&%bﬂfo&hﬁ‘rﬁ‘E'm N@S;ZTﬁ(E\/@PMD\“Q‘P?p' ant

| ynphoproliferative disorder. Burkitt's |ynphoma (o Bur ki t

cell mali QM@FDYMN336NERMD¥)»tZJI4dIS'VGRﬁDS)\/BHBQSHﬁPHQRipNﬁra

o o R A RO SR B PR, e

clinical vetdnagias:CDRE itdeiihe, CDRS irsherQUSZ-spselfié BMIP proteins provided
i mrunodefi ci ency-associ ated variants. WO

2009/ 1289425€M US2009/ 040288 Non-Burkitt's B cel | malignancies

i nclude, but are nogylj |ﬁ%‘f|n5c91’|m§%ts 'Z)P?Céﬂeﬁfﬁb%h @ﬁjg&ﬁﬁfgb%oh?pﬁ%g@a

(CLL)/small | ynphocyti c hona ukem
acut e | ynphobbr@zed bghtehbemamabl@.rle);;onl mapd:mp;bmm its amimgpteviminus to

| udi t t | t d t Wal denst ron | obul
v gi nal | AR SRS hoTRE| B8 i BE FOR e E0R 8ur%§ﬁ|n'eﬁf%‘a"f‘
I Ity
Zi‘{%ﬂﬁdafpﬁ%r' i T R cha P e S CORSL 2B oy
| ynpho2d tlight akain KAR4T) type) hairy cell |eukenm a, plasma cell
I / pl t f ol |1 | ynph .
(VL) T use. | ar gdh garin shtheRimeY R OR <o EB e PR Ao Hge capEs

cell | yrrphmmamf@ﬁngwchaml vdnab@ereéroﬁqhét dorpHRERon ém@@wﬂﬁms'tar ge
B-cell |ynphoma, pri marKHID usi on homa, and nonBurkitt'
BN

non- Hodgki GREDOXyhistaNRuS, light chalnF 1, |lgfm0§awldé981(ﬂ$aﬂeé(fﬂrt4?lnﬁ£ﬁby

autoantib rad r a di,se
At o rmund o S Rl iR b PR oL BT PRI B T KPP ERuD
rheumag@i dN@re4hhuiniad, lightisteamm FR3 hightrohtipi ODRGtAY delt iidith RSEQADINDIEEI S,
pol ychondritis, psoriatic arthriti S, psoriasis, dermatitis,

and human light chain FR4. In further embodiments, CD37- -specific blndlng

domains comprise, consist essentially of, or consist of a humanized light chain
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di stress syndronme (ARDS), neningitis, encephalitis, uveitis, colitis,
gl omerul onephritis, allergic conditions, eczema, asthma, conditions
involving infiltration of T cells and chronic inflamuatory responses,
at her oscl eW8P¥126844 0i rmune myocarditis, | eukocyte adhd®jTgip2009/040288
deficiency, system c |upus 25 erythematosus (SLE), subacute cutaneous
| upus erythematosus, discoid |u gs, ,I%tﬁ)u_s nyelitis, lupus cerebritis,
j uveni | e oM@@ibleiredien dt camp_tnﬁf,? OgicsergEPdermainpR iQyparboxyl terminus:
encephal ormygah! Bt A #RY°d ddifodbin SBa IDNGYIMHL gl Bielh ok S
chorea, immune ré&sponses associatied wi th acufe anh el ayed

hyper sensi farth inySERADME@H 1 byurogn dightraairaRR2 Bs| spbfortciptSEQ ID NO:182,

t uber cul osj, arcni dosi s r gnul tasi s 30, i ncl udi \égener's

gr anul orat @ts’:%ﬁﬁﬂeé_ﬁ%r@ﬁt? g %ﬁ?@é@i@é'é_@;PHWGPE'QW%@'%?%MH tis
(i ncl udisngdHHARTSERI SO NG bY, I eHaIh AR AGIskt fofth INNER AT NG 66 R of d
vasculitis), aplastic anem a, D anond Bl ackfan anem a, i nmmune

henol yti c bueahdighhehain FRg aasalifentuineShArtbI N®i206adeditonghexemplary

per ni ci ous, anem Rure red cell .apl asd , or M 1| .
defi ci encyhuwgﬁkgﬂi“EHta&]Q'ﬁsaﬂteoﬁemﬁhm ﬁﬁmgﬁﬁﬁ?ﬁﬂ%@g‘ws}he light

| eukopeni achglhs pam@naniBe® CDITSeriicBMIFEpitaing BRMvided sl al  nervous

system (CNS) inflammatory disorders, 5 nultiple organ injury _
syndrone, nyast heni dngedainsemaedimgsts, Qfm?bwif@dwﬁ@g dagwing eamprise a

di seasq$, Lz I . j . i Lpid
ot bodd s finbaelRER Y Bhail SRAEHE reJBAHIARGHRSES G AAPRIRANRLL Y
syndrone, CGabdpdsémiels iyl logey dhairbER - tedvgrehiiraSDRa nhomSy heaeyre,
Reynaud' s syndrone. Sjorgen' s syndronme, Stevens-Johnson syndrone,

col 14 10 ofiRIR FRZahepTARTEM SRR TUMENeav chaintReavy ehaies s, and

(GVHD) , pepmibeAedviPbhdiRER4, PEMPhI gus, autoi nmune .
pol yendocri nopat hi €s, seronegati ve spondyl oarthropathies, Reiter's

di sease, stiff-nman dpmrdrteimesmigbdimentse DA rspeEcifici Bndingmomainscogohpaise a
nephritis,, | gA nephropathy, | ol yneur gpat hi.es or 1.gM nedi at ed
near opdbny U B GRANRAE e b vBHEY B Seli BB BPbur ey Mam) ® G BsR LS 1
t hr onbocyt @RBak térinug: dubldn) hedgrda ir FRNHEY BhBA OURA asadé RrfiTHne
thronbocytggenl a, autoi mmune di séase of the testis and ovary

i ncl udi ng SBLIPNHS, BuetENt heavashathdpRdrheavy chain GlaRY asygeb artfy ioiSEQm

chroni ¢ 1 n S e L AERRERAr e ARy bl CORIBE R SR
i di opat hi cNOYgRE8Ysr@aadhuAinAssivg @ham FR$.e Rsfarth&F @MBogintngs TIR37-

aut oi nmune Fg)ol_y |.andul ar syndronmes (or  pol ygl andul ar endocri nopat hy
syndr o#Bs)S &i“ﬂd'ﬂg SpEtadts cAreRyisessansist gssntially PhonCoRsiHe@hdent

di abet it ' : : _
nepati ¢1 s T Enae A°FYR St Ve Rtlod uit BURFLs FUIES seinys ©
obl i t er anscarboxy terenisyd: antmanveeaMlcRain@R1 baiset Bethrie SERY MINOME44,| ar ge
(Takayasu Hovhai EPEI o atiath FosbBlBbBa findnrerty GReing - 'ss 51
Kawasaki ' siopth$£ 888 AN Y, Hela@y chhip CIIES28)set RPIVAIERE I il\ﬁ):teﬁ,)c:r?.ﬁﬁan

(PAN) ankyl osing spondyliti's, Berger's disease (lIgA nephropa
r api dl ¥5 prhepvyobiaineFig8 assetfoothep HEQ i3 NGy bdehreavigichamryDBBrashaes fagth

assoot at oS DnRegaes pr B8 b e dheup BFedis sitdgm A QT °
coronary anoers!. AERast ef(é\'ﬁblai'yahur%ﬁizé@Iiglﬁtr@ﬁmsf&é%%t fOMhGIh GEQ D C
polyangiitis, Cogan's syndrone,” Wi skott-Al drich syndronme and

t hr omboangNPBi24 2249 ard eddedhe dphinehaing Inhusranizeds-D37-specific SMIP

2009/ 12694 U / 88 di sease (such as Graves' disease and
Hashi not o' B ﬁy%@%g%tgpgfé% j ogren's syndrome, and idiopathic

i nfl ang@t ory myopat by céttdiMembotirhenisPgDAZrspaEmowaRing SortBiMs riddbe in
pol ymyositis (PM. The above autoi mmune di seases may al so be treated
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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al cohol , pol yvinyl pyrrolidone, a carboxyvinyl polyner,

car boxymet hyl cel | ul ose sodi um polyacrylic sodium sodium al gi nate,
wat er - sol ubl e dextran, 30 carboxynethyl starch sodium pectin, nethyl
cel | ul ose, WO2PR126944 | ul ose, xanthan gum gum Arabic, cd<d P20 n,
agar, diglycerin, glycerin, propylene glycol, polyethylene glycol,
Vasel i ne, paraffin, stearyl alcohol, steari? acid, human serum

al bumi n ( HEPgIN VRHAREIBYION SpAR heAvy ghain wlebleregioly iRined 0% ya a
accept abl e f i i tH : :

But ot 1 | ML T FREr Stboteks o SREhdnt 403 repey cfio VaREGEReG RS
appropri at are higpenidetgaranmbi eonhpsiag ecthoa humbnizhe lightecram variahid epiore.

SF | ati f, t i I it R . di t
Che Toute BF SR EER [NCLerEane d LB 2ecalicoal atiePle B dhn
appr opr isat getGBARG$ BECPID RE®wfE.Si ng the antibody to be admi nistered

can be prepared in a physiologically acceptable vehicle or carrier.
For sol utions or eminsiibifigthes @mbgsiraertar enly the light lon beavy chairxaniahle,

aqueous or _al.cohqglic/a sol ut i l.si ons. 10, or . ensi ons,
eSO P A AT S S O SRR B RS, S o0
sodi um chl espese alhutianizedRighfetiaia veletie 0sgion iax! 4 NGiR chath EARbIEM
chloride, lactated Ringer's or fixed oils. Intravenous vehicles can

i ncl ude vafaginrsthatieemplees atd?@ﬁ&”@éﬁ%‘szb?mﬂ pioAhum@n heamy cagin

el ectrqhyt i - arj f _AJ : r 3 : r,
but fer 08" Wi BRG0G0 o Yot firafld ARQHRGAY, CBGTc0Bofo btk
may cont ai dormbinsacay vempdspse nodhimanadightdhairevaridbie mgiompient mosse babl e
for the manuf acture of Zggﬂgeﬁ&t&s suspensj ons. Such excipients are

suspendi ngahbRiit & humani % cE @vablg oy FRSIANA-€e 8 Ay Shain
met hyl cel | yhoife rdbicH 5Y BEAPNS B4 étgirqgmuﬂ% FRPIBYIR gﬂ;gg SRt B37-

t
pol yvi nyl pyrrol i1 done, gumtragacant gum acaci a; dispersing or 20
wet ti ng agspecfimigdibg damenumal Ibg-retectadrio g go'hybrith atimde;ndnbumeaxanpl e

| eci t hi,p, ondensati pn produgts of .an al ky oxi.de with fatty ,
ot ds. Bor CDRZRREE MBI yiG B RO 8 oS e Rt Ot EsRafiSalivbl dibaite <
of ethyl ene oxide wihkehaineritbadiments, Headdreod)l et of tRé lighadhalre
hept adecaet hyl - eneoxycet anol, or condensation products of ethylene

oxi de wi t hvariable mgiasine Rumanizee § O37ospeciictseFyss Wanedstodhe amimtexi t ol

such as po, t o] dlo]? . X 2, ' ts
of ot iyl ong DELS T R erRl PordBl RUERY G o M BT AL TE eBDUBOEEES
hexi t ol aniygifroias, arhiod texeinmd & iIEtarbbiy terntnumothe lighn chaimogrigblee. The
aqueous _suspensions nmay al so contajn one or nore preservatives, for
exanpl goetm!c’,”: e 'H”ﬁ?r’vcﬁﬂﬂ theéleﬁWPB&'S)ly@HQ@Strﬁg'oBOm @Qﬁ@'[‘@ﬁ?‘%i fic

0l i no, mobRblihors, STbaRRY 8ol freatp erki BrigbRdbaBnRLECY! ©
wi th a bifunctional chenothetrapeutic, or a conposition conprising the
bi ndi ng nothwoahizged COITespruific stiv iioinkeaiolbee byninhierinined df thie kghd ichgie

IR TN PN LA R EIT N (F Rt
sui tabl e |yqphd lrﬂlaéJlf;}fl tPMiRRY HERERF M @&%bﬁ@fe@fﬂrﬂﬂ@lirﬂ@ﬂ M the heavy

enployed. It wll De appreciated by those skilled in the art that
| yophi Bbzathadmvaiiable eemerst i t uti on can 5 lead to varying degrees of

tivity | d that use | . h ta b Lust.ed t.
compeneate . ¢t RkeHSE erlRelBY pidRelhl SPRATIEE oL, sushees
for prepared-pernfiho abidad e eertain ePitAiThemts eliRRe@ddintdrizes eI yWessH,

provi de the active conpound in adm xture with a dispersi n? or wetting
agent, susweergimg angd&hmayrhe ahintegerirgapendeniivsaieciad fmeesT ieshi fabl e

di spersin tii : S ngli ent e i.fied by

those al r ez hicBRaRrfibdureris Hieaeham 32 3 ZRFsaHF B e

CD37- speci émbodiresits) ons@r et bmind abité otwr ittaraGlycdred@rtrhay be erdsent b

these fornul ations can vary wdely, for exanple fromless than about
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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25 binding nolecules) is within the range of 0.01 ng to 1000 ng per
kg of body weight per admnistration. The pharmaceuti cal
conpositions may be in the formof a sterile injectable aqueous,

ol eagi nousWORYEIANdn, dispersions or sterile powders fR&T S7009/040288
ext enpor aneous preparation of sterile injectable solutions or

di spersions. The 30 _suspension nmay be fornul ated according to the
known art ﬁgbﬂﬁutﬁrﬁ)% %ﬁﬁqral'&?é'”!i?rsﬁ?@l?%‘?fﬁaﬂﬁﬁs (FBY-SeRly Wilemt andLhas

suspendi ng qafsy so C

i nj ectabl e pr epa?a onﬁhrrgﬁé/rﬁwggﬁ%eﬁgﬂé erl%ﬁ{éﬁ%&?ﬁ@é %Irelttc?tgnm or
suspensi onSEQ B N@Q?@xAddnpam@men'@ldryhalmraeqabmmmhrbmenformrm SHQ ¢t ,
for exanpl ﬁ(ﬁaé g ?ﬁbu“ on in 1,3-butane diol. The carrier can be a
sol vent or B P<f8n medi um cont ai ni ng, for exanple, water, ethanol,
pol yol- (f or exanpl e, Ingie)‘l%ﬁfé’rhbotﬂlﬁ%i/é ‘Plﬂ%aﬂliz)é@iQtD3ﬂQHeélf|&Hhﬁl gdomams
pol yet hyl ene glycol, and the Tike), sSuitable m xtures ther

veget abl e of CQSTFap@gép binding mqlanmI@mDmmie@mltb AT mmAlz far biridreg to

sol ution. iti,on, ster.ile ed. oi l.s onven

ool oyed” abDFsdh U wsFuE b sl el SHisth e, Codr SR W r a5 ek s

bl and fi Xegbdpickd MRihesresemdedreshérTh8Hispacifiy BinaRigl Corf@A® (sueh as anti-
diglycerides. In addition, fatty acids such as oleic acid find use in

t he prepar @ﬂ%’ﬁn@moql@n%@ﬂam@%ﬂ of §+ A3 &epecifisleinding engleeytesraenpared to
teril
ot s OO Sinhg bl 82811 AR B2 e R G L AR Yol

use of a c@alsvrmecmucmncmg hrextédubasn, Cdmnpeﬂitwermmmm@aesm o khBWn in the
required partlcle size in the case of dispersion and by the use of

sur f act ant 3t JUCNARNOBR desibed iy H&Exﬁrﬁgeédn@ﬁﬂddﬁéy Be UsgA ip delermine
and st or aggnafidy BIQ?JerPﬁD @Eﬁ"@gmﬁ é‘lﬁtorkﬂ%] O ﬂﬁ&lhﬁ%@gﬂé n

of microorgani sns ac eria ung| e preventio

action of m.rpebiegﬁmomtmgmh@b&-dughb fabmnding o CB¥iTous
antibacterial or antifungal agents, for exanple, parabens,

chl or obut anol, phenol, sorbic acid, thinerosal, or the like. In many

cases, 1ht will ﬂ?&n@ﬁ&bﬁ@‘tb@?SBeéiﬁ@BWPP fiies agents, for exanple,
sugars or sodiumchloride. Prolonged absorption of 20 the injectable

conposi tions can be lbrcectgmeratmjmebgﬁ 7 wspecifie kinding oglesties aes of

Goratin. - C07oR8RE SR Mo R B Blo Al SR PRV PR RIS, e

f or mul at edprotdins B leik€ing doaksmiraimunBglebbigNeloh ;ir@teurru:thga@gcbhr,el r
ef fi cacy. Such _enhancers include for exanple, salicylate,

gl ycochol a8@nphisolremttaeir gmingisraing fo earbexyl erminiog binging derain, desived

capr at epa ( 85,
1996) 9Odn%Jl yal IHa"E@ @Z‘ﬁ"gqf%h’né E‘ge‘lvngglg%@b? Sﬁdldoga(n go?étalsgom%%
32: 521- 544(e.d.908% CH2 and CH3 regiohs). ddgréferad etbodiments the D3 -specific
hydr ophi licit ob| city of the conpositions contenplated
for use inP Pﬂégmlﬁ%@ g,egav% mﬁalzﬁac t hereby 30 enhancing

their utility for bofyp H|ﬁ%é’£%?;cﬂ1 Wh%@ﬁ&bé'é%? ﬁ'%é@ﬁhomH&iﬁﬁf,

ot her conpositions | acki ance are of substantia
utility. Spalgpdptidelrmsgy beampogiunioglobutiohingepegived I oertais embodirhents,

wht o par e DS R st B ST RasRYIT fnde resibt sty BT I At s
havi ng a dﬂﬁ?@%ﬂfhuﬁé Udd hirgg, IgE hlh@é%amg%brﬁﬁé?béﬁ(e@% PP BEHUS

to traverse ranetoa utatlve site of action. TUS
ant i body ctmpeNa a@mmd@ngfémaép@@pas@s AsRIENRINDy regienc in eastaimprefemed

epoct, et NBEES, e M Py T Rbl P Rblohhnd D, o

a CD37- speirhar It 1 duntarmglas klima@dgBeshiirman IgGa, drefdgaidhte obesHameat s,
t he conbi nati ons of conpounds may be adm ni stered concurrent IIy
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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In one enbodi nent, admnistration is performed at the site of a
cancer or affected tissue needing treatnent by direct injection into
the site or via a sustained delivery or sustained rel ease nmechani sm
whi ch can WOI2WE26%he 30 fornulation internally. For exXGfRg009/040288
bi odegradabl e m crospheres or capsul es or other biodegradabl e pol yner
configurations capabl e of sustained delivery of a conposition (e.g.,
a sol ubl e FSEPERY hinges 4ok SUSHRMORSHIMERiE are wilddxre BymaadgGé hingel rea

in the foraul.atj i.86! .0 [ :

Ther apeut | B Sarson 7 A ME NP R BaPRNLAT Y o8 38 R PGEQ 10
mul tipl e siNGe$15, Wi typé huplae Iga@ihingst #sasetdosh MSEQADr ROdieGedild type

si nul t aneousl y ?r 3 may be adm ni,stere%dgvgr a period of tine. In
certai n cafegendgH 'H%Qf s¢tderth 0 BERIPAOL 18 AtRoRRILES hunesh BIG3 hipge
t her apeut i ik i.bi 2 40 : on a
peri od gas?%,%g oir)tﬁellf'(arrp !ad\ﬂﬁjogtr)ﬂ% dmaqﬁ?%@ﬁyiggrsgﬁ?rﬁﬁ Hﬁ;tlsgcﬁﬂ:r)\dl ng
nmol ecul e, bIG:UAEt Inocextain Bmbbodinerap et ar, mone aroinbiacat iesidues mprystie i ons

of this disglosu may. conpri se one ar nore than ane bindin 0
ol ccul e, BRREEL B A nGn Gt e ST it Wi BRedERHeeiash e heaso
Al so cont ergyigh 88 padt of AsidH Soedlh cBhStFlPaBsign! SuthandtrbbidsbsialiéPareof
bi ndi ng nol ecul e, bi functi onal chenot herapeutic, or conbination

conposi t i orfferred toag uaetiopranine laciglst (gaehkable Rpr apeuti ¢ agent. Furt her

bel on 85a £ urt her « IGEApRLAT BSARIERE. A8 MiBalioin Bt 7 el el upRE"
nol ecul e. @b epeBrrrldoghsininkigRoregRIng suttess analtersal vﬁﬂcﬁ@r)b)@@he
di scl osure_include bindi ng nol ecul es which bind to B-cell surface

mol ecul es MAHNGGALYIS: hipgBregien, of @njalligeachpertier af axvilddvpenmunegiolidin

CD19 (B-1yg; e ant 1 ; ; o vie
surface anﬁllﬁggﬁg n (ﬁ)} Egél]n )ﬁve(%%ﬁ’/péﬁgﬁ{arngg%q&%f? %—glé%ﬂw{r?gelﬁéptor
CD22, al sothred eysteidetresidsed e thel thosBNHgnmpihalcgysteinels! refetiegistodhe first

nol ecul,e, or BL- , 3, 0 (B-cell surface antigen 0, also
ot orr 48 1 /GG MOV eREEIS 08t RlevBRal QRSO B8 urders0p MiMbEs,
CDAQL 1 eceplspsine Oln BB enfdddinérs! HERRQSKdS ARG ey mﬂga%égsr%nawo,
also referred to as Activation B7-1 antigen, B7, -1, Or 1), CD86
(T | ynphoconlg tee cystainecasidBesrmLichés a0mg8an gt hingkeegiod with the first
Activation_B7-.2 an

Do o pRtgife SObARTR F P serind 0ehiniae) om G anks 3 miufgd 5 °

(al so ref entiragn 16G ARINGEtregiviiHas only o1 egéife PeRded. NIdcebfairCTLA- 4) , L6
(Tunor - associ ated antigen L6, also referred to as Transnenbrane 4

super f 2fi | §mbedimants, theverabing feteroifah iethe thind cxsieingan Keg humaslg®Bsl)

CD30 30 (I ; i i J :

Turor Neor 008 Rl i lslho s RoRoniE, 7 Sen SO BE) B e

?Ir CEVB)l) , I@Bﬁgﬁﬂg% sayiones ?fezayl@bettﬁom? in SESHDENM)SISQF gaﬂmmmi e, 258l e- 3

, or sqg referr to as Intercellular

adhesi on n?)QQeéQIBeZ%F-(Q%ﬂ/@) ‘?1%,98,;\,3]1 1 0gr S¥MPRIN AHtRigd RogiQssQfhpman

B7-HL (Ili ; o | N B . i d
T cel 15, HO0H o0 R A S AIBMOS 2051 96 20y [P 4R °
Dong, @b al24. IhEeridin embodimantsremiecr nodretamein@acidaesidues omystte addexd ats

T-cel | i ferati d i nterl eukin-1Q. t] " Nat . Med.
5: 1965- 1305 CLUBRPT CetbPEi-PHEG PLR I T LEosloREin NEGE seFe) Ay
receptor Sém%ibﬁ'ﬁkét&inﬁﬂmﬁ‘ﬁcfdes@%%)f%% of M%Bﬂiﬁed\qr%%)r%@fghg%ge

or TAX-transcriptionally activate ycoprotein 1 receptor), 41 B

g
(4-i BBl i gadigateddepates inSEQID NBSi2gdr23-.i BB, or T-cell antigen
| LA), CD153 (al so rzferrrted t 6(115 Tugor Necrgsi s Factor Iigand
superfamily 10 nenb ’P"%,a'&ﬁ?%’? Y 2 HiNGesgBIoM Connpes of BRS 5
referrgd tsequends it id\NeOEast S0 aditesst I8 ga Rt Ieadper st le¥stEITh 4t |8ast
TNF-rel ated activation protein, TRAP, or T cell antigen (339), Toll
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
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coordi nati on conpl exes such as cisplatin, carboplatin, and
oxal i platin; substituted ureas, such as hydroxyurea; and

nmet hyl hydr azi ne derivatives such as Nmet hyl hydrazine (M N) and
procar bazi W& 20¥(I2¢HEr t herapeutic agents contenpl at ed HREHUHZE 040288
di sclosure for 5 treatnent of autoi mune di seases are referred to as
I Munosupp whi ch act to suggress or mask the immne

i ts, > ]
syst em of b%%s ﬁ&a??ﬁﬂ”éfagga%&“?@tlwt 9% peRd i avdidt¥r@gent s
i ncl ude, f ; 5 i iy d
anal gesi csELoABRH ARG 260, h Ry HneTRRPIo (1ate2. 165 ik
(DI(;/A]BDS) ftgl%t,éﬁg(;%,rlga:qmngEgtﬁng{Bst hritis, dor bi oIt ogi ¢ resplonse cu
modi fi ers. ositions in the cription are also usefu
" the treat ment of B SEROdeB A IES dT S os S b8 Beprien &
Exenpl asy {idhje fﬁ{rﬁurﬂmnfmrw; fefonde! Part RIEH ﬁihg@%gqsn)axbgé&ﬁ%

naproxen, naproxen sodirum Cox-2 inhibitors such as Vi'oxx an
Cel ebrex, anelosiurgi@aged, 2Ecorpl)ansertionsl, ges ot aae ée.ghds@nd.fardih t he

group 15 cgnsj.sting _of acetaningg? n codaone, tr dol ,of

or oponvpheR Bl SRRICS TE C et 2 o7 € UBOAAT BHSALIERR €osen from
the group esnEErEdtiveGngiho @eidt dubRhRiItiofks sARBI-BesstteativeyLhins @cld sone,

nmet hyl predni sol one, predni sol one, or prednisone. Exenplary bi ol ogi cal

response nddstifioss). 9 BurPEbIRAtIONRTdRe abew-Pelgdagutatiens, wdien calitfasee

mar ker sa( e, ) i i nhi b h . t.he
TNF antﬁggo\ﬁ’?rs]{thse i 8&\5@2 E%m’fog)eopbt“ﬁ%@ﬁﬁegﬁ?wahgq érﬁﬁﬁgg%f?qﬁaﬁ‘? F“é:&%ﬁ%#d
i nf1i xi mabhicoge meidehe flexibitityodd rigiditynduitablecios paperiq dkiestirgthetieding e
i nhi bitors. The bi ol o%i cal response nodifiers include nonocl onal

ant i bodi esd9eBaiRT|a HSOPLURHRG REGIEINR iniEragt WHD its éaroek . ThscBaptian(s).
DVARDs i nc i i &%ﬂ@ﬂg% e i ;

nmet hot rexaé%eﬁ%ﬂﬁréﬁ%muﬁg?(sﬁgﬁ%m e, g?tshlﬁ I?s ng’rmfgﬁoglobuhn
hydr oxychl bingguégien, iBiLdingat the éraincanotampxebetmimis emactoul ar) and

m nocygl.i ne. Lt IS _cont ated_t i ndi ng,.nol ecul e
corrposic[llsi on and the ‘%%??Sr?é'k’e? ﬁ@Feé'Ere(gﬁ?Jé’SBﬁ%m Eﬁﬂe pﬁg/pﬁﬁ%eﬁ" may

si mul t aneogrhyrideNal MEmEAGEobIM D! AR, INCERERAEMBEiMentshtheagents are
adnministered in a separate formulation but 30 concurrentl{y, with

concur r entimMymyrdgiebuling-edegigenis 8 wiidiepe infoLneglabyineGHatiegionnsudmas as,

h ) f . N 1 t h
o= oe" B e TR B Gtaahnin ecenion ppbBr IR REBRF oL o
the bi ndi nigAZpIgEs ugE, igB1f WG2,i19B63] IgSuesrad lyes Bpetdgichs. ah ceagidi nati on
conposition. Prior admnistration refers to adm nistration of the

f ur t heOt HYPEPRITENE. M MMunedipbulinera rsaige 158 hMaR 861 Geare§ioner one

week prior o5 treqh uBRbdY dhSodhBHishd Rl RS don i AFESBAR an

chenot herapeutic, or conblnation conposition.
cont enpl ataterédhadld thype immoregiotllierGipeagion. &geskampleaths alieseed nétd type

subsequent, to adm nistration of the bindi ecul e conposition.
Subsequent MHRHAOGIHLIE /5155 8N FRRBE £ GUTIESL B & dRORNELE BT Henbi
than ni nutggse RN fivE mUNBRMTS ﬁfdo%l’tioﬁb'?%hﬁtgzﬁﬁjﬁﬂ'ﬁgt@%dr,%%t, Bomal 10

chenot herapeutic, or conbination conposition treatnen
admi ni 86 r a&#3%@and 331 (EU numbering, Wardat ah et 9% Rberap! fredne/h277+84dn Thiae

bi nding nmolecule is adm ni.stered in cqminatjon Wt further
Cher apeut | BOGHRRS I SRE iR eSdone par AR b dnybodidnerdentLel-
cytoki ne oheSiaRM KytbRRICRY (ADCCRaBMATOES RERPIHYIRiIAG ababifthSand/or
adm ni stration may al so 1nclude use of a radiotherapeutic”agent or
radi at i on coBNRle@eapixatPne radi ati on therapy administered in

conmbi nation with an ' Sifi N Lni ster

determ ned by the tﬁ%aﬁésggg%%ﬁgfgﬁ%ﬁdrﬁﬁwkéq 6@%2%@399@8%?’?)/ given to

pati engs Lmilyeptiteahey domiprizarseimmunoglobulin Cs réfiBRE i€ 6&xRglai ti ons may

be admi nistered in a single dose or in nultiple doses. Standard
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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B-cell recovery is defined as a return of absolute B-cell count to,
for exanple, 70% 80% 90% of a subject's baseline value or nornal

range. Further, the 30 adm nistration of binding nol ecule,

bi funct i on¥P 2883t her apeutic, or conbinati on conposi t A/ GRONRHESS
di sclosure results in desired clinical effects in the disease or

di sorder being treated. . o In sone enbodi nents, patients
suffering PPBRf ediasions dmavoegioRuinispivPes 466 eh 9B, ig51. I3&Ri I8G3y who
receive tr i i SHI, an
overal T bellt ok G0N Hohfvadbuskpelled ] £ Moo ol eTREN GhEr
criteria waldmrkalsininasttiecembodimentss @d immuroglabutin &pel regiond pslgpefite is

bel . 5F l.e, | ti, ffected b toid arthritis,
el ow, SFoL SO S Mot STl sl celed by Meuret o dact it
clinicall YinﬁrhGHb@bE@WCQ{FéﬂlUn r{1§y Be at BRE bEMRRe bBSIIONEH g)élié iﬁ%ll/%gﬁ] of

Rheunmat ol ogy Prelim nary Detection of | nprovenent (A , and/or an
i mpr ovenentcomplepsn finaticsyn duch asdt BA3B beN4Béi nt and 20% i nprovenent in

3/5 remai ni ng ACR neasures (Fe[son 10 et al . itis.. 1995,
36:72735) B ol ogi dAeHERIPERSPER afisfuiiad CPATsheBrE ST Pent

after adm pbl?f)ép?ﬂde@ﬁn@i cSABIA-RASH b RIttidRBRRgTdRCiSudh dtditfbnag

mol ecul es 1 ncl ude neasurenent of changes in cytokine |evels, measured
vi a prot ei FPUANSARAY PeecpadergaoornNerat HE anmtedtersmingser gaeretienof ane not

limtedasto - I : : 0Kl
changed g BESSRLS U boyhBbe, Bh ol sl tedimia, SXURHEE or
activated mucsted €4 FegibtfopigM enkgE), artrillseysensl evigsndarboxybienainugriorover
(bone resorption or erosjon) are neasured before and after

admi ni st r aldepificstiotsp pubiication PurRsedi(Rg- (APIteRe taas. fordeteglon Ohar ker s

i ncl ude, byt | S
col | agen b"lr)ILt(jarzgc g%ﬂ’q??'g%'ﬂ%tﬁfffﬁﬁﬁ“ rotéggrr%ﬁ?%@%@gﬁeﬁh@é@iﬁ%ﬁgwﬁﬁci d
phosphat asacid aegidRsNKat angenfilorduserRANKESIfic Expressior asysiets. redeevdany t o

nt of e _nmeasur enent , of active rotef\in (CRP)

the i . RA ipncl yd C

| evel s oor SERFGRSAIGES o6 iz ASEORUR InGHES nalRy! ISadRt SRavERGFST RS, Cop
(cyclic cigudh 4d thatedsRepidrtan SEt IS s28aHd @224essment of system c
B cell levels and | ynphocyte count via flow cytonetry. Specific

factors can al so be ThsdigelogurerinehderCO3Rspeaiic §MVIRMQrantides thats

bi opsy, || <ORTat o Cpudh Pelrg R R BB SRS BT T SR R b
above. 94%, 95%, 96%, 87 08veer PR thetpoB/pebfigs 6t fofth apsBONat Nom,
adm ni stratjon_on ot her diseases may be neasured according to

st andafBs WheRH the ¢lRd7-gpecificgMIB palypretids pinds CE¥H: dfvdield t hat
Crohn's di | i b [ | .
achi ove ar® | Bagnbats St phhBE TR 1ohg Bl fidy B PRI Mo

t he range mby &bdurtthdrhunoardbsnt Exdmpiant lymaized CD37espesific@MIPs at 150
units (S rmr?i squ.t al , Scand. J, Gastr(t)_egt 1998, g:)?: 283-8). A, score of
150 or 200PQIWPRABIHES GaMeKSe RANGisE eSTRNtipLOT 05 eSSt Of ang8Mio 8¢isi der ed
a severe d i i i W Shr 8 1Qn 1Qf
deRBACe %é@g@gg}zdén &%eégppfg%@s@ﬁﬁgﬁgn%fag@t NOEE, 1, qbi #1018

the CD37-specific an -S I nd cules results’in
reduct 2on 1& 20 2Pk 126228 ad,i320 841 3@ @8, H0a42,iddod, 4HAUCAY, dhdB4, 86,
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according to the disclosure may achi eve an inprovenent in core set of
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identity, and not considering any conservative substitutions as part of the
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It is further contenplated that nmultiple sclerosis patients treated
25 according to the disclosure may achi eve an |rrproverrent in clinical
score on the Kurtzke Expanded Disability status scale EDSSQ3
(Kurtzke, WO20R448%fogy 1983, 33:1444-52) of at |east FA/UBIIORIYE ay
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| ynphangi ogram MRI, PET scans, uI trasound and the Ilke

As an addi ti onal aspect the di sclosure i ncl udes kits which conprise
one or r useful in the nethods of this
di scloggD 2MmE facilitates their use to
practice net hOdS Of ?réé@rﬂ'di%lﬁs%re bl&o?réﬁ&é& 8 bridiHedh Meetapy %i‘ﬁb a
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30 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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EXAMPLE 1 CD37- SPECI FI C Bl NDI NG MOLECULES 5 Vari ous
CD37-specific binding proteins can be made wth exenpl ary conponents
provided in Tables 2-4. For exanple, antibodies or SMP nol ecul es can
be made, aW® W&ol ecul es can be chineric, humani zeECTHSZHINAIRSS
More specifically, preferred Iight chain variable region CDRs are
found in 10 SEQ I D NCS: 236- 240 and _247- 254 and preferred heavin

chai n var i 0¥ -sraeificsingiRehrirdivGer vEe G BB Asregitic) SHUPS, 31%332'251332%4

fn Sk | b RS snE RS IO B P B B ABBoRE B 67 e
l'i ght and besigins thaticompriseat least oge QDB7RNeciHictinding Hrateid. i n SEQ | D

NCS: 247- 254. Preferred vari abl e domai | inkers 15 incl ude SEQ
NCS: 225- 229, whil e piIeE B EMAPHGEELS, E'E?GE’@T%C! '9%%@902'@ useful

A parti gul ﬂfr'c‘érrnﬁr?ét%hrtl(%‘%rgw | TBRinckid ﬂﬁnérﬁ’a&tk aftl AP PEpectic

02S) - VL (T125A) sckv I'S a reconbl nant,
483 am no aoillnbctnemg&eertamtlbmdfassndud@tMSeruseﬂﬁartcharmierrZrng hen@B3TD37.

The bi ndi 0 d = t 28-1

ant | body vAPSE) @Wﬁea‘mﬁ%quﬁmoﬁﬁ‘f‘%g?ﬁ%@iﬁ%ﬁﬁﬁﬁﬂﬁﬂ& BRI i n
CDR3 and i pgshe (béemrng:élﬁcum anT sesteblueLe@é&ytb?r Iu’. Wrﬂae by
a (04S)5 (25 am no acid) sequence D NO 229), whic connect ed

via a thr e@eﬁralﬁfereattat@njAn’rtgensnorrwntversﬂryé’ram h1(98t76;-)r rﬁ)thasCBBTa

of 't hr a8 cpRRdr ARl /sHi ube Bel AP ALY I B RRB 2 Bl e
wth a SerMB%) MIBGET 1G M- BGXZ“ahGFIPM(Sefe Moidhhager] & Efr@!SGRbgLﬂ) an
ef fector domai n conprising CH2 and domai ns of I .. The am no

aci d sequeheenegst. Agentz44i 381483 b@ﬂOQ)rﬁthIS that ﬁlbthpes an#b@tﬂnee reiCOgA FRs
heavy and bhghe 19 oNMdABhE SRHlRD. AFTkD & BF | (4: 3PBUPAGGoaR) JNTENt S

of ‘nouse sequences, along a consensus
i dentity siqgicatiogthat\@2 2oiapelig 6R4atBCTr W%Wﬂ&&nd’ra@d af AD37).

e KR T R AT R
SSC-P 6 (Biosys).
In certain embodiments, the CD37-specific binding molecules useful
for combination therapy with a bifunctional chemotherapeutic are CD37-specific
SMIP polypeptides. An exemplary SMIP polypeptide comprises SEQ D NO:2.
20 Additional exemplary SMIP polypeptides include those described in WO
2005017148, such as (1) G28-1 scFv (SSS-S) H WCH2 WCH3 comprising a
(528-1 scFv, an altered human IgG1 hinge in which all three cysteine residues
and a proline carboxyl terminus to the third cysteine in a human IgG1 hinge
region are mutated to serine residues, and wild type human IgG1 CH2 and CH3
25 domains; (2) G28-1 sckFv IgAH WCH2 WCH3 comprising a G28-1 scFv, a portion
of human IgA hinge, and human IgG1 CH2 and CH3 domains; (3) G28-1 scFv
VHL118 (SSS-S) 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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CAS- 002 Vk3:VH5 JH4 CDRLI (T25.1); CDRH3 (MPOF) 16aa (04S)2(GAT)G
SSC- P 48 CAS-003 Vk3: VH5 JH5a CDRLI (T25,4); CDRH3 (MI9F; Y1 02S) |
6aa (AS)2(HAT)G SS CP 52 CAS-007 Vk3: VH5-51 (Linker TG hSS) 16aa
((4S) 3S SSEVBIRIRE 008 Vk3 : VH5-51 VH VHS 16aa (G4S) 2(REFHYSEEE8H288 10
CAS- 009

which the cysteine residues at the second and third positions and a proline
carboxyl terminus to the third cysteine are substituted with serine residues, and
human IgG1 CHZ and CH3 domains, wherein the leucine at position 11 of the
heavy chain variable region is substituted with a serine; (5) G28-1 scFv VHL11S
5 (CSC-S) H WCH2 CH3 comprising a G28-1 scFv, an altered human IgG1 hinge
in which the cysteine residue at the second position and a proline carboxyl
terminus to the cysteine at the third position were substituted with serine
residues, and human IlgG1 CH2 and CH3 domains, wherein the leucine at
position 11 of the heavy chain variable region is substituted with a serine; (6)

10 G28-1 scFv VH11S (SSC-P) H WCH2 WCH3 comprising a G28-1 scFv, an
altered human IgG1 hinge in which the first and second cysteine residues in the
hinge region are mutated to serine residues, and human IgG1 CH2 and CH3
domains, wherein the leucine at position 11 of the heavy chain variable region is
substituted with a serine; (7) G28-1 scFv VH11S (SCS-S) H WCH2 WCH3

15 comprising a G28-1 scFv, an altered human IgG1 hinge in which the first and
third cysteine residues and a proline carboxyl terminus to the third cysteine in the
hinge regions are mutated to serine residues, and human IgG1 CH2 and CH3
domains, wherein the leucine at position 11 of the heavy chain variable region is
substituted with a serine; (8) G28-1 scFv VHL11S (CCS-P) H WCH2 WCH3

20 comprising a G28-1 scFv, an altered human IgG1 hinge in which the third
cysteine residue in the hinge region is substituted with a serine, and human IgG1
CH2 and CH3 domains, wherein the leucine at position 11 of the heavy chain
variable region is substituted with a serine (9) G28-1scFv VHL11S (SCC-P) H
WCH2 WCH3 comprising a G28-1 scFv, an altered human IgG1 hinge in which

25 the first cysteine is substituted with a serine, and human CH2 and CH3 domains,
wherein the leucine at position 11 of the heavy chain variable region is
substituted with a serine; (10) G28-1 scFv VH L11S mIgE CH2 CH3 CH4,
comprising a G28-1 scFv and mouse IgE CH2, CH3 and CH4 regions, wherein
the leucine at position 11 of the heavy chain variable region is substituted with a

30 sering; (11) G28-1 scFv VH L11S migA WIgGACH2 T4CH3, comprising a G28-1
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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VKk3: VH5-51 CDRLI (E27Q 16aa (G4S)2(04T)G SSC-P 12 CAS-010 Vk3: VH5- 51
CDRLI (N288) 16aa ((4S)2(64T)G SSC-P 14 CAS-011 V k3:VH5-5 | CDRLI
(T25A) 16aa (G4S)2(GAT)G SS G P 16 CAS-012 nmVk: VH5-5a 16aa

(04S) 2( AAYS 2481269448 CAS- 013 VKk3: V115 VH3 FW 16aa ( OAGTA{GMAN288

scFv VHL11S hige CH2 CH3 CH4, comprising a G28-1 scFv and human IgE
CH2, CH3 and CH4 regions, wherein the leucine at position 11 of the heavy
chain variable region is substituted with a serine; and (13) G28-1 scFv VHL11S
higAH WIgGACH2 TCH3 comprising a G28-1 scFv, a portion of human IgA hinge,

5 a wild type IgA CHZ2 and a truncated IgA CH3 domain lacking the 4 carboxy
amino acids GTCY (SEQ ID NO:265), wherein the leucine at position 11 of the
heavy chain variable region is substituted with a serine.

In certain embodiments, CD37-specific binding molecules useful for
combination therapy with a bifunctional chemotherapeutic are humanized CD37-

10 specific binding molecules described herein, including humanized anti-CD37
antibodies, Fab fragments of humanized anti-CD37 antibody, humanized CD37-
specific PIMS protein, humanized CD37-specific SCORPION protein, and other
bi- or multi-specific binding proteins that comprise at least one humanized CD37-
specific binding protein, especially humanized CD37-specific single chain Fv

15 (scFv) and humanized CD37-specific SMIP polypeptides.

Certain CD37-specific binding molecules contemplated in this
disclosure have affinities for CD37 of about 0.5 to about 10 nM. Another
characteristic of certain CD37-binding molecules contemplated in this disclosure
is that they exhibit a half life in circulation of about 5 to about 30 days.

20 In certain embodiments, CD37-specific binding molecules are
capable of competing with G28-1 mAb in CD37-specific binding.

Bendamustine (4-[5-[Bis(2-chloroethyl)amino]-1-
methylbenzimidazol-2-yl]butanoic acid) is a nitrogen mustard with alkylator and
antimetabolite activities. Bendamustine has both an alkylating group and a

25 benzimidazole ring. The alkylating group allows bendamustine metabolites to
alkylate and crosslink macromolecules, resulting in DNA, RNA and protein
synthesis inhibition, and subsequently apoptosis. The benzimidazole ring may
allow bendamustine to act as a purine analogue. Bendamustine hydrochloride
has trade names TREANDA® and RIBOMUSTIN®.

30 Although bendamustine or its salts are preferred therapeutic agents
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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SSC-P 22 CAS-014 mVH Vk3 22aa (04S)4AS SSC- P 24 CAS-015 Vk3: MVH (2H7
Leader) 16aa (GAS)2(GAA)S SSC-P 26 CAS-016 mvH: Vk3 22aa (04S)4AS

SCC-P 28 CAS-017 VK3:nWH 16aa (04S)2(AA)S SSC-P 30 CAS-018
WO 2009/126944 PCT/US2009/040288

capable of functioning as a purine analogue may also be used in combination
with CD37-sepcific binding molecules according to the present disclosure.

The term “alkylating group,” as used herein, refers to a group that
enables the compound comprising this group to attach an alkyl group to DNA.

5 The compound that comprises an alkylating group may be referred to as an
“alkylating agent.” In certain embodiments, alkylating agents are nitrogen
mustards.

The term “purine analogue™ refers to an antimetabolite that mimics
the structure of metabolic purines (e.g., adenine and guanine) and has one, two,
10 three or four substituents at the purine ring that differ from metabolic purines.
Exemplary purine analogues include azathioprine, mercaptopurine, thioguanine,
fludarabine, pentostatin and cladribine.
A therapeutic agent is “capable of functioning as a purine analogue”
if it possesses at least one function of a purine analogue. Exemplary functions of
15 purine analogues include interference with or inhibition of purine nucleotide
synthesis, purine nucleotide metabolism, nucleic acid synthesis, nucieic acid
processing, or nucleic acid function, such as inhibiting ribonucleotide reductase,
DNA polymerase, adenosine deaminase, and being incorporated into DNA or
RNA.

20 Compositions and Methods
In one aspect, the present disclosure provides a method for

reducing B cells or treating a disease associated with aberrant B cell activity
comprising administering to a subject in need thereof (i.e., an individual having or
suspected of having a disease associated with aberrant B-cell activity) an

25 effective amount of a humanized CD37-specific binding molecule provided herein
(e.g., CAS-024).

In another aspect, the present disclosure provides a method for
reducing B cells or treating a disease associated with aberrant B cell activity
comprising administering to a subject in need thereof an effective amount of a

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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Vk3: mvH 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 (AS)2(HA S
SSC-P 38 CAS-021 Vk3:VH5 VH3-13 FW 16aa (04S)2(G4A)S SCC-P 40

CAS- 022 VKSOZB/196934 13 VI | SFW 16aa (64S)2(04A) S PCT/US2009/040288
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binding molecules useful for combination therapy with a bifunctional
chemotherapeutic are not limited to humanized CD37-specific binding molecules,
but include other CD37-specific binding molecules that have not been
humanized.

In one embodiment, a composition comprising a CD37 therapeutic
and a bifunctional chemotherapeutic act synergistically in reducing B cells or
treating a disease associated with aberrant B cell activity. Two or more
compounds that act synergistically interact such that the combined effect of the
compounds is greater than the sum of the individual effects of each compound
when administered alone (see, e.g., Berenbaum, Pharmacol. Rev. 41.93, 1989).
For example, an interaction between small modular immunopharmaceutical that
targets CD37 and another agent or compound may be analyzed by a variety of
mechanistic and empirical models (see, e.g., Ouzounov et al., Antivir. Res.
55:425, 2002). A commonly used approach for analyzing the interaction between
a combination of agents employs the construction of iscboles (iso-effect curves,
also referred to as isobolograms), in which the combination of agents (d,, dp) is
represented by a point on a graph, the axes of which are the dose-axes of the
individual agents (see, e.g., Ouzounov et al., supra; see also Tallarida, J.
Pharmacol. Exp. Therap. 298:865, 2001).

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

Still another exemplary method is the independent effect method
(Pritchard and Shipman, Antiviral Res. 14:181, 1990; Pritchard and Shipman,
Antiviral Therapy 1:9, 1996; MACSYNERGY™ || software, University of Michigan,
Ann Arbor, Mich.). MACSYNERGY ™ |l software allows a three-dimensional (3- .
D) examination of compound interactions by comparing a calculated additive
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SSC-P 42 CAS-023 VK3:VH5 VH3-13 VI IS FW | 6aa (GAS)2(G4A)S SCC- P
44 CAS- 024 VHVL 25aa (AS)5 SSC-P 253 CAS-060 Vk3 :VH5 VH3 FW 16aa
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surface to observed data to generate differential plots that reveal regions (in the
form of a volume) of statistically greater than expected (synergy) or less than
expected (antagonism) compound interactions. For example, a composition
comprising a CD37-specific binding molecule and a bifunctional
chemotherapeutic alters viral replication will be considered to have synergistic
activity or have a synergistic effect when the volume of synergy produced as
calculated by the volume of the synergy peaks is preferably about 15% greater
than the additive effect (that is, the effect of each agent alone added together), or
preferably about a 2-fold to 10-fold greater than the additive effect, or preferably
about a 3-fold to 5-fold or more greater than the additive effect.

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

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

variants.
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Non-Burkitt's B cell malignancies include, but are not limited to, B-
cell chronic lymphocytic Ieukemia (CLL)small lymphocytic lymphoma, B-cell
prolymphocytic leukemia, an acute lymphobiastic ieukemia (ALL),
lymphoplasmacytic lymphoma (including, but not limited to, Waldenstrom’s

5 macrogiobulinemia), marginal zone lymphomas (including, but not limited to,
splenic marginal zone B-cell lymphoma, nodal marginal zone lymphoma, and
extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue
(MALT) type), hairy cell leukemia, plasma cell myeloma/plasmacytoma, follicular
lymphoma, mantle cell lymphoma (MCL), diffuse large cell B-cell lymphoma,

10 transforming large B cell ymphoma, mediastinal large B-cell lymphoma,
intravascular large B-cell lymphoma, primary effusion lymphoma, and non-
Burkitt's non-Hodgkins lymphoma (NHL).

Disorders characterized by autoantibody production are often
considered autoimmune diseases. Autoimmune diseases include, but are not

15 limited to: arthritis, rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, polychondritis, psoriatic arthritis, psoriasis, dermatitis,
polymyositis/dermatomyositis, inclusion body myositis, inflammatory myositis,
toxic epidermal necrolysis, systemic scleroderma and sclerosis, CREST
syndrome, responses associated with inflammatory bowel disease, Crohn's

20 disease, ulcerative colitis, respiratory distress syndrome, adult respiratory
distress syndrome (ARDS), meningitis, encephalitis, uveitis, colitis,
glomerulonephritis, allergic conditions, eczema, asthma, conditions involving
infiltration of T cells and chronic inflammatory responses, atherosclerosis,
autoimmune myocarditis, leukocyte adhesion deficiency, systemic lupus

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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hemolytic anemia including autoimmune hemolytic anemia (AIHA), pernicious
anemia, pure red cell aplasia (PRCA), Factor VIl deficiency, hemophilia A,
autoimmune neutropenia, pancytopenia, leukopenia, diseases involving
leukocyte diapedesis, central nervous system (CNS) inflammatory disorders,
multiple organ injury syndrome, myasthenia gravis, antigen-antibody complex
mediated diseases, anti-glomerular basement membrane disease, anti-
phospholipid antibody syndrome, allergic neuritis, Behcet disease, Castleman's
syndrome, Goodpasture's syndrome, Lambert-Eaton Myasthenic Syndrome,
Reynaud's syndrome, Sjorgen's syndrome, Stevens-Johnson syndrome, solid
organ transplant rejection, graft versus host disease (GVHD), pemphigoid
bullous, pemphigus, autoimmune polyendocrinopathies, seronegative
spondyloarthropathies, Reiter's disease, stiff-man syndrome, giant cell arteritis,
immune complex nephritis, IgA nephropathy, IgM polyneuropathies or igM
mediated neuropathy, idiopathic thrombocytopenic purpura (ITP), thrombotic
thrombocytopenic purpura (TTP), Henoch-Schonlein purpura, autoimmune
thrombocytopenia, autoimmune disease of the testis and ovary including
autoimmune orchitis and oophoritis, primary hypothyroidism; autoimmune
endocrine diseases including autoimmune thyroiditis, chronic thyroiditis
(Hashimoto's Thyroiditis), subacute thyroiditis, idiopathic hypothyroidism,
Addison's disease, Grave's disease, autoimmune polyglandular syndromes (or
polyglandular endocrinopathy syndromes), Type | diabetes also referred to as
insulin-dependent diabetes mellitus (IDDM) and Sheehan's syndrome;
autoimmune hepatitis, lymphoid interstitial pneumonitis (HIV), bronchiolitis
obliterans (non-transplant) vs NSIP, Guillain-Barre' Syndrome, large vessel
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
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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chemotherapeutic.

In one aspect of the disclosure, a humanized CD37-specific binding
molecule or a combination of a CD37-specific binding molecule with a
bifunctional chemotherapeutic is administered in a pharmaceutical composition.

10 To administer a humanized CD37-spécific binding molecule or a combination of a
CD37-specific binding molecule with a bifunctional chemotherapeutic to human or
test animals, it is preferable to formulate the binding molecule or the combination
in a composition comprising one or more pharmaceutically acceptable carriers.
The phrase "pharmaceutically or pharmacologically acceptable" refer to

156 molecular entities and compositions that do not produce ailergic, or other adverse
reactions when administered using routes well-known in the art, as described
below. "Pharmaceutically acceptable carriers" include any and all clinically useful
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents and the like. In addition, compounds may form

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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albumin (HSA), mannitol, sorbitol, lactose, a pharmaceutically acceptable
surfactant and the like. Additives used are chosen from, but not limited to, the
above or combinations thereof, as appropriate, depending on the dosage form of
the present disclosure.

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

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

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

comprising the binding molecule or the combination can be lyophilized for storage
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and reconstituted in a suitable carrier prior to use. This technique has been
shown to be effective with conventional immunoglobulins. Any suitable
lyophilization and reconstitution techniques can be employed. It will be
appreciated by those skilled in the art that lyophilization and reconstitution can
5 lead to varying degrees of activity loss and that use levels may have to be
adjusted to compensate.

Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active compound in
admixture with a dispersing or wetting agent, suspending agent and one or more

10 preservatives. Suitable dispersing or wetting agents and suspending agents are
exemplified by those already mentioned above.

The concentration of CD37-specific binding molecule or bifunctional
chemotherapeutic in these formulations can vary widely, for example from less
than about 0.5%, usuaily at or at least about 1% to as much as 15 or 20% by

15 weight and will be selected primarily based on fluid volumes, viscosities, efc., in
accordance with the particular mode of administration selected. Thus, a typical
pharmaceutical composition for parenteral injection could be made up to contain
1 mL sterile buffered water, and 50 mg of antibody. A typical composition for
intravenous infusion could be made up to contain 250 mL of sterile Ringer's

20 solution, and 150 mg of antibody. Actual methods for preparing parenterally
administrable compositions will be known or apparent to those skilled in the art
and are described in more detail in, for example, Remington's Pharmaceutical
Science, 15th ed., Mack Publishing Company, Easton, Pa. (1980). An effective
dosage of CD37-specific binding molecules (including humanized CD37-specific

25 binding molecules) is within the range of 0.01 mg to 1000 mg per kg of body
weight per administration.

The pharmaceutical compositions may be in the form of a sterile
injectable agueous, oleaginous suspension, dispersions or sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. The

30 suspension may be formulated according to the known art using those suitable
dispersing or wetting agents and suspending agents which have been mentioned
above. The sterile injectable preparation may also be a sterile injectable solution
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or suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butane diol. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), suitable
mixtures thereof, vegetable oils, Ringer's solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as a solvent
or suspending medium. For this purpose any bland fixed oil may be employed
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables.

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

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

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

38



261 hl gG3(css) EPKSCDTPPPSPRSP 122 hl gG3(sss) EPKSSDTPPPSPRSP 124 hit
h ESPI CAQASSVPTAQPQAEGSLAI CATTAPAL1KNTG RGGEEKI CKEKEKEEQEERETKTP 127

Addi tional framework regions that may be used in CD 37 specific

bi ndi ng noY@aM2836%4+kuch as SM P nol ecul es or anti bodi e PCTARVSNEZEH ed
in the follow ng tables. TABLE 3A. 5Human Heavy Chain Fr arrework

Regi ons for CD37-Specifie Binding Proteins V-region Human

Fr amewor k RESP!dRikty SEeauepyganedippyhiclypermits absorption and b|oava|lab|I|ty in the

Q\/%&%&%%%W&%F{ W?ty in lipids which permits the

compounds to traverse the cell membrane to a putative site of action. Thus,
antibody compositions contemplated are maximally effective when they can be
5 delivered to the site of target antigen activity.

In one aspect, methods of the disclosure include a step of
administration of a CD37-specific binding molecule composition. In certain
embodiments, the combinations of compounds may be administered
concurrently, together in the same pharmaceutically acceptable carrier, or

10 separately (but concurrently). In other embodiments, the CD37
immunotherapeutic (i.e., the CD37-specific binding molecule) and a bifunctional
chemotherapeutic can be administered sequentially, in any order and in any
combination.

The binding molecule, bifunctional chemotherapeutic, or

15 combination compositions may be administered orally, topically, transdermally,
parenterally, by inhalation spray, vaginally, rectally, or by intracranial injection, or
any combination thereof. In one embodiment, both the CD37-specific binding
molecule and the bifunctional chemotherapeutic are administered parenterally,
either concurrently or sequentially. The term parenteral, as used herein, includes

20 subcutaneous injections, intravenous, intramuscular, intracisternal injection, or
infusion techniques. Administration by intravenous, intradermal, intramusclar,
intramammary, intraperitoneal, intrathecal, retrobulbar, intrapulmonary injection
and or surgical implantation at a particular site is contemplated as well. |
Generally, compositions are essentially free of pyrogens, as well as other

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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composition (e.g., a soluble polypeptide, antibody, or small molecule) can be
included in the formulations of the disclosure implanted near the cancer.

Therapeutic compositions may also be delivered to the patient at
multiple sites. The multiple administrations may be rendered simultaneously or
may be administered over a period of time. In certain cases it is beneficial to
provide a continuous flow of the therapeutic composition. Additional therapy may
be administered on a period basis, for example, hourly, daily, weekly or monthly.

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

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

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

bromodeozyuridine, 5-iododeoxyuridine, and bromodeoxycytidine; platinum
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coordination complexes such as cisplatin, carboplatin, and oxaliplatin; substituted
ureas, such as hydroxyurea; and methylhydrazine derivatives such as N-
methylhydrazine (MIH) and procarbazine.

Further therapeutic agents contemplated by this disclosure for

5 treatment of autoimmune diseases are referred to as immunosuppressive agents,
which act to suppress or mask the immune system of the individual being treated.
Immunosuppressive agents include, for example, non-steroidal anti-inflammatory
drugs (NSAIDs), analgesics, glucocorticoids, disease-modifying antirheumatic
drugs (DMARDs) for the treatment of arthritis, or biologic response modifiers.

10  Compositions in the DMARD description are also useful in the treatment of many
other autoimmune diseases aside from RA.

Exemplary NSAIDs are chosen from the group consisting of
ibuprofen, naproxen, naproxen sodium, Cox-2 inhibitors such as Vioxx and
Celebrex, and sialylates. Exemplary analgesics are chosen from the group

15 consisting of acetaminophen, oxycodone, tramadol of proporxyphene
hydrochloride. Exemplary glucocorticoids are chosen from the group consisting
of cortisone, dexamethasone, hydrocortisone, methylprednisclone, prednisolone,
or prednisone. Exemplary biological response modifiers include molecules
directed against cell surface markers (e.g., CD4, CD5, etc.), cytokine inhibitors,

20 such as the TNF antagonists (e.g. etanercept (Enbrel), adalimumab (Humira) and
infliximab (Remicade)), chemokine inhibitors and adhesion molecule inhibitors.
The biological response modifiers include monoclonal antibodies as well as
recombinant forms of molecules. Exemplary 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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In another aspect, the further therapeutic agent is administered
prior to administration of the binding molecule, bifunctional chemotherapeutic, or
combination composition. Prior administration refers to administration of the
further therapeutic agent within the range of minutes, hours, or one week prior to
treatment with the binding molecule, bifunctional chemotherapeutic, or
combination composition. It is further contemplated that the further therapeutic
agent is administered subsequent to administration of the binding molecule
composition. Subsequent administration is meant to describe administration
more than minutes, hours, or weeks after binding molecule, bifunctional
chemotherapeutic, or combination composition treatment or administration.

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

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

The administration of the binding molecule, bifunctional
chemotherapeutic or combination composition decreases the B-cell population by
at least 20% after a single dose of treatment. In one embodiment, the B-cell
population is decreased by at least about 20, about 30, about 40, about 50, about
60, about 70, about 80, about 90, or about 100%. B-cell reduction is defined as a
decrease in absolute B-cell count below the lower limit of the normal range.
B-cell recovery is defined as a return of absolute B-cell count to, for example,
70%, 80%, 90% of a subject’s baseline value or normal range. Further, the
administration of binding molecule, bifunctional chemotherapeutic, or combination
composition of this disclosure resuits in desired clinical effects in the disease or

disorder being treated.
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In some embodiments, patients suffering from a disease associated
with aberrant B cell activity who receive treatment according to the disclosure
may demonstrate an overall beneficial response to the treatment, based on
clinical criteria well known and commonly used in the art and as described below.

5 For example, in patients affected by rheumatoid arthritis, the
administration may improve the patient’s condition by a clinically significant
amount [e.g., achieves the American College of Rheumatology Preliminary
Detection of Improvement (ACR20)], and/or an improvement of 20% in tender
and swollen joint and 20% improvement in 3/5 remaining ACR measures (Felson

10 et al., Arthritis Rheumn. 1995, 38:727-35). Biological measures for improvement
in an RA patient after administration of CD37-specific and CD20-specific binding
molecules include measurement of changes in cytokine levels, measured via
protein or RNA levels. Cytokines of interest include, but are not limited to, TNF-q,
IL-1, interferons, Blys, and APRIL. Cytokine changes may be due to reduced B

15 cell numbers or decreased activated T cells. In RA patients, markers relevant to
bone turnover (bone resorption or erosion) are measured before and after
administration of CD20-specific binding molecules. Relevant markers include,
but are not limited to, alkaline phosphatase, osteocalcin, collagen breakdown
fragments, hydroxyproline, tartrate-resistant acid phosphatase, and RANK ligand

20 (RANKL). Other readouts relevant to the improvement of RA include
measurement of C reactive protein (CRP) levels, erythrocyte sedimentation rate
(ESR), rheumatoid factor, CCP (cyclic citrullinated peptide) antibodies and
assessment of systemic B cell levels and lymphocyte count via flow cytometry.
Specific factors can also be measured from the synovium of RA patients,

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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desired that administration of the CD37-specific and CD20-specific binding
molecules results in a reduction in perinuclear anti-neutrophil antibody (PANCA)
and anti-Saccharomyces cervisiae antibody (ASCA) in individuals affected by
inflammatory bowel disease.

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

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

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

It is further contemplated that patients suffering from IIM treated
according to the disclosure may achieve a reduction in at least one of five criteria
set out in the Idiopathic Inflammatory Myopathy Criteria (IIMC) assessment
(Milter, F., supra). Itis further contemplated that administration to 1IM patients
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antinuclear autoantibody (ANA), myositis-specific antlbodles (MSA) and antibody
5 to extractable nuclear antigens. Alternatively, patients meet 3 out of 6 of the
criteria set out in Rider et al., Arthritis Rheum., 50(7):2281-2290 (2004), with
worsening in no more than 2 criteria.
In some embodiments, patients suffering from a B cell cancer that
receive treatment according to the disclose may demonstrate an overall
10 beneficial response to the treatment, based on clinical criteria well-known and
commonly used in the art, and as described below, such as a decrease in tumor
size, decrease in tumor number and/or an improvement in disease symptoms.
Exemplary clinical criteria are provided by the U.S. National Cancer
Institute (NCI), which has divided some of the classes of cancers into the clinical
15 categories of "indolent" and"'aggressive" lymphomas. Indolent lymphomas
include follicular cell lymphomas, separated into cytology "grades,” diffuse small
lymphocytic lymphoma/chronic lymphocytic leukemia (CLL),
lymphoplasmacytoid/Waldenstrom's Macroglobulinemia, Marginal zone
lymphoma and Hairy cell leukemia. Aggressive lymphomas include diffuse mixed
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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& Variabl e Domai n Li nker 227 GGGGS

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

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

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

involvement. For further details, see The International Non-Hodgkin's Lymphoma
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Prognostic Factors Project: A predictive model for aggressive non-Hodgkin's
lymphoma, New England J. Med. (1993) 329:987-994.

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

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

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

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

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

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

15 disclosure.
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E1VL TQSPATYS128IBGREAT L SCRTSQNVYSYLAWQXKPG PCT/US2009/040288
QAPRLL| YFAKTLAEG PARFSGSGSGTDFTLTI SSLEPEDF AVYYCQHHSDNEWIFGQGTKVEI K
Hunani zed CD37 VL (CDRs 240 El VLTQSPATLSLSPGERATLSCRTSESVYSYLAWQXKPG
QAPRLLI YFAKTLAEG PARFSGSGSGTDFTLTI SSKBMEINES Construct No. SEQ I D NO
Am no Acid Sequence highlighted)d AVYYCQHHSDNPWIFGQGTKVEI K Mouse
CD37 VH (CDRs hi ghlighted) 241

AVQL QQSGPESEKPGASVKI SCKASGYSFTGYNVNEXAAPLE 1

NNGKSLEW G\ DPYYGGTTYNRKFKG, CATLTVDKSSSTA

YMQLKSL TSEDSAVYYCARSVGPNVDYWEHATSFGEIS BINDING MOLECULES

5
Various CD37-specific binding proteins can be made with
exemplary components provided in Tables 2-4. For example, antibodies or SMIP
molecules can be made, and these molecules can be chimeric, humanized, or
human. More specifically, preferred light chain variable region CDRs are found in
10 SEQ ID NOS:236-240 and 247-254 and preferred heaving chain variable domain
CDRs include SEQ ID NOS:241-245 and 247-254. Also, preferred light and
heavy chain variable regions are provided in SEQ ID NOS:236-240 and SEQ ID
NOS:241-245, respectively. Preferred light and heavy chain variable regions
may also be found in SEQ ID NOS:247-254. Preferred variable domain linkers
15 include SEQ ID NOS:225-229, while preferred hinges include SEQ ID NOS:230-
235.
A particularly preferred embodiment is CAS-024 [G28-1 VH (M9O9F,
Y102S) — VL (T25A) scFv (SSC-P) H WCH2 WCH3], which is a recombinant, 483
amino acid single-chain fusion protein that binds to human CD37. The binding
20 domain comprises a humanized scFv based on the G28-1 antibody variable
region CDRs, including mutations in the heavy chain CDR3 and in the light chain
CDR1. The variable domains are linked by a (G4S)s (25 amino acid) sequence
(SEQ ID NO:229), which is connected via a three amino acid junction (GDQ) to
the amino terminus of a modified upper and core IgG1 hinge region (wherein the
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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Humani zed CD37 VH (CDRs highlighted)a 242
EVQLVQSGAEVKKPGESL KI SCKGSGYSFTGYNVNW/RQ

MPGKGLEWMGN DPYYGGTTYNRKFKGQVTI SADKSI STA
YL QASSL KASHOARMPMSHREVGPVDYWEQGTLVTVSS Hurmani zed CD37 VHQTGINRE09/040288
hi ghl i ght ed) a 243 EVQLVQSGAEVKKPGESLKI SCKGSGYSFTGYNMNVW/RQ
MPGKGLEWMEN DPYYGGT TYNRKFKGQVTI SADKSI STA YLQASSLKASDTAMYYCARSVGPVD

VWGQGTLVTVSS Hurani zed CD37 VH (CDRs hi
EVQLVQSGAEVKKPGESLKI SCKGSGYSFTGYNNNV\XTRQ?

hli ghted)b 244

MPGKGLEWVGN DPYYGGTTYNR % Bific SMIP C .
YLQ/\SSLKASDTAWYCARSVGPEE @F @E\% e UG ( coRs
hi ghl i ght e} ¢ 245 EVQLVOSGAEVKKPGESLKI SCKG GYSETGYNMWYWRO T AA SEQ ID
MPGKGL EWVG 'TYNRKFK(R?WW@AWSI STA Linker | Hinge NO.
YLOWSSLKAS W@RSVGDFDSWS I g0 T OhaoB P48, p
APEL L GGPSVIFL' | COTLMLS DVSHEDP(G.S)(G:T)G -
EVKFMMVDGVWKPREEMSWRWMLWM); 16aa Sep 3
HODW.NGKEYK | PAPI EKTUISMAKEOPREPQV | (G.S)(G.T)G -
YTLPPSRDELT%T(IVK@(HSMS&MWE 1622 sac. -
NNYKTTPPVLD LY'SKL TUDRERMPIANFSSSY VHEALEINEYMOKSESEEpak
CAS-007 VK3:VHS-51 (Linker TG—SS) ( G]f;‘; ¢ | sscP 8
CAS-008 VK3:VHS-51 VH V11§ 6 S)lﬁ(ga TG | SSCP 10
4 2 4
CAS-009 VK3:VHS-51 CDRLI (E270) | 8)16(‘2‘ no | SSCP 12
45)2(Gy
CAS-010 VK3:VH5-51 CDRLI (N28S) (G4S;224T)G SSC-P 14
CAS-011 VIGIVHS-S1 CDRLI (T254) | (& s§ 6(‘3‘ G | SSCP 16
45 )2 G4
CAS-012 mVk:VH5-5a (Gﬁi% s | SSCP 18
CAS-013 VK3:VHS VEH3 FWI G 5;6(22 s | SSCP 22
4 2 4
CAS-014 mVH:VK3 (Gfé)is SSC-P 24
CAS-015 VK3:mVH (2H7 Leader) G S;f(“(‘; s | SSCP 26
4 4
CAS-016 mVH:Vk3 (Gfg)a;s scc-p 28
. 16aa
CAS-017 VK3mVH Gonoas | SSCP 30
CAS-018 VK3:mVH . 3;6(‘2; )| SCCP 32
402 )2
CAS-019 VK3:VHS VH3 FW] (648;32 s | SCCP 34
CAS-020 VK3:VHS VH3-13 FWI G s; 6(‘(’; as | SSCP 38
4 2 4
CAS-021 VK3:VHS VH3-13 FW1 G 5;26(2& s | SCCP 40
4
CAS-022 VKS:VHS VES-I3 VIISFIL | (o 8;6;; s | SSCT )
55 )2 G
CAS-023 VKS:VHS VH3-I3 VIISFWL | S;G(“‘C‘; s | sceP 44
40> )2 4
CAS-024 VHVL (ésg"; SSC-P 253
45 )s
CAS-060 VK3:VHS VH3 FW1 G 3;6(‘2 s | SSCP 36
4 2 4.
CAS-061 | VK3:VHS CDRLI (T254, E27Q) (GAS;EET)G SSC-P 46
CAS-062 | VK3:CDR-H3 JHG CDRLI (T254); 16aa SSCP 754
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CAS-006 (chimeric anti- CD37 SM P) 247
DI QUTQSPASL SASVGETVTI TCRTSENVYSYLAWQXKQ
GKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLI Cl SSLQPE

DSGSYFCOQHHSDNPYWIESSGT EL E1 KGCEESGEEEESEEG PCT/US2009/040288
GSSAVQL QQSGPESEKPGASVKI SCKASGYSFTGYNVNY
KONNGKSL EW-GN DPYYEGT T YNRKFKGKATETVDKSSS AA SEQ ID
TAYMQL KSLTSM(ARSV@N@W@VTVS Linker Hinge* NO.
SDL EPESSDKT 1+ TSPPCRAPELL FCEOTHEMES
S S R IS S Fos el £ i) 1713 Wl BSGI0
Pl EKTI SKAKGOPREPOW G
FYPSDI AVEVESMSERENNYKT THR 2%;?’% Ganama | SSCB | 267
VDKSRWQQGN ‘§Bgy 3,% STT Ufgh, NO. | SEQ T NO__Am Mo
Aci d SequenderSams- 001 Z@Rﬁlgyjy}@@ﬁj@L GERAT) YL AW BEKPG
QAPRLLI YFARTLAEG PARGSCSSRGELRTL-H A2 16aa
AVYYCQHHS Mﬁﬂéﬁ@G KVE! Rk ob GSAGTG | S5CF 269
TOEVQLVQS kS A) 16aa SSC.P g
STAYLQUBSL Mbm‘ﬂ?&wmmwﬁ Gspemo| =7 | "

l6aa
SSDOEPKSSEKﬁWCP@BEm@gWﬁﬁ@ @é}g\/ (GaS)(G,A)S | SSCT 82
SRTPEVTCW\ DVSHI:UP EVKRNGOYIGME VIDNAK 454 16aa 262
REEQYNSTYRVWELYYL HODWENGHOEYKEY B GALRO) | (G.S)(Gaa)s | SSCF
APl EKTI SKA K%PQMVW&E@EEEWSKMNK G SDI A@/&?\I@(}’ l‘\lINYK 1
¢ PPVLDSDGSF L TVDKSRWRRENMFBCMASEAL HNHGEKEL SSSP $- 002%249
El VL TQEPATL 5ERRCERALL ORI SY -- Plinges having mutations in only the first or the
QAPRLLI YFAKZ L _045 %@@@Q&% ik u Qﬁscore regions. The only exception is SEQ
AW%HSDWE idAHeRiEhar{ Aihde amino acid (CPPCP, SEQ 1D NO:230)sequence

ith a proline at the end).
Foabat numbering scheme,

TGEVQ- VQSGAE.,\%EP

STAYL L KA DTA@Y%&E\?@%%

SSDOEPKSSDKTHTSPPCPAPEL L GGPSVFL FPPKPKDTLM
SRTPEWWWDVSHEDPEV@WWMW may be used in CD-37 specific binding
REEQYNSTYRWSVL TVLHODW.NG CEY NI CA

AP| EKTI SKARGERRERRNG FPSRIBIMyeemiess gcantiodies, are provided in the following
GFYPSDI AV@%@ GOPENNYKTTPPVLDSDGSFFL YSKL

TVDKS CSVVHEAL HNHYTQKSL SLSPGK
Table 2.
10 Exemplary Hinge Regions for CD37-Specific Binding Proteins
desIcI:']ilgtcion Amino Acid Sequence S];%{D
cce(p)-hlgGl | EPKSCDKTHTCPPCP 20
sce(p)-hlgGl | EPKSSDKTHTCPPCP 92
sce(s)-hIgGl | EPKSSDKTHTCPPCS 94
csc(p)-hlgGl | EPKSCDKTHTSPPCP 102
cse(s)-hlgGl | EPKSCDKTHTSPPCS 104
ces(p)-higGl | EPKSCDKTHTCPPSP 255
ces(s)-hlgGl | EPKSCDKTHTCPPSS 256
ssc(p)-hlgGl | EPKSSDKTHTSPPCP 106
ssc(s)-higGI | EPKSSDKTHTSPPCS 108
ses(p)-hlgGl | EPKSSDKTHTCPPSP 257
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CAS- 003 250 EI VLTQSPATLSLSPGERATLSCRASENVYSYLAWQOKPG

QAPRLLI YFAKTLAEG PARFSGSGSGIDFTLTI SSLEPEDF
AW%HS%WF%! KVEI KGGEEGESGCEEESEEEG

TGEVQLVQS

t KI SCKGSGYSFTGYNVNVW

RQVPGKGLEWMGY DPYYGGT TYNRKFKGQVTI SADKSI

STAYLQASSLKASDT
SSDCOEPKSSDKT I—ITd%
SR-I-PEVTO/VV[)\VISH_ LVINTINVVI VDOV VT TV AUNTIXT

SyisEViIgE REK SIDRCEIRAEEREEAL P

REEQYNSTYRW\

PCT/US2009/040288

CARBVGPFDSWEQGTLVTV

D

BAPELL GGPSVFL FPPRrethCirtd fequence

SCT

I:\ A AAAMNA/PDOAAEAINAKTIKKD

SEQID
NO:

96

API EKTI SKAKGQ&’%E

GFYPSDI AV
TVDKS
Am no Acid §

AVQ_QQSGDESEziDg@\éEi SE
LEGY )

bAVYNMEARSVGPVEY INBDEB IS PYEEBS

NNGKSLEW GV
YMQLKSLTSEDS

L PEBREEIHIRALTCL VK

110

ESEEVIEEA

INTNTTN ONLE

L L%[%IB@( Construct No.

NDDZL l_l_l \/t"l ]

SEO|I D N&,

>€§B§@§lﬁ]§GCAS§Q[1§S[{K!H{][$@P$BJWan hybrid) 251

98

A_C LA\ \invn\lnvn\xlnr\Q

IT%’ SSSTA

-

/|

100

115

GEGESCEEESEI
LSCRTSENVYS

55
LAW

/-\bl: PATLSLSPGERT Al

L1 YEAKTL AEG PA

116

RFSGSGSGTDFT
GTKVEI KGSSEF

[LTI
PKSS

PEDMFKI@HHSIHW]MEPE?KSCDTPPPCPRCPEPKS

DCDAFEQ_P@GPSRIFSQIHWBEPRCP

118

| CDTLM SRTPE

AKTKPREEQYNS$F

-

(2 e,

258

NI CALPAPI EK]

DT TrYvvoveT

I WREP@WDS\BSF@ECWNQ/SL

VIETVNOIRKEC T IO NV O

120

TCLVKGFYPSDI| A

A

FF

C \ =7

Iy

126

LYSKLTVDKSR
hybrid) 252

ENEHSPAT| 51

m/ Ll C P CAC. _O1
J AN Uy

/!
VI II_I'"\LI J- U LT

{
ot

R@@@TSENWSYLAWQ@PG

% oo
L=l mouov

259

QAPRLLI YFAK]
AVYYCQHHSDN
ASAVQL QQSGPY

AT O

FL%},E%j?gQBF

GSES{eTP PRI RepL EPEDF

LM

260

e e R ARSI

261

KQNNGKSL EW GN/HI¥RSHSGT TIVIRGEGHATSPREPKSSS

122

TAYMQL KSLTSLL);%KLJ—\HD

SSEPKSSDKTHES

i’%ﬁnﬂ M SR

124

TPEVTCVVVDV!>HEDE KF KDREAEGSLAKATTAPATTRNTG 127
EQYNSTYRWSYLTV EYREKKISHK ERERSHR ETK TP
EKTI SKAKGQPREPOVY TLPPSRDELTRKNOQVSL TCLVRGF

YPSDI AVEVEESNGOPENNY!

Hispesemewprk/egions that may be used in CD-37 specific

WSW%&%&UW@SWO%&&% antibodies, are provided in the

following tables.

TABLE 3A.
Human Heavy Chain Framework Regions for CD37-Specific Binding Proteins
V-region Human VH Framework Regions SEQID NO.
FR1
VHI QVQLVQSGAEVKKPGASVEVSCKASGYTFT 140
VHI1 QVQLVQSGAEVKKPGSSVEVSCKASGGTFS 141
VHI EVQLVQSGAEVKKPGATVKISCKVSGYTFT 143
VHS EVQLVQSGAEVKKPGESLKISCKGSGYSFT 144
VH5 EVQLVQSGAEVKKPGESLRISCKGSGYSFT 145
VH7 QVQLVQSGSELKKPGASVKVSCKASGYTFT 146
FR2
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253 EVQLVQSGAEVKI CPGESLKI SCKGSGYSFTGY/ VMNWRQ
MPGKGLEWMGEN DPYYGGTTYNRKFKGQVTI SADKSI STA
YLOWESLI CASDTAMYYCARSVGPFDSWEQGTLVTVSSG

GGGSGEEES WIS EGEGEGSEl VETQSFATLSLSPG PCT/US2009/040288
EFt ATL SCRASEN\/YSYLAVW@(PGQA\PRL LI YFAKTLAE

G PARFSGSGSGTDFTL T SBEEPEDF

FGQGTKVEI K(J')ﬂk—?l; 'n—rrqppcpﬁﬁ W\?ﬁewrk Regions SEQ ID NO.

PPI CPKDTLM $RTRBEUT CVVVDVSHEDPEWERRMPEDGY.EWMG 147
EVHNAKTKPREFQYNSTYRVVSVLTVE

CKVSNI CAL PARL ERTHSL ) x@ppg%pméﬁ%w(} 150
QVSLTCLVKGFYPSDIERVEWESNGOPENNY KV YRRMIPOEID LEWMG 151
GSFFLYSKLTVDKS \/FSCSVIVHEALHNHYTQ LSLSPGK EXAMPLE| 2 EXPRESS] ON
OF CAS- 024 AND-OFHER CB37- SPECHEI G BIHNDI NG PROTEI NS 5CASL 024 and

ot her CD37- $pediHli ¢ pi MWWSTS%IYQ@MTSRS@EE%mﬁéE i pt o a54hi nese
Hanster Ovarly (HO) m”ﬁﬁ'rﬁﬁ)é‘s%h?mwﬁ%ﬂwm r 3n5f@§§ ed £HO

cell s that predueced—the—SM-P-relecttes—were—eultured+n—-pshake—+asks
and harvest ¢d ¢l cll t RVETARKSTRAAEMES SHRSENTAVS e\ Rusi hg Qdd%c Q
Protein A SENSQ/H] 10TabkﬁTﬁ“ﬁéﬁ@‘l‘@Tﬁ?ﬂfEL%Q@R%‘A%@@}QﬁSt ruct 1§ VHVL

format w t h25—anmnoracid—vat donet ||r\r;|§ fragd—anrunexpecteyll y

superi or expresdion YTISd‘B@bSTﬁ‘B’é&WSiS@‘WPE ¥&R than tHe ot her
humani zed ant i @387 smmmm@tmwssm\gb\mmm W th 1% am ho

acid vari ablreggmamn ] ILEJ Vi

Const 1 uct o expBlaed| poBfTSLREAVAT AL QA TRY CAR & hroisdthunmh
hybrid nol e¢ules in pither orientati oOFR{see Exanpl e 5) Tabl e 5. SMP
Expressi on §V 3 Jjépt Ei N _Cl ONES oScreened Protein Titer Range (pgs mi

CAS- 001 492 CAS- 002 425 280QGI8TEAS- 003 611 300| - 3661
CAS- 024 203 5
. WGRGTLVTVSS 162
JH3a, JH3b WGQGTMVTVSS 163
JH6 WGQGTTVTVSS 168
WGKGTTVTVSS 169
TABLE 3B.
Human Light Chain Framework Regions for CD37-Specific Binding Proteins
V-region Human VK Framework Regions SEQ ID NO.
FR1
VK3 EIVMTQSPATLSVSPGERATLSC 170
VK3 EIVLTQSPATLSLSPGERATLSC 171
VK1 DIQMTQSPSSLSASVGDRVTITC 172
VK1 NIQMTQSPSAMSASVGDRVTITC 175
VK1 AIQLTQSPSSLSASVGDRVTITC 177
VKI DIQLTQSPSFLSASVGDRVTITC 178
VK1 AIRMTQSPFSLSASVGDRVTITC 179
VKI AIQMTQSPSSLSASVGDRVTITC 180
VKI DIOMTQSPSTLSASVGDRVTITC 181
FR2
VK3 WYQQKPGQAPRLLIY 182
VK1 WYQQKPGKAPKLLIY 184
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EXAMPLE 3 20PURI FI CATI ON AND SI ZE EXCLUSI ON CHROVATOGRAPHY OF CAS- 024
AND OTHERCD37- SPECI FI C BI NDI NG PROTEI NS To produce nore
protein, nucleic acid encodi ng CAS-024 and several other

CD37- speci VOB 138i*Ag SM P nol ecul es were cloned into aPCC?I‘ﬁJsﬁ@?@"?gs

Hanster Ovary (CHO nmanmalian cell expression system Transfected CHO

cells that prQ,d;,bgmmt he SM P aﬁ&#ﬁ?ﬁn%foﬁ(ﬁé&o%k” ed 1n g mm Lasks.

A|| Of the (‘I’\Q7 'F| c hl a¥a wer-e nlll’: afaYasl
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cul ture supdrnafiaht 5 was | oade®FQRESGERNEKHRI Bt ein A Sephar 03&7 FF
colum at al|floykrate of 1.7m SAWQQK;Q}@@K@@YAKTA Epr ol er ];@g)

(CE healthccuc), capturing—thereconbimant—SM-Protecutes—The—¢

was washed Wit h"8PBS|for 5 Col ufy QRIHHESKIEN  then 1.0/M N4&
Sodi um Phosphate pH| 6.0, and then w Fh325 nmv NaCl , 25n1\/| NaOAc,
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tom the collumin & o] 100U SEPUROTH TS ORPRERY ERE (1ot 104 1 b
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fi K s1
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(SEC) to aclu
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(38cm hr) f
of 54 ms (
conti nued t(
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product qual
pooled to g
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3% CV) of
D I R at
40
ity usin
eater th
ted) - Th

Jurl(f?{,

rﬁfn

Bt ot s e Rk RO O
h XIGRSRFOOSGHFIMATYRSSLQPEDFATANE) C
SEPhag PERFYBSGEGHEFTLRIAL B¥DRFATEYE M

20/
T VUT O S (T oVv) WAoo ATz o— Vo4

sanpl e was appl i BB to the colum. The col um
12.6 m/mn arjid;qchtx\eﬂmt ed protein was 206
IIolL,LIUIIb CAUTT 11 dULT UIT WAS Ollloll_y_Cu IUI

an _anal ytic KLER the eluted fract?®hs w
an about 95% EGMGEKIVDOK | nt er est 208

£ resul tant )( Tter—steritizedaL_0.22
and_t hen fn? (ﬁcﬁﬁﬁ/]@{t h 20 mM sodi im p Q?sr)ha
0. FGQERLEEC t r aces show hg t DE) pea
containing the protern of interest (POL) for CAS-00T (SEQ TDNOTGJ,
CAS-002 (SEQ I D NO:48), CAS-003 (SEQ I D NO:52), and CAS-024 (SEQ ID
NO: 253) are shown i rPrefejiadeexepmiang coswonesbeats OeFy-37HrectASMIPA peak
IS narrowe d 3
sanpl es (bFrhoa grégg‘;]nglﬁ@%%%f%%d%@ﬁég@%6%9%'@%%@?@)%?%&%%89
produces aarehrenoveddionsthe mature ms@&t‘p@% whiae expSrtéd from £8840ARer and
CAS- 003 sarg)l es all had a s|i ailing shoulder, which if

i nt egr aPedSCRELEEHLEET (ORI a@@ 8YY ¢iiin wayiakle domaing to fogpsayer *
woul d be d f S
ei t her ?h{ilhggi ot(r:T(])ér%ISSo ﬁ%dééwg?%gﬁgu orﬁﬁlﬁgﬁ) %ﬁeﬁﬁm&ﬁﬁ%l es
(e.g., havmcdeﬁécéorednmales)slas viellefs @r;adm@ﬁ]&l’ispemﬂc SR molekubext, es t hat
CAS- 024 was ter this canstr al,.so
produces a %ngﬁﬁﬁéﬁﬁ@ﬁgﬁgg Bﬁoltl%l %&Hra‘é.&@ﬁﬁﬁﬁ

CELL BI NDI NG BY CAS-024 | S UNEXPECT EDLY SUPERI OR TO OTHER

10CDR- SPECI FI C BI NDI NG PROTEI NS Table 4. A conpetition assay was
used tg _conpare_the binding affinity of different anti-CD37 specific
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bnt a2 ng

M Nogs ]

ar
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smal | ABdul ar i AR Smapangeelanteand St BDI 7o neeiicSMIBLPdrpeptides,und on
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25 serially diluted 1:2 to concentrations ranging from50 pg/m

to

0.02 pg/mM. Ranps cells were harvested at 1,000 rpmfor 5 m nutes and

resuspend in FAGS bl ocking buffer at 4 x 106 cells/10 ml buffer.
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CAS- 002 (hVLhVH) 0.47 CAS-003 (hVLhVH) 2.39 CAS 014 (nWHhVL) 2. 16
CAS-017 (hVLmVH) 0.70 CAS-006 (mvLmVH) 9.3 CAS-024 (hVHhVL) 12.7 5
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10CAS- 006 AND VARI QUS CD37- SPECI FI C ANTI BODI ES BI ND 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 ¥B3MEREEt fi c anti bodies. 15 Unconj ugat ed MBIFI/YSR¥SM:358)
and FI TC-conj ugated MB371 (#555456) were obtai ned from BD Pharm ngen
(San Jose, [CAJ, FITCgogggigared BLI4 (#0457) from I nmunot ech/ BecKman
Coul ter (Ful lesst@&NoCA) JDFI[TC- conj ugat ed ANihiScid $elgidine«CBL 136FT) and
unconj ugated NVN4A6 (#RDNOCBL 136) from RDI (Fl anders, NJ),
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25 tunor-bearing mce were sorted into four groups with equival ent
mean tunor volumes (n=14 per group; 2 cages of 5 mce and 1 cage of 4
m ce for each group). The day of the sort was defined as day 0. Tunor
di anet ers We2edae%8+ mi ned with a pair of calipers and tREFIFS2¢08{04385
were cal cul ated using the formula: V=1/2 [length x (width)2]. The
basel i ne nean tunor volunme was 228 30 mm8B, the nedi an baseline tunor
size was 224 mmB, and the range was 179 to 284 nmmB. WO

2009/ 126944PCTI US2009/ 040288 Tabl e XAIﬁ%ﬁE ts for In Vivo Use
Reagent % PO Concentration and Endotoxi n Preparation for Injection
PBS NA | x EndotEsxeression 08 CAS-084 Ap Biraer CDR2-$hecleCGBiNdatG Peotrads 10

MmN nL Endotoxin = 10 Elling Diluted to 1.0 ng/nL PBS CAS-024 100 9.6
mA nL
5 CAS-024 and other CD37-specific binding SMIP molecules were
cloned into a Chinese Hamster Ovary (CHO) mammalian cell expression system.
Transfected CHO cells that produced the SMIP molecules were cultured in shake
flasks and harvested cell culture supernatants were titered using Octec Q Protein
A sensor.

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

15 as did mouse-human hybrid molecules in either orientation (see Example 5).

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

AND OTHERCD37-SPECIFIC BINDING PROTEINS

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

cells that produced the SMIP molecules were cultured in shake flasks.
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Endotoxin = 0.01 EUng Diluted to 1.0 inWnL PBS for 200 gg dose;
then diluted 1:2 to prepare 100 ug dose, then serially diluted 1:3 to
prepare the other dose solutions. Tunor-bearing groups of SCID mce
vere treatW@2Wideds 0, 4, and 5 8 via IP injection of REIUHNGOIPEE
cont ai ning 200 pg of hul gG (negative control) or 200, 100, 30, 10, or
3 Jug of CAS-024. The two | owest dose solutions of CAS-024 were
prepared on the day Of of hhpé%li)%ﬁp@@ﬂcab@d@gts{@lHq@@tecvtesmeaouclaeca frem

protein to r - coded
as descri bmcp@\ﬁvg(sgéb%fl rﬁQlog 5\%@5%& é@é@@ﬁa&%@ @hﬁ‘ Desi gn
Not e t hat Fedogsh AFEF @@aﬁaée wlumnd(ea Heakttars) Was pQuilitrateseat 1@ ls/Mmin
ng/ kg. The a 5[})‘;g‘;om mat e is noted for convenience, and is based

on the nmeak!3ksHiy) foia. @Ol'@“@ vglungs (G\OVBHdRBS- d] he‘ﬂh’k“ﬁﬁe‘iwnaﬂﬁ’ﬁge
t hi 4

i sim Par ves) g 4R ol ARbrBrose B FoRir i b KBS Brneh it

renovabl e Lsibgltise AKTA Explarer 480 éir (@oheathcard), capharingiipececasbiaasi ng

the m d I d h t d_t d
| dent 1 1y GPMIREGEeoTHE ROUTTHVAS PABHRS AP PR BEESLTNCGIGERS
moni tor ed day), i1 i WlcH! ARG dditim PsERA, BRIE0 dHhEh A z(sf-‘w Y,

and tunor di aneters were determ ned at | east tinmes per week
F) by an obeaéd, \%mhllea%@ AHE88. a'lﬁwepomblrtahtaCDr%eﬁtpesrﬁrc birding g0l enuresr
vol unme

Vhetr nmoberofil Fl g BoRBrEnR T RREYTeing 6% Sometis QL of
Fridays) . Deadiiitenqiod @t wiie HtoverLant thef brbegHtYeBH 320 YACKD% ofthe,

unl ess noted otherwi se, "survival" of a npbuse was detern ned by the

time it walutas vlumesl O 2-Nmesphelingethaneswsionisasil (MESheH6.0. This
predeterm Qlﬁf’e[d ubr%hhét &d B&c%h%%%gbta@g Hitlate 2%%%@@ d&%g%&‘ﬂ{éﬁz“"d

if (1) therr e Exceade para ters no ove
uI cer at i onstefilized. um)r occurred, (3) the tumor inhibited the nobility
of the m)use and §) 15 wei ht | oss exceeded 20% of body vve

ne nod8e in the CA r@@fo'lm r@&?dﬁ%ﬁtﬁ@ﬂﬁe‘jg%tﬁw Was ﬁé’EﬁQﬁ;ﬁ’Hf'E bbﬁ’)Pd;ay

35 due to 266 mMmB
at that tlﬁéggﬂ IBﬁ%hF%@%ngadthz cen oreﬂge‘get %ét;Hgéte ‘ﬁhwﬁjr”@l\)
anal ysi s (mnoteoelﬁﬂwnlhz@’cermolettulaiayeleﬁt aggiregaiet;uﬁnrx}gﬁﬁmoﬂ)colﬂm (GBe

| cul at f .t d d of th
mouse was Rrdiehte) SRR I %, oIS Co R E R REaBaRar mas Sonliotaltt ot due
to growth o:ielrﬁmnwseémmdﬁ)rtﬂsmélumﬁslourr@é% v oRigkdpBst RembkimurRf i ts
death). No other mice were found dead and none were euthani zed due to

wei ght 20 oswolumerss b4 unledd%: CYhof ssmplapedsranslind ke thetgplump. dhecolumyns

or oups. 25 SR sPRIn i Wl SR Bludd o Bikln Has i Fup a8 2 sty
usi ng G aphiaidnkr iEaeh settivanas abayred fergnbduetit iuantgnesy amamn: HEDO!

vol umes and nean rel ative tunor vol unes were determn ned usin
one- way ANEREhthefluted rfﬁ?&F'ﬁ'ﬂﬁe‘t‘VPfQ:pQﬁi?%tq Wﬁ@’éﬂ(é‘l‘af\/\aﬂ)‘wtsgﬁ/eﬁtqte'wqf mterest

Dunn's mul ences
bet ween ea EH 81%9?%@@8518% r%??lréaa z’ébh‘ﬁ’%ﬁﬂgé?r@?ﬁ Qihgljg2 gtoup, all
gr oups 2ser eormeniraled dandrtrendonpalatezionith B@ tvie sndiuhrepliasphaind 240 onids

only, the huI G %Eo%lg was excluded. In addition, the high and m ddl e
dose (200,8 009/ 126944PCT/ US2009/ 040288 and 30 pg) groups

were anal yzed as a %%@l?é@ra%@& sh&wi ttﬁa?P@%E’sdJ:&té‘lﬂﬁllg tR Rijcﬁéﬁl df30, 10,

and 3 pg) groups were anal yzed as an ta set f1 cant
di f f er enceptarest{BOV) feaCAG-001 (ﬁ@d@ﬂ@ﬁhﬂ%@ﬁ&d@ﬁé}m N@d48jsCA§ -003

Kap! an- Vel &1z S5 g/ Bh), 33 0l S4B oD 8463 brd S A FISCIRYAB8,
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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5 differences in the incidence of tunor-free nmce were determn ned
using Fisher's exact test. p values <0.05 were consi dered

signifi can%v. CAS- 024 had a dose-dependent inhibito (?/
ef fect on ﬁ’ez‘"éfr”&%“ﬁ of DOHH2 tunors. Wth the excepti i) e ZP(H'QM By

(3 pg) dose regi nen group, the rrean tunmor vol une of each CAS-024

treated gr Si t ha t hat of the h n 1gG
treat ed gr%ﬁ@feaﬂqg@j%s WEE? ﬁa%q'ﬂégtafl'gﬂéhof”ﬁ%dﬂﬂqggy 12.
The hul gG tirrt@@*eeea %b@@mef& athas%Zcﬂ%éP@maréw s esmbulbiér Wdihd BEor e,
conpari sons o tunor vol umes of the CAS-024 treated groups to the

hul gG gr ouglwtéowafﬁé@fr@mma R@randsprebably repreeenis eithenmiséolded of a
d
o Ses e B3l 4 SPghenb A bbb AN & REREERS el I8 RSt gRS

I n cont masbf ng@yﬂﬁ@h)tIﬂh‘ﬂnn&icétuﬁﬂﬁet@ASJOQ&Qva’s%t@h@im@réksfeﬁﬂfeﬂér but
significantly fromthose of each of the three | ower dose q%roups from

days 12 th *B%S‘H”SIEJCE alsg Preduges a mere Bamogenaugrardiationl sraiecules- t he
| ow dose group). Simlarly, the mean tunor volunmes in mce of the 30
pg and 10 pg dose groups differed fromeach other and fromthe | ow
dose 20 group over this sane peri odEXAMPLE 4 The tunors in the

mce treated with, hul gG grew_ rapidl and all of the mce_in this
group were eut harﬁ%@?wgﬁgyqggeog@}lsslé%@ﬁﬁpf%ﬂﬁppﬁﬁ%@ QTHERH 10
bel ow, {ghe survival of m cedpgesscmtBNAW PRbTERE CAS-024 dose
regi mens was prolonged relative to the hulgG treated group (p<0.0001

inall 25 cases). In terns of a dose response, there was no

signi ficant dlffere e in the survival curyves of ce .treat

The hi ghest (200" and® SBEPRLNT Y AR YRS Ghuerd KB b RB T of
exception @iffefdht InGCDBY SHEHRS drigiNmobiDier ﬁnM@ﬁo@wéﬁﬁa&leé‘aﬂi(\SMiP

di fference between the survival curve of each dose group and the

survi val colesulss teddpr3grfountboy Rans eelle e Sdlymiphablasioihes!t lingsderived
000 1380 aHE BRAEBRERSHA polp e pbrfed Pare AT EP qrgece
| nci dence (@ASQ06; SEQE® NO!7) mestiaeied @ithupe FRIATUBRieR/fRudpessenbediyan
Free | nci QUAREESRBIENaeatS) rolped,asuRs SIENdBro f cemigate i puried
unlabeled chimeric anti-CD37 SMIP molecule (positive control) and purified
unlabeled humanized anti-CD37 SMIP test molecules. Higher affinity showed up
20 as a weaker fluorescence signal and an FL1 fluorescence value was used to
generate the competition curve. Briefly, the reagent FMAT Blue® labeled
chimeric anti-CD37 SMIP molecule was diluted to 2ug/ml in FACS blocking buffer
and the purified protein samples (CAS-001 (SEQ ID NO:8), CAS-002 (SEQ ID
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.

62



Exact Test (conparison of tunor-free incidence)d HulgG 200 600 [ig 14
0/ 14 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/ 1WO0 2009/126944 PCT/US2009/040288

10

15

20

25

30

This FMAT competition assay showed that CAS-024 (humanized
anti-CD37 SMIP molecule having a VHVL scFv with a 25 amino acid variable
domain linker) has the same affinity for CD37 as the parent chimeric anti-CD37
SMIP molecule and, in contrast, has an unexpectedly up to a 4-fold greater
affinity for GD37 than the humanized anti-CD37 SMIP molecules having the
reverse VLVH structure and a shorter 16 amino acid variable domain linker (see
Figure 3). The best binding, aithough still significantly less than CAS-006 or
CAS-024, was found in a VLVH construct that does not have any CDR mutations
(CAS-001). However, CAS-001 was consistently the worst expressing construct
and produced a non-homogenous population of purified molecules — even for this
construct, CAS-024 bound from 1.5- to 2-fold better than CAS-001.

This resuit was also surprising because M99 and Y102 in the heavy
chain CDR3 of CAS-024 are mutated — the Y102 position is generally conserved
and it would be expected that a change at this position alone wouid diminish or
even abolish binding (e.g., CAS-062, mutated at postion Y102, has detectable
but severely decreased binding compared to CAS-001 or CAS-024, while CAS-
063 to CAS-067 each have barely detectable to no binding activity in this assay
when a mutation at postion M99 or D101 is added, data not shown). Thus, the
structure of CAS-024 provided a molecule that surprisingly bound as well as the

chimeric molecule, CAS-006.

EXAMPLE 5
ExXPRESSION AND CELL BINDING OF CAS-024 COMPARED TQ

Mouse-HumaN HYBRID CD37-SPECIFIC BINDING PROTEINS

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.

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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CAS-014 (mVHhVL)

2.16

CAS-017 (hWLmVH)

0.70

CAS-006 (mVLmVH)

9.3

CAS-024 (hWHhVL)

12.7

A competition assay as described in Example 4 was used to

compare the binding affinity of different mouse-human hybrid anti-CD37 SMIP

molecules compared to CAS-024 binding to Ramos cells. An SEC purified
chimeric anti-CD37 SMIP molecule (CAS-006, SEQ ID NO:247) was labeled with

10

the FMAT Blue® flucrescence dye (Applied Biosystems) and used as the

standard to compete with purified unlabeled chimeric anti-CD37 SMIP molecule
(CAS-006, positive controt) and purified unlabeled humanized anti-CD37 SMIP
test molecules — CAS-002 (SEQ ID NO:48), CAS-003 (SEQ ID NO:52), CAS-014
(SEQ ID NO:251), CAS-017 (SEQ ID NO:252), and CAS-024 (SEQ 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

64

regardless of orientation, and that a fully humanized VLVH construct with no CDR



significantly different fromthosc of Hui gG control (p<0.0001 in cach
casc, log rank test). gValues in bold face are significantly
different fromthe hulgG treated control group. 20hOne npbuse was

eut hani zedWBRMWaAP6936 due to >20% wei ght | oss. The nousHAP2HHOHIBT
volume of 266 mMB at that tinme and was treated as censored data for
the Kaplan Meier analysis. WO 2009/ 126944PCT/ US2009/ 040288 Tabl e 10.
p- Val ues f Brutatinfnsdrindsobetist Usin otheahugnized mgiecuembut stil dasdipinghede

Bet ween CAS:- T | ' I f
ndli cat ed HOATG iREY GEASIbELRS R Todher el i sadbestipiop
Fi sher's ewagdtidnedt CORMoRLHIS atvl@dulé Watld bd beteeribiededten i, #20particulfo
0.7091 1.0000 200 vs 30 0.0132b 0.0542 200 vs 10 <0Q. 0001 <0.0001
order (VLVH or VHVL) did not seem to solve the expression problem, even when
5 alonger variable domain linker is used (see CAS-014). Thus, it was
unpredictable to select a molecule with the CAS-024 structure and properties

similar to the parent molecuie CAS-006.

EXAMPLE 6
i0 CAS-006 AND VARIOUS CD37-SPECIFIC ANTIBODIES BIND

SAME OR AN OVERLAPPING EPITOPE ON CD37

Experiments were performed to identify the CD37 epitope bound by
CAS-006 and other previously described CD37-specific antibodies.

15 Unconjugated MB371 (#555457) and FITC-conjugated MB371 (#555456) were
obtained from BD Pharmingen (San Jose, CA), FITC-conjugated BL14 (#0457)
from Immunotech/Beckman Coulter (Fullerton, CA), FITC-conjugated NMN46
(#RDI-CBL 136FT) and unconjugated NMN46 (#RDI-CBL 136) from RDI
(Flanders, NJ), FITC-conjugated IPO24 (#186-040) and unconjugated |PO-24

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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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 Scc legend to Table 7
for infor mBLIBRBH*H he groups. Shp val ues <0.05 are i n HIVEPROLEY,

enphasi s. of the mce in the hulgG treated group and

Al l
in the t I t Q 3 -024 d . t hani ze
ue 1o or ok TBI PRI SRS BRI Y ased s oot v &
the groupsoXs-gbse11g,6ad)gd Wi th 200 or 100 10 pg of CAS-024 regressed

to the point that no palpable tunor was present. By the end of the
study, 11/14 (79% oReattwnsivaseishieldashirerh ligheandastirrddytarsinudas)e fap7dups

(p<o_ovo1 DB ahBP IBpuBiocrisoclieh WER B Jaspm wrigent BRepes,
exhi bi t gd deogesetianaans kit ahd BbuR kY 1e00 §56rS MhUES U @4€HarRe into
est abl i shed subcut aneous human tunor ( H2) xenografts in SCI'D m ce.

The two_ hi GR&svithiazide pagiragwye upoonivgateddTé g TheOP at 2P abt arph494 nM
e A8 ARE R 290 A o el LR B M, o
nmost ef fi ca@giSelits whs teliperimentally determined for this instrument by reading dilutions
of the starting unconjugated SMIP molecule, the concentration of each of the
10 conjugates was 4.25 mg/ml and the following FITC:protein rations were
determined: 2.7 FITC/CAS-016 at a ratio of 15; 3.7 FITC/CAS-016 at a ratio of
20; 4.4 FITC/CAS-016 at a ratio of 30; and 5.1 FITC/CAS-016 at a ratio of 40.
BSA was added to 3 mg/mL to help stabilize the protein. Binding of
each fraction was assessed at dilutions ranging from 100-24,300x on Ramos and
15 3200-25,600 on human PBMC. All bound, but the MR30 ratio was chosen for
further use since it gave a high MFI that was well maintained over the titration
range used, indicating that binding avidity was least affected in this reaction.
FITC labeled antibody conjugates were titrated from 10 ng/mL to
10 pg/mL in an initial binding study to determine the optimal amount to use in the
20 Dblocking studies. The level chosen was just below saturating amounts, and was
kept constant in the subsequent assays, while levels of blocking antibody were
increased over a 10-fold range. Data were plotted as percent of maximal binding
versus concentration of blocking antibody, so that higher levels indicate less
efficient blocking, while lower levels indicate more efficient blocking activity. All of
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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reginens tested in terns of inhibiting tumor growth, prolonging
survival, and 20 inducing conplete tunor regression. EXAMPLE 8

EFFI CACY OF CAS-024 AND RI TUXAN(r) AS SINGLE AGENTS I N AN ESTABLI SHED
HUMAN TUMORO(2BBHERH4 XENOGRAFT MODEL | N SCI D M CE 5The oONjTa¢2009@14288
this study was to exam ne the efficacy of CAS-024 and Rituxan as

single agents in a nodel of established human tunor (DOHH2)
xenogr af t s uneorpay alediand-CIAS/ Kb atiibe itsinated comgantriagons (LR.O+ZH3INE, or

ol T cul ar Bro it affid menBioffmliget b e nlf uhfk bt
subcut aneouslibodigd and PETd ibelcandnt®bdy esRlLgateB-wefSahiBedts fadctiBis prior to

Sormerville, NJ) at 6.5 weeks of age. On day_ 8 post-tunpr inocul ation,
pal pabl et BHBHaN abeelisa e eals Ware dnariashad 2 Sitimarwiih EBS amblixed wit

t unor - bear i ] r | f 0 = r '
cages of 5 RA-TmEERIER, COMA DT B (ol el Bl ivese

~The day of by fiewssytdmetes using iarFACSGalibay ifdtrafenbens Ceti@uedivsoftivare (BD
di aneters were determned 15 with a pair of calipers and tunor
vol umes wePOSERNEES RHIRE fdt he fornula: V=1/2 [length x

i dt h) 213. The b i i m; di
E)\z,imsel i %e tum)resi ?Z%ﬁ@%@%&%ﬁfgmpﬁdeéér ri\é%§\)/(\j§)8 811 tc(:)é“g%é?%rgén
M ce (15 pimcubatedtimBftweall \Gbpitomerlatet ire ataedngmeday@BE with 28hchoBisei a | P
injecti f 0.2 n of PBS tai ni 200 CAS:- 024
Rt aarlfc) STROF HRFRca 680 02 art s DEn AR R nics biesiredior
the hul gG fo@ﬁﬁ'rﬁiﬁﬂtes%ﬁo&nttéﬁhégﬁdt%rd iR the 8§Fk?¢lﬁcfaﬁﬁﬁrga§éﬂ aitl-ops7ver e

prepared in simlar volunes and the contents of the tubes were noted
on r enovabimAbsakrreaddad o avieet ceoesirativrooivd ggimat rasubiagiimg diution of the

codo and i HBAPRISTSRoBRE Yo BERulll, IETeRticR it s ) ouBBlEEk 25
25M ce wer giines bofoeeh Eahparataye i g dark, iserewbibiogy 2 WAIngdd with®BS, and
determ ned weekly, and tunor di aneters_were determ ned at |east 3

times pér Trally fxgd i “pargiprangldehyee el BB (Ve flewaianda SQ) Gellstwrre
t t t ; ; i .
reatment g8y T PEANARR YRR EAEY Piahes dGarEheabove

wer e al so softwareSBD Biostiences, 8hntJoserCAJ vol unes relative to day O,

using the fornula: el ative tunmor vol yme on day of interest =
Vol e on day of i HEBLONONG RS P BT Suskgyded I FHS

2009/ 12694, 0 i 9 i
(634 RRRRFOEIETP KT aihnsliln g FBS (GipcofinMdioger e

euthanized 1 f their Ttunor vol une reac t han

M8 on26r i (taiking nedia hatissconwentatiemdirpproximatelyd x 10fmellpimit. ocellswerend

e 1t vedon e b e satinles Buurefhin B e R e Tt Al 1o €
predet er m fhedinal dédignate@ebnsBrdiatiens. Rabttorsolerlifcutbatedr 28 iR licd
if their tunor_ volune exceeds the paraneters noted above, ulceration

of a tunoricec&amples were eprbffupad iapf tashad 2riispes witlh PES. t hld Crharad @ntior

if weight 0%6, ): t] St - f.ormed
using G B B6 $5ATa0 B ndire Tl +dli AR BELS: 50t
tunor 25l Linesbated 46eainutes] ort icy e Shnpids wotdudatrigee, wisshedm P8S, tsemg a
one-way ANOVA for nonparanetric data (Kruskal -Vallis test) wth

bunn' s  mul %681 18 208 474 BRTERdehwde in BBSHIUSR, {ievelang, Ohigk dzeljsivere
survival o, ! i r | LS - }

survi val aénr}i %?s%ﬁ%kggﬁg\é@r@ngg%\%pa \[' %L?l- '@%%?ﬁﬁg‘@?%@g St(:ur ves.
Si gni fi cangoftardi(BDBiesuerwasnSahdosad@Aence of tunor-free mce were

ot or e VST M0 P SRl iBSdT o) obbe deberaent BRI bisng, 2°" o
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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M ce were euthani zed when their tunor volune reached the limts
descri bed above. One nouse in the CAS-024 treatnent group was
eut hani zed_on day 45 due to weight |oss >20% This nouse_had no

apparent SKOHHEP4t 20 that tine, and was treated as JETEGREENHEES

for the survival analysis (not euthanized as of day 45 due to tunor
growt h) and yas not cl n the co ar| n of t r-free
i nci dence 1'% %e%l}qa[ ij‘ﬂ%'d'g'hu%\’e NI f&o?lﬁﬂﬁhﬁ‘:@@é{da%d

none were WRWHP@QQ Hletkeb betRr Han MB3d1, B&%ﬁéw@b%&%ﬁe@ﬂre leckln%
impai red nobility. No overt signs of toxicity or weight |o0ss wer

obser ved |mmdpew@fwoh@|ahMmmU@SdEmlrQ 8hrt a not shovvn)
The CAS-024 and Ritu treted hi,bi t e r onse to
treatment. Mean tuno'ir('aqr;jgl't ga&awts %ﬁ@ q'é{ﬁﬂ Eh?f'ﬂ? ?‘1 edt ed
groups \ger exsérineérits it deriorPBein Whmh JVdhialis @‘Dmrgaﬂé@anthtﬂﬁ:ésr@aﬁeed
group as early as day (after a single injection of drug)

renai ned | iaiéed ionmﬁswlkiwo tampgieawiéh gue applaentor Hinging foc mCDST

di fference I S

pet vieen  RECERGT03heg8is 1 1, e BPtests B ™ |
2009/ 12694BIBCRINYSRRIEY 4 AR & ffbbduwsgéstbdﬁmtibéteu thet iNenarieus COB7zed
starting on day 11; therefore, ari sons of tunor vol unes were not
per f or med bésaet?%@@#'b?qiﬁ%a%ﬁﬁ%OOG ave the same g glogeliveriappiRg BPIRRES-

treateqow th hul gG grew rapidly and all mice in this group were
eut hani zed by day 15. In contrast, by day 15, the majority of 5
tunors in the CAS-024 and Rituxan tEXSVBUEGt oups had regressed to the

poi nt that no pal abI t unor ent . _Not ab he response to
treat ment was dur@ 5W%SF9%§'8§E'%QQEW%%&%§WHM Yhe end
of the study, all qiluMh@TﬁiAbw{BO Z?%QQGQAIEW@BE@N%GIWFOEM due to
gromh of their tunors, whereas 10/14 (71% of the mce in the

CAS- 024 treated group remai ned tumor-free. See 10 Table 9. Thus, at
the end.of the stud rvi S an he incidence of

Lo 800 micet n1ine dedie P itk ekt BRI e ik esnonse
fromthe higltegatment wmh ONPOR4 angl nidtiel &Y éd1AleiReel rsﬁb&mﬂdn@cﬁ%mﬁh ke 6
shows t hat CAS— 024 was_statistically superior to Rituxan.in the in

vivo treat {RAHHS) xenpasathmoggl inngiald) mese. fROHHZUS & CPYSHENa. humsraBt e
& op o ST LR B e RS U BE MRl SR
p Val ue f rrdeiehmglsmnk 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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Test' Death (other than for Tunor Size Sacrifice) Tunor- Free M ce at
Day 81 Fischer's Exact Test (Conparison of tunor-free incidence)b
Hul gG Days 0, 4, 8 600 pg 13 __ 0/15 0/15(0% NA CAS-024 | P Days O,
4, 8 600 jV§20Mde¢Hhed <0.0001 1/15f 10/14 (71%f <O. OCREH/US2009/040288

Table 7.

Reagents for In Vivo Use

Reagent % POI Concentratloln and Prcpa_rati.on for
Endofoxin Injection
1X
PBS NA | Endotoxin <0.03 EU/mng NA
Human IgG 10 mg/mL Diluted to 1.0 mg/mL
(huleG) | Nottested | g dotoxin = 10 EU/me PBS
Diluted to 1.0 mg/mL
PBS for 200 pig dose;
then diluted 1;2 to
9.6 mg/mL
CAS-024 100 L prepare 100 g dose,
Endotoxin =0.01 EUfme. | 3 0 erially diluted 1:3
to prepare the other dose
solutions.

Tumor-bearing groups of SCID mice were treated on days 0, 4, and
5 8 via IP injection of 0.2 mL of PBS containing 200 ug of hulgG (negative control)
or 200, 100, 30, 10, or 3 ug of CAS-024. The two lowest dose solutions of CAS-
024 were prepared on the day of injection to avoid the need to add a carrier
protein to the most dilute solutions. Drug solutions were color-coded as

described below (see Table 8 below).

10 Table 8.
Experimental Design
No. Mice, Route of  Dosc per . .
Group 1D Injection, and injection ';:lg':;%lgl:f C];l:;:lam;e Cum:l]ﬂt;;{(e la)ose
Treatment Days (ng) J (g (~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
CAS-024 IP injection
3(_) 30 1.7 90 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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Rituxane | P Days 0, 4, 8 600 pg 43 <0.0001 0/15 0/15 (0% NA
"Survival" was determ ned by the day a nouse was eut hani zed due to
tunor growth. Qther than one nouse 'n the CAS-024 dose group (see OD,
no mice weWV® 213t zed for reasons other than tunor vdGURSHEAIBHg
the predetermned |imt. 20bEach group was conpared with the Hul gG
treated control grou Tumpr-free"” mce had no pal pable SC tunors;
confirmation of turmlsoé%ﬁqﬂﬂt'%{tﬁs‘éﬂr@eorﬂa%feﬁd'ﬂ SEWPWNPW@FW%W&C@DWS

dThe nedia f%rtgbgfbveh %n%ﬂ'ﬁbﬁﬂ%qawgnAEErQ\é?sl‘ﬁéat%Jpﬁlh

alive at t e en erva eri od aced va ues are
si gni fi cantregtir &f asseesmgrtlwnmd:msleced aldolog@odeotwrezbh tiinendmoted thes
eut hani zed on dae! 45 due to >20%we 5@34 . The use had no

e

appar ent SEOY%ABY idantivefithe tyke ‘é’rﬁ’&e B ‘F‘?tﬁ e MigeRTEr or
the conpar hﬁﬁ’l"l éﬂg‘Haf Vid 28 |H§E8@t=cﬁ$ \ﬂ@phgslwere determined wiegklg' Bnd

concl usi on, Rtu were efflcaclious as sin gents in
a hunman tutmnor(dlﬁlﬁlel@)‘s mgetefmmedc&lleasmmds marweeek\w IW bobhamgent s
caused aniE|t|a in the mce, |long-term

S o BB T G 1 el PeatiieniodRs o Fuffios Soffies 8% 1

CAS- 024 ascHlclldra &s di@ic@@é@‘éb@@é eMlMér@éutﬁéﬁlte@Pﬂ%lﬁ LA™ YBlime
Consequent |y, CAS-024, a hunani ze anti - C%DS? SM P, shows significant

ef fi cacy i réashed (qul‘ﬁlt%%n 15QMEM Xon 3P mm rmuEruéaysnc Q@atfh‘qa$7ﬁ§b$r$ t hat

her of oPe SUAAIRIA e,k gPaBo P nikES oblelSunes el e

| eukeni a praiouesinssi detdreninéd by te Bnd itiviastewth abiked ahé@cs m@tunm vblume
treatnment in Ratlents who fall Rituxan(r) treatnment. EXAMPLE 9 IN
VI TRO EVALUSRENING tog: predsiermineshiimitsety hayrtasalsaipdeemming e destiamized

151t 6’,&[??., %

conbi \rl:lgtsl gﬁmtﬁﬁﬂ%’é c em%%grﬁg%ééﬂ}ﬁ% agen%%% ﬁ%r a | gg,r(‘tﬁ?)ﬁ{g}eﬁbh%f' "
chronic | yammorymcwrﬂedu(&rmatl(nﬁdrumhlbﬁd thel mobilityrad tiies e@use, and (4YS

Pat ent lic on Publ 0 059306). As CLL cells do not
agt ie\r/]el1$p8‘fvl9'ig§£f°{5ﬁ egrgqeqedegﬁih ﬂPéBIg‘ljl‘/ Hz‘éx? t he d?atta i ndi cate t?\at cel |
proliferation is notogemusesth fh@rcA@Q)zarWﬁﬁaméhtaﬂwfw@sct of

CAS- 006 or CAS-024 for 1ts synergy with chenpt herapeliti ¢ agents. The
pur pose of ettharized odyaytIvedusf iorvegighidess »20fét diis meust batiertu@asvoRrme

T B IR BB R85 ST B AL
cel | cul t uamalydis Wdt lcathinzaane drelayt3Bed EoBunRdt gedwihf. FHShE24lcanrdion
chenot her apeuti c _agent (drug) vvoul d desensitize
20 of tumor-free incidence at the end of the study, this mouse was classified as one
that was euthanized during the study due to growth of its tumor (its tumor was
growing back at the time of its death). No other mice were found dead and none
were euthanized due to weight loss, tumor ulceration, or impaired mobility. No
overt signs of toxicity or weight loss were observed in any of the treatment groups
25 (data not shown).

All statistical analyses were performed using GraphPad Prism
software. Significant differences in mean tumor volumes and mean relative
tumor volumes were determined using a one-way ANOVA for nonparametric data
(Kruskal-Wallis test) with Dunn’s multiple comparison post test. To examine

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,
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25 or enhance the response of mantle cell |ynphoma cells to various
chenot her apeuti c agents. The chenot herapeutic agents tested were
doxorubicin, vincristine, and fludarabine, which are used to treat
non- Hodgki WOSM¥idMbma and ot her | ynphoi d mal i gnanci es.PURES29098&12p%
a CD37+ human B cell line established froma patient 30 with mantl e
cell lynphoma, were tested for growth inhibition in response to
crossl i nke@NEAS-HID Froyps WerepadEee @sqt org datacset.anddbr oniddiecand low dose

vincristin i ( i ) - Q24 -pr.eji ncubat ed
uth ant! - B0 pheI U Bns 6 deled aDandifer i 4P SR L0
cul tured wdiffergresis imsahviatobmics dver ARG weneciBiéranined gsivi@ Kaplah-Meier
concentrations of the crosslinked CAS-024 protein, in the presence or

absence of SYMHARAIKHH ¥R 1201 8RK &St T SeAMARNGiSHIVINA! fePvest [Significant
fl udar ali ng; I a.l r I : ,
u Bi Nirfe g lﬁ%e“ﬁéiﬁeh@gﬂgﬁﬁg% m%% s d%fé?‘ﬁ'@ﬂteg{: LE%I’N{# Fisher's

i nhi bition was assessed usin vi abl e cel system
(i.e., viabkacttest] p vpleast $0.08 dvebby caisideret siggif)cant. The

5, " i S e Sy LT
nunerical paiie? wARersOVekh tHe SRSPHISH BOheITRIBal) GbseegihEdBfdupethedose

| evel s, 10 enabl ed quantitative drug/drug interaction conparisons
bet ween di ffegndumotvelymentisiashGAmE24 Reatdd groue massigniicssdy laver than

conbi ngt.i o L neli @ effect |level, i ich effect |evel

- epr esaft oheb B toBiRrian ot Feafo ofSlnpf SGiuar oV T Emeiea 1 ¢ of
each eff ecthrb@yedaye®. THE haReBItredRl rhike @Rré¥niiani®atstartify h dayh20) was
considered synergy, = 1.0 additivity, and Cl > 1.0 antagonism 15

Val ues pr edErRIBEE. SPBPEREOHRffUMIENPILBIESE dhe 6AB024 reater graursitaghag
values pr prare e e e agh
o £ uo aPTRERuBIRAY hot detforfREPOLRIE nd bofffs IR ofh dodke Tl st ne

CAS- 024 angksgonss, Uhéreiwasnas sigdidicantvaiffé¢réhce ot theingearf iunsortvolurckd dithent

from1.,0)., None of CAS-024 and 20 c¢henot herapeutic a%ent conbi nati ons

were anPaghff RENEStASse.9fows Ao In the slHey. INRAUSSE THRMEAHIMOf he
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Adverse Events (CTC AE) toxicity grades.

addi ti onal
Resul t s:

To dat

cycl es,

Patients may receive 2
if positive biologic effect after first cycle.
22 patients have been enrolled (cohort 1-7 and 9

20 and cor‘rgloeztmés'zuﬁs’r“éat ment (all have received prior fl JfaVSBPRAGA

rituxi mab treatnent).

Si x patients have entered a second cycle and

two patients have entered a third cyciaep,legl'he pati ents being treated
Cohort 4 patients

have gone through a_nunber of

I’IOI’

had from6 to 10 (rré\a?daﬁn §5‘“&YP<!T88%P@

prior regi
[del (17p13
toxicities
infusion tp
the 0.3 ny
bi ol ogi cal
patients h
reducti on

One patien
no serious
t r eat ment

of 40% and
scan and c
7). Two pa
5Concl usi on
t r eat ment

limting t
since pati

i mens

I/

WCSOEE“TQF Fﬁ%"dﬂéﬁ? 9. 5)

ICIID} I:I

1), n=5
OfreEt ehtﬁ

kg aoe
aCtIV|ty

Ina del (1
TuRVEN S
ek
aII el gh
i ncludin

ops éuydvhli n

: LCII IIQVC

1g22.3), n
eMedits h

11%

Tiveet (Dayr)’s
j pat ients

{h
ﬁga:h

eto

se pat |

otdosd"dmcmtl N
currgdred | d (

trat
ki E‘ﬂ%e{?m@ 1).

UCIIUI'II L, L

dntidenc8e(i
atEad pller]

aﬁuefurC

%&%}%
(EHM ison

or-free
dence)”

d ﬁ,ﬁéél al

n pgpl pher algnp

clrearin

of —teuk

T d CU[IS

ang the T

cedul all ouU

nocytlé coj'nt hed4 beer 6494("eq Fi ite 5)

Bag.0%4 9
advgpse ¢

Y% T EeducCT
bv e g2an

Ofm T 1T per

i Updefined)’

rphera— 1y
ui ng0iespor

nqq EE ¢
sec@iher

OUTTt W t 1T

3 meRfHs ¢

(SERs-0k4 0
a rgguct

ITe 6). O
orP00mel y

e pattent

pUngsha s

tad—am 1
i ze ¥HM"36%

realgﬂ“l n
as( %)err

i ned

nem)%l ODI

ONEARIEH
t| engg ha

0 Tespon
i a%&igni f

narter 3
Fi cadf i no

TONThS Of 1
reas&ltn pl

reatiment

av¥ (éﬁ%bc

See I—I ur

CAS.ofaT
i t h{gm ni

s This O
ral 3¢ 1 us

7 SM P
onal8t oxi

reculre 1S

ci t y¥&hd ng %éé}/v)ec dodéA

a Wwel |

I er atred

OXCAS10Y4

Ihere als

D Seens 13

entsswith

sevéd€e d

Fops1?n 1y

conpl ement |

be a
rrpho%/%/e cd

uft'd Bpe

nvol venent

e

not Mhkowi

signs of tumag,lyst S, S¥adLp

| ymphocyt o b'n%% er£881@

clearin

di sease;” a

patients V\Atﬁ;r
| ow, non-sat

VI TRO EFFI

det er mme th@un«; aﬁ

CAS024 and
i ne) and
fol |l owi ng

b

nd/o fp‘@

h

CA

bea
SU-

hu

s E
"&5‘8‘1

| r%‘l?s
Y 8%5’

e

reg(,hm t
e 1

Ya‘}‘ﬁ*?l%%’

&t?{he bt lﬁ
Gé’??ﬁ?ﬁwais et

0

5‘3%1‘

T i

ed te

a§M195

I' mlc were

éw

l'u [E%gﬁi"%

ted per da

N “?%“83 G

n of mar

4t alilﬂg r The
‘ektn Si ze,

row

iyBaPpRzct d?FcfP (KT n

$rP

U amze
I ne,

e cell

eyfhanized
el

20|

e

‘éa?f\?é&“eé?
gsm;é

OI' e?an

1&lrﬂst

g

(0]

]an 1ai‘t i on of

ma cel l
Frﬁ B??ﬁof‘?lﬁ ce 4580t The
were used: Rec-1 and

SU-DHL- 6 ( bot Fech P Mmpﬂﬁ%‘ﬁﬁb@hﬁiélﬁﬁ Iregtedqenirg) prouBendanust i ne
( TREANDA( 1)) ‘“Tmsnegdian aveisd dimk isomiidfined Wirnn»69% iof the mice Weshverngthe andRifdrenacy

(Seatt 8, WApbmndtiswgsrie.ssol ved in PBS and stored at -20C unti |

use.

25Rec-1 and Sixddklrthldredclisdicarrtien Pk airgidhal ddrvesol 4 iaehdcs o) dre i N 100111
medi um i n 96 sigeilitantly aictkrest feb@tkhosb bEigk ¢® edrinoNp<l. ploa G ch a8, log ramer e
treated withtasdri ous concentrati ons of CAS024 that had been

pr ei ncubat ed swiihda irf¥Md ﬁwh%hfﬂ:ﬁtg(dﬁdﬂ%%t ﬁ&ﬂﬂ@h@%@%%‘d&nm H)Qﬁ‘t ed for

96 hr h 3
bendanust i
i ncubati on,
100 pt/ wel

were analy
(Perkin El

4-paraneter curve fit

D ego,

7C,h
ne

%0
ﬁ%ﬁ

zed by
mer,

o8B L 3E RS Gull ~9
e \5911%4 GACHLIF

S were coo

det ecti on of
Wal t ham MA) pl ate reader.

I'ﬁ‘(:jwtao roomterrperature an
| of "ATPlite detection reagent (Perkin El ner,
The assay neasures cellular ATP as a marker for viable cells.
| um nescence using a Topcount NXT

Data were reduced using a
in Prism(version 4.0, G aphpad Software,
CA) and the 1C50 defined as the concentration resulting in 50%

2l hﬁl

qce

i nhibition conmpared to untreated cul tures.

72

Ui an 0
Qfo

aﬁ?}% o

Bost on,

I'l'lOI'

vmth

San

Sarrpl es



5For synergy determ nation the Median Effect/ Conbination Index (Cl)
met hod was used for data analysis (Chou and Tal al ay). A nunerical
val ue, assigned to each drug conbination at predefined dose |evels,
enabl es quiRPPA2$%E drug/ drug i nteraction conpari sons B5dYYn2dq/040288
different drug conbi nations. The C values assign interactions into
three categories: synergism 10 addi{hMeliy, and antagoni sm (C <1.0,
=1, or >1.0 respectivelyg. After |abeling and data reduction,

Conbi nati on | nde¥alueg for isgie pESwEival frupees and i Twgnarterecincidengs

sof tware package (Biosoft, %ﬁp{eh%_o eaTQFGF(ﬁﬁ) lts of two

separate experinments show t e Cco |n5t| on o 5024 with
bendamustine rlesulted in synefgr sti ¢ vaif R ididat&l dRfasisdtd © ar get

cell growth (see, Figure 11).Mt5 §in ESut s v ; d
showi ng t hat S e S of(w;,gﬁ'é ]ﬂ:\fﬁ:u:biv nd%ﬁ%ﬁﬁg’f@ f%%r_
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atient with fortic | nona. Fi T TonDOAHRZ Cgl,'S wWere
Pnj ect ed subc tfn?ogb‘?{; | x[rg Ipe y %’?dgf fenal-e—CB--17 éC! D mcd. On
day 8 ppst - t umpP i BEEH 4P HRF ST AF &°FGSr s were apparent in
majority of m cB."a]‘*Fhéo'qSﬁ‘i’?ﬁ’rb-"Eé?é‘r'f"ﬁ“[’?ﬁs’ée were sorted into five groups
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mean rel ative tunor volunmes were determ ned using a one-way ANOVA for
nonparanetric data (Kruskal-Wallis test) with Dunn's nultiple

conpari sonmg)ost test. Significant differences in survival of mce
over time WErYHéP%8? mi ned using 30 Kapl an- Mei er sur vi vaiCTARPY L0288

with a log-rank test for comparing survival curves. Significant
differences in the incidence of tunggé&tﬁggﬂice wer e determ ned using
Fisher's exact test. p values <0.05 sidered significant. In

the Bendanustine tEeatQsy & @ABSOECANG RfUSAM &s @%Lﬂiégseggﬁmﬁ@re seen

starting around day 6. On day 10, one nobuse In the

Bendanust i ne t ESAABHMSHEDGH AN WaOR ([PQHNIZ) KENAGRARTAVIQDEIOB\REGIPHVICEOS S .
This nouse was treated as censored data for the analysis of survival
curves. No 5 clinical signs of toxicity were seen in the CAS024 al one

treatmemt group.  The objective d¥ thistst@t WES iEexHRIRE I éﬂfb@% 8ICAS-024
inhibitory effect on the gromh of DOHH2 conpared to hulg d

On 13
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d i | t
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(Fi gures 1HWAphotlasB)id cdll inegdefivesoindm i pdtienewite follicu@rdympbema. vol umes
and nmean rel ative tunor volunes was al so seen bet ween Bendanusti ne

and the CAS024 + Berﬁ&?rﬂglﬂi?%P%ﬂ%Fﬁ% Vere W‘WUWGHQVHQE@ wer e
no si gnif i g oftefiaRt EBCRASE IR mmraHaRrsefrﬂwrgemg alB B ek Ur lae.

t unor vol umes %etween any two other treatnment grou
vol umes oven dayrfepost-tuimer fnogulatjion,upaipdiie fumorsiveara appafeng i & niorit¥ loé

t i h i t t i.t h hul gG .api dl d . al f th
e s TR behting ot HereaartedinR el st (R s B o
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any of the treatnment groups was prol onged conpared to the hul gG
treated groliipesprizeasdefved asotayl pf Heslydy) Tumesdianetersavers determined

signifi,gant . diffe t rvival r of. al hree ., .
troat it BiOa e ladt A BHlror FoRMeS it Banlhs et v
combi nat i oferiggh RgwiIPER] Thettaseliid®ieas turabevagasiwas 228 mm?; the mboiag
of the hulgGtreated mce were alive ﬂthus none were tunor-free) at

the end of baseling fumyr $iaeywasA27(mingand therrange wamn1&1 o872 mAE. iMise dtnce
of 25 tumogsdf; hEsrdl r : 00 | k: 4
and Benda esrt fé;agm?p e§’t°HE?1§”ESer @%%g& gﬂdﬁ% ?ZLH?%A@/? %n@'éieczﬁ%éggziﬁ'?%
Bendanust i RBScontsimag i200 |igrreahare igG,ds ASH024 ToreRituxsa® (fior & togalidf is0anky
differgpnce in the incidence of t r-free m bet yeen a f the
treat nlt BHBUES DreqEeosoN e AR TH IS uby 52608 FABE b reREfan
Survival TgBpand|tipk 4RHe Préfardd PEinfilbLFoilires aRb thé BofBAtsYf théfibes
bservation Period Treatnent G oup’ Treatnent Days Median Survival
Ti me ( DaysWyeremoted oFremovable labels. An investigator who was not treating or
assessing the mice placed a color code on each tube and noted the code and
identity of the tube contents in a laboratory notebook.

25 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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I nci dence at End of Study hul gG CASO024 10 pg Bendanustine 10 ng/ kg
Days O, 4, 8 15 17b 17 24 0/15 (0% O0/15(0% O0/15(0% 2/14 (14%(

Days 0, 4’w%2009/12%%¥5 0. 2 4 7.9

10

15

20

25

30

PCT/US2009/040288

volume on day 0

Mice were euthanized if their tumor volume reached more than
1500 mm3 (or 1200 mm3 on Fridays). Death is not an endpoint in our tumor
protocols, and unless noted otherwise, “survival” of a mouse was determined by
the time it was euthanized due to its tumor volume reaching the predetermined
limits. (Our protocol calls for mice to be euthanized if their tumor volume exceeds
the parameters noted above, ulceration of a tumor occurs, the tumor inhibits the
mobility of the mouse, or if weight loss exceeds 20%.)

All statistical analyses were performed using GraphPad Prism
software. Significant differences in mean tumor volumes and mean relative
tumor volumes were determined using a one-way ANOVA for nonparametric data
(Kruskal-Wallis test) with Dunn's multiple comparison post test. Significant
differences in survival of mice over time were determined using Kaplan-Meier
survival analysis with a log-rank test for comparing survival curves. Significant
differences in the incidence of tumor-free mice were determined using Fisher's
exact test {p values <0.05 were considered significant).

Mice were euthanized when their tumor volume reached the limits
described above. One mouse in the CAS-024 treatment group was euthanized
on day 45 due to weight loss >20%. This mouse had no apparent SC tumor at
that time, and was treated as censored data for the survival analysis (not
euthanized as of day 45 due to tumor growth) and was not included in the
comparison of tumor-free incidence at the end of the study. No other mice were
found dead and none were euthanized due to weight loss, tumor ulceration, or
impaired mobility. No overt signs of toxicity or weight loss were observed in any
of the treatment groups (data not shown).

The CAS-024 and Rituxan treated mice exhibited a rapid response
to treatment. Mean tumor volumes of the CAS-024- and Rituxan®-treated groups
were significantly lower than that of the human IgG treated group as early as day
4 (after a single injection of drug) and remained lower through day 11. There
were no significant differences in mean tumor volumes or mean relative tumor

volumes between the CAS-024 and Rituxan® treated groups through day 11.
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Rituxan-treated mice were euthanized due to growth of their tumors, whereas
10/14 (71%) of the mice in the CAS-024 treated group remained tumor-free. See
Table 9. Thus, at the end of the study, the survival curves and the incidence of

tumor-free mice in the CAS-024 treated group differed significantly from the

hulgG control group and the Rituxan® treated group. Figure 6 shows that CAS-

024 was statistically superior to Rituxan in the in vivo treatment of this animal

model of follicular lymphoma.

Table 11.

Median Survival Time and Incidence of Tumor-Free Mice

Fischer’s
Treatment Median p Value Death (other Tumor- Exact Test
Treatment | Days and . from Log than for . .
. Survival . Free Mice | (Comparison
Group Cumulative . a Rank Tumor Size ¢
Time (Days) b . at Day 81° | of tumor-free
Dose Test Sacrifice) . . b
incidence)
Days 0, 4, 8
> Ty — 0 0,
HulgG 600 g 13 0/15 /15 (0%) NA
CAS-024 | Days 0,4, 8 ae £ 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

“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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Bendanusti ne hul gG NA <0. 0001 <0.0001 <0.0001 TRU-016 <0.0001 a NA
0. 0050 0. 01 Bendamnustine <0.0001 0.0050 NA <0.0001 TRU-016 +
Bendanusti ne <0. 0001 0.01 <0.0001 NA This study shows
that CASO2WOZBMHIZA¥E wi t h Bendanustine exhibited inhi bi?%’?fszfé‘g’f“é@f“%
on the growmh of DOHH2 tunors in SCID mice greater 5 than that seen
wi th either agent al various epbodi nent s

: , Th ] :
descri bed above can ﬁg%wwéf%&?ﬁ%%?awg%tum PRET © ﬁB?Jﬁ‘i’?r@ﬁ?E‘Q'%l
of the U. Sageﬁ@qnb%urﬁérﬁu_nﬂﬁtmw@Bménsgﬁéfﬂﬂo@éat?rh Seab s wWhile-both

pat ent applications, forelgn patent’s, foreign patent applications 10
and non- paggerntspabbed aniinitial turmberageessian inrthe magority of ifice; dngterartdior

listed in the | i catiaon ta Sheet, are jincorporate reLn b
Fef er ence, MRRCEIB MEB ASEPRED LB Be IOl 1EcE HERhE CASE,8Y
nodi fied, wWmORGBRPIEY after GHIPAAANETOEPHreaierthEonaed RHilyPehesiS, a
applications and publications to provide yet further enbodi nents.
15These anbuteRzed@nirglad’ SMPhehowsisignicemeliasydn penelnical tumerht
xenograft models including models that show that Rituxan® treatment fails over
time. These results therefore suggest that CAS-024 treatment of B cell
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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of the above-detailed description. In general, in the follow ng
clainms, the terns used should not be construed to limt the clains to
t he specifj) [ ments disclosed in the specificatio

cl ai s, bu?&gﬁgﬁﬁ%hﬁe construed to include all possiblgngﬁggﬁpﬁﬁﬁﬁ§
along with the full scope of equivalents to which such 20 clains are
entitled. r cl ai. s not i m he di scl osyre.
anve " FeEspdb Reing M o Bt oBtuE et d fith et eliri o Wt

conpri si ng niddith @BhtEnib ! wmmdmeﬁ@émydf tﬁ@&ﬂ@s@lﬂ&ed(@AS@Zhgﬂ@@lnzﬁﬁ
heavy chain vari abl e region, Iﬁ’g' | inker as set forth in S

NO: 229, (Hthe ereﬁanemprz%lésqnpg vem&mmenta@tmmrcggipaﬁrub(qm)wrwnstl@espr
hi :
There; o' ) 10SBBPL G LER BypRd 6 San TR LA R AR

conpri s&s hssewsadiusingtat AT Pu@tﬂ@c@l&ﬁ&em}dn Sdstam Iius.,; viablewshs qhamfied
chain FR1, aﬁ@a\%ech in CORl as set forth in SEQID NO 63, a hunman
heavy chai R 4¥€4vy chain CDR2 as set forth in SEQID NO 65, a

NG 67, 65 4r 60, and s NERGR Mt ARer o R (ghheMotior BRRL

humanl zed Taighy (Qdai Enxque aegm Qégi?ongadb)rms sex] for dataaamatysid.eAm nus
to carboxyl ter.m nu

h t h
ot Toron) yBagH VR o Petoand is,edth iR aR BTN B RehaiRSY SBoF YRS
chain @@meﬁ%l%éﬁﬁtbﬂé &uﬁ%@.@ Rt&'@c@&\ cé’m E%hs'd&”éer?&?fbfbn’f and

a light chain as set forth in SEQ I 66, and a human |lig
chai n FR4. combinations. Raeuilsumrmezeoeseeeaswmhlmat@nbndmemg:lws eﬁfwcta of

the human Hasu) whf HERDRxTEN RsBlRehs T AT ol ouy Bhdi n
FR3 conpri sean$HQ $EVNCr éa¢h efied Iéd@?w’@@%%r@@@%FWe@@ﬁﬁérirﬁ@ﬂs SReI D
NG 161 or 162, 3. The humani zed CD37-specific binding nolecule

of clai m 1<ds0 was caesideredtyaeraynhmh =| 1. @Htﬂd@wal ANl T HAFENRENIBEQ | D
NO 17 t

chai n Pa Lauee Ao R SAEPSERRRrREth e i varelina P <o
SEQ I D NO i@6épendent assay. A CD37 -specific binding nolecul e,

conprising an am no acid sequence rth in SEQ I D NO 253.
5. The CD37 -spec.fﬂih %F?lﬂ@thm%@ fW'&\amHS&me@aﬂgsﬂ%r@PW@WSthe

am no aci ds\RANEMCESISEq o? ard ﬂwé EorsRatidh %353)24 and do &(onﬁomlﬁ"ﬁvas

i sol ated nucleic acid nolecule, conprising a nucleotide sequence
encodi ng aadq@iide ( @p@tsngntfacamttyddnﬁgrambfremm 6).alore df 658’&@24aaud one of

clai ms,hto_ 5, onprisin id nol ecul e
coor dPg SERetprapgutd aoéht SRiHalsRTHerE antbadafif (€| £ SRadeft of
accor di ng &ffect|evem®. /Therefore, the BomBina@R ©F CASIR £ @it eheh BAtha thregani zed
CD37 -specific binding nol ecul e accor di ng to any one of clainms Ito 5

and a phar¢hefeqiberapepic ag@égﬁeﬂm@d@a}qtudesensmze target tells igsdrugfinduned

ranut att oroul P ERRIh, BOLEEHAR B fbin S9eistf ol ol iy bets

di sease aS@Dtarg?étEtdzII\gréxhthabtepra@i‘ecﬁembbﬂln@ﬁ Wduld/be the combindtion ditGAgse
of claim 10, wherein the di sease associated with aberrant B-cell

activi £y | PHSEQ I NYa3hwita vingriginedr ludaiabing. aTheseplaia indise thatdhe a

efficacy of established chemotherapeutics increase when used in combination
with CAS-024.
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di sease characterized by autoanti body production, or a disease
characterized by inappropriate 1-cell stinmulation associated with a

B-cel |l pat . 12. The use of claim 11, wherei | sease
characteri ?W%svfllz%ltl oant i body production is idiopathic M@Wﬂﬁ' ‘8?@/
nyopat hy, rheumatoid arthritis, myasthenia gravis, G ave's disease,

type | diabetes nellitus, multipl e@%@ﬁ,@?i@, an aut oi mmune di sease,
dermat onmyositis, polynyositis, or nstrom s nmacr ogl obi nem a.

13. The use of claim 10, pémMaNARY Ban@iaseaseEs e aTed W th aberrant
B-cell activity is chronic |ynphocytic | eukem a (CLL).
SEQUENCE_LI STI NG (EMER 017 01 SG SEQUENCE LI STI NG <110> Tan, Phillip

Si non, Sandy A. cerv r ; \j rd. sty

Wl liam Ledbetter, j§€¥?0ély%éﬁl Hﬁg??ghé\lt@%g?l{ug% rt%%%@%%ﬁ%g%n,
Peter A5 IVﬁJ[IﬁTeSMIFCem]écﬂleshﬂééia@%@’nifibéﬁﬂqzy@%ﬁ@ﬁmmo EN:EagdgdiJ%r@mOlSGH?éNNN)O\l
W TH Bl FUNCT| ONAL . CHEMOTHERAPEUTI| C THERE <130> -

309814- 236§G'LT$6@@ KYRE S ehremiclympRgpYticdaukesniaNeLL bealisesoerared 4 >

2010, 0Bl TR EES 0L 00D il 5158, oo
<210> 1 <2g¢dcaldt®dnOstadyl Ras Bain kitided iy patients with ssdapsedoshrer@2 OpmptRizgtic
CD37 speci {eiu ertr)i%an&m_g. protein
10 Patients with relapsed/refractory CLL or small lymphocytic
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

79



<400> 1 aagcttgccg ccatggattt tcaagtgcag attttcagct tcctgctaat
cagtgcttca60 gtcataattg ccagaggagt cgacatccag atgactcagt ctccagcctc

cagttat b gTEO HEEBHITa e agcaganaca ggganaat ot oot cagotteCaRPLAEH |
t gcaaaaacc240 ttagcagaag gtgtgccatc aaggttcagt ggcagtggat caggcacaca
t tt, tctgt
s
t ggct cgggcHAfbrab@Dsige of 36%ISH AQEaHined BHTDESCH SRDBMFRES td BEPBRAJL C
t ggacct gag480 t cggaaaagc ct ggc(gcttc agt gaagatt tcctgcaagg cttctggtta

ct cat t cact 9iter 3 Frardesal teeatgeattsggdioyadgc dnenatigatsgipibagignijicant gagt g

gat t ggaaat 8eé9§eti9335é%8|%ic€ﬁr%tat ggt gg tactacctac aaccggaagt tcaagggcaa
ggccacattg act gtagaca aatcctccag cacagcctac at gcagctca agagt ct gac

at ct gag@ac720 t ct gcaQbadlugivn.as gatecthiaQBBT BNIP mokeledt aoveCihbrEA@E00
t caaggaacc780 t cag} caccg tctcett Calga fct ggagccc aaatcttctg acaaaactca

cacat ct ccafgainmevith minmajpeiugiqral ioxichy §ig 8 WsTssdase lititinmiaxicly;
t t: t

Gagoagg! go o 41S8 Saamaty bE A COTRIERET 1SRRI Calhis Wik Sorere
tcctcett dropsda e L ate igrEyedct it sogitggacg
gg;t ;ga;;f cat agémcc ogmgg:é acc rg;:ighgg:n(;?gﬁ [?Jtcgng%cs agt acaagt
gcaaggt ct cEaﬁ%ﬁgg d@%‘gﬁ’&d&lﬁ@ Ig@%bg%@ﬁ%g’%&%@i%é@%?g%b’
accaggioagnédd/gaeen SzeJeIeatie 8k urE AN 28nd/9085BICIEA FRAFGH
acggctcctt cttcctctac cagcagggga acgtcttctc atgctccgtg cdgaagagec

t ct ccct gt cdisedsR)@ngé improyel@st in Rk hegwtopoeitic 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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<212> PRT <213> Artificial sequence <220> <223> CD37 specific binding
protein <400> 2 Met Asp Phe Gn Val Gn Ile Phe Ser Phe Leu Leu Ille

Gn Ser priCAYBRA30 ser Leu Ser Ala Ser val Gy G u AUl
I'e Thr cys Arg Thr 354045 Ser Gu ASn Val Tyr Ser Tyr Leu Ala Trp
A% Lys ?‘h?et@éﬁofp*‘fu%'He%%ﬁf‘?%@?biﬁ@sﬁgémﬁhﬁ ceRlo St Moty 1,

Ay Ser d ]nlaTélreaGem Plaéa \SEI‘e ie@lm@&ﬁ@ﬁ% %Sir?gﬁeﬁ&éuﬁmts lnell’*'lbfh ngigg
is His Ser Asp Asn Pro

AQu Asp Ser Gy Ser Tyr Phe cys Gn 1
Trp Thr Pré-GGeehgadtgtwaie. 60 Dieap. GA) axbibedeasiainedBsshe y Gy a y
e, & YRR AT oA S e Rt T
Pro A ubSer G u Lys Reresynergy determination the Median Effect/ Combination Index
(Cl) method was used for data analysis (Chou and Talalay). A numerical value,
assigned to each drug combination at predefined dose levels, enables
quantitative drug/drug interaction comparisons between different drug
combinations. The Cl values assign interactions into three categories: synergism,
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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dad 00 Trp Ile Ay Asn Ile Asp Pro Tyr T hr
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ser Ser Thr 210215220 Ala Tyr nmet A n Leu Lys Ser Leu Thr Ser
Ser,, gq"(%g,?» i €]
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oy TipEb fohice erveiiefligo e SFoupoaBBpoBIGT T Breply v
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Lys 5Pr wa,sr@fmd a@lday@ nTuhyor dxarrmems WEhe déiermineg with a Wair 034633@5@50

Val

35536036Ee%nghﬂmgﬁ\|/olbr%es |\:ivere calr?:ufq?é)d usuﬁ)g e formulaq/X/L[Yeng% X (w}éth

The baseline mean tumor volume was 231 mm3, the median baseline tumor size
was 229 mm?, and the range was 201 to 261 mm?>.

In vivo treatment. Groups of mice were treated with an injection of

10 0.2 mL of PBS containing 10 g hulgG (days 0, 4, 8 IV), 10 yg CAS024 (days 0,

15

20

25

30

4, 8 IV), 10 mg/kg Bendamustine (0, 2, 4, 7, 9 IP), or 10 ug CAS024 (days 0, 4, 8
IV) AND 10 mg/kg Bendamustine (0, 2, 4, 7, 9 IP).

Monitoring and endpoints. Mice were monitored daily by visual
inspection. Weights were determined weekly, and tumor diameters were
determined at least 3 times per week (M, W, F) by an observer blinded (see
above) to the treatment groups. Tumor volumes were calculated as described
above.

Mice were euthanized if their tumor volume reached more than
1500 mm? (or 1200 mm® on Fridays). Death was not an endpoint in this study,
and unless noted otherwise, “survival” of a mouse was determined by the time it
was euthanized due to its tumor volume reaching the predetermined limits. Mice
were euthanized if their tumor volume exceeded the parameters noted above,
ulceration of a tumor occurs, the tumor inhibits the mobility of the mouse, or if
weight loss exceeds 20%.

Statistical analyses. All statistical analyses were performed using
GraphPad Prism software. Significant differences in mean tumor volumes and
mean relative tumor volumes were determined using a one-way ANOVA for
nonparametric data (Kruskal-Wallis test) with Dunn’s multiple comparison post
test. Significant differences in survival of mice over time were determined using
Kaplan-Meier survival analysis with a log-rank test for comparing survival curves.
Significant differences in the incidence of tumor-free mice were determined using

Fisher’s exact test. p values <0.05 were considered significant.
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Lys cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile GQu Lys Thr
370375380 Ile Ser Lys Ala Lys Ay Gn Pro Arg u Pro G n Val Tyr Thr

Leu 385390 SEQUENCE_LI STI NG (EMER 017 01 SG 405 al
Lys Gy Phg%?zé& %?JEESer Asp Ile Ala Val Gu Trp Qu Serl%géég@h%%s%sn
Gy Gn Pro Au Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 435440445
Ser Asp Ay Ser Phe > Thr  Val Lys,. Ser

450455460 Arg Trp G ﬁ*‘t@eﬁéﬁ%@gﬁﬁ@gké’%ﬂ@@ S%ﬁfgﬁ%ﬁ‘fﬁgéﬂxﬁqrﬁﬁ% au

Al a 4654704Epd 86en etartitigsarband diag 670N 107oReliGuseah the g ASP4eu ser
Pro Ay Lys 485490495 <210> 3 <400> 3 000 <210> 4 <400> 4 000 <210>

5 <211> 148gndampstimg\jieatmess opgup wapeghanized duetm z 204%oxeightdosfyabijecc
ot SRS A58 08 60T L L And gl b d-pBfEE a0
5 clinical signs of toxicity were seen in the CAS024 alone treatment group.

All treatments, demonstrated an inhibitory effect on the growth of
DOHHZ compared to hulgG. On day 13 (which was the last day all mice were
alive) the mean tumor volume and mean relative tumor volume of all the
treatment groups were statistically different than the hulgG control group of mice

10 (Figures 14A and 4B). A significant difference in mean tumor volumes and mean
relative tumor volumes was also seen between Bendamustine and the CAS024 +
Bendamustine combination treatment group. There were no significant
differences in mean tumor volumes or mean relative tumor volumes between any
two other treatment groups. Mean tumor volumes over time of the four groups

15 are shown in Figure 15.

The tumors in the mice treated with hulgG grew rapidly, and all of
the mice in this group were euthanized by day 17. As shown in Figure 16 and
summarized in Tables 12 and 13, the survival of mice dosed with any of the
treatment groups was prolonged compared to the hulgG treated group (p <

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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ficial sequence

ctgctactct tgacacagtc tccagccacc

specific binding protein cagctcagct tctcttcctc

ctgtctttgt gaacaagtga aaatgtttac

agctactt agwgtzg‘%?ﬁ )C_“Qt catctatttt gcaaaaacct gcagtggatc %g@g%@

ttcactctca

ggct cgggcg aggt gcagct ggt gcagt ct

tatfa ctgtcaacat cattccgata tggaaatcaa

ggagcagagg cct gt aaggg atccggttac

tcattcactg cclapimaigiediancGaryivgh Tanegod keidenae of dasgri-reabtiggccag
gt cact at ct tgcaat ggag cajdioe gadof thedDbsareationgéeniddat gga ct act ggggce
cgcggcaccc ggctcccaga taccaccgga ctccaggcga aagagccacc cctggtacca

acagaaacct tagcagaagg aattccagcc ccat cagcag cctagagcct atccgtggdc
attcggccaa gtggiggate t aggaggt tgaaaaagccmedigadadt Gtungsitreaat a

gaactgggtg ttgafcc 5 t gotieaimet PAgEaGiAVIgEICTIMEC Adicidérgecat gt
ttactgtgca tggtcact

acatctccac cgtg
catgatctcc900 g
agacaaagcc gcgg
aacaaagccc tccc
gcccccat cc1200

agaacaacta caag
tgctccgtga tgca
493 <212> PRT <P
Gu Ala 1

10

15

20

U9t cctctgat  _LI STI NG (payBR 017ERd ofSiudy
fccagc acctgaact c840 ccaaaaccca aggacaccct

ncgt gagcc acgaagaccc tgaggicaag960 cataatgcca
jaggagyB20 gt coageocq st cct gcagsa ggact gost(ghd80
pgcccc cat cgagaaall40 gaaccacagg tgtacaccct

Ct g;&g\%g c t ggt caaagg cttctatccal260 gggcagccgg

ACC 0 ttcdiags ach 8gcaagcet ¢t cgt ggacdagt380
gaggd ctgcacaac1440 ccgggtaaat gald82 <210> 6
ci al sequence <220> <223> CD37 <400>

Radthidihb Days 0,2, 4, 7, 9 17 0/15 (0%)

10 mg/kg

CAS024 Days 0, 4, 8 )
+ Bendamustine 0,2, 4,7, 9 24 2114 (14%)

2“Survival” of a mouse was determined by the day it was
euthanized due to tumor growth. One mouse in the CAS024 +
Bendamustine combo group was euthanized on day 10 due to =
20% weight loss. This mouse was treated as censored data when
calculating survival curves. No other mice were euthanized for
reasons other than its tumor volume reaching the predetermined
limit.

PValues 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
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.
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specific binding protein Asp Thr Thr Ay Qu Ile Val Leu Thr Gn

Ser
Ser
Adn
Lys
Ser
Asp
Thr
Ser

Pro
Cys
Gn
Thr
Ay
Phe
Phe
Ay

SEQJENCEE_L?/SEI'JII ch;u( EnER o#ﬁ‘?séﬁ%?guim‘%g fg‘jﬁ“’écﬁ"ﬁ%evgl Gn ser
Ay A a Gu—Val—tystys—Preo—dyvG-b v

=y p/ i
Cys Lys @y ser Ay Tyr gagcPhe Thu-6dey TYBeffthustine TRU-016 +

10

15

20

Ala Thr Leu Ser 202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu

Ar 3 u Asn 354045 Val Tyr Ser Tyr Leu

Lygoé?i(i)sm ;"‘G n Ala Pro 505560 Arg Leu Leu Ille #yﬁu%k@m{%gs
Leu Ala Gu Ay Ile Pro Ala 65707580 Arg Phe Ser Ay Ser Gy
ThrTakde 1Phe Vidives fon Coimparisen 8 Sussef) Thir&ey Betmieed Tuefted Gloups
Ala Val Tyr Tyr Cys Gn H's Hs Ser 100105110 Asp Asn Pro Trp
Gy Gn Ay Thr Lys Val Gu Ille Lys Ay 115120125 dy Ay Ay

=1

|
145150155160 ley lvs |lo Ser |

e
o T

Bendamustine

hulgG NA <0.0001 <0.0001 <0.0001

TRU-016 <0.0001° NA 0.0050 0.01

Bendamustine <0.0001 0.0050 NA <0.0001

TRU-016 +
Bendamustine

<0.0001 0.01 <0.0001 NA

This study shows that CAS024 combined with Bendamustine
exhibited inhibitory effects on the growth of DOHH2 tumors in SCID mice greater

than that seen with either agent alone.

The various embodiments described above can be combined to
provide further embodiments. All of the U.S. patents, U.S. patent application
publications, U.S. patent applications, foreign patents, foreign patent applications
and non-patent publications referred to in this specification and/or listed in the
Application Data Sheet, are incorporated herein by reference, in their entirety.
Aspects of the embodiments can be modified, if necessary to employ concepts of
the various patents, applications and publications to provide yet further
embodiments.

These and other changes can be made to the embodiments in light
of the above-detailed description. in general, in the following claims, the terms
used should not be construed to limit the claims to the specific embodiments
disclosed in the specification and the claims, but should be construed to include
all possible embodiments along with the full scope of equivalents to which such

claims are entitled. Accordingly, the claims are not limited by the disclosure.
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165170175 Met Asn Trp Val Arg Gn Met Pro Ay Lys Gy Leu Qu Trp Mt
180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys
Lys 195200205 Gy Gn val Thr Ile Ser Ala Asp Lys Ser Ile ser Thr

Ay
Phe
Al a
Tyr
Arg
Ser
Leu
Thr
Asp
Val
Au
Leu
ser

Tyr
Tyr

Leu
Cys
Thr
Lys
Ay
Met
Ser
Ay
Tyr
Gn

210215220 G n Trp Ser Ser Leu Lys Ala ser Asp Thr Ala Met
Al a 225230235240 Arg ser val Gy Pro Met Asp Tyr Trp Ay

Leu Val Thr 245250255 Val ser ser Asp Gn Qu Pro Lys ser
Thr H's Thr ser 260265270 Pro Pro Cys Pro Ala Pro Qu Leu
Pro ser val Phe Leu 275280285 phe Pro Pro Lys Pro Lys Asp
Ile ser Arg Thr Pro G u 290295300 val Thr Cys Val Val val
Hs Gu Asp Pro G u val G$dM305310315320 Phe Asn Trp Tyr

val Qu Val Hs Asn Ala Lys Thr Lys 325330335 Pro Arg G u
Asn Ser Thr Tyr_ Arg val Val Ser Val Leu 340345350 Thr Val
Asp!-Th d‘%ﬁﬁ"zsé ncre@ﬁ -3pgsifieybipcing: mplpsuley, somprisings Bay 0ABi5O v a

Ly®@rriinas tedartin®l tdhdinky:o [ le G u Lys Thr Ile Ser Lys 370375380

(i) a humanized heavy chain variable region,
(i) a linker as set forth in SEQ ID NO:229,
(iii) a humanized light chain variable region,
(iv) an IgG1 hinge,

(v} human IgG1 CHZ2 region, and

(vi) human IgG1 CH3 region,

wherein

(a) the humanized heavy chain variable region comprises 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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Ala Lys Ay Gn Pro Arg Au Pro Gn Val Tyr Thr Leu Pro Pro ser
385390395400 SEQUENCE LI STING (EnER 017 01 Sc) 405410415 Gy Phe Tyr
Pro ser Asp Ile Ala Val Qu Trp Gu Ser Asn Ay G n 420425430 Pro Qu
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 Asp Lys Ser Arg Trp G n 450455460
Gn @y Asn Val Phe Ser Cys Ser Val Met Hs Gu Ala Leu H s Asn
465470475480 Hi's Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Ay Lys
485490 <210> 7 <211> 1482 <212> DNA <213> Artificial sequence <220>
<223> CD37 specific binding protein <400> 7 atggaagccc cagct cagct
tctcttcctchﬁmdﬁﬁhbmﬁp@gwtSE@aQMNDaEmaamgg@&&ﬁg&a&ﬂﬁg@gﬁmkgaeﬂﬂhgmc

tccagccachgtgatsc&r‘({tgl% G+ C% gscgg@qég‘g) E%thct gcc gaacaagt ga

aaat gtttac agctact ctg acca a gaaa caggct ¢ ctaggct cct
catctatttt gcaaaaacct tagcagaagg aattccagcc240 aggttcagtg gcagtggatc

cgggacagac ttcagtLEpay Qéb%Eiﬁ@Eﬁ:laﬁg %ﬁ&ﬂ%gg&%gr%%g an amino acid sequence as
set forth in SEQ [D NO:253.

5. The CD37 -specific binding molecule of claim 4, consisting of the amino
acid sequence set forth in SEQ ID NO:253.

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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gaagattttg

gggaccaagg

gggagctctg
ctgaagattt

cgccagat gc
act acctaca
accgcct acc
cgct cagt cg
caggagccca

cagtttatta
t ggaaat caa
aggt gcagct
cct gt aaggg
ccgggaaagg
accggaagt t
t gcaat ggag
gccct at gga
aatcttctga

ct gt caacat
aggt ggcgat
ggt gcagt ct
atccggttac
cct cgagt gg
caagggccag
cagcct gaag
ct act ggggc
caaaact cac

cattccgata

ggct cgggeg
ggagcagagg
tcattcactg
at gggcaat a
gt cact at ct
gcct cggaca
cgcggcaccc
acat ct ccac

at ccgt ggac
gt ggt ggat ¢
t gaaaaagcc
gct acaat at
ttgatcctta
ccgccgacaa
ccgccatgta
t ggt cact gt
cgt gcccagce

at t cggccaa360
t ggaggaggt 420
cggagagt ct 480
gaact gggt g540
ttatggtggt 600
gt ccat cagc660
ttactgtgca720
ctcctctgat 780
acct gaact c840

ct gggt ggacdisedseacitacddterizet tiyt adeantivedapmdactonaggacdieest datgadrieéd ©900

cggacccct g.
tt caact ggt

AR

AL AL 88584 A7H 5 5
ggaggt g ca

Taat'gcca a@gﬁg%gBCc

cCC

t gaggt caag960
gcgggaggagl020

cagt acaaca gcacgtaccg tgtggtcagc gtcctcaccg icctgcacca ggactggct gl080

Page 7 SEQUENGE L 2TNGr CEHER O\Jﬂ?erg h trcré%lsggst ?a%gglz

caaggtctcc aacaaagccc tcccagcccc ca

cgagaaa

2891958 8htbody

aagccaaaggrrgduriien oe gaiopribic daltamymatogt avaeasoy. r@ewnatoezlt githritig0 Onyasthenia

cgggat gagcg r%ggcﬁl%agé%lls%ﬁé’@%pf@g@laﬁé@@ﬁ%ﬁl%cmh@igfe%m Ghiditdhfte
1260 agcgacatcg ccgt

caagaccacgdisgasecéanpa Y@é‘

ggagagcaat
pglyatyesitia of

cagcc

g agaacaacta
epelrern's mageagtabinemigicaagcet cac

cgt ggacaagl380 agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcat gaggc

tctgcacaac 1440, cact acac
<210> 8 <211> 453 Theiseo

c agaagagcct ctccctgtct

imc 30, JErgiR fhe) dsease Jevns

activity is chronic lymphocytic leukemia {CLL).

38

ccgggt aaat
with aberrant B-cell

gal482



<220> <223> CD37 specific binding protein <400> 8 Met Gu Ala Pro Ala
G n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr dy
GQu lle Val Leu Thr Gn Ser Pro Ala Thr Leu Ser 202530 Leu Ser Pro
Gy Gu Arg Ala Thr Leu r 354045 Val Tyr
Ser Tyr Leu Ala Trp Tyr %&’E&E—%ﬁﬁfﬁog hblﬁﬁéb Pro 505560 Arg
Leu Leu Ile Tyr Phe Al a Lys Thr Leu Ala Gu Ay Ile Pro Ala 65707580
PHé)’*SeYa"G 1§éﬁPGI Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser
859095 Ser

Ser 10010
Lys Gy

Pro Gy G
Ser Phe Thior

Ser

<120>

e

11&hhﬂ931ﬂ51ﬂ§ Ay dy

Jﬁfﬁvayﬁa
9? émﬂﬁ@ié eSULsIIeSerQIsLsGy
gsTyécﬁgn 165170175 SEQUENCE LI STI NG (EMER 017 01 SG

CD37 IMMUNGTHERAPEUTIC AND COMBINATION WITH BIFUNCTIONAL

Leu Val

CHEMOTHERAPEUTIC THEREOF

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<160>

us 6

293
<170>

<210>
<211>
<212>
<213>

<220>
<223>

<400> 1
aagcttgeceg

1
1510
DNA

gtcataattg
tctgtgggag
gcttggtatc
ttagcagaag
aagatcagca
aatccgtgga
ggtggtgggt
tcggaaaagc
ggctacaata
attgatcctt
actgtagaca
tctgcagtct

tcagtcaccg

2008-

09-28

04-11

1/190,067
04-11

ccatggattt
ccagaggagt
agactgtcac
agcagaaaca
gtgtgccatc
gcctgeagec
cgttcggtgg
cgggtggcgg
ctggcgctte
tgaactgggt
attatggtgg
aatcctccag
attactgtgc

tctcttcaga

EMER-017/01SG 309814-2369

PatentIn version 3.3

Artificial sequence

tcaagtgcag
cgacatccag
catcacatgt
gggaaaatct
aaggttcagt
tgaagattct
aggcaccgaa
cggatcgtca
agtgaagatt
gaagcagaat
tactacctac
cacagcctac
aagatcggtc

tctggagecce

rfnnr p Thr

CD37 specific binding protein

attticagct
atgactcagt
cgaacaagtg
cctcagctec
ggcagtggat
ggaagttatt
ctggagatca
gcggtccage
tcctgcaagg
aatggaaaga
aaccggaagt
atgcagctca
ggccctatgg
aaatcttctg

Page 1

dn Ser

géngapore Patent AppTication No. 201007096-9
10-

PCT/US2009/040288
2009~

tcctgetaat
ctccagectc
aaaatgttta
tggtctcttt
caggcacaca
tctgtcaaca
aaggtggcgg
tgcagcagtc
cttctggtta
gccttgagtg
tcaagggcaa
agagtctgac
actactgggg

acaaaactca

cagtgcttca
cctatctgea
cagttatttg
tgcaaaaacc
gttttctctg
tcattccgat
tggctcgggce
tggacctgag
ctcattcact
gattggaaat
ggccacattg
atctgaggac
tcaaggaacc

cacatctcca

Lys Val

Gu Asp Phe Ala Val Tyr Tyr Cys G n H's H's
Phe Gy @n dy Thr
Ser dy dy dy Ay Ser Ay dy dy Qy
@y Ala du Val

Au lle

Lys Lys
Ser Ay Tyr

60
120
180
240
300
360
420
480
540
600
660
720
780
840



Met Asn Trp Val Arg Gn net Pro Gy Lys Ay Leu Qu Trp Met Ay
180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe
Lys 195200205 Gy Gn Val Thr IIe Ser Ala Asp Lys Ser Ile Ser Thr Ala

Tyr Leu 210215220 G n Trg ’il p Thr Ala Met Tyr
TV Qgbt g €23 R340t cr IX;E Irp Goy Arg
Gy ThgftgLeu %/al Thr 24525 g chser Ser ,&sg 3 rcc;: Lys Ser Ser

Asp w@amcmrcgatmrtcserccgmzsstzmgﬁ@cm ogc@ysgm@ mgmmagcc; u9%eu Leu

Phe. P Ly p Thr
Ceu TisappdecEhonfledd Behthcgio Soatnatbncsifodis? ifatie el Ady
Val S@ac&hagc&glcg%pgg%r @chltacyad aby&ﬁ@BBmai@ZQg%cm&rp 11330 Val
Asp 4 Hs Asn Ala L Thr s 325330335 Pro Argl d u Au
G h S eagirecaearipad BaATeaad saliacaant WResE 1S ARAs RS CThA A Leu
H s Gide Te Hoss Ra&dat ckyS aGhchyb Y£gade 365 n@l Ser
Asn LyscﬁcLeﬁhﬂ;fgogN aaPraz)tcl I eaGI %tcLysg 'Ilgr??a%% a%aLygftg 03752380 Al a

Lys YH9FaeRGECPEIFALCHIRY GC9T93 LERG CFEACCRpga RGcageisapr ertpaectger 1260
ctggtcaaag gcttctatcc aagcgacatc gccgtggagt gggagagcaa tgggcaaccg 1320
gagaacaact acaagaccac gcctcccgtg ctggactccg acggctcctt cttcctctac 1380
agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttctc atgctccgtg 1440
atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctccctgtc tccgggtaaa 1500
tgagtctaga 1510
<210> 2
<211> 496
<212> PRT
<213> Artificial sequence

<220>
<223> D37 specific binding protein

<400> 2
Met Asp Phe Gln val GIn Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15

val Ile Ile Ala Arg Gly val Asp Ile GIn Met Thr Gln Ser Pro Ala
20 25 30

Ser Leu Ser Ala Ser val Gly g1u Thr val Thr Ile Thr Cys Arg Thr
35 0 45

ser Glu Asn val Tyr Ser Egr Leu Ala Trp Tyr GIn Gln Lys GIn Gly
50 60

Lys Ser Pro Gin Leu Leu val Ser Phe Ala Lys Thr Leu Ala Glu Gly

val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr GIn Phe Ser Leu
85 S0 95

Lys Ile Ser Ser Leu GIn Pro Glu Asp Ser Gly Ser Tyr Phe Cys GlIn
100 105 110

His His Ser Asp Asn Pro Trp Thr Phe Gly Gly Gly Thr Glu Leu Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
Page 2



385390395400 Arg Asp G u Leu Thr
Val Lys 405410415 dy Phe Tyr

Asn Ay A n 420425430 Pro A u Asn Asn Tyr
Asp Ser Asp Gy 43544044

Phe Leuqiyr Ser Lys Leu

Lys Asn G n Val

Ser

Pro Ser Asp Ile Al a Val

T sty S o e

Lys Thr Thr
7 01 SG Ser Phe
G n 450455460 G n

Leu Thr Cys Leu

Au
Pro

Trp Au Ser
Pro Val Leu

Gy Asn Val Phe Ser Cys Ser Val Met Hs GQu Ala Leu H's Asn
46547047548Q Hi s] Tﬁ/r Thr G n_Lys Ser Leu Ser Leu_Ser Pro Ay Lys
485431 299 0% 29V £13 %8%%5129%&%%@& B ﬁ&MYSs%&ﬁ:ence <220>
<223> CD37 specific bi'nding protein < > 9 at ggaagccc Cagct cagct

tctcttcctc ctgctactct ggctcccaga taccaccgga60 gaaattgtgt tgacacagtc
Gecaely1 D0 SeLtRhet Pt gaacaagt ga
aaacct 180 ggcc]gégctc ct aggct cct
catctatttt gcaaaaacct tagcagaagg aattccagcc240 aggttcagtg gcagtggatc
cgggalagac Atshc'f% esm:arroc'eakagsal%r;ceziragagaﬂw% fiSE Leu Glu

t ccagbcad sergyh
aaat gtttac agctac

Trp Ile

Lys Phe
210

Ala Tyr
225

Tyr Cys

Ser val

His Thr

val Phe
290

Thr Pro
305

Glu val

Lys Thr

Ser val

Lys Cys
370

Ile ser
385

Pro Pro

¥

tI1et Beagye ga/sa
g cctggtacca a

Gly Asn Ile Asp Pro

195

Lys Gly Lys

Met

Ala

Thr

Ser

275

Leu

Glu

Lys

Lys

Leu

355

Lys

Lys

ser

Gln
Arg
val
260
Pro
Phe
val
Phe
Pro
340
Thr
val

Ala

Arg

Leu

Ser

245

Ser

Pro

Pro

Thr

AsSn

325

Arg

val

Ser

Lys

ASp

Ala

Lys

230

val

Ser

cys

Pro

310

Trp

Glu

Leu

Asn

Thr
215

ser

Gly

ASp

Pro

LYyS

295

val

TYr

Glu

His

Leu

Tyr Tyr Gly Gly Thr
200

Leu

Leu

Pro

Leu

Ala

280

Pro

val

val

Gln

Gln

360

Ala

Pro

Thr

Thr

Thr

Met

Glu

265

Pro

Lys

val

Asp

Tyr

345

Asp

Leu

Arg

LysS

val

Ser

250

Pro

Glu

AsSp

Asp

Gly

AsSn

Trp

Pro

Glu

Asp

Glu

Tyr

Lys

Leu

Thr

val

315

val

Ser

Leu

Ala

Pro
395

Lys

220

Asp

Trp

Ser

Leu

Leu

300

ser

Glu

Thr

Asn

Pro

380

GlIn

Asn GIn val
Page 3

Thr

205

ser

Ser

Gly

ser

Gly

Met

His

val

Tyr

Gly

Ile

val

Ser

Tyr

Ser

Ala

Gln

ASp

270

Gly

Ile

Glu

His

Arg

LysS

Glu

TYyr

Leu

Asn

Ser

val

Gly

LysS

Pro

ser

Asp

Asn

335

val

Glu

Lys

Thr

Thr

Arg

Thr

Tyr

240

Thr

Thr

ser

Arg

Pro

320

Ala

val

Tyr

Thr

Leu

400

Cys



cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa360

t ggaaat caa aggt ggcggt ggct cgggeg gt ggt ggat ¢ t ggaggaggt 420
aggt gcagct ggt gcagt ct ggagcagagt cgaaaaagcc cggagagt ct 480

cct gt aaggg at tac tac at gaact gggt g540
ccgggaaagg CC?E%{%@%&%‘%@E@%@#?Q@I g?ﬂiﬁa ttatggtggt 600
accggaagtt caagggccag gtcactatct ccgccgacaa gtccat cagc660

t gcaat ggag cagcct gaag gcctcggaca ccgccatgta ttactgtgca720
'tj’%cg% %g@gwd't EE‘? F§§ gcgkgg\gac\@é ﬁbgggﬁc&g& Sef cct ct gat 780
aatc

ctga caaaactcac "acatctccac cgt cagc acctgaactc840
ctgggtggac cgtcagtctt cctcttcccc ccaaaaccca aggacaccct catgatctcc900
cggaftetély fgggftfa@évg“&ﬂgﬂggﬂ tlysgBtyfThage BrgdadaasicAsmaggt caag960
tt caact ggt gt ggacgg cgtggéggtg cat aat gcca E caaagcc gcgggaggagl020
cagt acaaca gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca ggactggct gl080
aatggnaaggcﬂgt&maagtgﬁeaa Tt cxeraaysaaagce vLiceagasgscseat cgagaaalldo
accatct é aagccaaagg gc g%cccga gaaccacd®§ t gt acaccct gcccccat cc1200
cgggat gagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca
1260aR0¢ R EANCE £ 0y JOA0VH 9HR0RGCAA SBHARANGSITT AGRACARCT a
caag#ocacgl320 cctcccgidge tggactccga dgyctccttc ttcctcédca gcaagcetcac
cgt ggacaagl380 Page 10 SEQUENCE LI STING (EMER 017 01 SG agcaggtggc

gaagattttg

gggaccaagg

gggaccggtg
ctgaagattt

cgccagat gc
act acct aca
accgcct ace
cgct tSytad

caggagccca

agcagqagad ot ¢d §
agaagagcct ct

Farnl-96TH €95 R rl Qﬁﬁgg@

ccctggst ccgggt aaat gedA

Page 4

996 {&1 9FEGA
<210> 1

clAAQ cact acacgc
<ag?>a293 <212> PRT

<213> Artificial sequence
<210> 3
<400> 3
000
<210> 4
<400> 4
000
<210> 5
<211> 1482
<212> DNA
<213> Artificial sequence
<220>
<223> D37 specific binding protein
<400> 5
atggaagccc cagctcagct tctcttcctc ctgctactct ggetcccaga taccaccgga 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccacc 120
ctctcctgcc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagyg aattccagcc 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagect 300
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360
gggaccaagg tggaaatcaa aggtggcggtr ggctcgggeg gtggtggatc tggaggaggt 420
gggaccggtg aggtgcagct ggtgcagtct ggagcagagg tgaaaaagcc cggagagtct 480
ctgaagattt cctgtaaggg atccggttac tcattcactg gctacaatat gaactgggtg 540
cgccagatgc ccgggaaagg cctcgagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccatcagc 660
accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgea 720
cgctcagtcg gccctatgga ctactggggce cgcggcacce tggtcactgt ctcctctgat 780



<220> <223> CD37 specific binding protein <400> 10 Met Ju Ala Pro
Ala A n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr
Gy Qu Ile val Leu Thr @ n Ser Pro AI a Thr Leu Ser 202530 Leu ser
Pro Ay Gu Arg Ala Thr Leu Ser G_u,  Asn 354045 Val

Thr Ser
Tyr o E % ) 0 505560
U sttt s i e eebals. o i
657076mt99a} Iéb’eCE&tcthy:tSEtrcc&yccSeaaﬁcy a'l'dgac#eqthtmthhctdceu H™oo Ile
Ser 859095 ser Leu u Pro d Phe Ala Val Tyr Tyr H| s
N T Ll L L R LR S S e
|| e tycactygtl hbdRfyhedy Coygddagtéd datsefgcehyagecxa@cx ﬁ@ég?g’agg ylcﬁoy GI y
Ay Thr Ay Gu 130135140 val @ n Leu Val @ n Ser G u Ser Lys

Lys ﬁ%a@@ca@aa@étﬁcqm%sms%@tsétﬂcys nqc&ggeqcacg@cmct@ y 680 gy
TYr $8ggPReyg BEtdda¥%gde rcaﬁ;{%c%@éjaﬁgéza?s%ttc%%gga&g é@cgfﬁaﬂiag nqi¥gt Pro
Gy Lys' Ay Leu Qu Trp Gy 180185190
accatctcca aagccaaagg gcagccccga gaaccacagg tgtacaccct gcccccatce 1200
cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca 1260
agcgacatcg ccgtggagtg ggagagcaat gggcagccgg agaacaacta caagaccacg 1320
cctcccgtge tggactccga cggctecttc ttectctaca gcaagctcac cgtggacaag 1380
agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcatgagge tctgcacaac 1440

cactacacgc agaagagcct ctccctgtct ccgggtaaat ga 1482

<210> 6

<211> 493

<212> PRT

<213> Artificial sequence

<220>
<223> (D37 specific binding protein

<400> 6
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu ITe val Leu Thr GIn Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Ihr Leu Ser Cys Arg Thr Ser Glu Asn
35 0 45

val T%r ser Tyr Leu Ala Egp Tyr GIn GIn Lys Pro Gly GIln Ala Pro
5 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu
Page 5



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 Page 11 SEQUENCE_LI STING ((EMER 017 01 SG 210215220 G n Trp ser
ser Leu Lys Ala Ser Asp r s..Ala 225230235240 Arg
ser val 1Ghy Pro Met Asp }5@@%—@%@&%&%@@% Val Thr 245250255
Val ser ser Asp G n GQu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260265270 Pro Pr ys Pro. Ala Pro Qu Leu Leu Ay Gy Pro Ser Val Phe
Leu g%fgﬁz'ﬁ‘ W’lﬁ G&F‘aj% I yYaprly V3t '-ééd—yﬁh?rq_éyl\@ﬂ i%{'g Ser Arg Thr
Pro u 290295300 Val “Thr cys Val Val 1VaI Asp Val Ser Gu Asp Pro
G u Val Lys 305310315320 Phe Asn Trp Tyr Val Asp Ay Val GQu val H's
Asn mtatuwkhﬁen_igsmsgbegsrmd Y1y SeF Ph@ Thraehy Asn Ser Thr Tyr
Arg Val val ser V >Leu 340345350 ¥ val Leu His &R Asp Trp Leu Asn
Gy Lys Au Tyr Lys Cys Lys 355360365 val Ser Asn Lys Ala Leu Pro Al a
Pro Mdte AGh mmy‘%ggrhrgldm Ber Plcysgsté%ﬂ)ﬁ;?mgaeu Glu 158 Met Gly

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
. 195 200 205

Gly GIn val Thr ITe Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val ser val Leu
340 345 350

Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
Page 6



Ala Lys Ay Gn Pro Arg Au Pro dn Val

385390395400 Arg Asp G u Leu Thr
Lys 405410415 @y Phe Tyr

val

Asn Ay A n 420425430 Pro G u

Asp Ser Asp Gy 435440445° %’EF‘C%%—HE

Lys Ser Arg Trp G n 450455460 G n

Hs GQu Ala Leu H's Asn 465470475480 Hi s

q y&r pé@eI'l_f@zMa
11 <211> 1482

Leu Ger P gvg
SG 485490 <21

%)

Tyr Thr

Lys Asn G n va

val Glu TFBE@JMAS_
12> DNA <213> K$

i ficial

Leu Pro Pro Ser

sequence

ser Leu Thr Cys Leu

ProSer Asp Ile Ala Val Qu Trp Qu Ser
EEQF s_Thr Thr Pro Pro val Leu
W§F7§@rs Leu Thr Val Asp

Asn vaI Phe Cys Ser Val Met

yr Thr @ n Lys Ser Leu Ser

StyNedn( EMER 017 01

<220> <223> CD3 <400> 11 atggaagccc gaaattgtgt ctctcctgcc ggccaggctc

aggtRnpagi@
actacctaca?

écgcctacc cgct c4ff

cg caggagccca

aagr Tyt gyggacThadgogrypareydieg mmgaagasptthccagatgc
#5gggt ggac cggacccct g

ttcaactggt cagtacaaca aatggcaagg accatctcca cgggat gagc agcgacat cg
cct mgzlégg: pagcmlgtrg.gcseea%t.;,acasgw \7a'15p§;5:iL%isCSé3'i REY NGpPEiet ei n
460

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
470

465

475

His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400> 7
atggaagccc

7
1482
DNA

gaaattgtgt
ctctectgec
ggccaggctce
aggttcagtg
gaagattttg
gggaccaagg

gggagctctg
ctgaagattt

cgccagatgce
actacctaca
accgcctacc
cgctcagtcg
caggagccca
ctgggtggac
cggacccctg
ttcaactggt

cagtacaaca

cagctcagct
tgacacagtc
gaacaagtga
ctaggctcct
gcagtggatc
cagtttatta
tggaaatcaa
aggtgcagcet
cctgtaaggg
ccgggaaagg
accggaagtt
tgcaatggag
gccctatgga
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg

gcacgtaccg

Artificial sequence

tctcttcctc
tccagccacc
aaatgtttac
catctatttt
cgggacagac
ctgtcaacat
aggtggcggr
ggtgcagtct
atccggttac
cctcgagtog
caagggccag
cagcctgaag
ctactggggc
caaaactcac
cctcttcecc
cgtggtggtg
cgtggaggtg
tgtggtcagc

490

CD37 specific binding protein

ctgctactct
ctgtctttgt
agctacttag
gcaaaaacct
Ttcactctca
Cattccgata
ggctcgggeg
ggagcagagg
tcattcactg
atgggcaata
gtcactatct
gcctcggaca
cgcggeacce
acatctccac
ccaaaaccca
gacgtgagcc
cataatgcca

gtcctcaccg

page 7

ggctcccaga
ctccagacga
cctggtacca
tagcagaagg
ccatcagcag
atccgtggac
gtggtggatc
tgaaaaagcc
gctacaatat
ttgatcctta
ccgccgacaa
ccgccatgta
tggtcactgt
cgtgcccagc
aggacaccct
acgaagaccc
agacaaagcc

tcctgcacca

480

taccaccgga
aagagccacc
acagaaacct
aattccagcc
cctagagect
attcggccaa
tggaggaggt
cggagagtct
gaactgggtyg
ttatggtggt
gtccatcagce
ttactgtgca
ctcctctgat
acctgaactc
catgatctcc
tgaggtcaag
gcgggaggag
ggactggcty

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



cagctcagct tctcttcctc ctgctactct tgacacagtc tccagccacc ctgtctttgt
gaacaagtca aaatgtttac agctacttag ctaggctcct catctatttt gcaaaaacct
gcagt ggat ¢ cgggacagac ttcactctca cagtttatta ctgtcaacat cattccgata

tggaaat Ccaa aggt ggngt gg I % to gt cagt ct ggagcagagg
CCt gi ARQE8af G5 hEG fcﬁ%ﬁéf&agg %E%QCZ&I ggétggaﬁaqgg%QBa
accggaagtt caagggccag gtcactatct tgcaatggag cagcct gaag gcctcggaca
gCCCAGRGEhC @t A18e0Y GGRIRFCACT @AARCATADS Al Caaat cIaraccHTat CtIC0ac

cgtc c c cacat g, cgt ggt qqt acgt c
2ot SraRbtrRoritEirh ERAATIRC T SRR (e Mt B28E;
?gtanﬂ@gtgumﬁaqg?gh@u;§?mm@ﬁ?mc@gg&gfﬂg@a?@agﬁﬁgﬁOﬁﬁgﬁc@ﬁgccagagg
gaccaagaa ccaggtcagc ctgacctgcc cc ag ggagagcaat gggcagccgg

t ggacccttégﬁ%tgc‘fgb crte Fggﬂcﬁgﬁa‘fté@‘g‘égg@@éga%‘%t‘gftQQttE&aQa@Et cgétsga
agaagragetgget s6&lgeh&da @5&9&%@@@&9&&@@5&%@%&5?@C@:@?:Egéls%a@t cGaggega
aagagccacc cctggtacca acagaaacct tagcagaagg aattccagCc ccatcagcag
cct afhdeetcast eFT9aeEd StEICGIEcaac9Tgrgy®BCc t ggaggaggt t gaaaddfec
cggagagtct gctacaatat gaactgggtg ttgatcctta ttatggtggt ccgccgacaa
gt ccatioag ccgccatgta ttactgtgca tggtcactgt ctcctctgat cgtgcccage
acct et cl98ggacaccct catgatctcc acgaagaccc tgaggtcaag agacaaagcc
gcggﬁg?ag: Tg; f gcacca g?qact ggctg tcccagecccc catcgagaaa tgtacaccct
gcccccat cc "t ggjt ca asgegﬁlu Ttatcca agaacaact a caagaccacg gcaagctcac
cgt ggaoaag tgcatgaggc tctgcacaac ga <210> 12 <211> 493 <212> PRT
<21322Ar t iGDBEi sPlecseiubird ngSBQUENCE LI STI NG (EMER 017 01 SG <220>
<223%,6D3% specific binding protein <400> 12 Met Qu Ala Pro Ala A n
Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr Ay Qu

I | e Méal GLew1dmroGhTa §@n AUOLAI ®@hdhreuLeeu Sen 202530 Lekewrder Pro Gy
Gularg Ala Thr L2u Ser Cys Arg Th¥ Ser G n Asn 354845 Val Tyr Ser
Tyr Leu Ala Trp Tyr An G n Lys Pro Ay Gn Ala Pro 505560 Arg Leu
Leu AsberhyrhPhayA ru kye vBhr LéethA@nGer By AllheThir Qe 65707580 Arg
Phe Ser Ay Set0 Ay Ser Ay Th25Asp Phe Thr Leu3dhr Ile Ser 859095
Ser Leu u Pro Qu Asp Phe Ala Val Tyr Tyr Cys G@n H's H's Ser

100 1 raaT y T, | Qu lle Lys
€] yx(%?Sél%O%Eg SGE‘{ 3%“3&5@ E‘F@ Sgry(:)f';‘lél 3r &{’rsg‘{r (lG;‘IY?/ A\Céilia'y Gy @y Thr
Gy Gu

val E%r Ser Tyr Leu Ala Egp Tyr GIn GIn Lys 250 Gly GIn Ala Pro

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser Glu
130 135 140

val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser phe Thr Gly Tyr Asn
165 170 175
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130135140 Val Gn Leu Val G@n Ser Ay Ala Au Val Lys Lys Pro Ay Qu

Ser
Ay
du
Asn
Ile
Thr
Tyr
017
Thr
Val
Arg
Asp
Val

145150155160 Leu Lys Ile Ser Cys Lys Gy Ser Ay Tyr ser Phe Thr

Tyr Asn 165170175 Met Asn Trp Val Arg An net Pro Ay Lys Gy Leu
Trp net Ay 180185190 Asn Ile Asrﬁa Pro Tﬁr T(?/r y Ay Thr Thr Tyr
Arg Lys Phe Lys 19520B@85CEBWISETE VEYERTQL7 1GleSGhr Ala Asp Lys Ser
e ATRrTrR QT Wrglelh K029 G/ cTyn hes1Satrplit s Ala Ser Asp
Ala nmet Tyi8dyr Cys Ala 22 0235240 Arg Serisval Ay Pro Met Asp

Trp Gy Arg Ay Thr Leu Val Thr 245250255 SEQJENCE LI STI NG (EnER

I e u VS S s Thr Hi s

%%'r %%60? SE%&ﬁoﬂlﬁw @égﬂﬁé TAIIPr;q toA% R §8£ Leu y Ay Pro Ser
Phe Leu 275280285 Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser

29029 Th Vi V Va| Ser Hs d
I8 lathE JO€ oot M0 oot AR SEp  AIRa A Gy val
H's Asn Ala Lys Thr Lys 325330335

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 350

Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Ahg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
405 410 415

Gly pPhe Tyr Pro ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln
420 425 430

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 440 445
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Pro Val

28 clgpely ity

7% Leu H s Asn

SZLTL ! Bln 25HURICL TR T2 RSy

340345350 Thr
Lys 355360365
Lys 370375380 Al a Lys
Pro Pro Ser 385390395400°
Thr cys phewh¥éal ed-%§r 45410418y Grr Phe
Trp Qu4sSer Asn Ay G n 429425430 Pro
Leu Asp Ser Asp Ay 435440445 ser

& HP G NA50

Leu Ser L

<210> 9

<211> 1482
<212> DNA
<213>

<220>
<223>

<400> 9
atggaagccc

gaaattgtgt
ctctcctgec
ggccaggctce
aggttcagtg
gaagattttg
gggaccaagg
gggaccggtg
ctgaagattt
cgccagatgc
actacctaca
accgcctacc
cgctcagtcyg
caggagccca
ctgggtggac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaaqgg
accatctcca
cgggatgagc
agcgacatcg

ccteccegtgce

val
val

eu Ser

cagctcagct
tgacacagtc
gaacaagtga
ctaggctcct
gcagtggatc
cagtttatta
tggaaatcaa
aggtgcagct
cctgtaaggg
ccgggaaagg
accggaagtt
tgcaatggag
gccctatgga
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga

Artificial sequence

tctcttccte
tccagccacc
aaatgtttac
catctatttt
cgggacagac
ctgtcaacat
aggtggcggt
ggtgcagtct
atccggttac
cctcgagtagg
caagggccag
cagcctgaag
ctactggggc
caaaactcac
cctctteccec
cgtggtggtg
cgtggaggtg
tgtggtcagec
caaggtctcc
gcagcccecga
ccaggtcagc
ggagagcaat

cggctccttc

Pro Arg Gu Au Gn Tyr Asn Ser Thr Tyr Arg Val
Leu Hs Gn Asp Trp Leu Asn Gy Lys Gu Tyr
ser Asn Lys Ala Leu Pro Ala Pro Ile A u Lys Thr

€] G P d
ROUPNRE TG LEHeR 017

490

cp37 specific binding protein

ctgctactct
ctgtctttgt
agctacttag
gcaaaaacct
ttcactctca
cattccgata
ggctcgggcg
ggagcagagt
tcattcactg
atgggcaata
gtcactatct
gcecteggaca
cgcggcaccc
acatctccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgcc
gggcagccgg

ttcctctaca

3

ggctcccaga
ctccaggcga
cctggtacca
tagcagaagg
ccatcagcag
atccgtggac
gtggtggatc
cgaaaaagcc
gctacaatat
ttgatcctta
ccgccgacaa
ccgccatgta
tggtcactgt
cgtgcccagce
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca
tcccageccce
tgtacaccct
tggtcaaagqg
agaacaacta

gcaagctcac

Page 10

Val

Pro

Y& A8

i n Val

taccaccgga
aagagccacc
acagaaacct
aattccagcc
cctagagcct
attcggccaa
tggaggaggt
cggagagtct
gaactgggtg
ttatggtggt
gtccatcagce
ttactgtgca
ctcctctgat
acctgaactc
catgatctcc
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gcccceatcec
cttctatcca
caagaccacyg

cgtggacaag

Ser Val

Leu
Lys Cys

Tyr Thr
G n Val
IR 9e5ak At Eige Ala Val Qu
mgsneAsrquyr
Phe Phe Leu Tyr Ser

i .G Phe Ser Cys
éﬁg‘ggg‘ﬂ%&%#hﬁ@@%ﬁ Thr G n Lys
Pro Ay Lys 485490 <210> 13 <211> 1482 <212> DNA
slt_)yesci fic binding protein

Ser

Lys Thr Thr
Lys Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



SEQUENCE LI STI NG (EMER 017 01 SG <400> 13 atggaagccc cagc
tctcttcctc ctgctactct ggctcccaga taccaccgga60 gaaattgtgt t
t ccagccacc ctgtctttgt ctccaggcga aagagccaccl20 ctctcctgec

aagtgtttac agctacttag CC%gﬁ@%&ﬁ@}gg@ﬁ%g@%g:q:tggf;%%c

a
cat i gldohtodic 838RR66L: '
cgggacagac ttcactctca ccCat cagcag cct agagcct
Ct gt exd@aacangpgacer atceyguyghccagy@ggt a@a360 gggaccaagg
aggt ggcggt ggctcgggcg gtggtggatc tggaggaggt 420 gggaccggtg
ggt geagt.cty@gagcagagg t gaaaaagcc cggagagtct480 ctgaagattt
cgccagat gc
act acctaca

at cceit-ac4q3cat t cact g gct acaat at gaact gggt g540
cctc tgoPRat, caata ttgatcctta ttatggtggt600

caag Ead”&ﬂgg%¥§iﬁT“@E cgacaa gtccatcagc660 accgcctacc
cagcgix@aag gcctcggaca ccgccatgta ttactgtgca720 cgctcagtcg
ct actdidggocndgcgpeaoe btigdtrgaptadeint cct ct gat 780 caggagccca
caaaqﬁ®cac(ﬁcatctccac cgtgcccagc acctgaactc840 ctgggtggac
cct ctt%cc%caaaaccca aggacaccct catgatctcc900 cggacccctg
cgt g8itgel @ AJacEHodAYL G1ACOARUAE Fhel GAQOEEARYICN, THEARGT GG
cgt ggaggt g cat aat fcca agacaaagcc gbpggaggagl020 cagbacaaca
tgtggtcagc gtcctcaccg tcctgcacca ggactggct gl080 aat ggcaagg
CAAGALCTRC TRRCAGAENE &1k CEARYEE Fhr C@IC 9@:9%?81%1%%% ¢@lcddrca
gcagccccga gaamcacagg tgtacacces gcccccat cc12003¢gggat gagce
ccaggt cagc ctgacctgcc tggtcaaagg cttctatccal260 agcgacatcg
gga C g gaac caagaccac 20_cctccecgt gc
R e SR AU R LR TR R e W St
cgtcttctca tgctccgtga tgcatgaggc tctgcacaacl440

val ;5r Ser Tyr Leu Ala ggp Tyr GIn GIn Lys Pro Gly GIn Ala Pro
60

Ala
80

Ala Glu Ile

75

rPhe Ala Thr

70

Arg Leu Leu Ile Leu Pro

65

Tyr Lys Gly

Ile
g5

ser ser Thr Phe Thr Thr

85

Arg Phe ser Gly Gly Gly Asp Leu ser

90

His His Ser

110

val GIn

105

Glu Pro Glu Phe Ala

100

Ser Leu Asp Tyr Tyr Cys

Gin
120

Glu Ile

125

Pro Thr phe Gly Thr val

115

AsSp Asn Trp Gly Lys Lys Gly

Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Thr Gly Glu

140

Gly

Gln val GIn Ala Glu Glu Ser

160

Ser
150

val
145

Leu Gly Ser Lys Pro Gly

Leu Lys Ile Ser Cys Gly Ser Gly Phe Thr Gly Asn

165

LYys Tyr

170

Tyr
175

val
180

Met Asn Trp Arg Gln Met Pro Lys Giy Leu Glu Trp Met Gly

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Tyr Asn Arg Lys Phe Lys

Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Leu

Page 11

Tyr

t cagct
gacacagt c
gaacaagt ga
ct aggct cct

gcagiggat ¢
cagtttatta

t ggddat caa
aggt gcagct
cct gt aaggg
ccgggaaagg
accggaagtt
t gcaat ggag
gccct at gga
aatcttctga
cgtcagtctt
aggt cacatg

acgt ggacgg

gcacgt accg
agt acaagt g
aagccaaagg
t gaccaagaa

ccgtggagtg

t ggact ccga
agcaggggaa



cactacacgc agaagagcct ctccctgtct ccgggtaaat gald482 <210> 14 <211> 493
<212> PRT <213> Artificial sequence <220> <223> CD37 specific binding
protein <400> 14 Met Gu Ala Pro Ala A n LeU Leu Phe Leu Leu Leu Leu
Trp Leu Pro 151015 Asp T r dy Gu.lle eu Thr @n ser Pro
A5 Thr 24gu Ser Page 16 '§ %E’F@?ﬁﬁl@%@%&%i@ 01 SO 202530 Leu
Ser Pro y Qu Arg Ala Thr Leu Ser Cys Arg Thr Ser du Ser 354045
Val Tyr Ser Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro

5055560 AFRy SeEuStreliey |LysTHia BRE wpaﬂuyé]g LB AVA @suA@y Ile Pro
Al a 5707580 Arg Phe S&r Qy Ser Ay $&° Qy Thr Asp PA& Thr Leu Thr
Ile Ser 859095 Ser Leu Gu Pro Qu Asp Phe Ala Val Tyr Tyr cys Gn

Hi s MigsS@eval @08 (MeAshspAIHr Firg G’TgoAerWhﬁﬂrG-yu ®ai Wry Thr Lys Val
Gulle Lys Ay 1$%120125 25 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gy Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 350

Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys LyS
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
405 410 415

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln
420 425 430

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 44Q 445

ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn
450 455 460

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
465 470 475 480

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
Page 12



Gy Ay dy Ser dy dy Gy Ay Ser dy dy Gy dy Thr dy Qu
130135140 Val dn Leu Val Gn Ser Ay Ala Au Val Lys Lys Pro Ay Qu

Ser 145150155160 Leu Lys Ile ser Cys Lys Gly Ser Ay Tyr Ser Phe Thr
o0 Gy Lys Ay Leu

Ay Tyr ASn 165170175 Me
Gu Trp net Ay 18948519

Asn Arg Lys Phe Lys 195200205 Ay dn Val

8 %&'&c%ﬁsﬁ&c @EIQE OT? M}ﬁ s@

Thr

y Ay Thr Thr Tyr
Ile Ser Ala Asp Lys Ser

I1e r. Th 1AI a Tyr Leu 210215220 A n Trp Ser Ser Leu Lys Ala Ser Asp
Thr ¥d- i yr Tyr Cys Ala 225230235240 Arg Ser val @y Pro Met Asp
Tyr Izp,.G[)N rg Ay Thr Leu Val Thr 245250255 Val Ser Ser Asp An Gu

Pro +318>SexrtSerciAdpsdquenddr H s Thr Ser 260265270 Pro Pro Cys Pro Al a

Pro Leu Leu Ay Ay Pro ser Val Phe Leu 275280285

hop VAP Sor i SN 6 Adh S CITVAL Lys 305310315320 Phe Asn Trp Tyr

Val «ﬁ%&@ Val Gu Val Hs Asn Ala Lys Thr Lys 325330335
atggaagccc cagctcagct tctcttccte ctgctactct ggctcccaga taccaccgga 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccace 120
ctctcctygce gaacaagtca aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagec 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagcct 300
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420
gggaccggty aggtgcagct ggtgcagtct ggagcagagg tgaaaaagcc cggagagtct 480
ctgaagattt cctgtaaggg atccggttac tcattcactg gctacaatat gaactgggtg 540
cgccagatgc ccgggaaagg cctcgagtgg atgggcaata ttgatcctta ttatggtggt 600
dctacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccatcage 660
accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgeca 720
cgctcagtcg gccctatgga cfactggggc cgcggcaccc tggtcactgt ctcctctgat 780
caggagccca aatctictga caaaactcac acatctccac cgtgeccagc acctgaactc 340
ctgggtggac cgtcagtctt cctcttcccc ccaaaaccca aggacaccct catgatctec 900
cggacccctg aggtcacatg cgtggtggtg gacgtgagcc acgaagaccc tgaggtcaag 960
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggag 1020
cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca ggactggetg 1080
aatggcaagg agtacaagtg caaggtctcc aacaaagccc fcccagcccc catcgagaaa 1140
accatctcca aagccaaagg gcagccccga gaaccacagg tgtacaccct gcccccatcec 1200
cgggatgagc tgaccaagaa ccaggtcagc ctgacctgec tggtcaaagg cttctatcca 1260
agcgacatcg ccgtggagty ggagagcaat gggcagccgg agaacaacta caagaccacg. 1320
cctcccgtge tggactccga cggctccttc ttcctctaca gcaagctcac cgtggacaag 1380
agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcatgagge tctgcacaac 1440
cactacacgc agaagagcct ctccctgtct ccgggtaaat ga 1482
<210> 12
<211> 493
<212> PRT
<213> Artificial sequence
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Pro Arg Gu Gu Gn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
340345350 Thr- Val Leu H's Gn Asp Trp Leu Asn Ay Lys GQu Tyr Lys Cys
Lys 355360365 Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile
Ser Lys 370375380 Ala Lys Ay Gn Pro érg Glil Pro_ @n Val Tyr Thr Leu
Pro Byf.Ser 385390395400 A AEH1ETINLEEMF L yE 28h G n val Ser Leu
Thr yssLetbVakpddiFi 40h4ddylarédeinPhe Tyr Pro Ser Asp Ile Ala Val Gu
Trp Au Ser Asn Ay A n 420425430 Pro G u Asn ASF1 Tyr Lys Thr Thr
Pro P¥>Vval? Leu Asp Ser Asp Gy 435440445 Ser Phe Phe Leu Tyr Ser Lys

Leu J&r Y@lA1ASPrd-%$ r e i 1., 42245%46 G{ %ﬁ Val Phe Ser
Cys bHer VaIA I?/EtrH?ésa§tT %a%&ﬂaﬁ §8uAsn %@4%”4 Eﬁ I's Tyr Thr Gn
Lys Ser Leu Ser Leu Ser Pro Gy Lys 485490 <210> 15 <211> 1482 <212>

DNA Egpl:%ﬁr Al‘r tr"I CIG{T‘L DIVt &y <‘|%%OG>1 n<%%|3>Pr'o A7a %’RreCLIeLI S(,:erbl ndi ng
protei'n <400> 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Gln Asn
35 40 45

val Eyr Ser Tyr Leu Ala Egp Tyr Gln GIn Lys Pro Gly G1n Ala Pro
0 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly ITe Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser
85 90 a5

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Thr Gly Glu
130 135 140

val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile ser Cys Lys Gly Ser Gly Tyr ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys

Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

Page 14



at ggaagccc cagctcagct tctcttcctc ctgctactct ggctcccaga taccaccgga60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccaccl20
ctctcctgcc gagcaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcc240
Page 18 SEQUENCE LI STI NGERURVER-GETINA (8Y5R é’éétg%ga}g gcagt ggat ¢
COg9RsRERs ddrCAGH @IRaG Il AFS A96atk ICSEAYRACHSPR- 9Ra0mld k9 cagtttatta
ctgtcaacat cateékgata atccgtggamssattcggccaa360 gggaccaagg t ggaaatcaa

aggt ggcggt ggctcgggcg gtggtggatc tggaggaggt 420 gggaccggtg aggt gcagct
99t 9pAGLED @qaspéqaggpﬁogaﬁmg%ucav&%gtpcrto“ggg Ya9apdal] colof 2aggg
atccggttac smattcactg gctacagpat gaactggyggtgs cgccagat gc ccgggaaagg
cctcgagtgg atgggcaata ttgatcctta ttatggtggt 600 actacctaca accggaagtt
caagggcca tcactatct ccgccgacaa gtccatcagc660 accgcctacc tgcaatggag
cagcc g%ég %&? X0 58a"yc§cggﬁcgﬁét'ae”t rt"’%%t%?%?ﬁfﬂ d E&Jgggﬁb gccct at gga
ctactggggc cgcggcaccc tggtcactgt ctcctctgat 780 caggagccca aatcttctga
caaaactcac acatctccac cgtgcccagc acctgaactc840 ctgggtggac cgtcagtctt
cct cf ;cEEE C(Yéa\ééﬂa(‘,’él:a%’i%g@%&:é(é&ﬁercﬁ’t?gﬁgtﬁt?@%m @é@d’@dcg%? aggt cacat g
cgt ggt'ggt g gacgt gagcc "acgaagaccc tgag aag960 ttcaact acgt ggacgg
cgt ggaggt g cat aat gcca agacaaagcc gcgggaggagl020 cagt acaaca gcacgtaccg
t gt gjtec Age TgPcTHrc ¥t grsrcetyvat ¢d Uggaabﬂ-lggoﬁthlﬁ'&O Lnagggcbﬁgg agtacaagtg
caaggtctcc aacaaa c tcccagcccc ¢ 3%gagaaa1140 ac ctcca aagccaaagg
gcagccccga gaaccacagg tgtacaccct gcccccatccl200 cgggat gagc tgaccaagaa
ccagytecage Gdtgaluc Gy cryrggdnc aaagiirctyrcirag oad 1268eagajacat cg

ccgt ggagt g ggay¥gcaat gggcagccgfdagaacaact a caagd®cacgl320 cctccegtge
t ggactccga cggctccttc ttcctctaca gcaagctcac cgtggacaagl380 agcaggt ggc

agcaggygan ;%gtlﬁtst ¢l ﬁa\sbgﬁr’ipﬁlgg gant gpatgaggde ;fséi"t ggaeyaclid0
5

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly GIn Pro Arg Glu Pro G1n val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
405 410 415

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln
420 425 430

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 440 445

Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
450 455 460

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
465 470 475 480

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

485 490
<210> 13
<211> 1482
<212> DNA
<213> Artificial sequence
<220>

<223> (D37 specific binding protein
Page 15



cactacacgc agaagagcct ctccctgtct ccgggtaaat gald482 <210> 16 <211> 493
<212> PRT <213> Artificial sequence <220> <223> CD37 specific binding
protein <400> 16 Met Gu Ala Pro Ala A n Leu Leu Phe Leu Leu Leu Leu

Trp Leu Pro 151015 Asp T ey JThr @ n Ser Pro
Ala Thr Leu Ser 202530 LEEQ"E@FE%%@‘# G X?%dﬂu Xhr Leu Ser Oys
Arg AQ0>Set3 G u Asn 354045 val Tyr Ser Tyr Leu Ala Trp Tyr A n An
Lys msaasccc;cagsdacagw GC5UTBEE0C CSECHIENCE 99CcSTydRga (EvERCGD2 01 8§G) Arg
Leu T I a6 7580
o Prarceaforcifedifoly Jeblelf et rcRigkor fofhfedtes odft
8590@E:t8etgdcegaﬁaagﬂa) a@tgmspc Ialgetdﬂtaag/aict@gWacfyracraySaaG'cm Hi 988l s

Lys UYASTo6 TR Grieatirdeontycnt yeargpanl Sredied y 2@y dy
Thr @g\tt&gtglﬁﬁab?:@éﬁ& VYadgddabad attc¥alct& ecRefadehy AragiddecVal 3bys Lys
Pro Gy Qu Ser 145150155160
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggcecaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420
gggaccggtg aggtgcagct ggtgcagtct ggagcagagg tgaaaaagcc cggagagtct 480
ctgaagattt cctgtaaggg atccggttac tcattcactg gctacaatat gaactgggtg 540
cgccagatgc ccgggaaagg cctcgagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccatcagce 660
accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgea 720
cgctcagtcg gccctatgga ctactgggge cgcggcaccc tggtcactgt ctcctctgat 780
caggagccca aatcttctga caaaactcac acatctccac cgtgcccagc acctgaactc 840
ctgggtggac cgtcagtctt cctcttcccc ccaaaaccca aggacaccct catgatctcc 900
cggacccctg aggtcacatg cgtggtggtg gacgtgagcc acgaagaccc tgaggtcaag 960
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggag — 1020
cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg tectgcacca ggactggctg 1080
aatggcaagg agtacaagtg caaggtctcc aacaaagcccC tcccagcccc catcgagaaa 1140
accatctcca aagccaaagg gcagccccgda gaaccacagg tgtacaccct gcccccatce 1200
cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca 1260
agcgacatcg ccgtggagtg ggagagcaalt gggcagccgg agaacaacta caagaccacg 1320
cctcccgtge tggactccga cggetccttc ttcctctaca gcaagctcac cgtggacaag 1380
agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcatgaggce tctgcacaac 1440
cactacacgc agaagagcct ctccctgtct ccgggtaaat ga 1482
<210> 14
<211> 493
<212> PRT
<213> Artificial sequence
<220>
<223> (D37 specific binding protein

<400> 14

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
5

10

15

Asp Thr Thr Gly Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser
Page 16



Leu Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser Phe Thr Gy Tyr Asn
165170175 met Asn Trp Val Arg Gn net Pro Ay Lys Gy Leu Qu Trp Mt
Gy 180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys
Phe Lys 195200205 dy d r p s Ser Ile Ser Thr
Ala Tyr Leu 219815220 G EE#BC%IS%% ?gﬂE'ﬂ‘??@gsgr Asp Thr Ala Met
Tyr Tyr Cys Al a 225230235240 Arg Ser Val G]y Pro th Asp Tyr Trp Gy
Arg Qy_Thr Thr 245250255 Val Ser G u Pro Lys Ser
Ser %SE';/ r?h"fljw—hi Y1 é% Tg%d‘f(%'S%ei'"Ocﬁ oArlgr 'bfg #%a Pro du Leu
Leu Ay C]y Pro Ser Val Phe Leu 275280285 Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met Ile Ser Arg Thr Pro_G u 290295300 val Thr Cys Val Val Va
Asp XA gerseﬂlgyrd-ﬁ” AQS-'B EerTU F TN y¥s ﬁ%‘ib?;%@?dap}‘r@ Asn Trp Tyr
Val Asp y Val Qu Val Hs Asn Ala Lys Lys 325330335

SEQUENCE LI STING (EMER 017 01 Sc) Pro Arg Qu Gu G n Tyr Asn Ser Thr
Tyr AdglaalLeyalleSgyr \phke A_@LBZLOMSBSOATWGW&FM_@HE Hirg #Gan Asp Trp Leu
Asn Féy Lys A u Tyr L)?S Cys Lys 75

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Sser
85 90 a5

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu

val Gln Leu val GIn Sser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys

Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
Page 17



355360365 Val
Lys 370375380 Ala Lys Ay Gn Pro Arg Au Pro G n Val
Pro Ser 385390395400 Arg Asp G u Leu Thr

Cys Leu Val

var {80

Leu Ser

s_ Ser
iS(cRia

Leu Ser

Ser Asn Lys Ala Leu Pro Ala Pro Ile du Lys Thr

<213> Artificial

<400'5hel’?‘5%1tTd'QaEQ'c§§g fEPaf bt ¥ga dtic
gaagattctg ggcaccgiac ggagctageg ¢

Lys 40541041
Gu Ser26gn Ay G n 4204
Val Leu Asp Ser Asp Gy 435440445 Ser phe Phe Leu Tyr Ser

G n 450455460

L o

Pro Gy Lys 485490 <2

R Y,

Tyr Thr

Lys Asn G n Val Ser

St et

n

3 Y20
h%?%ﬁé’o i &0y
> 17 <211> 1479 <212> DNA

Val

Thr Thr

Phe Ser

Q’F”Tb%g Gn

Il e Ser
Leu Pro
Leu Thr

#ﬁpséje Ala vVal u Trp
yr Lys

Pro Pro

Lys Leu Thr

Cys Ser
Lys Ser

sequence <220> <223> ¢D37 specific binding protein
Hiyf c"‘%g%ﬁaév&tg Fakift t cagt g
ggattt

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu

Thr

val

Ala

385

Arg

Gly

Pro

Ser

GIn
465

val

Ser

370

Lys

AsSp

Phe

Glu

Phe

450

Gly

Leu
355
Asn
Gly
Glu
TYyr
Asn
435

Phe

Asn

His Tyr Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

atggaagccc cagctcagct tctcttectc
gaaattgtgt tgacacagtc tccagccacc
ctctectgcc gagcaagtga aaatgtttac

ggccaggctc ctaggctcct catctatttt

15
1482
DNA

CD37 specific binding protein

15

340

His

Lys

GlIn

Leu

Pro

420

Asn

Leu

val

GIn

Gln

Ala

Pro

Thr

405

Ser

Tyr

Tyr

Phe

Asp

Leu

Lys

Asp

Lys

Ser

Ser

470

ser

Trp

Pro

375

Glu

Asn

Ile

Thr

Cys

Leu

Artificial sequence

Leu

360

Ala

Pro

Gln

Ala

Thr

4490

Leu

Ser

Ser

345

Asn

Pro

Gln

val

val

425

Pro

Thr

val

Leu

Gly

Ile

val

Ser

410

Glu

Pro

val

Met

ser
490

Lys

Glu

Trp

val

Asp

His

475

Pro

ctgctactct
ctgtctttgt
agctacttag

gcaaaaacct

Glu

Lys

Thr

Thr

Glu

Leu

Lys

Glu

Gly

Tyr

365

Thr

Leu

Cys

ser

Asp

Ser

Ala

Lys

350

Lys

Ile

Pro

Leu

Asn

430

Ser

Arg

Leu

Cys

Ser

Pro

val

415

Gly

ASp

Trp

His

Lys

Lys

Ser

400

Lys

Gln

Gly

GIn

Asn
480

ggctcccaga taccaccgga

ctccaggcga aagagccace

cctggtacca acagaaacct

tagcagaagg aattccagcc

Page 18
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cagcgcagct tgactcagtc gaacaagtga ctcagctcct gcagtggatc gaagttattt

t ggagat caa aggt gcagct cctgtaaggg tctcttcctc tccagcctcc aaatgtttac

ggtctctttt aggcacacag ctgtcaacat aggtggcggt ggtgcagtct atccggttac

ctgctactct ctatctgcat agttatt%gilgcaaazacct titictetga cattccgata
f

rogsiatcmaneeniane. ol R i et

aagc ctacaat at

t acceaaggyt 6 gagttighcaccigicgcayaaatayhdd dtgtgopatcad4fgaaagcadgeot 300
gttcggtaga360 t ggcggc420 cggagagt ct 480 gaact gggt g540
SEQUEREE 109 RS a R 169 98590 SEPC EefBuag 1096230 cLavREeR 9t 9o 43P ug
at gogactgytd ggderhber b GQteniggeaaarys ddasd e @gabad@@ccgagaa

gt ccat cagc cagcct gaag gcct cgggaca ccgccatgta ttactgtgca ctact

cgcgy@areR ty e EHERgd9 At eed é‘@(,tcé*é‘%ﬁaé’é@:e&?&aﬁ%ﬁtééaﬂ?@éngﬂFécaggggg
t gaagdceal Prdct EESfRaSH %@@6&%8@?9@&&%@5 Gabafdlth CGG99593E 99t $8ac

gt gagccacg aagaccctga ggtca c ggaggtgcaf aat gccaaga caaagccgcg
ggagrfigeatpqggaceageartt carenucqie gtraytatchggacalagge tayaastaggrct c6adc

R S S R S AT R S B
CagCcuylaadt ACaanitacdd gesaaggec icgcigratt citiggt cicthacageacrget cagegt

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu

1

5

10

Asp Thr Thr ggy Glu ITe val Leu Thr GIn Ser

25

Leu Ser gro Gly Glu Arg Ala Thr Leu Ser Cys
5

40

val E%r Ser Tyr Leu Ala ggp Tyr Gln GIn Lys

Leu Leu Trp Leu Pro

15

Pro Ala Thr Leu Ser

Arg Ala Ser Glu Asn
45

Pro Gly Gln Ala Pro
60

Page 19

ggacaa agc cttct (%atgc tcc tgat c at gaggct ct%gcacaaccac cctgtctccg
ggt aFPRECCCeaHE g §73AAHSAL FFBLS LGS APE i HGCEPA e equéhite
<220erggd 25 cCEptag o> cd B et cGcdaflar cda B8&dddcet RiaRgh#@cpr ot gpf
cggacccctg aggtcacatg cgtggtggtg gacgtgagcc acgaagaccc tgaggtcaag 960
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggag 1020
cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca ggactggetg 1080
aatggcaagg agtacaagtg caaggtctcc aacaaagccc tcccageccc catcgagaaa 1140
accatctcca aagccaaagg gcagccccga gaaccacagg tgtacaccct Qcccccatcc 1200
cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca 1260
agcgacatcg ccgtggagtyg ggagagcaat gggcagccgg agaacaacta caagaccacg 1320
cctccegtge tggactccga cggetccttc ttectctaca gcaagctcac cgtggacaag 1380
agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcatgagge tctgcacaac 1440
cactacacgc agaagagcct ctccctgtct ccgggtaaat ga 1482
<210> 16
<211> 493
<212> PRT
<213> Artificial sequence
<220> )
<223> (D37 specific binding protein
<400> 16



Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 51015 Asp Thr
Leu Ser 202530 Al a

Thr Gy Asp Ile Gn Met Thr Gn Ser
Ile Thr

T G G L
SOFQUSHEE AT TR CFIRR

Ser Val
val Tyr

@y Qu Thr Val

Ser Tyr

505560 A n Leu Leu Val

Ser Ry QéG8RUAIT: Fhe MRrafd YySethrd ot 3¢5 GuYeithr18proPhe Ser Leu Lys
Gy Ser Tyr8®Phe Cys Gn

Il e &er

Hs Hs Ser
Asn
Gy ’gggpic{;é%

859095 Ser

130135140 Val

éFhé1
Ser

G n Leu val

Rt S

Gu Trp net Ay

@érﬁ/gt

Thr

Leu Ala Tr

Letd» A n Pro Au AsjasSer
Page 22 SEQUENCE_LI STING (EnER 017 01 SG) 100105110 Asp

Gy &Y &Y Byriasealy Gy

G n Ser

Pro Al a Ser
Cys Arg Thr
s Gn. d
P&{ % &

Ser

@y Ala du Val

Lys

G u Asn 354045
Z Lys Ser Pro
a u Gy Val Pro

1LYS. 3y 115120125

a Ser Gu
Lys Pro Ay Qu

|l e, S L €] .Gy T S Phe Th
PheAgka %}rgé%:ﬂ T%\'?gcyéy?l ”l?/éﬂ_(s) Ibﬁa ér'“y E)r/s Gley Lreu

Asp Asn Pro Trp Thr Phe Gly E;n Gly Thr Lys val Glu Ile Lys Gly
0

Gly
val
145
Leu

Met

Asn

GIn
225
Arg
val
Pro
Phe
val
305

Phe

Lys

Asn

Ile

Gln

210

Trp

ser

Ser

Pro

Pro

290

Thr

Asn

115

Gly

Leu

Ile

Trp

Asp

val

Ser

val

sSer

Cys

275

Pro

Cys

Trp

ser

val

Ser

val

180

Pro

Thr

Ser

Gly

ASp

260

Pro

Lys

val

TYr

Gly Gly Gly Gly

GlIn

Cys

165

Arg

Tyr

Ile

Leu

Pro

245

GIn

Ala

Pro

val

val
325

Ser

150

Lys

Gln

Tyr

sSer

Lys

Met

Glu

Pro

Lys

val

310

Asp

135

Gly

Gly

Met

Gly

Ala

215

Ala

Asp

Pro

Glu

Asp

295

Asp

Gly

Ala

Ser

Pro

Gly

Asp

Ser

Tyr

Lys

Leu

280

Thr

val

val

Ser

Glu

Gly

Gly

Thr

Lys

Asp

Trp

Ser

265

Leu

Leu

Ser

Glu

Gly

val

Tyr

170

Lys

Thr

Ser

Thr

Gly

Ser

Gly

Met

His

val
330

Gly

Gly

Tyr

Ile

Ala

Arg

Asp

Gly

Ile

Glu

315

His

Gly

140

Lys

Phe

Leu

Asn

Ser

220

Met

Gly

Lys

Pro

Ser

300

Asp

Asn

Page 20

125

Gly

Pro

Thr

Glu

Arg

205

Thr

Tyr

Thr

Thr

ser

285

Arg

Pro

Ala

Thr

Gly

Gly

Trp

Lys

Ala

Tyr

Leu

His

270

val

Thr

Glu

Lys

Gly

Glu

Tyr

175

Met

Phe

Tyr

Cys

val

255

Thr

Phe

Pro

val

Thr
335

Glu

Ser

160

Asn

Gly

Lys

Leu

Ala

240

Thr

sSer

Leu

Glu

Lys

Lys



180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe

Lys
Tyr
Tyr
Ay
Lys
Ay
Met
Ser
Ay
Tyr

195200205 Gy Gn val Thr Ile Ser Ala Asp Lys Ser Ile ser Thr Al a
Leu 210215220 G n Trp ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr
Cys Al a 225230235240 r e Ch 1 Tyr Trp Ay Arg

Thr Leu Val Thr 2452%@%@%&&%& s(e'gI %@r 1u ro Lys Ser Ser Asp
e AFDSGTEhEG 1 S&inPhyo 26028520 Pyio ABgsvalr salAlsarFrad Gew Leu Leu Ay
Pro Ser VaP*Phe Leu Phe 275%%0285 Pro Pro Ly80Pro Lys Asp Thr Leu

Ile Ser Arg Thr

Val

d wBVal
Asn Ser Thr Tyr Arg val

Pro A u val

Val

290295300 Thr Cys val
s vEll Webspi Pson Asp Y Ly sadihe1 893 10319320 yAsdysTiys Tyr Val Asp
H's Asn Al a39s Thr Lys Pro 325330335 Arg
340345350 val

Ser Val

G n $sp sF nxslﬂekt{ﬁ%ma At bYS AFh UprbY £1d-Y3u

SEQUENCE7QI STI
Tyr Thr

Pro

G n Val

Arg Asp

Gly Phe

Pro Glu Asn

435

Phe pPhe

450

Ser

GIn
465

Gly Asn

His Tyr Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400> 17
atggaagcac

17
1479
DNA

gacatccaga
atcacatgtc
ggaaaatctc
aggttcagtg
gaagattctg
ggcaccgaac
ggagctagcg
ctgaggattt

Glu Leu

Tyr Pro

G

Thr
405

Ser
420

Asn Tyr

Leu

Tyr

val Phe

Lys

Asp

Lys

ser Lys

Ser

Asn G1In

Ala

Ile

Thr
440

Thr

Leu
455

Cys Ser

470

Gln Lys

485

cagcgcagcet
tgactcagtc
gaacaagtga
ctcagctect
gcagtggatc
gaagttattt
tggagatcaa
aggtgcagct

cctgtaaggg

Ser

Leu Ser

Artificial sequence

tctcttectce
tccagectee
aaatgtttac
ggtctctttt
aggcacacag
ctgtcaacat
aggtggcggt
ggtgcagtct

atccggtrac

(EMER 0375 01 SG 370375
Leu Pro Pro Ser Arg

Ala Lys Gly GIn Pro Arg Glu Pro GIn val
385 390

Tyr
395

val Ser Leu

410

val Glu

425

Trp

Pro Pro val

Thr val Asp

His
475

val Met

ser Pro

490

Leu

CD37 specific binding protein

ctgctactct
ctatctgcat
agttatttgg
gcaaaaacct
ttttctctga
cattccgata
ggctcgggeg
ggagcagagg
Tcattcactg

Leu

Thr

le 35
il

Thr Leu Pro

Thr Cys Leu

Glu Ser Asn

430

Leu ser

Lys
460

Arg

Glu Ala Leu

Gly Lys

ggctcccaga
ctgtgggaga
cttggtatca
tagcagaagg
agatcagcag
atccgtggac
gtggtgggtc
tgaaaaagcc

gctacaatat

Page 21

Val

Pro Ser

400

val
415

Lys

Gly GIn

Asp Gly

Trp G1n

His Asn

480

taccaccggt
gactgtcacc
gcagaaacag
tgtgccatca
cctgcagect
gttcggtgga
ggatggcggc
cggagagtct
gaactgggtg

BA60365

nPro Arg Qu

Asp Val

Au du Gn
Leu H s

60
120
180
240
300
360
420
480
540



385390395400 Asp A u Leu Thr Lys ASn G n Val Ser Leu Thr Cys Leu Val

Lys Gy 405410415 Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Qu Ser Asn
Gy An Pro 420425430 A u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
Ser Asp Ay Ser 435440445 Phe Phe Leu eu Thr Val Asp Lys

r_Ser S
Ser i 4 CeyLfs %’T‘EPP / S@ﬁ val t Hs
Gu %%%g%%@%%ﬁ%éﬁ%@ﬁ%ﬁ%&w titﬁ;é% n Lysscgéf%glfeu E{E Leu
Ser #wcEaca gscatBB4O0 caddipecd® t2ddratid A ge@dataa DiNacaPdage Ar t6bbi ci al

sequence <220> <223> CD37 specific bindin rotein <400> 19

S QUL B GO RY (ORSPRRY oL GoRER (LOCTORe CHAsaT EEc ac d30t 60
gaaatdd@gitdglacanadiga CELAYYGHE Coehdraett ti@hreddgaoaceacqadagcygecl20
ctctcctgecc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggcc%?é’g&éf%aagt ShdOREd2 @AEEP4RE] (LChERsah A CAHFadRGqt Eaot ccdf@c240

aggtdﬁ@ga&ﬁca QYRS %9%%%@%%35&&%9&&%%&@&%5?adl&@ﬂc&%%;agagﬁﬁt 300
gaagattitg cagttitatta ctgtcaacat cattcCgata atccgtiggac atfcggccaa360

gggaRcAaatep Mgheatect AgEAITgedYUtaINcegy degaglags grataadtggaggasyt 420
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat' 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
atc;ccaaag CcCaaagggca gccccgagaa ccacaggtgt acaccctgecc cccatcccgg 1200
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaage 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 1320
cccgtgetgg actccgacgg ctccttcttce ctctacagca agctcaccgt ggacaagage 1380

aggtggcage aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440

tacacgcaga agagcctctc cctgtctccg ggtaaatga 1479
<210> 18

<211> 492

<212> PRT

<213> Artificial sequence

<220>

<223> (D37 specific binding protein

<400> 18

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1 5 10 15

Asp Thr Thr gAy Asp Ile GIn Met Egr Gln Ser Pro Ala Ser Leu Ser
30

Ala Ser ga1 Gly Glu Thr val Tgr ITe Thr Cys Arg Thr Ser Glu Asn
5 4 45

val g%r Ser Tyr Leu Ala ggp Tyr GIn GIn Lys Gln Gly Lys Ser Pro
60

GIn Leu Leu val Ser Phe Ala Lys Thr Leu Ala Glu Gly val Pro Ser
65 70 75 80

Arg Phe Ser Gly ger Gly ser Gly Thr ggn Phe Ser Leu Lys Ile Ser
5 95

ser Leu GIn Pro Glu Asp Ser Gly Ser Tyr Phe Cys GIn His His Ser
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ggagct agcg cggt ccagct gcagcagtct ggacctgagt cggaaaagcc tggcgcettca480
gtgaagattt cctgcaaggc ttctggttac tcattcactg gctacaatat gaactgggt g540
aagcagaat a at ggaaagag ccttgagtgg attggaaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caggganeaq [9¢HacEhgR ott Yragaraa atcctccage660
acagcctaca tgcaget caa gagt ct gacast ct gaggact ctggagicta ttactgtgca720
agat cggt cg gccctatgga ctactggggt caaggaacct cagtcaccgt ctcctcgagc780

agcccagat crtct ag,aacicacaca tctccaccqt ccagcacc aact cct g840
B 35 Ao ekor R T SHRNEY B P ro%?g@%uggf@i%éae &bttt ot
cttcccccca aaacccaagg acaccctcat gatctcccgg900 acccctgagg tcacat gecgt

t ggt C gtgagccacg _aagaccctga ggtcaagttc960 aact ggtacg tggacggcgt
gga%gbggg%‘gétﬂ%b&ébgﬂéaghgéébgﬁrg%ﬁ@&é@ﬁ%?f@bOAﬂ%é@ﬁdﬁbba cgt accgt gt
ggt cagcgf Cc ctcaccgtcc tgcaccagga ctggctgaatrl080 ggcaaggagt
acaagt gcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
at ct¥&lagdy L@éa‘@dggb@aﬁeﬁc‘é@cgé@aﬂuc‘éﬁcag%ﬂ-gﬁ Broa6tytcducsarccat cccgg
120 at gagct ga ccaadé cca ggtcagcctg1 ctgcctgg tcaaéﬂﬁ%tt
ctat ccaagc 1260 gacatcgccg tggagt ggga gagcaat ggg cagccggaga
acaaciuasea I@ac&a&cgmuyim cecglgcryggsactrtiegenggletrgetAsmt t C
ctctacagca agctcaéeyt ggacaagagc 1B80 aggt ggcagc addgfgaacgt
cttctcatgc tccgtgatgc atgaggctct gcacaaccacl440 tacacgcaga agagcctctc
cCt glett 86 TEFNRAR IR LA R Met2pR5> 619 15214Py 493 1M MBT 113>
Artificial seqi#®nce <220> <223388D37 specific bioi ng protein <400>
20 Met Qu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

15103 £ alprprbhy Gy r @1y &1y TR THeYy s @y B pREQ Al @ Thr Leu
Ser 195 200 205

Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

GIln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro LYs Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
290 295 300

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
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Cys @n
stal

202530 Leu Ser
354045 Val
Ala Pro 505560 Arg Leu Leu lle Tyr
Ile Pro Ala 65707580 Arg Phe Ser
Leu Thr hbe Ser 859095 sg QYENGEe
I's Hi s Ser

Qulle Lys Ay

Tyr

s Gy Gl §ronjagg
Gn Leu Gn

145150155160
Tyr #em G163 EGOTITS LivetAsASATTIvp1 \&dr L
Trp Ile Ay 18018%990 Asn Ile Asp

Arg Lys Phe Lys 195200205 Ay Lys Ala Thr

Ser AHY TH @rEySeHVEEp 2MR24 B2 %A1 G;lél Trp Glu Ser Asn Gly GIn Pro
4

Glu Asn Asn Tyr Lys
435

Phe Phe Leu Tyr Ser Lys

450

Gly Asn val Phe Ser

465

Tyr Thr Gln Lys Ser

<210
<211>
<212>
<213>

<220>
<223>

<400> 19
atggaagcac

19
DNA

gaaattgtgt
ctctcctgec
ggccaggetc
aggttcagtg
gaagattttg
gggaccaagg
ggagctagcg
gtgaagattt
aagcagaata
actacctaca
acagcctaca
agatcggtcg

gagcccaaat

1479

Val

Ser Tyr

1001

Cys

Pro Gy Gu Arg Ala Thr

440

455

470

485

cagcgcagct
tgacacagtc
gaacaagtga
ctaggctcct
gcagtggatc
cagtttatta
tggaaatcaa
cggtccagct
cctgcaaggc
atggaaagag
accggaagtt
tgcagctcaa
gccctatgga

cttctgacaa

Leu

Artificial sequence

tctcttcctc
tccagccace
aaatgtttac
catctatitt
cgggacagac
ctgtcaacat
aggtggcggt
gcagcagtct
ttctggttac
ccttgagtgg
caagggcaag
gagtctgaca
ctactggggt

aactcacaca

Thr Thr Pro Pro val Leu

Leu Thr val Asp Lys

Ser val Met His Glu

475

Ser Leu Ser Pro Gly
490

CD37 specific binding protein

ctgctactct
ctgtctttgt
agctacttag
gcaaaaacct
ttcactctca
cattccgata
ggctcgggcg
ggacctgagt
tcattcactg
attggaaata
gccacattga
tctgaggact
caaggaacct

tctccacegt

Ser
s Sy
110 Asp Asn Pro
115120125 Ay Ay Ay
NQaGiBOd?QSI)afOTh
Ser Ay Pro ad

P

Phe Al a Lys Thr
Z) qihéG

rp Thr
Ser

Leu Thr

430

a Val

Ay Ay

Val

Asp Ser Asp Gly Ser
445

ser Arg Trp Gln GlIn
460

Ala Leu His Asn His

Lys

ggctcccaga
ctccaggega
cctggtacca
tagcagaagg
ccatcagcag
atccgtggac
gtagtggatc
cggaaaagcc
gctacaatat
ttgatcctta
ctgtagacaa
ctgcagtcta
cagtcaccgt

gcccageacce

Page 24

480

taccaccggt
aagagccacc
acagaaacct
aattccagcc
cctagagcct
attcggccaa
tggaggaggt
tggcgcttca
gaactgggtg
ttatggtggt
atcctccagc
ttactgtgca
ctcctcgagc

tgaactcctg

Leu Ser cys Arg Thr Ser Gu
Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gdn
Leu Ala Gu Qy
Thr Asp Phe Thr
Tyr Tyr
Phe Gy Gn dy Thr
Ay Ser
E@UENGEPE@%FN@" EMER 017 01
Ser Gu Lys PréP
Lys Ile ser Cys Lys Ala Ser Gy Tyr Ser
T cyAspelASal Ayy &lys Ser
S Tyr Tyr Ay &Y Thr Thr Tyr Asn
Asp Lys Ser

y Ala Ser
Phe Thr Qvy
Leu Gu

60
120
180
240
300
360
420
480
540
600
660
720
780
840



Gn Leu Lys Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys Ala
225230235240 Arg Ser Val dy Pro Met Asp Tyr Trp Ay An Gy Thr ser
val Thr 245250255 Val Ser ser ser Qu Pro Lys Ser Ser Asp Lys Thr His
Thr Ser Pro 260265270 Pr @E%ﬁ%cﬁ’rﬂsﬂ@e eReloy7 LRuskgu Gy Ay Pro Ser
Val GineggaetgtPlrag@cts280 28 bcdiy@cradakyGalgh Oaday 8cASIR ctk@tygret dobe Ser
Arg Thr Pro Gu Val 290295300 Thr Cys val Val Val Asp Val Ser Hs du
Asp PrEPRPNVAFAGAFICHh §93059983 BI929-ASH RIPCIIIt APt y &P du
Val ki I L L TYT n Ser
Thr ey G e dsarht Ao st ahi Tl e 1% T
Leu P&GRachgca ¢8tagegtay @aLsAgcays qigacogikc 3IRBIGORNE s@gcrgaatl ysloBha Leu

Pro I 0375 s Ay.G.n Pro
wro Q5B cpbadiheqy Donqlecpal b Se Saberd R didnnit oo 1A ' 1
Leu dfrtckysagAsnad@igngddalgcSnrgabaal cEhcadgest Leacdadgek yac @k yc @54 110405
SEQUENCE LISTIN%%%ENER 017 01 Sg) Phe Tyr. Pro Ser Asp Ile Ala_Val GQu
Trp Qﬁﬁ?agﬁﬁgaAng 9c?§ ﬁggﬁqgcctg cctgcctgg tcaaaggctt ctatccaagec 1260

gacatcgccg tggagtggga gagcaatggyg cagccggaga acaactacaa gaccacgcect 1320
cccgtgetgg actccgacgg ctccttcttec ctctacagca agctcaccgt ggacaagagce 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440
tacacgcaga agagcctctc cctgtctccg ggtaaatga 1479
<210> 20

<211> 492

<212> PRT

<213> Artificial sequence

<220>
<223> (D37 specific binding protein

<400> 20

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser ;ro Gly Glu Arg Ala Tgr Leu Ser Cys Arg Thr Ser Glu Asn
5 4 45

val Tyr Ser Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe ser Gly ggr Gly Ser Gly Thr Asp Phe Thr Leu Thr S;e ser
90

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GlIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Ser Gly Ser Gly Gly Gly Gly Ala ser Ala
130 135 140
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420425430 A u Asn 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 An 450455460 Gy Asn Val Phe Ser Cys Ser Val Met Hs Qu Ala Leu
H's Asn H s 465470475480 roG I Leu Ser Pro Gy
Lys 485490 <210> 21 23S YR I BuEE oL UL SEY L sequence
<220%a kZ}3>L @D Shacidr 61hiPndi Gy peotadii nlys400> G2¢ ﬂe]taggeragcac
cagcgthget tctcttect ™ getactct gget dééaga taccaccggt 88° gaaat t gt gt

t gacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccaccl20 ctctcctgec
gaacesgiLga Haatgt ttyacyagatacetagyctyggeactr fgagagaset AG0D ggccaggcetc
ctaggctcct catctatlfbt gcaaaaacct taYtagaagg aattccagéc240 aggttcagtg
gcagt ggat ¢ cgggacagac ttcactctca ccatcagcag cctagagcct 300 gaagattttg
cagt idahbr GhHolLragatc1nahés a9RtA Al v bpdas &id §89C0338RD gggaccaagg
t ggaaat caa aggi@pycggt ggct cgggckgsgt ggt ggat ¢ t ggaggaggt 420 ggagct agec
aggt gcagct ggtggagtct ggtggaggcg tggtccagcc tgggaggt cc480 ctgagactct
cctg c c tg .0 t ch40 cgccagat gc
ccgoanans et saaatbo A ehhetg BT it SEFITAEB00 act acct aca
accggaagtt caagggccag gtcactatct ccgccgacaa gtccat cagc660

Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr Met
210 215 220

GIln Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly GIn Gly Thr ser val Thr
245 250 255

val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
290 295 300

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400

Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
405 410 415
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cagcct gaag gcctcggaca ccgccatgta ttactgtgca720
ctact ggggc cgcggcaccc tggtcactgt ctcctcgagc780

aact cacaca tctccaccgt gcccagcacc tgaactcct g840
ggt ggaccgt cagtcttcct

ct a _aaacccaa cctcat gatctcccgg900
acccct gagg tcacat gcgt gg%é@&@ééﬂngﬁgng@%gOgggﬁcﬁ%&ga ggt caagt t c960
aact g age Aro0e€geept11@0ATOVAT alluadtdCraae® £aA80¢ cadr@daggagcagl020
t acaacagca cgtédktgt gt ggtcagcgtd2ict caccgtcc tgcddtagga ctggct gaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaaccl140
Pages R/ as RiachCHAAAYs GM-IRCHEA [HRCRITCYES hspCE&H A6h Q8 yagat ggcage
t acacgcaga 436caaagggca ccaagaacca tggagtgggasgct ccgacgg aggggaacgt
agagcctctc SEQUENCE gccccgagaa ggtcagcctg gagcaatggg ctccttcttce
cttctca tgt.c C agcc a ctcta ca tccgtgatgc
ot 2% b Bl roae s P o A L B S . e Camge
gaccacgcct ggacaagagc gcacaaccac <210> 22 <211> 492 <212> PRT <213>
Artificial seayence <220> <223> cD37

Gly Asn va

accgcctacc tgcaat ggag
cgct cagtcg gccct at gga
gagcccaaat cttctgacaa

e Ser Cys Ser Val Met His Glu Ala Leu His Asn His
465 470 475 480
Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

485 490

<210> 21
<211> 1479
<212> DNA
<213> Artificial sequence
<220>
<223> (D37 specific binding protein
<400> 21
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccacce 120
ctctectgec gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagec 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagect 300
gaagattttg cagtrttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420
ggagctagcc aggtgcagct ggtggagtct ggtggaggcg tggtccagcc tgggaggtcc 480
ctgagactct cctgtgcagc ctctggattc accttcagtg gctacaatat gaactgggtc 540
cgccagatgc ccgggaaagg cctggagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccatcage 660
accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgea 720
cgctcagtcg gccctatgga ctactggggc cgcggcaccce tggtcactgt ctcctcgage 780
gagcccaaat cttctgacaa aactcacaca tctccaccgt gocccagcacc tgaactcctg 840
ggtggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg 900
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagrtc 960
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
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<400> 22 Met Qu Ala 1 specific binding protein Pro Ala G n Leu Leu
Phe Leu Leu Leu Leu Trp Leu Pro 51015 Asp Thr Thr Ay GQu Ile Val
Leu Thr G n Ser Pro Al a Thr Leu ser 202530 Leu Ser Pro Ay Qu Arg

Ala Thr Leu Ser cys Arg EEEE I_ Slﬁﬁ% 249 %()Tyr Ser Tyr Leu
Al a ﬁ'fcﬁ:c'fyéagﬁc@aeﬁg@gta/%c ﬁa{ g&%@ Aalct®d Lewobl e
Tyr Phe Ala Lys Thr Leu Ala Au GI¥ ITe Pro Ala 65707580 Arg Phe Ser
Ay %qgag:'g)gasggaagagcqq"ggpgqigcpﬁ@ AFRFITEGI THIRARIIC TEFLAZSOTIS SekebPeu

pon Beatbteartboigd Sadlio ) P Aredtor sy 1RE 20125
Ay C)@tﬂi‘SQQSettC@gyCﬂy y:t@ﬁ;tCGtgf @etac{agyacagyt@ch@ ggaié\b%g?elra Gi3|80y A
ég(r)l%%ﬁgﬁa\{@gi%ﬁﬁf &A¥§Jtit%a%%§eccﬁgc/%s§/a AP a&lg g§é:ts: Cgv%c%%cafhr %19 Ser

Ay fagacdsaya agagcctctce cctgtctecg ggtaaatga 1479

<210> 22

<211> 492

<212> PRT

<213> Artificial sequence

<220> .
<223> (D37 specific binding protein

<400> 22

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45

val Tyr Ser Tyr Leu Ala Egp Tyr GIn GIn Lys Pro Gly GIn Ala Pro
50 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly ger Gly Ser Gly Thr Asp Phe Thr Leu Thr ITle Ser
5 90 95

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GlIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly g1y Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ala Ser Gln

val GIn Leu val Glu Ser Gly Gly Gly val val GIn Pro Gly Arg Ser
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Met Asn Trp val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
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165170175 Met ASrl Trp Val Arg Gn Met Pro Ay Lys Ay Leu Gu Trp
Met Gy Page 28 SEQUENCE LI STING (EMER 017 01 SG 180185190 Asn Ile
Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe Lys 195200205 Ay
Gn Val Thr Ile Ser A a Aﬁﬁj és Ser ? Ser r AI Tyr Leu 210215220
Gn Trp Ser Sejgdeu Lys AFH'EBEF:g 1FSINIGn E t01 %? Tyr Cys Al a
225230235240 Arg Ser val vy Pro Met Asp Tyr Trp y Arg Ay Thr Leu
Val Thr 245250255 Val Ser_Ser Ser Qu Pro Lys Ser Ser Asp Lys Thr His
Thr At Ipbp S§GB%§ZVOTYF’r61SC¥§YﬁM N"aTPFd\SGIZF q bus IRe¢ '@sy Ay Pro Ser
Val Phe Le he 275280285 P 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 Qu
Asp FroGBh vaVarhr jde Free SG535031¥5396" A3m S’ErpTﬁl'ryma/aWrAsq:u Ay Val Qu
Val His?Mn Ala Lys Thr 3% Pro 32533033328rg Gu Gu G n Tyr Asn Ser
Thr Tyr Arg Val val Ser Val Leu Thr 340345350 val Leu His Gn Asp Trp

Leu G’SlSﬁnTEi sekySerGLeu T Ty/rs Ay S@y’S\sby“El'era'la Met Tyr Tyr Cys glg

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
290 295 300

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400

Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
405 410 415

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln
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355360365 Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys
Ala 370375380 Lys Ay Gn Pro Arg Gu Pro Gdn Val Tyr Thr Leu Pro Pro
Ser Arg 385390395400 Asp G u Leu Thr Lys Asn A@n Val Ser Leu Thr Cys

Leu val Lys Ay 405410415 Phe Tyr Pro Ser IIe Ala vVal Qu Trp Gu
Ser Asn,gy Gn Pro 4204 g CE-LFSASNG A§H 71845S§hr Thr Pro Pro Val
Leu Asp er Asp Gy Ser 440445 SEQUENCE_ LI STI NG (EMER 017 01 Sc)

450455460 Asn Val Phe Ser cys Ser Val Met Hs Gu Ala Leu H's ASn

Hi s %,)54«?04@648@2 Ber C%r sey rvawgetsws %g ey LtlElh“Se‘\rsnPHbS dy Lys
4854 <210> 23 <211¥%503 <212> DNA%213> Artifici al %%quence <220>
<223> cD37 specific binding protein <400> 23 at ggaagcac cagcgcagct

t ct cTyrcabhec @ingcyacectLeu Ser Leu Ser Pro Gly Lys
485 490

<210> 23

<211> 1503

<212> DNA

<213> Artificial sequence

<220>
<223> (D37 specific binding protein

<400> 23
atggaagcac cagcgcagct tctcttoctc ctgctactct ggctcccaga taccaccggt 60

gcggtccagc tgcagcagtc tggacctgag tcggaaaagc ctggcgcttc agtgaagatt 120
tcctgcaagg cttctggtta ctcattcact ggctacaata tgaactgggt gaagcagaat 180
aatggaaaga gccttgagtg gattggaaat attgatcctt attatggtgg tactacctac 240
aaccggaagt tcaagggcaa ggccacattg actgtagaca aatcctccag cacagcctac 300
atgcagctca agagtctgac atctgaggac tctgcagtct attactgtgc aagatcggtc 360
ggccctatgg actactgggg tcaaggaacc tcagtcaccg tctcttctgg tggcggtggc 420
tcgggeggtg gtgggtcggg tggcggcgga tcaggaggag gcgggagtgc tagcgaaatt 480
gtgttgacac agtctccagc caccctgtct ttgtctccag gcgaaagage caccctctcc 540
tgccgaacaa gtgaaaatgt ttacagctac ttagcctggt accaacagaa acctggcocag 600
gctcctaggec tcctcatcta ttttgcaaaa accttagcag aaggaattcc agccaggttc 660
agtggcagtg gatccgggac agacttcact ctcaccatca gcagcctaga gcctgaagat 720
titgcagttt attactgtca acatcattcc gataatccgt ggacattcgg ccaagggacc 780
aaggtggaaa tcaaaggctc gagcgagccc aaatcttctg acaaaactca cacatctcca 840
ccgtgcccag cacctgaact cctgggtgga ccgtcagtct tcctcttcece cccaaaaccc 900
aaggacaccc tcatgatctc ccggacccct gaggtcacat gcgtggtggt ggacgtgagce 960
cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gcgtggaggt gcataatgcec 1020
aagacaaagc cgcgggagga gcagtacaac agcacgtacc gtgtggtcag cgtcctcacc 1080
gtcctgcacc aggactggct gaatggcaag gagtacaagt gcaaggtctc caacaaagcc 1140
ctcccagccc ccatcgagaa aaccatctcC aaagccaaay ggcagccccg agaaccacag 1200
gtgtacaccc tgcccccatc ccgggatgag ctgaccaaga accaggtcag cctgacctge 1260
ctggtcaaag gcttctatcc aagcgacatc gccgtggagt gggagagcaa tgggcagccg 1320
gagaacaact acaagaccac gcctcccgtg ctggactccg acggctcctt cttcctctac 1380
agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttctc atgctcegtg 1440
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gcggt ccage tgcagcagtc tggacctgag tcggaaaage tcctgcaagg cttctggtta
ctcattcact ggctacaata aatggaaaga gccttgagtg gattggaaat attgatcctt
aaccggaagt tcaagggcaa ggccacattg actgtagaca at gcagctca agagtctgac
atctgaggac tctgcagtct goce&isiced RHAE (BME0 ok £3A0E@ACC tcagt caccy
t cgogoggtgaqy geoigrggeh tcgacEaggacagean@ag 0ad cad @itk gatgggagiact cGagc
caccctgtct ttgtctccag tgccgaacaa
gct cE¥%hgge tcctcatcta ttttgcaaaa
agacttcact ctcaccatca tttgcagttt

cacg

aaggt2jgaaa24 caaaggct ¢ gagcgagccce
cct gaEQchtcagt ct aaggacaccc
CCakt 920G Cady bt £aact gg

gcagt acaac agcacgtacc’ gt cct gcacc

ctcc

egcc ccatcga

aa aaccatctcc

gt gaaaat gt
accttagcag
attactgtca
aaatcttctg
tcatgatctc
t acgt ggacg
aggact ggct
aaagccaaag

ccgdggggadxﬁfgﬁﬁﬁé%yébéﬂ@bﬁbﬂﬁ&@*gcttctatcc
gagaagpact,sacaagaccac gcctcccgtg ctggactccg
gagcaggt gg cagcagggga Page 30 SEQUENCE LI STI NG (EMER 017 01 Sc)

%t@dﬂocaﬂtaemd@ec§¥aagagea Mnmmqw%§UCPMmcgggtaaa

150

Asp Thr
20

Lys Pro Gly Ala
35

Thr
50

Phe Gly Tyr

Leu Glu Ile

65

Trp

Asn Arg Lys Phe

Ser Thr Ala Tyr

100

val Tyr Tyr

115

Cys

Thr val

130

Gly ser

Ser Gly Gly

Leu Thr Gln

Thr sSer

180

Ala Leu

GIn Gln

195

Trp Tyr

Ala Lys Thr Leu

at ggl'ﬁttgébg Adackrgpc

Ser

Asn

Gly

Ala

Thr

Gly

Ser

165

Cys

Lys

Ala

Thr Gly Ala val

val

Met

Asn

70

Gly

Gln

Arg

val

Arg

Pro

Glu

Gln

Lys

Asn

55

Ile

Lys

Leu

ser

Ser

135

ser

Ala

Thr

Gly

Gly

Leu

Ile

40

Trp

Asp

Ala

LYS

val

120

Ser

Gly

Thr

Ser

GIn

200

Ile

Gln

25

Ser

val

Pro

Thr

ser

105

Gly

Gly

Gly

Leu

Glu

185

Ala

Pro

Gln Ser Gly

Cys Lys Ala

GIn Asn

60

Lys

Tyr Tyr Gly

75

Leu Thr vail

20

Leu Thr Ser

Pro Met Asp

Gly Gly Gly

140

Gly Gly ser

Ser Leu Ser

170

Asn val Tyr

Pro Arg Leu

Ala Arg pPhe
Page 31

ttacagct ac
agt ggcagt g
acatcattcc
ccgt gcccag
ccggacccct
aagacaaagc
gaat ggcaag
gt gt acaccc
aagcgacat c
agcaagct ca

Glu
30

Pro ser

ser
45

Gly Tyr

Asn Gly Lys

Gly Thr Thr

ttagcct ggt
gatccdéggc
gat aat ccgt
cacct gaact
gaggt cacat
cgcgggagga
gagt acaagt
tgcccccat ¢
gcegt ggagt
ccgt ggacaa

Glu

Ser

Ser

Tyr

80

ser
95

Asp Lys

Glu Asp Ser

110

TYr Gly

125

Trp

Ser Gly Gly

Ala ser Glu

ser

Ala

GlIn

Gly

Ile

160

Glu
175

Pro Gly

Ser Tyr Leu

190

Leu Ile

205

Tyr

Ser Gly Ser

Arg

Ala

Phe

Gly



t gal503 <210> 24 <211> 500 <212> PRT <213> Artificial sequence <220>
<223> CD37 specific binding protein <400> 24 Met Qu 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 GyREP |Gt tefdr! 029%5330c1ys Pro Ay Ala
ser Val 2gs Il e Ser Cys Lyéss(UAl a ger %835 MW ser Bg 045 Phe Thr Ay
Tyr Asn Met Asn Trp Val Lys G n Asn Asn Gy Lys Ser 505560 Leu GQu

Trp Asp_1 | ro JTyr -Tyr Ay d r Thr _Tyr 65707580 Asn
Ar g i%&fG&uﬁrhfygSFbpﬁeﬁ?Pmé ;?uaﬂf'ﬁrﬂfe enl'liég\)'ﬁx' {E‘b P[?/smge’iﬁgser 859095
ser Thr Ala Tyr Met G n Leu Lys ser Leu Thr Ser A u Asp ser Ala
100105110 Val Tyr Tyr Cys Ala Arg Ser Val Ay Pro Met Asp Tyr Trp Ay
G n A5y ¥ H"yggrcyée‘ﬁ“\/ms‘l"ﬁls Aé%rASSe%/'"‘GT{]p g';)z RHey dy ser Ay
Gy Ay 130135140 y Ay Ay ser Ala

ser u lle
Gly GIn Gly Thr Lys val Glu ITle Lys Gly Ser Ser Glu Pro Lys Ser
260 265 270

y ser Ay Gy y Ay Ser Gy

ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro Ala Pro Glu Leu Leu
275 280 285

Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
290 295 300

Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
305 310 315 320

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
325 330 335

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
340 345 350

Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn
355 360 365

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
370 375 380

Ile Glu Lys Thr ITle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn
385 390 3385 400

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val
405 410 415

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
420 425 430

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
435 440 445

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
450 455 460

val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
465 470 475 480

Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
Page 32



Gn ser Pro Ala Thr Leu Ser Leu ser Pro Ay
G u Arg 165170175 Ala Thr Leu Ser Cys Arg Thr Ser Qu Asn Val Tyr ser
Tyr Leu Ala 180185190 Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg Leu
Leu Ile Tyr Phe 195200205 _Ala Lys Thr Leu Al u y Ile Pro Ala Arg
Phe ser Gy Ser Gy Page>3LEVSEAUEIGE (FEH IQ@ (%ér\/ﬁéggﬂ 01 SO

210215220 Ser Ay T?w Asp Phe Thr Leu Thr Ile Ser Ser Leu Qu Pro Qu
Asp 225230235240 Phe Ala val Tyr Tyr Cys Gn H's H's Ser Asp Asn Pro
Trp 381 PPR&S 19480550255 Gy Gn Gy Thr Lys Val Gu lle Lys Gy Ser ser
Gu Pro Lys Se 60265270 Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro

Ala Pro Qu Leu Leu 275280285 Ay Gy Pro ser val Phe Leu Phe Pro Pro
Thr

145150155160 Val Leu Thr

Page 33

Lys f18>Ly® Asp Thr Leu 290295300 Met Ile ser Arg Thr Pro G u val

>vaddfal Asp Val ser 305310315320 His Gu Asp Pro Gu Val
|§>Trﬂﬁwc1\e{¢ls Rn& Yy val du 325330335 Val His Asn Ala Lys Thr
Lys Pro Arg Gu du n Tyr Asn Ser Thr

<220>
<223> (D37 specific binding protein
<400> 25
atggattttc aagtgcagat tttcagcttc ctgctaatca gtgcttcagt cataattgcc 60
agaggagtcg aaattgtgtt gacacagtct ccagccaccc tgtctitgtc tccaggcgaa 120
agagccaccc tctcctgccg aacaagtgaa aatgtttaca gctacttagec ctggtaccaa 180
cagaaacctg gccaggctcc taggctcctc atctattttg caaaaacctt agcagaagga 240
attccagcca ggttcagtgg cagtggatcc gggacagact tcactctcac catcagcagce 300
ctagagcctg aagattttgc agtttattac tgtcaacatc attccgataa tccgtggaca 360
ttcggccaag ggaccaaggt ggaaatcaaa ggtggcggtg gctcgggcgg tggtggatct 420
ggaggaggtg gagctagcgc ggtccagctg cagcagtctg gacctgagtc ggaaaagcct 480
ggcgcttcag tgaagatttc ctgcaaggct tctggttact cattcactgg ctacaatatg 540
aactgggtga agcagaataa tggaaagagc cttgagtgga ttggaaatat tgatccttat 600
tatggtggta ctacctacaa ccggaagttc aagggcaagg ccacattgac tgtagacaaa 660
tcctccagca cagcctacat gcagctcaag agtctgacat ctgaggactc tgcagtctat 720
tactgtgcaa gatcggtcgg ccctatggac tactggggtc aaggaacctc agtcaccgtc 780
tcctcgagcg agcccaaatc ttctgacaaa actcacacat ctccaécgtg cccagcacct 840
gaactcctgg gtggaccgtc agtcttcctc ttccccccaa aacccaagga caccctcatg 900
atctcccgga cccctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 960
gtcaagttca actggtacgt ggacggcgtg gaggtgcata atgccaagac aaagccgegg 1020
gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac 1080
tggctgaatg gcaaggagta caagtgcaag gtctccaaca aagccctccc agcccccatc 1140
gagaaaacca tctccaaagC caaagggcag ccccgagaac cacaggtgta caccctgecc 1200
ccatcccggg atgagctgac caagaaccag gtcagcctga cctgcctggt caaaggcttc 1260
tatccaagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1320
accacgcctc ccgtgetgga ctccgacgge tccttcttcc tctacagcaa gctcaccgtg 1380
gacaagagca ggtggcagca ggggaacgtc ttctcatgct ccgtgatgca tgaggctctg 1440
cacaaccact acacgcagaa gagcctctcc ctgtctccgg gtaaatga 1488
<210> 26



340345350 Tyr Arg Val Val Ser Val Leu Thr Val Leu His G n Asp Trp Leu
Asn 355360365 Gy Lys Qu Tyr Lys Cys Lys Val Ser ASn Lys Ala Leu Pro
Ala Pro 370375380 Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg
G u Pro G n 385390395400 r Th u Pr ro Ser Arg Asp Au Leu
Thr Ly AsigG n Val 4054fg@a%zée@[@@%ﬁ'}ﬁ@gﬂ@uSgiﬂ Lys Gy Phe Tyr
Pro Ser>Aspriil e Ala Val 420425430 Gu Trp Gu ser Asn Ay Gn Pro Qu

Asn AER>TyArtiyscifir sddgwenPeo 435440445 Pro Val Leu Asp Ser Asp Ay Ser
Phe gﬁ))Leu Tyr Ser Lys Leu Thr 450455460 Val Asp Lys Ser Arg Trp G n
23>

Gn Asghavakpddiei SHin@Vy pRéteYRl 465470475480 SEQUENCE_LI STI NG
(EMER 017 01 SCS 485490495 Ser Pro Ay Lys 500 <210> 25 <211> 1488

<212sA09MA 2013> Artificial seq uence <220>

Met Asp Phe GIn val GIn Ile pPhe Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15

val Ile Ile Ala Arg Gly val Glu Ile val Leu Thr Gln Ser Pro Ala
20 25 30

Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr
35 40 45

ser ggu Asn val Tyr Ser Egr Leu Ala Trp Tyr GIn Gln Lys Pro Gly
60

Gin Ala Pro Arg Leu Leu Ile Tyr phe Ala Lys Thr Leu Ala Glu Gly
65 70 75 80

Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
35 90 g5

Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys G1In
100 105 110

His His Ser Asp Asn Pro Trp Thr phe Gly GIn Gly Thr Lys val Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140

Ala ser Ala val GIn Leu GIn GIn Ser Gly Pro Glu Ser Glu Lys Pro
145 150 155 160

Gly Ala Ser val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr
165 170 175

Gly Tyr Asn Met Asn Trp val Lys GIn Asn Asn Gly Lys Ser Leu Glu
180 185 190

Trp Ile Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg
195 200 205

Lys Phe Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr
210 215 220

Ala Tyr Met GIn Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala val Tyr
225 230 235 240
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<223> CD37
tttcagcttc
gacacagt ct
aacaagt gaa

specific binding protein <400> 25 atggattttc aa
ctgctaatca gtgcttcagt cataattgcc60 agaggagtcg a
ccagccaccc tgtctttgtc tccaggcgaal20 agagccaccc

aatgtttaca gckpgidnesC Ghond aenaablp gagapacctg

taggctcctc atctattttg caaaaacctt agcagaagga240 attccagcca

cagt fyatwe @ggétﬁagagtwﬂcﬁbt Predtetc Ase dyc a6ty ¢flagagcthny

agtttattac tgtcaa aPc attccgataa t Ebtggaca360 ttcg%g;aag
ggaaat caaa ggtggcggtg gctcgggcgg tggtggatct 420 ggaggaggtg
ggt ceagotly Tageabtset gseagasat gagt mroggpadag csdrd8€h qgs gtirt BHg
ctgcaaggct tcté®fttact cattcact dfSct acaat at g540 33@tgggtga
t ggaaagagc cttgagtgga ttggaaatat tgatccttat 600 tatggtggta
ccggnragikbe MmageEs aagdreCATAPRgar ut 08 .RARGAFOED, Pestferagra
gcagct caag Agt ct gacat ctgag@gé@tc tgcagtctat 7285 t act gt gcaa
ccctatggac tactggggtc aaggaacctc agtcaccgtc780 tcctcgagcg
ttctgacaag Mt FaFf 3ratLyst FEREGILG pC%a%@%tth% 38R Ao CHAY
agtcttcepe ttccccccaa aaggraagga caccct cagop900 atctcccgga
cacatgcgtg gtggtggacg tgagccacga agaccct gag960 gtcaagttca
ggacgac tgcc C o} 1020 gaggag t
O acon 18 AT e e R R R BB R P
caagt gcaag gtctccaaca aagccctccc agcccccat c1140 gagaaaacca

caaagggca cccgagaac cacaggtgta caccctgcccl200 ccatcccggg
caag cl:%&g Pé?c’?i%‘cgg@é{ yEcYaacgf'géia'yc%ﬁﬁggtvﬁg1'2‘6‘0’“?%1 A ga'a‘%cg
ggagt gggag agcaat gggc agccggagaa caactacaagl320 accacgcctc
ctccgacggc tccttcttcc tctacagcaa gctcaccgt gl380 gacaagagca

ggggddchYT Pire ggpﬁb¢ﬁ1edamg5¥@§§gt@%@@bfGWQmwzogg?oaéd%aCt

gagcctctcc ctgtctccgg gt aaat gar488
p Trp Leu Asn Gly g%s Giu Tyr Lys
5

360

val Leu ;Er val Leu His GIn As
5

Pro Ile Glu Thr Ile

380

Ala Ala

375

Cys Lys val Ser Asn Pro

370

Lys Leu Lys

Ser Ala Glu

385

Gln val Thr

395

Gln
390

Lys Lys Gly Pro Arg Pro Tyr Leu Pro

400

Gln val Thr

410

Glu Thr

405

Pro Ser Arg Asp Leu Lys Asn Ser Leu Cys Leu

Glu
430

Phe Ala val Glu

420

val Lys Gly Tyr Pro Ser Asp Trp Ser Asn

val
445

Gly Gln Pro Glu Asn Asn Thr

435

Tyr Lys Pro Pro Leu

440

Asp Ser

val
460

ASp Ser Phe Phe Leu Tyr Ser Thr Ser

455

Lys Leu AsSp Lys Arg

val Phe His Giu Ala

470

Gln val

475

Trp Gly Asn 5er Cys Ser Met Leu

480

Thr GIn

485

Ser
490

His Asn His Tyr Lys Ser Leu Leu Ser Pro Gly Lys

<210>
<211>
<212>

27
1503
DNA
Page 35

gt gcagat

aattgtgtt

tctcctgecg
gccaggct cc
ggt t cagt gg
aagattttgc
ggaccaaggt
gagct agcgc
tgaagatttc
agcagaat aa
ctacct acaa
cagcct acat
gat cggt cgg
agcccaaat c
gt ggaccgt c
cccct gaggt
act ggt acgt

acaacagcac
gcaaggagt a
t ct ccaaagc
at gagct gac
acat cgccgt
ccgt gct gga
ggt ggcagca
acacgcagaa



<210> 26 SEQUENCE_LI STING (EnER 017 01 SG <211> 495 <212> PRT <213>
Artificial sequence <220> <223> CD37 specific binding protein <400>
26 Met Asp Phe Gn val Gn Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser

151015 Val Ile Ile Ala Asgobante VidlsTad deMEr W3k d€Ycyhr G n Ser Pro
Al a 29PH30artFi &R §ediudneuQSer Pro Ay (Gfdu ?rﬁg dAﬂJ a 1hr Leu ser Cys

Arg Thr 354045 Ser A u Asn Val Tyr Ser Tyr Leu Ala Trp Tyr Gn Gn

Lys P$ A 0556 Ala Pro Ar.g Leu Leu Ile Tyr Phe Ala Lys Thr
Leu Z\%a%G %D% gé%cg'f%gﬂﬁdﬁgepﬁ?omil a Arg Phe Ser Ay Ser Ay Ser Ay

Thr A&Qo-Phz7 Thr Leu 859095 Thr Ile ser Ser Leu Qu Pro Gu Asp Phe
Al a ¥e09aFgeacTyRg@Faody FCtgogsa Igkkartidk SUBEFCoRgp YanTabeggtTr p BAr Phe

oy GrEtieodd ot liaa bl bediatee | %8l G )

G n SertgGhaggProtdBgytGerctGittcays doroadadhd Siyhabididt gaagcagaat 180
datggaaaga gccttgagtg gattggaaat attgatcctt attatggtgg tactacctac 240
aaccggaagt tcaagggcaa ggccacattg actgtagaca aatcctccag cacagcctac 300
atgcagctca agagtctgac atctgaggac tctgcagtct attactgtgc aagatcggtc 360
ggccctatgg actactgggg tcaaggaacc tcagtcaccg tctcttetgg tggcggtggce 420
tcgggceggtg gtgggtcggg tggcggcgga tcaggaggag gcgggagtgc tagcgaaatt 480
gtgttgacac agtctccagc caccctgtct ttgtctccag gcgaaagagc caccctctec 540
tgccgaacaa gtgaaaatgt ttacagctac ttagcctggt accaacagaa acctggccag 600
gctcctagge tectcatcta ttttgcaaaa accttagcag aaggaattcc agccaggttc 660
agtggcagtg gatccgggac agacttcact ctcaccatca gcagcctaga gcctgaagat 720
tttgcagttt attactgtca acatcattcc gataatccgt ggacattcgg ccaagggacc 780
aaggtggaaa tcaaaggctc gagcgagccc aaatcttctg acaazaactca cacatgccca 840
ccgtgcccag cacctgaact cctgggtgga ccgtcagtct tcoctcttccc cccaaaaccc 900
aaggacaccc tcatgatctc ccggacccct gaggtcacat gcgtggtggt ggacgtgage 960
cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gcgtggaggt gcataatgcc 1020
aagacaaagc cgcgggagga gcagtacaac agcacgtacc gtgtggtcag cgtcctcacc 1080
gtcctgcacc aggactggct gaatggcaag gagtacaagt gcaaggtctc caacaaagcc 1140
ctcccagcecce ccatcgagaa aaccatctcc aaagccaaag ggcagccccg agaaccacag 1200
gtgtacaccc tgcccccatc ccgggatgag ctgaccaaga accaggtcag cctgacctge 1260
ctggtcaaag gcttctatcc aagcgacatc gccgtggagt gggagagcaa tgggcagecg 1320
gagaacaact acaagaccac gcctcccgtg ctggactccg acggctcctt cttcctctac 1380
agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttctc atgctccgtg 1440
atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctccctgtc tccgggtaaa 1500
tga 1503
<210> 28
<211> 500
<212> PRT
<213> Artificial sequence

<220> o Lo
<223> D37 specific binding protein

<400> 28
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Gy Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gy Tyr Ser Phe Thr
165170175 Gy Tyr Asn Met ASn Trp Val Lys G n ASn ASn Ay Lys Ser Leu
G u 180185190 Trp Ile Ay Asn Ile Asp Pro Tyr Tyr Ay @y Thr Thr Tyr

Asn Arg 195200205 Lys Phe_Lys Gy Lys Al a T@r eu Thr val Asp Lys Ser
Ser Ser Thr 210215220 Al 359%}"‘5%&%56{/% CEYFRL %72)&5@% Thr Ser G u ASp
Ser é@cV@lATRYPr2a%230A3b8A0eu HRQUENCE:L 1SN Na (EVERUOAGL 01 SO  Tyr
Cys Wa Arg Ser vVal Ay Pro Met Aspp Tyr Trp Ay G 5@y Thr 245250255
Ser Val Thr Val Ser Ser Ser Qu Pro Lys Ser Ser Asp Lys Thr His
260263270 T PE QalTr @1rCY Su RNA MR sBF 1 brd-8Yu L@y Hu Gy Pro Ser
Val 2 5285285r %\S;eALeu aPhe nPr ou Prso Lyssgro 9ysr Aspuﬁr eu Met Ile Ser
Arg Thr 290295300 Pro Qu Val Thr Cys val Val Val Asp val Ser Hi's
Gu p.P 3 1532Q0.Val Lys Phe Asn_Trp.Tyr Val Asp dvy Val
du %I PH%; %;gs%ﬁaAgggﬁi '3‘?53&%%5 l’}F)f’]sr E’@@ﬁri}gr‘Agby éryﬁ %ru dn Tyr Asn
Ser Thr Tyr Arg Val Val Ser 340345350 val Leu Thr Val Leu H's Gn Asp
rp P %uggﬁ%19¥erX§n Cn%e% él'g{_‘r Trl*_;}lsvﬂ Lys Gin g\gn Asn Gly Lys Ser

Leu Glu Trp ITe Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr
65 70 75 80

Asn Arg Lys Phe Egs Gly Lys Ala Thr bgu Thr val Asp Lys Ser ser
95

Ser Thr Ala Tyr Met GIn Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala
100 105 110

val Tyr Tyr Cys Ala Arg Ser val Gly Pro Met Asp Tyr Trp Gly GIn
115 120 125

Gly Thr ser val Thr val Ser Ser Gly Gly Gly Gly ser Gly Gly Gly
130 135 140

Ser Ala Ser Glu Ile

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly G
1 160

i

val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg
165 170 175

Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn val Tyr Ser Tyr Leu Ala
180 185 190

Trp Tyr Gln Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile Tyr Phe
195 200 205

Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala Arg Phe Ser Gly ser Gly
210 215 220

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu Asp
225 230 235 240

Phe Ala val Tyr Tyr Cys GIn His His Ser Asp Asn Pro Trp Thr Phe
245 250 255

Gly GIn Gly Thr Lys val Glu Ile Lys Gly Ser Ser Glu Pro Lys Ser
260 265 270
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355360365 Cys Lys Val ser Asn Lys Ala Leu Pro Ala Pro Ile GQu Lys Thr

Ile
Leu
Leu
du
Pro
Leu
Cys
Lys

370375380 Ser Lys Ala Lys Ay dn Pro Arg Gu Pro dn Val Tyr Thr
Pro 385390395400 Pro Ser Arg Asp Qu Leu Thr Lys ASn @ n Val Ser
Thr s Leu 40541041 TVhh 7 R§10 r Asp Ile Ala val
Trp %/u ser Asn 4204§E%gégcgl§sg[%; g?gERG)by,&‘slnsggn TyP Lys Thr Thr
Peio Al LyseThiAsys SBYT 485 £4041% Ogp PEbYAIsePriPitéu Rle Lau Tyr Ser Lys
Thr Val?’Bsp Lys Ser Arg2%#80455460 Trp G &% n Ay Asn Val Phe Ser
Ser Val met Hs Qu Ala Leu 465470475480 His Asn Hi's Tyr Thr A n
&br GllgprBeser @dl Sdte Bsw ek YrroyBral 894 9tH49by s<Aip>Th?7Le211> 1503

<212> DRAO <213> Art <228%5 <223> CD3 <40030027 at ggaagcac gcggt ccagc
t cct gcaagg aat ggaaaga aaccggaagt atgcagctca ggccctatgg tcgggeggtg

gt gt @aGae deiCLUpARASPreCENL VAl ragyd9aR0kd a1t ASRakht s&aggt ggaaa
ccgt¥¥ccag aaggacaccll®acgaagacc aagadanagc gtcctgcacc3at cccagecce

gt gt acaccc ctggtcaaag gagaacaact agcaagctca atgcatgagg tga

Ca0SGEAFh Asp! i €55 Gl B 36 Ghn0BH S9PAY LAPRAPCATT chgcagoagtc

t ggacctgag t

gatt cttctggika ctcattcact

ggaaaagyc ct gcttc agima

ggct acaat a t gaact gggt gaagcagaat gccttgagtg gattggaaat attgatcctt
o1 3450180 SICAACEL SRR CHRCRIRR 7 G angel ot ccas
act act gggg t caaggaacc tcagtcaccg tctcttctgg tggcggt ggc gt gggt cggg

5 BRRED TG IELTaEER S SRR FSen SRl cocclin

accaacagaa "acct ggccag tcctca

Cta ttttgcaaaa accttagcag aaggaattcc

agccaggttc gatccgggao agacttcact ctcaccatca gcagcctaga gcct gaagat
atteﬁﬂtyg\ék/?G b atEatYT EYgatygavet Gergpac by s sga leva By dda cPocaaaggct ¢
gagcgagtct aaatcttctg ac

aact ca cacatgc cacct gaact cctgggtgga

ccgtcagtct tcctcttccc cccaaaaccc tcatgatctc ccggacccct gaggtcacat
gcgtggt gt Lygatat ghycectlgagataass gitycabetrgg Aracgtggasgslgegt ggaggt
1

gcat

gcc cgcgggaggd®Pcagt acaac agcad¥t acc gt gt ggt cagd*®gt cct cacc

aggact ggct gaat ggcaag gagt acaagt gcaaggtctc caacaaagcc ccat cgagaa
aacoafl cTwrc ThaaguCREAGr g FergLes Agp aglaacenaad tygCast Gih Ovadcgggat gag
ct gaccaaga accaggt@®ag cctgacct gc gEtt ct at cc aagcgadabc gccgt ggagt
gggagagcaa tgggcagccg acaagaccac gcctcccgtg ctggactccg acggctcctt

ctt alrClar ThE dhy9d0paAZaUagGagD} BHe CRGCADGER Ap0T Id hGh Gagt gCct cCgt g
ctctgcacaa cca@pacacg cagaagage@eSt ctccctgtc tcceggt aaa

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
435 440 445

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
450 455 460

val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
465 470 475 480

Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
485 490 495

 Ser pro Gly Lys

500

<210> 29

<211> 1479

<212> DNA

<213> Artificial sequence

<220>
<223> (D37 specific binding protein
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<210> 28 <211> 500 <212> PRT <213> Artificial

sequence <220> <223>

CD37 specific binding protein <400> 28 SEQUENCE LI STING (EnER 017 01

sQ

151015 Asp Thr Thr Ay Al a

Au

Mt AQu Ala Pro Ala @ n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
Gy Pro Qu Ser

202530 Lys Pro Ay AISEQ@FE-\HISTE% (F’I'":ER §é? f&yé lys Ala Ser Ay
S10-35249045 Phe Thr Ay Tyr ASn Met Asn Trp Val Lys G n ASn ASn
iygmageracs08&GRaget tehatthepe Idtgcﬁc;tcﬂsgydttecaéaptd?fcaca'ggt Tyr 60 y

e e P R R A
SaitcEt gt Ayt &aiﬂjll@ﬁ:b@cﬁ/ﬁttgrcﬁﬁétﬂﬁ ﬂa@azﬁ[cg.‘tser 1¥8l Ay
Met Asp Tyr Trp Ay G n 115120125 Ser Val Thr Val Ser Ser
SFaQSFCGCPaQQéEC@ VA RLEY QEBWSEEO:@F 3gp @WHc@grcd y 2Py Ser
Aot tEyrgG¥ageghatd %g&ﬁﬂbaﬁ%é‘tkkéifkéggj%za§ggﬁygg cctagagect 300
gaagatittg cagtttatta ctgtcaacat cattccgata atccgtggac attcggcecaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420
ggagctagcg cggtccagcet gcagcagtct ggacctgagt cggaaaagcc tggcgcttca 480
gtgaagattt cctgcaaggc ttctggttac tcattcactg gctacaatat gaactgggtg 540
dagcagaata atggaaagag ccttgagtgg attggaaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggcaag gccacattga ctgtagacaa atcctccagce 660
acagcctaca tgcagctcaad gagtctgaca tctgaggact ctgcagtcta ttactgtgea 720
agatcggtcg gccctatgga ctactggggt caaggaacct cagtcaccgt ctcctcgage 780
gagcccaaat cttctgacaa aactcacaca tctccaccgt geccagcacc tgaactcctg 840
ggtggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg 900
acccctgagg tcacatgegt ggtggtggac gtgagccacg aagaccctga ggtcaagttce 960
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatceccgg 1200
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaage 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgect 1320
cccgtgotgg actccgacgg ctccttetic ctctacagca agctcaccgt ggacaagagce 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440
tacacgcaga agagcctctc cctgtctccg ggtaaatga 1479
<210> 30
<211> 492
<212> PRT
<213> Artificial sequence
<220>
<223> D37 specific binding protein
<400> 30

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

5

15

Asp Thr Thr Gly Glu ITe val Leu Thr Gln Ser Pro Ala Thr Leu Ser
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val Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro Ay GQu Arg
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 Ay G n Ala Pro Arg Leu Leu Ille
Tyr Phe 195200205 Ala Lys Thr Leu Ala GQu Gy Ile Pro Ala Arg Phe Ser
Ay Ser Ay 210215220 sePEQENCEAISAING BREMERTIGEL7 L& SFhr |1 e Ser Ser Leu
Gu Pro du Asg 225230235240 Phe Ala Val Tyr TyrCys G n H's H's Ser
Asp Asn Pro Trp Thr Phe 245250255 Ay An Ay Thr Lys Val Qu Ile Lys
Ay S sserPrgl G1PGIUIATY Skx ThBO0X65 2910 CySEDYENGE Skt SHuNG i EMER 017 01
SG Ser Asp35Lys Thr Hi's Thr 4@ys Pro Pro Cys o Ala Pro A u Leu Leu
275280285 Ay Ay Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Leu 20029630 Mot Lel exlseTrrpArrgr din &1 LEE lPrdatlyllein s wed Val Val Asp
Val Ser 5805310315320 His>& u Asp Pro G u 8fal Lys Phe Asn Trp Tyr Val
Asp Ay Val Gu 325330335 vVal His Asn Ala Lys Thr Lys Pro Arg Gu Qu
A n Ay LAsN efet1elhyr PHABARB20s Tk AD aYalcTvwab1ySene V@ Agu Thr val Leu
Hs &8n Asp Trp Leu A¥n 75 80

Arg Phe Ser Gly Sgr Gly Ser Gly Thr ggp Phe Thr Leu Thr Ile Ser
95

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Ala
130 135 140

val GIn Leu GIn Gln Ser Gly Pro Glu Ser Glu Lys Pro Gly Ala Ser
145 150 155 160

val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Lys GIn Asn Asn Gly Lys Ser Leu Glu Trp Ile Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr Met
210 215 220

Gln Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly G1In Gly Thr Ser val Thr
245 250 255

val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
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355360365 Ay Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Al a
Pro 370375380 Ile Qu Lys Thr Ile Ser Lys Ala Lys Gy An Pro Arg Gu
Pro A n 385390395400 val Tyr Thr Leu Pro Pro Ser Arg Asp Qu Leu Thr

Lys Asn A n Val 4054104153:@fvcEQusThic gﬁEd_%lﬂy\{ﬁJ SJ(?/S Ay Phe Tyr Pro
ser Asp2Bbe Ala Val 420428430 Ju Trp 0Ber Asn y An Pro Gu Asn
Asn Tyr Lys Thr Thr Pro 435440445 Pro Val Leu Asp Ser Asp Gy Ser Phe

oy 5o Ve K i B SO et g AN el A e s

Asn H's Tyr Thr G n Lys Ser Leu Ser Leu 485490495 ser Pro Gy Lys 500

f | 220> <223
CDsg’?%"f)iE?Z'lyé YﬁlanE%gGZIEfr }ﬁﬁgﬁ“ <‘§é?c’j§>ﬁ%té‘l‘ LA: %IT'?WTF%@%C%P; 01>s§) g

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400

Asp Glu Leu Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly
405 410 415

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Sser Arg Trp GIn Gln
450 455 460

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Ash His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

485 490
<210> 31
<211> 1479
<212> DNA
<213> Artificial sequence
<220> o
<223> D37 specific binding protein
<400> 31
atggaagcac cagcgcagct tctcttecte ctgctactct ggctcccaga taccaccggt 60

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagecacc 120
ctctcctgcc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcc 240
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<400> 29 atggaagcac gaaattgtgt ctctcctgcc ggccaggetc aggttcagtg
gaagattttg gggaccaagg ggagctagcg gtgaagattt aagcagaata actacctaca
acagcct aca agat cggtcg gagcccaaat ggtggaccgt acccctgagg aact ggtacg
t acaacagca ggcaaggagt at ctccaggg q_i a g;é a{t) ac tg ccg cccgtgctgg
aggt é%g 3%1% %% ‘%gg g%at t aggghcct
gcag?%;tgtggg@gg?%ﬁptggc £ g aalfcaa cag ccagct Ce g aag%@ggﬁcggaag@gg
accogremgtt ttgg cagiditesta gtgttaatgyaactt glagacaacgagact dcchygt@acat oot
t ggacgagcgt_ cgtacc t_ acaagt gcaa ccaaagggca ccaagaacca tggagt a
act c%%gg@agggé%%af%%g 2 389 gt CQQCt‘f%gcgggt%t@\?’ﬁgqa&gaw&%@gggaat g‘%t ac
cat Chqugtdg0ogptrgact ggjcaaacalyggaddidige ddigagderde agigeh cdat ggtagac
cctt%iagt gg caagggcaag gagt ct gaca ctact ggggt aact cacaca cttcccccca

got gYt93g9e Fo Ao GRadc Gt Eaaieat CCaht te M AGRATAE RRF&EIYFIcagedfy
9290 AGEG! §Eddabhody ChtdabRhd arehidiath (iarcGhI ARbATggt! 91 G0bI OF
agctacttag gcaaaaacct ttcactcica cattccgata ggetcgggcg ggacct gagt
t cataGACEACAt ACRETAAlEt §BRTNSaRAq)ACLRTATAGY AT tagRagyaatect caagtcca®6it

aaacC, t C t cctc ccacagd t
B (712 M s o R e R TS O R AR L P
240 BB 480 ABOIEAtHODggGERaTGahac80 BAGOcARGt W LORGc108080140
1200 1260 1320 1380 1440 1479 <210> 30 <211> 492 <212> PRT <p13>

Artiqqg&F%ﬁaageEﬁﬁﬁ$g%pquzeﬁ;cacaca tgcccaccgt gcccagcacc tgaactcctg 84

ggtggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg 900
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 960
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 1200
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgect 1320
cccgtgetgg actccgacgg ctccttctte ctctacagca agctcaccgt ggacaagage 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440
tacacgcaga agagcctctc cctgtctccg ggtaaatga 1479
<210> 32

<211> 492

<212> PRT

<213> Artificial sequence

<220>

<223> (D37 specific binding protein

<400> 32

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1

5

10

15

Asp Thr Thr ggy Glu ITe val Leu Thr GIn Ser Pro Ala Thr Leu Ser

25

Leu Ser Pro Gly Giu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 45

40

val Tyr Ser Tyr Leu Ala Egp Tyr Gln GIn Lys Pro Gly GIn Ala Pro
50 60
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<223> CD37 specific binding protein <400> 30 Met GQu Ala Pro Ala G n
Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr Ay Gu
Ile Val Leu Thr A n Ser Pro Ala Thr Leu Ser Page 39 SEQUENCE LI STI NG
(EMER 017 01 Sc) 202530 Pr.o Thr Leu Ser Cys
Arg Thr Ser @ u Asn 35405%3& T%‘ERé EAEJ A 3‘3 rp Tyr Gn Gn
Lys Rrg L&l eG M Ahrgr Rme ANH269 WrgLéuElATLEmm t&B Tye Aldea?™ a Lys Thr
Leu a Qu Ay Ile Ao Ala 65707580 Abg Phe Ser Ay S8¢ Ay Ser Ay
Thr Asp Phe Thr Leu Thr Ile Ser 859095 Ser Leu Gu Pro Qu Asp Phe
Ala Mo pRyTscFYE1,Oker @19 S ol SrrSekspLBRIORE10. ASRr ASR £5,0 Trp Thr Phe
Gy Gradn a yeThr %eraP Gu Iw(e Lyscs)pé y 11512e0125r%ﬁsy éy Gy Ser Ay
Gy dy Ay Ser Ay dy Gly Gy Ala Ser Ala 130135140 Val @ n Leu Gn

o S B ER R & By WL Brort B S MRS es17017s

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu ITe Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Ala
130 135 140

val GIn Leu GIn GIn Ser Gly Pro Glu Ser Glu Lys Pro Gy Ala Ser
145 150 155 160

val Lys Ile Ser Cys Lys Ala Ser Gly Tyr ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Lys Gln Asn Asn Gly Lys Ser Leu Glu Trp Ile Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr Met
210 215 220

Gln Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly GIn Gly Thr ser val Thr
245 250 255

val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
290 295 300

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335
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Met Asn Trp val

Lys G n Asn Asn Ay Lys Ser

Leu Qu Trp Ile Ay

180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe

Lys 195200205 Gy Lys Ala Thr
Met 210215220 G n Leu
Cys Al a 2252302352405%?

AR cPere1vaE1 Ay r 24525825k
H s Tha4®er

Tyr
Tyr
Ay
Lys
Gy
SG)

Lys
Lys
Val

Au
du

Thr
Pro Ser v

G R AR VR D N e (AL A
Lys Pro 325330335 Arg G u Gﬂ CHEIQ ‘I(;‘yr Asn Ser Thr Tyr Arg Val

P REYS

Thr
Ser Val
%?r

Lys>Thr |

Lys Gly Gln
385

Asp Glu Leu

Phe Tyr Pro

Glu Asn Asn

435

Phe Phe
450

Leu

Gly Asn val

465

Tyr Thr G1n

33
1479
DNA

<210>
<211>
<212>
<213>

<220>
<223>

<400> 33
atggaagcac

gaaattgtgt
ctctcctgec
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg
ggagctagcc

ctgagactct

L
LY A1 b P
Lys Al

al

Thr

| e Ser

Pro Arg

Pro 260265

340345350 V.
Beogds &'k

?EE 370375380

Glu

Pro Gln

390

Thr Lys

405

ser
420

Asp
Tyr Lys
Tyr Ser
Phe

ser

ser
4385

Lys

cagcgcagct
tgacacagtc
gaacaagtga
ctaggctcct
gcagtggatc
cagtttatta
tggaaatcaa
aggtgcagct

cctgtgcage

Asn

Ile

Thr

Lys

Cys

Leu

Gln val

Ala val

Thr Pro

440

Leu Thr

455

ser val

ser Leu

Artificial sequence

tctcttccte
tccagccace
aaatgtttac
catctatttt
cgggacagac
ctgtcaacat
aggtggcggt
ggtggagtct
ctctggattc

Leu Thr Val

eu Th

Pro

val Tyr Thr
395

Ser Leu Thr

410

Glu Glu

425

Trp

Pro val Leu

val Asp Lys

Glu
475

Met His

Ser Pro

490

Gly

CD37 specific binding protein

ctgctactct
ctgtctttgt
agctacttag
gcaaaaacct
ttcactctca
cattccgata
ggctcgggeg
ggtggaggcg
accttcagtg

Asp Lys

G u Asp Ser Al a Vval
Tyr Trp Ay Gn
S6f vafTvaPele Oy Rl HYs Ser Ser Asp
Cys Pro ABaoPro Qu Leu Leu Gy
Phe Leu Phe 275280285 SEQUENCE LI STING (EMER 017 01

S
TERGEA TR, DLREL 56

s

E1éasr |

Leu Pro Pro

Cys Leu val

ser Asn Gly

Ser
445

ASp Asp

ser Arg
460

Trp

Ala Leu His

Lys

ggctcccaga
ctccaggega
cctggtacca
tragcagaagg
ccatcagcag
atccgtggac
gtggtggatc
tggtccagec

gctacaatat
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Ser Ser

8 B

Arg
400

Ser
Lys Gly
GIn Pro
Gly Ser
GIn G1In

His
480

Asn

taccaccggt
aagagccacc
acagaaacct
aattccagcc
cctagagect
attcggccaa
tggaggaggt
tgggaggtcc
gaactgggtc

Ser Thr Al a
Tyr

Pro du Val

H s Asn Al a

Asn Ay Lys
Ala Pro Ile

60
120
180
240
300
360
420
430
540



Lys Ay G@n Pro Arg Gu Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg
385390395400 Asp G u Leu Thr Lys Asn dn Val Ser Leu Thr Cys Leu Val
Lys Ay 405410415 Phe Tyr Pro Ser Asp Ile Ala Val GQu Trp A u Ser Asn

Gy A@n Pro 420425430 G g4 AsnreTY¥ e Lotmerl 37 T8y <B¥ 0 Pro Val Leu Asp
Ser éﬁﬂtaﬁhy@dSetggﬁ&ﬁééﬁﬂ%%55$§§g;§$§tg g6¢ha ﬁrggaatcéﬁﬁi E%Htg@%ﬁgfva| goep Lys
Ser Arg Trp A n An 450455460 Ay Asn Val Phe Ser Cys Ser Val Met Hi's
du ﬁ‘F‘%i‘CEE‘i‘.FaI—haécQ@FﬂtHcéaWHEABFGQSWt‘F{frCCEﬁFQEGaﬁ 9ateqac ey 6868r Leu
Ser B, 7 Ar ti-fi ci al
ceauenes s AR G R o o, T

at ggerfeagtwwagegcagesa ctactagcat @gcgg}tﬂcacttggtgzgmgd:cctagacgmcacd@gt 60

gaaa%%%g:tcgaaa}tg ¢ ?Eg taﬁ??t%[%%? %% ctccag%cg a agc; §c120
ctct agcaa § aaa agtg% Cca aﬁét t%cc gaa g t 180
ggccammohccgrt aggeitccdt catodcatd taagcemggczﬁact@@@agmggc@@gt ccapoc240
Page 41
ag acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce 960
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcdg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagcccltcc cagcccccat cgagaaaacc 1140
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 1200
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagce 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 1320
cccgtgetgg actccgacgg ctccttettc ctctacagca agctcaccgt ggacaagagc 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440
tacacgcaga agagcctctc cctgtctccg ggtaaatga 1479
<210> 34
<211> 492
<212> PRT
<213> Artificial sequence
<220> .
<223> (D37 specific binding protein
<400> 34
Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10
Asp Thr Thr Gly Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45
val Tyr Ser Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro
50 55 60
Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile pro Ala
65 70 75 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95
ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
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SEQUENCE LI STI NG (EMER 017 01 SG aggttcagtg gcagtggatc cg
ttcactctca ccatcagcag cctagagcct 300 gaagattttg cagtttatta
cattccgata atccgtggac attcggccaa360 gggaccaagg tggaaat caa
dgetc99gcg gt 09t ogarC ! O9RASAGE! ILR-A020REAGSS GogEp oo
ggacct gagt cggasmagcc tggcgcttc gt gaagattt qggpgcaaggc
tcattcactg gctacaatat gaactgggt g540 aagcagaata at ggaaagag
attggaaata ttgatcctta tt t.600, actacctaca accggaagft
gcca%‘céﬁ 3a gp{@g?’énggrhégphéat gi’?%gag e ad¥ycd aggg ngg%ét gt\ya
t ct gaggact ctgcagtcta ttactgtgca720 agatcggtcg gccctat gga

caaggpacct cagtcaccgt ctcctcgagc780 ga?cccaaat cttctgacaa
t gcc cggg @é’cﬁ%!"g@é&cmtyg?%ﬁ ¥t3p8491%§ bﬁgc@b’ CAYLIEt et
aaacccaagg acaccctcat gatc c

cccgg900 accc agg tcacatgcgt
gt gagccacg aagaccctga ggtcaagttc960 aact ggtacg tggacggcgt
aat gttlagda Leda¥djc 6de

ct caccgt cc tgcaccagggﬁgt ggct gaat 1080 &@Eaaggagt acaagt

aaagccctcc cagcccccat cgagaaaaccll40 atctccaaag ccaaagggca
gsm]acx‘m cec gy ¥26x ght gphgCigacly aggaanca
¥t ctatccaagcl2bt® gacat cgccg t gdddt ggga

ccaclagghgd L@oasact
acctgcctgg t caaagd
cagccggaga acaactacaa gaccacgcct 1320 cccgtgctgg actccgacgg
ct ctiragem T@gCiOanegic1g 0 a1 384 anElegcadc TAY 9egaasat
t ccgt gat gc at geifgct ct gcacaaccadi440 tacacgcagala@agcctctc

ggt aaat gal479 <210> 32 <211> 492 <212> PRT <213> Artifici al

<22 < W Endi i 400> t u
Al aq%nngfiég eu%PﬁgIeﬁgE f]e)ﬁgdliglfﬂ EeilEJHrJ'?'trr%L Egﬁ %%OL)SQ PHE Lyg

Gly 318 val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu

215 220

Ala
240

Ala
235

Gln Ser Ala Ser Thr Met

225

Trp Ser Leu Lys

230

Asp Tyr Tyr Cys

val Thr

255

Ser val Gly Pro Met Gly Thr Leu

245

Arg Asp Trp Arg

Thr
270

val Glu Ser Thr His Pro

265

Ser Pro Ser

260

Ser ser Lys Asp Lys Cys

val Phe Phe

285

Ala Glu Leu Leu Pro ser Leu

280

Pro Pro

275

Pro Cys Gly Gly

Thr Ile Ser Thr Glu val

295

Pro Pro Leu Met Pro

290

Pro Lys Lys Asp Arg

300

Phe
320

Thr val val val val ser His Glu Pro Glu val

305

Cys Asp

310

ASp
315

Lys

His Asn Ala Thr

330

Asn Trp Tyr val Asp Gly val Glu val Pro

325

Lys

val Thr

350

Gln Thr val val

340

Arg Glu Glu Tyr Asn Ser Tyr ser

345

Arg

His GIn Leu Glu val

355

val Leu Asp Trp ASB Gly Lys Tyr Cys Lys
36

Ala Leu Pro Ala Ile Glu Lys Thr Ala

Page 46

ser Asn Lys Pro ser Lys

ggacagac
ct gt caacat
aggt ggcggt
gcagcagt ct
ttctggttac
cctt gagt gg
caagggcaag
gagt ct gaca
ct act ggggt
aact cacaca
cttcccccca
ggt ggt ggac
ggaggt gcat

g@by &dx g yop0l Nal:afdoagraaG&gtAargc%rgt
a

ggt cagcgtc
ggt ct ccaac
gccccgagaa
ggt cagcctg
gagcaat ggg
ctccttcttc
cttctcatgc
cctgtctccg

sequence
Ala Pro



151015 Asp Thr Thr Ay Qu Ile Val Leu Thr G n 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 A n G@n Lys Pro Ay

A n Ala Pro 505560 SEQUENCE LI STI.NG ENER 8£{ Q1 %b) Arg Leu Leu lle
Phe3§)a Lys Thr Leu 253 o'é&ryty 'lﬁl £168%07580 Arg Phe Ser
Ser y Ser Ay Thr Asp Phe Thr Leu Ile Ser 859095 Ser Leu
ProGIuAs Phe Ala Val Tyr Tyr Cys Gn H's H's Ser 100105110 Asp
@‘goG’n‘ pGH’h rophRéEd 895 G'%G@WﬁhTergér\r@P RYQ Pre Sery '" 93y 115120125
Gly y Ay Ser Gy Gy Ay Ser Gy Gy GIyAI USer Ala
130135140 Val

Gn Leu Gn Gn Ser Ay Pro Qu Ser Glu Lys Pro Ay Al a
Ser A#5EH0158100" Vs AspsGln &aBeier(ﬁ Che AlsaLseval sToyTy ser Phe Thr

Gy Tyr Asn 165176975 Met Asn Trp Lys G n Asn A Ay Lys Ser Leu
Gu Trp Ile Ay 180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr

Asn WegTM?rBhﬁerL)}Sp 19820020451 ﬂg Trp Glu Ser Asn ‘ﬂ% Gln Pro

Glu Asn Asn
435

Phe Phe Leu
450

Gly Asn val
465

Tyr Thr G1n

<210>
<211>
<212>
<213>

<220>
<223>

<400> 35
atggaagcac

35
1479
DNA

gaaattgtgt
ctctcctgece
ggccaggctce
aggttcagtyg
gaagattttg
gggaccaagg
ggagctagcc
ctgagactct
cgccagatgce
actacctaca
accgectacce
cgctcagteyg

gagcccaaat

Tyr Lys

Tyr Ser

440

Thr Thr Pro Pro val Leu

Lys Leu Thr val Asp Lys
455

Phe Ser Cys Ser val Met His Glu
470

Lys Ser
485

cagcgcagcet
tgacacagtc
gaacaagtga
ctaggctcct
gcagtggatc
cagtttatta
tggaaatcaa
aggtgcagct
cctgtgcagce
ccgggaaagg
accggaagtt
tgcaatggag
gcecctatgga

cttctgacaa

artificial sequence

tctcttecctc
tccagccace
aaatgtttac
catctatttt
cgggacagac
ctgtcaacat
aggtggcggt
ggtggagtct
ctctggattc
cctggagtgg
caagggccag
cagcctgaag
ctactggggc

aactcacaca

475

Leu Ser Leu Ser Pro Gly
490

CD37 specific binding protein

ctgctactct
ctgtctttgt
agctacttag
gcaaaaacct
ttcactctca
cattccgata
ggctcgggcg
ggtggaggcg
accttcagtg
atgggcaata
gtcactatct
gcctcggaca
cgcggcaccce

tgcccaccgt

Asp Ser Asp Gly Ser

445

ser Arg Trp GIn Gln
460

Ala Leu His Asn His

Lys

ggctcccaga
ctccaggcga
cctggtacca
tagcagaagg
ccatcagcag
atccgtggac
gtggtggatc
tggtccagcec
gctacaatat
ttgatcctta
ccgccgacaa
ccgccatgta
tggtcactgt

gcccagcacc

Page 47

480

taccaccggt
aagagccacc
acagaaacct
aattccagcc
cctagagcct
attcggccaa
tggaggaggt
tgggaggtcc
gaactgggtc
ttatggtggt
gtccatcagc
ttactgtgca
ctcctecgagce

tgaactcctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840



Ay

Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr net

210215220 G n Leu Lys Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys

Al a
Ser
Hi s
Ser
Ser
du
du
017
Leu
Cys
Ile
Leu
Leu

225230235240 Arg Ser Val Ay Pro Met Asp Tyr Trp Ay Gn @y Thr

val Thr 245250255 vab@eércts«si_ ?ﬁ; @E Egt?i er Ser Asp Lys Thr

gg@’égtPEﬁ)gt?cQQQ@@%z ARCEVE A EE Db bR Y lét gq Y ohy Pro
Phe Leu Phe 275280285 Pro Pro Lys Pro Leu Met Ile

@CWQQPF@@QC%IQQMQ%(MQWa@saaVatCGIaB gm'lcaaﬁ@:tCVal 988r Hi s

Vit bR o ib By BoviifoP R Wil 53 ole et Sh e  Ene

BkaSG gdAr ggﬁctagfim gﬁa:trag'Egtc AsnaSeytcd higcdydagha g:t\ggttdéalt Seawogpal
Thr 340345350 Val Leu Hs G Leu Asn 4 s Qu_Tyr Lys
147829809 38 580 AEH §8F°t&§ﬁaw§a%‘§tf:%lfaﬁF%CC&PE R aﬁ‘ 3&Cq tHe9s Thr

iRt c by g At a3 §05E0 38 dar§addc¥a A dyt B AcAb il Ric@r&ddagValiopyr Thr
Pro Pro Ser Arg 385390395400 Asp u Leu Thr Lys Asn n val Ser

gﬂxgaggggaqupagagcquggtgg@cctg acctgcctgg tcaaaggctt ctatccaagc 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 1320
cccgtgetgg actccgacgg ctocttcettc ctctacagca agctcaccgt ggacaagage 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgo atgaggctct gcacaaccac 1440
tacacgcaga agagcctctc cctgtctccg ggtaaatga 1479
<210> 36

<211> 492

<212> PRT

<213> Artificial sequence

<220>
<223> D37 specific binding protein

<400> 36

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu ITe val Leu Thr GIn Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45

val E%r Ser Tyr Leu Ala Egp Tyr GIn Gln Lys PBO Gly GIn Ala Pro
6

Arg Leu Leu ITe Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe ser
85 90 85

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Giy Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Gln
140
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405410415 Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp Gu Ser Asn Ay Gn
Pro 420425430 A 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 Gn 450455460 4 I r r | Met Hs GII
AR Leu H s Asn His 4654%5@%@2@?5%??”%%%% %%/)ra Leu Ser Leu Ser
Pro gaG[Lys.eQSM9@M2§HD>GBB GIY 16y 47 Qa kK BNA>PENATR 2kF>sér tifici al
sequitice <220> <223> 13037 specific bi Adbng protein <40060 33

at ggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60
gaaatduhgy Ledasacags ATaCARIGEAGH yChitH Ghi trlle 6d/CedPasMaasrgagccaccl20
ctctcctgcc gaacaadbpa aaatgtttac ag@itacttag cctggtdcgsa acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcc240
aggt g gaga tt t t agagcct 300
gaagl‘faf'tpt?tﬂ1%'('gJ ngg%(]l gﬁ Camgt gt cgggggcléﬁgigéﬁg g@igggﬁ'g%@ft cggccaa360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420

odbierls etrotes R iogt i ge] A LS AL REt Sot cd0

Gly GIn val Thr ITe Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
290 295 300

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400

Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
405 430 415
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Page 44 SEQUENCE LI STING (EMER 017 01 Sc) cgccagat gc ccgggaaagg
cctggagtgg atgggcaata ttgatcctta ttatggtggt 600 actacctaca accggaagtt
caagggccag gtcactatct ccgccgacaa gtccatcagc660 accgcctacc tgcaat ggag

cagcct gaag gcctcggaca cc a gctcagtcg gccct at gga
ctact ggggc cgcggcaccc tg%%g%id%ra]'féﬁg@% %5@@%%8 (g]aéé%caaat cttctgacaa
aact plac aga RrgCeERreHt IIRCATAYRAACC] Ut YAAGH GCsg846h Gaagiacsgd cagtcttcct
cttcccccca aaaddtaagg acaccct catZsgat ct cccgg900 d8@cct gagg tcacat gegt
ggt ggt ggac gt gagccacg aagaccctga ggtcaagttc960 aactggtacg tggacggcgt
g9aggt0ash At 9ECag9arad@d ¢reCto90a0980aR1920 Akgcagcagea cgtaccgt gt
ggt cagcgt ¢ 435caccgt cc tgcacdagga ctggct gaat 1980 ggcaaggagt acaagt gcaa
ggt ct ccaac aaagccctcc cagcccccat cgagaaaacc 1140 atctccaaag

ccaa c c a t gl1200 gat gagct ga
Ccanpaans Gur PR AT S REE AL B ARETHERTBE0 Gaca: cacea
t ggagt ggga gagcaat ggg cagccggaga acaact acaa gaccacgcct 1320 cccgtgct gg
actccga cettettc ctctacagca agetcaccgt acaagagcl380 aggt ggcagc
agggﬁa%é‘? @tgqecgﬁﬁcﬁ}’ﬁc ﬂi&%?d@ta%bsagg t‘gta g‘%‘a@é‘é cJ#£40 tacacgcaga
agagcctctc cctgtctccg ggtaaatgald79 <210> 34 <211> 492 <212> PRT
<213> Artificial sequence <220> <223> CD37 <400> 34 Met Qu Ala 1
speci¥i Ehpiglai ke @g?t'-é’i’nsqfr be'Alsé"C%gg GéY WEu Phe Leu Leu Leu Leu Trp
Leu Pro 51015

<210> 37

<211> 1476

<212> DNA

<213> Artificial sequence

<220>

<223> D37 specific binding protein

<400> 37

atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccacce 120
ctctcctgcce gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcec 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagoct 300
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420
ggggctagcg aggtgcagct ggtggagtct ggtggaggct tggtccagcc tggagggtcc 480
ctgagactct cctgtgcagc ctctggattc accttcagtg gctacaatat gaactgggtc 540
cgccagatgc ccgggaaagg cctggagtgg atgggcaata ttgatcctta tratggtggt 600
actacctaca accggaagtt caagggccag grcactatct ccgccgacaa gtccatcagce 660
accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgca 720
cgctcagtcg gocctatgga ctactggggc cgcggcaccce tggtcactgt ctcctcgagce 780
gagcccaaat cttctgacaa aactcacaca tctccaccgt gcccagecacc tgaactcctg 840
ggtggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg 900
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 960
dactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtéc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
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Asp Thr Thr Ay GQu Ile Val Leu Thr An Ser Pro Ala Thr Leu Ser
202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser-Cys Arg Thr Ser du
Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr G n dn Lys Pro Ay-An
Ala Pro 505560 Arg Leu L@ déNg Tyﬁgﬁg‘é@‘% @;@%hréﬁ;eupAl a dud ¥h
Ile I T p r
Leu %ﬁ#g%ﬁ&%@é%@ g%gr gu CS u Pgro a uaAgp ce Aﬁ% J\Efaqgs Tyir:%?yr
Cys GiyapgFtoaHcSaaSanc i @otdy) cCSEQUENDE tiop STdaNeENVER Qt7ayt SA260

1001 P rp-Thr Ph in. Gy Thr Lys Val 'fl | e
Lys OpeteetaR sgudbhos alciibab BBoCidntiey s Sl tattn daGaddicr G doby
dy Ata@tferggGrotd3adRb 40cMalktE dtcketagval addtazet ddarasdaycd yi3dael Val
Gn Pro Ay Arg ser 145150155160 Leu Arg Leu Ser Cys Ala Ala Ser Ay
Pho J9AFIBFRICSEPIRERICH, EEREFATES [F6THAR tREIHAERICHCH SRACAPG G At Pl o
Ay t3@achagal8shgchbrd icRedicc & WgtBL85190 Asn Il e Asp Pro Tyszgyr
Ay Ay Thr Thr Tyr Asn Arg Lys Ighe Lys

<210> 38

<211> 492

<212> PRT

<213> Artificial sequence

<220>
<223> (D37 specific binding protein

<400> 38
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr éﬂoy Glu ITe val Leu ;hr GIn Ser Pro Ala ghr Leu Ser
5 0

Leu Ser ;ro Gly Glu Arg Ala Igr Leu Ser Cys Arg Ihr Ser Glu Asn
5 5

val gﬁr Ser Tyr Leu Ala Erp Tyr Gln Gln Lys gro-G1y Gln Ala Pro
5 0]

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu ITe Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu
130 135 140

val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly Ser
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
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195200205 Ay G n val

Thr Leu Val Thr
Thr H's Thr cy
Pro Ser Val

Phe Leu Phe 27528
Pro du Val

Ile Ser Arg Thr

Hi s A a19x§@

Val du val

Thr
Leu 210215220 G n Trp ser Ser
Cys Ala 225230235240 Arg Ser Val

Asn Ser Thr Tyr Arg Val
Asp GlirypG lLretyaASthrGr Ve Isgs AJauATy Lyby3erCyke
SEQUENCELQ | STI NG ( EMER

Pro G n Val

Arg

val

Pro

Pro

Thr

305

Asn

Arg

val

Ser

ASD

Phe

Glu

Phe

Ser

Ser

Cys

Pro

290

cys

Trp

Glu

Leu

Asn

370

Gly

Glu

TYyr

Asn

Phe

Tyr Thr

val Gly Pro

ser

Pro

275

Lys

val

Tyr

Glu

His

355

Lys

GIn

Leu

Pro

Asn

435

Leu

ser

260

Ala

Pro

val

val

Gln

340

Gln

Ala

Pro

Thr

Ser

420

Tyr

TYr

245

Glu

Pro

Lys

val

ASp

325

Tyr

ASp

Leu

Arg

Lys

Asp

Lys

ser

Met

Pro

Glu

Asp

ASp

310

Gly

Asn

Trp

Pro

Glu

390

Asnh

Ile

Thr

Lys

PRI &0 WAl Gy
Pis Asn Al a Lys
Val

245250255 Val
Pro 260283YFYC
0
290295300 Thr
r3083103 258
Lys Pro 325

shere

Ser

o0

Ser

Be

Ser Val

042 01 SG) 370375

Asp Tyr Trp Gly Arg

Lys

Leu

Thr

295

val

val

Ser

Leu

Ala

375

Pro

GIn

Ala

Thr

Leu

Ser

Leu

280

Leu

ser

Glu

Thr

Asn

360

Pro

Gln

val

val

Pro

440

Thr

Ser

265

Gly

Met

His

val

Tyr

Gly

Ile

val

Ser

Glu

425

Pro

250

Asp

Gly

Ile

Glu

His

330

Arg

LyS

Glu

Tyr

Leu

410

Trp

val

Lys

Pro

Ser

315

Asn

val

Glu

Lys

Thr

395

Thr

Glu

Leu

el

3

&

%

Gly

Thr

Ser

Arg

Pro

Ala

val

Tyr

Thr

380

Leu

Ccys

Ser

ASp

val Asp Lys Ser
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Ile Ser Ala Asp Lys Ser
Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
Ay Pro Met Asp Tyr Trp Ay Arg '"fly
d.u Pro

WL Bigsd
Pro Pro Lys Pro Lys Asp
Cys val

s

Thr Leu
His Thr

270

val Phe

285

Thr Pro

Glu val

Lys Thr

Ser val

350

LYs Cys

Ile Ser

Pro Pro

Leu val

Asn Gly

Ser Asp

445

Arg Trp

Val
¥s Php Oxer
5 Arg u
Leu Thr 340345350 Val
s Val ABS5860365
B Lys Ay Gn Pro Arg Gu
Leu Pro Pro Ser Arg 385390395400 Asp G u Leu Thr
Lys cAAsnTkp BeMaderSesu lLgs Allar s€y aspethrVala Mgs ©ryTyr cys ala

225 230 235 240

val
255
Ser
Leu

Glu

Lys

Lys

Lys

Ser

Gly

GIn

S ser
u Leu

Val

Thr

Pro

Phe

val

Phe

320

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

Asp
Ay
Leu
Val
Asp
Gn
Hi s

Ile Ser Thr Ala Tyr

Lys
Ay
Met
Ser
Ay
Tyr
Gn



Pro Ser Asp Ile Al a Val
Lys Thr Thr Pro Pro Val
Ser Lys Leu Thr Val

405410415 Phe Tyr
Pro 420425430 A u Asn Asn Tyr
Ay Ser 435440445 Phe Phe Leu Tyr
Trp Gn G n 450455460 &

Gu Trp Au Ser Asn Ay Gn
Leu Asp Ser Asp
Asp Lys Ser Arg

Leu Ser Pro

I r | Met Hs Gu Al a
Leu Hi s4A8n Hi s 46547047%5@%“%/{‘?'1'Fﬁ%e§%ié‘s&§78§§ ée% Ser

Gy Lys 485490 <210> 35 <211> 1479 <212> DNA <213> Artificial

sequence < > <223>
oG0S st Bl oRiE SBE acret ReLetCh R

gaaat t gt gt tgacacagtc tccagccacc ctgtctitgt ctccaggcga

ctctect c aacaa a aaatgtttac agctacttag cctggtacca
ggccRgdh f‘a‘g"g‘cgggt'-e(‘:‘afﬁ &Y tsterggg%a&é&dé’ts t agcagaagg
aggttcagtg gcagt ggat ¢ cgggacagac ttcactctca ccatcagcag

gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac

bi t 400
5 ni qgfpggtﬁé€é§5a4gﬁccaccggt60

aagagccaccl20
acagaaacct 180
aat t ccagcc240
cct agagcct 300
at t cggccaa360
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gggatdifag gaaat caa aggtggcggt ggctcgggcg gt ggtggat c tggaggaggt 420

ggag g %% gt gcagct ggtggagtct ggtggaggcg tggtccagcc tgggaggt cc480

ctgag@ggcuwﬁ¢;gﬁgqagmu@ﬁ@gggattc accttcagtg gctacaatat gaactgggtc540
<220>
<223> (D37 specific binding protein
<400> 39
atggaagcac cagcgcaget tctcttccte ctgetactct ggctcccaga taccaccggt 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggega aagagccacc 120
ctctcctgee gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggotoct catctatttt gcaaaaacct tagcagaagg aattccagcec 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagect 300
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggocaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcg gtggtggate tggaggaggt 420
ggggctageg aggtgcaget ggtggagtct ggtggaggct tggtccagec tggagggtec 480
ctgagactct cctgtgeagc ctctggattc accttcagtg gctacaatat gaactgggtc 540
cgccagatgc ccgggaaagg cctggagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgecgacaa gtccatcagce 660
accgcctace tgcaatggag cagectgaag gectcggaca ccgecatgta ttactgtgea 720
cgctcagtcg geccctatgga ctactgggge cgeggcaccc tggtcactgt ctcctcgage 780
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcace tgaactcctg 840
ggtggaccgt cagtctteet ctteccccca aaacccaagg acaccctcat gatctcccgg 500
acccctgagg tcacatgegt ggtggtggac gtgagccacg aagaccctga ggtcaagttce 860
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagcgte ctcaccgtcc tgcaccagga ctggctgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 1140
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgce cccatcccgg 1200
gatgagctga ccaagaacca ggtcagectg acctgectgg tcaaaggett ctatccaage 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 1320
cccgtgcetgg actccgacgg ctecttotte ctctacagca agctcaccgt ggacaagagc 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440



cgccagat gc ccgggaaagg cctggagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccat cagc660
accgcctacc tgcaatggag cagcctgaag gcctcggaca ccgccatgta ttactgtgca720

cgctcagtcg gccctatgga ctactg C cqc ggﬁé{oégg%;g%%gt ctcctcgagc780
gagc t i@w%%’g%g cc tgaactgcclgs40
Page&%%%aégéué%%giggﬁéi? (% ° 01 SG ggtggaccgt cagtct#@ét
cttcccccca aaacccaagg acaccctcat gatctcccgg900 acccctgagg tcacat gegt
ggtg acj t gagccacg aagaccctga ggtcaagttc960 aact ggtacg tggacggcgt
ggaggiptat gat gccaaga caaagccgcg ggaggagcagl020 tacaacagca cgtaccgt gt
ggt camggt cargli EREIGTL E6quefE@ccagga ct ggct gaat 1080 ggcaaggagt acaagt gcaa
ggt ct ccaac aaagccctcc cagcccccat cgagaaaacc 1140 atctccaaag

ccad c cccgagaa,ccacaggt gt .acaccctgcc cccatcccggl200 gat gagctga
ccaé%gggchéztﬁﬁgﬂglﬁEEH%F588F8§1Pcaaaggctt ctat ccaagc1260 gacat cgccg
t ggagtogggadggagcaat ggg cagccggaga acaact acaa gaccacgcct 1320 cccgtgct gg
actccgacgg ctccttcttc _ctctacagca agctcaccgt ggacaagagc 1380

aggt@%b& ‘ﬂ@g@@h?&@ﬁﬂEt%%{é8¥d@et teatlgy RUapRydedtPifcacaaccac1440
tacacgcaga agagcctctc cctgtctccg ggt aaat gald79 <21 36 <211> 492
<212> PRT <213> Artificial sequence <220> <223> CD37 <400> 36 Met

d u ARPaThHr Tgpeg%iyf Btu BiladyalgLpw dztlggi @In Ser Pro Ala ';Br Leu Ser

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45

val E%r Ser Tyr Leu Ala ;Ep Tyr GIn Gln Lys Pro Gly Gln Ala Pro
60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly ggr Gly Ser Gly Thr Sgp Phe Thr Leu Thr §1e Ser
5

Ser Leu Giu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu

val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly Ser
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly GIn val Thr TIle Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220
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Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 51015 Asp Thr
Thr Gy Qu Ile Val Leu Thr G n Ser Pro Ala Thr Leu Ser 202530 Leu
Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Thr Ser @ u Asn 354045
val Tyr Ser Tyr Leu Al a o) G@n Ala Pro
505560 Arg Leu Leu Ile T%&tﬁ@é%%ﬁ@ﬂ#é@@ﬁ %Gég)el udy lle Pro
Al a 657aTrh&erAsgr e 1Sar ATd webesspGriyr 385 Mdty TyihrryAsgysPRea Thr Leu Thr
|le &Y 859095 Ser Leds0G u Pro G u As@3Phe Al a val Tyr24%r Cys dn
Hs Hs Ser 100105110 Asp Asn Pro Trp Thr Phe Ay G@n @y Thr Lys Val

G u At skysvad ¥yl Bpd 2k2R & 1@ YnGvu @t gy Ser Ay Gy
ay a5 A 2 der s ST sﬁlg@&é%ﬁ TING (EMSR 017 01 SO Val

Gn Leu Val Qu Ser dy Ay Ay Vval val Gn Pro Ay Arg Ser

1451501 L u I Al a. A r Thr. Phe Ser Gy
Tyr %‘nggég%fo%%ﬁ tl;rﬁslﬁﬁeﬂsﬁg E&?pg Lgnﬁlﬁ/blfh éggg% yos Ay Leu Qu
Trp Met Ay 180185190

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr pro Glu val
290 295 300

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380 ‘

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400

Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
405 410 415

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
435 44Q 445

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln
450 455 460

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490
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Asn Ile Asp Pro Tyr Tyr Ay Gy Thr Thr Tyr Asn Arg Lys Phe Lys
195200205 Ay G n Val

Thr
Leu 210215220 G n Trp Ser

Ser

Ile Ser Ala Asp Lys Ser
Leu Lys Ala Ser Asp Thr Ala met Tyr Tyr

Page 56

Ile Ser Thr Ala Tyr

Cys Ala 225230235240 Argqg8] NE’%_LI@T’!N(P QMé\@hlf?i g’,{j Trp Gy Arg Ay
Thr Leu val Thr 245250255 Vallzl er Ser ys Ser ser Asp Lys
Thr F—RJ§>Th4=1 Ser Pro 260265270 Pro Cys Pro Ala Pro Qu Leu Leu Ay Qy
Pro >V 47bne Leu Phe 275280285 Pro Pro Lys Pro Lys Asp Thr Leu Met
Ile r3>Ar;g.ATh{c1lgnoSQdény@I 290295300 Thr Cys Val Val Val Asp Val Ser
Hs Qu Asp Pro Qu vaI Lys Phe 305310315320 Asn Trp Tyr Val Asp Gy
Val §£>Val i s As s Thr és Pro 325330335 Arg Gu GQu Gn Tyr
Asn >THP3fy$Pes? 1‘*‘\/511" 9 BEYt®UB| Leu Thr 340345350 val Leu His G n
Asp J4op-Leqy Asn Gy Lys Au Tyr Lys Cys Lys Val 355360365 ser Asn Lys
Al a imafyacAtagddragdd ec@uckys cthetddtet Sgetdatagd @cdd0342380 bys Ay
‘a@n Pr otArtgltGI u Pro Gn val %r Thr Leu Pro Pro Ser Ar 385390395400
Asp QG EHPETHE RISV CSRTCTEAT FiFRYPSIE ARORAFCAys aQly
Cctctcctgcc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagec 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagcct 300
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggcy gtggtggatc tggaggaggt 420
ggggctagcg aggtgcagct ggtggagtct ggtggagdct ctgtccagcc tggagggtcc 480
ctgagactct cctgtgcagce ctctggattc accttcagtg gctacaatat gaactgggtc 540
cgccagatgc ccgggaaagg cctggagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccatcage 660
accgcctacc tgcaatggag cagcctgaad gectcggaca ccgecatgta ttactgtgca 720
cgctcagtcg gccctatgga ctactggggce cgcggcacce tggtcactgt ctcctcgage 780
gagccecaaat cttctgacaa aactcacaca tctccaccgt gcccagcacc tgaactcctg 840
ggtggaccgt cagtcttcct cttocccccca aaacccaagg acaccctcat gatctccegg 900
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 960
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccdcg ggaggagcag 1020
tacaacagca cgtaccgtgt ggtcagegtc ctcaccgtcc tgcaccagga ctggetgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagcecctcc cagcccccat cgagaaaacc 1140
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgec cccatcecgg 1200
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggcett ctatccaage 1260
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 1320
cccgtgetgg actccgacgg ctcecttcette ctctacagca agctcaccgt ggacaagagce 1380
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 1440
tacacgcaga agagcctctc cctgtctccg ggtaaa 1476
<210> 42
<211> 492
<212> PRT
<213> Artificial sequence
<220>
<223> (D37 specific binding protein



405410415 SEQUENCE LI STING (EMER 017 01 Sc) Phe Tyr Pro Ser Asp lle
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 Ay Ser 435440445 Phe Phe Leu Tyr

Ser Lys Leu Thr Val Asp EyQUEBeE_IASYING [{E@ER 0EF 01456455460 Gy ASn Val
Cys, Ser Val Met Hs Qu Ala Leu His Asn Hi s 465470475480 Tyr

Phe fS;O:Q

Thr BH>Ly¥ Ser Leu Ser Leu Ser Pro Gy Lys 485490 <210> 37 <211>
1476me2 820 AP r2 h3z At L& ¢ledl phzepblenel 1ed2lau F283%uCPRY specific

bi nding protein <400> 37 at ggaagcat0 cagcgcagct tctciitcctc ctgctactct
ggct cccaga taccaccggt 60 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt
L ooRgaeaR MAoBHP el lval (b6 Chace 3BrRaRg! of FRAIAL LaL agctact fag
cctggtacca acagglaacct 180 ggccaggctc ctaggctcct ggtctatift gcaaaaacct
t agcagaagg aattccagcc240 aggttcagtg gcagtggatc cgggacagac ttcactctca
ccatcagcag cct agagect 300 gaagattttg cagtttatta ctgtcaacat cattccgata
at chg%ugggc %Pt%@g%i%ﬁgdq%gggﬁéﬁé{ggeﬁ gg%\aﬁ{fgc;'};{' gﬁgtcédc@ﬁ"t ggct cgggcg
gt ggt ggat ¢ t ggaggaggt 420

val Tyr Ser Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro
50 55 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile pPro Ala
65 70 75 30

Arg Phe ser Gly ggr Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
90 95

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu

val GIn Leu val Glu Ser Gly Gly Gly Ser val GIn Pro Gly Gly Ser
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe-Lys
195 200 205

Gly GIn val Thr ITe Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 . 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Tr‘p. Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
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ggggct agcg aggt gcagct ggtggagtct ggtggaggct tggtccagcc tggagggtcc480
ctgagactct cctgtgcagc ctctggattc accttcagtg gctacaatat gaactgggtc540
cgccagat gc ccgggaaagg cctggagtgg atgggcaata ttgatcctta ttatggtggt 600
actacctaca accggaagtt ca t cgacaa gtccat cagc660
accgcctacc tgcggd ggag cagc tégggﬁgi@ﬁ%g%%%hogﬁggﬁg gta ttactgtgca720
cgctcagtcg gccctatgga ctactggggc cgcggcaccc tggtcactgt ctcctcgagc780
gagcccaaat cttcigacaa aactcacagg t cf ccaccgt %cca%cacc t gaact cct g840
got ggdctdt E4qt PER (S TY 'r%’clg'gg Ya& c@E%a{%(‘j %@EE tte4t Phfat ct cccgg900
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc960
aact ggtacg tggacggcgt ggaggtgcat aatgccaaga caaagcc cgi%gaggagcaglozo
tacdﬁ@b?@?Ldgtﬂébgfﬁﬁﬂﬁg %%ge@ﬂ@tc¥khéégﬁ$g'ﬂgbﬁ@t yavat ggct gaat 1080
ggcaagg acaagt gcaa gg ccaac aaagccc@ cagcccccat cgagaaaacc
1140 Page 50 _LISTING (EMER 017 01 SG ccacaggtgt acaccctgcc
cccathuc gy ¥Vadvadc¥a hacp gt Gemadgctiu ssmtrroagige t@bAys ggaga
acaat®’acaa gaccacgcct31820 ctctacagca a4ttcaccgt ggacaatfdycl380
tccgtgat gc atgaggctct gcacaaccacl440 ggtaaald76 <210> 38 <211> 492

<21 2ssnPRip ¢2&3¢a1A§§g falgiadl saquvamqjegg 522 Ota 13483 PhCDgE p7400> 38
335

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
340 345 350

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400

Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
405 410 415

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro
420 425 430

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln
450 455 460

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490

<210> 43

<211> 1476

<212> DNA

<213> Artificial sequence

<220>
<223> (D37 specific binding protein

<400> 43
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Mt Au Ala 1

Leu
Al a

Glu

Ay

oy T aeirereebrof Fle R UG e iae ol

Thr
Thr

G n
Leu

Ser

Ser
Ser

Ser

y Ay Ser
1301BBF3099 4 cCIYYCLedr varc@rgtisaca@apcd yragryoazea E\ﬂé:ItCGgﬁCPr 02@ Ay

Thr As

Ser

As T
n %Lr&c{fgtc Baadélagt% éagd}tg%

Leu Ser

specific binding protein
Pro Ala Thr
Cys Arg Thr

dtét

(3 u dgaagahittgGagtttatta ctgtcaacat cattccgata

gggaccaagg
ggggctagcg
ctgagactct
cgccagatgc
actacctaca
accgcctacc
cgctcagtcg
gagcccaaat
ggtggaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggagt
atctccaaag
gatgagctga
gacatcgccg
cccgtgetgg
aggtggcagce
tacacgcaga
<210>
<211>
<212>
<213>

<220>
<223>

<400

44
492
PRT

44

tggaaatcaa
aggtgcagct
cctgtgcage
ccgggaaagy
accggaagtt
tgcaatggag
gccctatgga
cttctgacaa
cagtcttcct
tcacatgcgt
tggacggcgt
cgtaccgtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg

aggggaacgt

agagcctctc

aggtggcggt
ggtggagtct
ctctggattc
cctggagtgg
caagggccag
cagcctgaag
ctactggggc
aactcacaca
cttcccccea
ggtggtggac
ggaggtgcat
ggtcagcgtc
ggtctccaac
gccccgagaa
ggtcagcctg
gagcaatggg
ctccttcttce
cttctcatgc

cctgtctceg

Artificial sequence

ggctcgggceg
ggtggaggct
accttcagtg
atgggcaata
gtcactatct
gcctcggaca
cgcggcacce
tgcccaccgt
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtcc
aaagccctec
ccacaggtgt
acctgcctgg
cagccggaga
ctctacagca
tcegtgatgce

ggtaaa

CD37 specific binding protein

Leu Thr

Asp Thr Thr Ay GQu Ile Val
Pro Gy Gu Arg

202530 Leu Ser
Ad u Asn 354045 Val

Ala Trp Tyr Gn Gn Lys Eg Egcy ('_1-:4549,&! ﬁg@@ﬁﬁGQ
Tyr Hggaéb@ad#&gc‘ﬁ&ﬁgdﬂﬁﬂcﬁ&%c@h@ EGEN% %E Y
the Thr

Hgetétcagh

atccgtggac

gtggtggatc

ctgtccagcec
gctacaatat
ttgatcctta
ccgccgacaa
ccgccatgta
tggtcactgt
gcccagcacc
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgec
tcaaaggctt
acaactacaa
agctcaccgt

atgaggctct

Il e Ser

Tyr

ser Tyr
rg Leu Leu Ile

Leu

Aea8&yoghr g Pee ser

a Ser

859095 Ser
?ﬂa@t@étﬁ%@ﬁégm &C‘E/%HCCW‘F CRFOFCTEFET LG CRIX IR 32988FCaL60103290 Asp
Ehfaét¥§g\éﬁtg§§dtchlé% k?
er Ay Gy y 4

iy

attcggccaa 360
tggaggagat 420
tggagggtcc 480
gaactgggtc 540
ttatggtggt 600
gtccatcagc 660
ttactgtgca 720
ctcctcgagce 780
tgaactcctg 840
gatctccegg 3900
ggtcaagttc 960
ggagogagcag 1020
ctggctgaat 1080
cgagaaaacc 1140
cccatcoccgg 1200
ctatccaagc 1260
gaccacgcct 1320
ggacaagagc 1380
gcacaaccac 1440

1476

Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1

5

15

Asp Thr Thr Gly Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser

20

25

30

Page 59
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Page 51 SEQUENCE_LI STING (EMER 017 01 SG 180185190 Asn Ile Asp Pro
Tyr Tyr Ay Gy Thr Thr Tyr Asn Arg Lys Phe Lys 195200205 Gy G n val
Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu 210215220 G n Trp
ser ser Leu Lys Ala ser t r Al a 225230235240
Arg Ser val Gy Pro Met ﬁE@E—gEE @S?I%E (E%{F{ O:I(} O%é) Leu Val Thr
245260L586r \lalo &by G$erAr@eA1aGThrFlrem Eg/ns cSerAr@erhrAsprL(;ﬁa Adw H's Thr ser
Pro 260265220 Pro cys Pro A8 Pro Qu Leu Letdy Ay Pro ser val Phe
Leu Phe 275280285 Pro Pro Lys Pro Lys Asp Thr Leu Met Ile ser Arg Thr
Pro @uTyalse29929%30 M 1EhtriCxsr \@In ¥ Lyalpmds@iWahn Saa b G u Asp Pro
d u val 50ys Phe 305310315320 Asn Trp Tyr @bal Asp Ay Val GQu Val H s
Asn Ala Lys Thr Lys Pro 325330335 Arg Gu Qu Gn Tyr Asn ser Thr Tyr
Arg NréH anlLe§ef1eVa:yr Lepid Jﬂ{ é%%ééh\r |l g1hestyirfe @ Trp Leu AsSn
Gy &y Tyr LyS cas al 35536@3 5 ser "Asn Lys a Leu Pro Ala
Pro IIe Glu Lys Thr Ile Ser Lys Al a

Arg Phe ser Gly ggr Gly Ser Gly Thr Aap Phe Thr Leu Thr £1e Ser
9 5

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu
130 135 140

val GIn Leu val Glu Ser Gly Gly Gly Ser val GIn Pro Gly Gly Ser
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr phe ser Gly Tyr Asn
165 170 175

Met Asn Trp val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys

Gly GIn val Thr ITe Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
290 295 300
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370375380 Lys Ay Gn Pro Arg Gu 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 Ile Ala Val Qu Trp Qu Ser
ASn Ay A n Pro 42042543 Thr r Pro Pro Val Leu
Asp Ser Asp Ay Ser 4354%5@4%“%&6?1@%0&@5@?@1( SR 015 01 Sc)

4504854 69s Gla) wah Wal Adphea Beer Qyis &br Avpl Prive61tHval Ayws Phea Leu Hi s Asn
H s 2%5470475480 Tyr 3% G n Lys Ser Bé& Ser Leu Ser PP Ay Lys
485490 <210> 39 <211> 147 6 <212> DNA <213> Art ificial sequence
<220&sr<22p>1yeD3a 17 aAspagiyf V&1 N adia1gry akeiN a<ddxrhB 9 yat ggaagcac
cagcgcagct tctcttéebc ctgctactct g@d cccaga taccacciygt 60 gaaatt gt gt

t gacacagt c tccagccacc ctgtctttgt ctccaggcga aagagccaccl20 ctctcctgcec

gaacgafk9q AdEH FRGAISLAGHF 3G CAIPURRGRA 65293RAGGHI #30 ggccaggcetc
ctaggctcct catz4mtitt gcaaaaaccisst agcagaagg aat Begagcc240

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala

370 375 380
Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg
385 390 395 400
Asp Glu Leu Thr Lys Asn Gln val Ser Leu Thr Cys Leu Val Lys Gly

405 410 415
Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430
Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln

450 455 460
Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
465 470 475 480
Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

485 490

<210> 45
<211> 1482
<212> DNA
<213> Artificial sequence
<220 o o
<223> (D37 specific binding protein
<400> 45
atggaagccc cagctcagct tctcttcctc ctgctactct ggctcccaga taccaccgga 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccacc 120
ctctcctgecc gagcaagtca aagtgtttac agctacttag cctggtacca acagaaacct 180
ggccaggetc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagec 240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagect 300
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aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagcct 300
gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa360
gggaccaagg tggaaat caa aggtggcggt ggctcgggcg gtggtggatc tggaggaggt 420
ggggctagcg aggtgcagct gobg@antet rgghgoaeaH oigaiiceaucc tggagggt cc480
ct gagerglatttigr cgdigtag cltgtg@gait caatotgacagitgcgudoac adttagggaact gggocs540

R T R R e
o e a e e ot Sange 780
ggg %‘i,gg‘&ﬁ 'Etgch’E'%ﬂtdgg%aé%&ﬂg%g%gééa ﬁg‘gé%c&?éﬁcﬁ?fgééaﬂjég*éﬁggttgaact%égt 9840
ggt g@ﬁ%ﬁgﬁt&ae&ﬁgrasgggg ers%@gtageggpaﬂt%fa@@a&ga@&a&scet%%g%&Ct 69900
acccctgagg tcacatgcgt ggtggtggac gigagccacg aagaccctga ggt caagttc960
aact¥fJRaEtREgacaggesit auugrethutaattgtchagaccrRragaigeytygaggagea@gl020

1 1 { ct 1
opralE i Itaaabitly SNCRNEH Bl GRAEY EhcldiaRe AN AT 958

e o T e g acatucet gg
acaccctqgcc cccatccc a agc a CCaagaacca ca

o actlgRT Tt A1 e AT SRP A ALt ALty AT RUTASE A CLESE caltlogaca
acaagigageqyagacsrageaitl 32 teced! dedfcaed g cEl@ehitdke Ct gp@cagca

agct caccgt ggacaagagcl380 aggtggcagc aggggaacgt cttctcatgc tccgtgatgce
at gdFYeFetCtYcRrH AR eH Y1 AP IPaYW F3CITIRELIERCHAAIASTF NGAGHIFERI 0179 SG)

<220>

t aCaGE6RAORRIAARELSHE EGIdPhEY L P BAhARAL 4482002 husbls 49826212>
PFn-cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca ggactggcetg 1080
aatggcaagg agtacaagtg caaggtctcc aacaaagccc tcccagcccc catcgagaaa 1140
accatctcca aagccaaagg gcagccccga gaaccacagg tgtacaccct gcccccatcc 1200
cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca 1260
agcgacatcg ccgtggagtg ggagagcaat gggcagccgg agaacaacta caagaccacg 1320
cCtcccgtgce tggactccga cggctccttc ttcctctaca gcaagctcac cgtggacaag 1380
agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcatgaggc tctgcacaac 1440
cactacacgc agaagagcct ctccctgtct ccgggtaaat ga 1482
<210> 46
<211> 493
<212> PRT
<213> Artificial sequence

<223> (D37 specific binding protein

<400> 46
Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

val Leu Thr GIn Ser Ala Thr Leu Ser

25

Asp Thr Thr ggy Glu Ile Pro

Ala Ser GIn Ser
45

Ala Thr Leu
40

Leu Ser Pro Gly Glu Arg Ser Cys Arg
35

Pro Gly GIn Ala Pro

60

val Tyr Ser Tyr Leu Ala GIn Lys

Trp Tyr Gln
50 55

Leu Ala Glu
Page 62

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Gly ITe Pro Ala



<213> Artificial sequence <220> <223> CD37 specific binding protein
<400> 40 Met Gu Ala Pro Ala A n Leu Leu Phe Leu Leu Leu Leu Trp Leu
Pro 151015 Asp Thr Thr Ay Qu Ile Val Leu Thr G n Ser Pro Ala Thr
Leu Ser 202530 Leu Ser Pgpyfanye @drAI® (@fh@{ ¥ diessySer Cys Arg Thr
Ser € u Asn 354045 Vato Tyr Ser Tyr LegsAla Trp Tyr @ ngg& n Lys Pro
Ay Gn Ala Pro 505560 Arg Leu Leu lle Tyr Phe Al a Lys Thr Leu Al a

Au Pr 0 rg P y. Se rGIyThr Asp

Phe %#/ Ph‘Léssefh(?WIN@gr 2"2; é%gg;gg %err gip T%"P"eu (Igw : ‘Tf;he Al a Val

Tyr Tyr Cys Gn Hi s His Ser 100105110 Asp Asn Pro Trp Thr Phe Ay Gn
GIyThr s . Val IIeIaZH/ gé 151201250% Ser Ay dy Ay
dy B Eﬁ/ 1@3 yu Ay KA aéﬁyrlﬁ'iﬁﬂ Ny E Gl‘ﬁ $¥u val Qu Ser
Ay Gy Gy Leu aI G@n Pro Gy y Ser 1451501 60 Leu Arg Leu Ser

Cys Ala Ala Ser % Phe Thr Phe Ser y Tyr Asn 165170175 Met Asn Trp

Val AgPgher PrREtrePT r @ghg €Yhs Ggag yﬁwethruus vep ﬂg Ity ybys Gly

Gly Gly Gly ser Gly Gly G1y Gly Ser Gly Gly Gly Gly Thr Gly Glu
130 135 140

val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys

Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
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180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe
Lys 195200205 Ay dAn Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Al a
Tyr Leu 210215220 SEQUENCE LIsTING (EMER 017 01 Sc) G n Trp Ser Ser
Leu Lys Ala Ser Asp Thr AkgueNet_LT¥FInNGY (EMBES 0fY 1228230235240 Arg Ser
val Ay Pro MeB40Asp Tyr Trp A y348rg Gy Thr Leu3gal Thr 245250255 Val
Ser Ser Ser Au Pro Lys Ser Ser Asp Lys Thr H's Thr cys Pro 260265270
Pro : R |~ 2h eu Phe
Sraontoye %E‘@I %‘rgg%ﬁ'&g Sﬁrﬁﬁégkﬁ éﬂ%&ﬁseud]ﬁ/eﬁg ROE %’rgé Thr Pro @ u

val 290295300 Thr cys val Val Val Asp Val Ser His Qu Asp Pro G u Val
Lys ‘IﬁD‘ﬂe 053&0 15%0 Asn_Trp,Ty V%II AE'O Gy Vils[ Gu Val H's Asn Al a
Lys r§§&s"5 r':é’s?, %éﬁ%?);gAB&a e r{j’égyThr W SEF B Tyr Arg val
Val Ser Val Leu Thr 340345350 val Leu His Gn Asp Trp Leu Asn Ay Lys
G u Tyr Lys._cys Lys Val 355360%5 ser Asn Lys Ala Leu Pro Ala Pro Ile
L 1 i o} P Tyr Thr'Leu Pro Pro Ser

G u 433 STV @InsEro ARG P GansFoTyT ser

Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu Vval Lys

405 410 415
Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln
420 425 430
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 440 445
Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
450 455 460

GIn Gly Asn val pPhe Ser Cys Ser val Met His Glu Ala Leu His Asn

465 470 475 480

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

485 490

<210> 47

<211> 1500

<212> DNA

<213> Artificial sequence

<220>

<223> (D37 specific binding protein

<400> 47 )

aagcttgecg ccatggaagc cccagcgcag cttctcttcc tcoctgctact ctggcotccca 60

gataccaccg gagaaattgt gttgacacag tctccagcca ccctgtcttt gtctccaggce 120

gadagagcca ccctctcctg ccgagcaagt gaaaatgttt acagctactt agcctggtac 180

caacagaaac ctggccaggc tcctaggctc ctcatctatt ttgcaaaaac cttagcagaa 240

ggaattccag ccaggttcag tggcagtgga tccgggacag acttcactct caccatcagc 300

agcctagagc ctgaagattt tgcagtttat tactgtcaac atcattccga taatccgtgg 360

acattcggcc aagggaccaa ggtggaaatc aaaggtggcg gcggctcggg cggtggtgga 420

tctggaggag gtgggaccgg tgaggtgcag ctggtgcagt ctggagcaga ggtgaaaaag 480

cccggagagt ctctgaagat ttcctgtaag ggatccggtt actcattcac tggctacaat 540

atgaactggg tgcgccagat gcccgggaaa ggcctcgagt ggatgggcaa tattgatcct 600
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Lys Ay Gn Pro Arg Gu Pro G n val
385390395400 Asp G u Leu Thr
Lys Ay 405410415 Phe Tyr
Gy Gn Pro 420425430 G gedmcAsitsTylc legserlonz Tdr s€yo Pro Val

Lys ASrl
Pro Ser Asp Ile Al a val

Tyr Thr
G n Val

Ser

Leu Thr
Au Trp

Leu Pro Pro ser Arg

cys Leu
du Ser
Leu

Ser Papa@hytdSgradtdcdd)44scddyeaPhechagpgtyradgeradnps dieegddgacval 6&8p

Ser
du

Ar

n 4504?

T d €]
AFEtCrabca 9EAa T4 s THERA99

546
i§

Gk¥ Asn_val_ Phe Ser s Ser Val7§§t
538 “95 r 29PRFT G ‘%F@%artgl_eu r
Ser Bitractyrd ¥acdtiod4P0 cgSEHMIENCR ket SRt ddeERIQE 7cQg8Qct<21G8041
<211> 1476 <212> DNA <213> Artificial

sequence

Val
Asn
Asp
Lys
H s
Leu

<220> <223> 02 <400>

41 aTHFEEHE L ALPMPIER GRATICT L 1ATERAAAGEE ASFERECIAGRITEGEGgaaddht t t g
GLORGREEE t 1EBEGADRT GE cRLRE CLAGTa AREICClRRC

999

98ad19

sesbages

cgctcagt cg gagccca
ggcasiygagatcit cecagaaedr gargpigacydogatiategcagaceiugy gurggaaggt ggoalc
a§RRSLH S oL OGS RRE&idqq

tac ag&%ggét ca7

€cgcgggagg
caggactggc
cccatcgaga
ctgccccecat
ggcttctatc
tacaagacca
accgtggaca
gctctgcaca
<210>
<211l>
<212>
<213>

<220>
<223>

<400>

438
493
PRT

48
Met Glu Ala
1

Thr

Asp Thr

Pro
35

Leu Ser

val Ser

Tyr
50

Arg Leu Leu

65

Arg Phe Ser

ser Leu Glu

agcagtacaa cagcacgtac

tgaatggcaa
aaaccatctc
cccgggatga
caagcgacat
cgccteeegt
agagcaggtg

accactacac

Pro
3

Gly Glu 1

20

Gly Glu Ar

Tyr Leu Al

Ph
70

Ile Tyr

ser G1

85

Gly

Pro Glu

100

AS

ggtggaccgt acccctgagg aactggtacg tacaacagca

ggagtacaag
caaagccaaa
gctgaccaag
cgccgtggag
gctggactcc

gcagcagggqg
gcagaagagc

Artificial sequence

Ala GIn Leu Leu Phe

e val Leu

Thr
40

g Ala

a Trp

55

Tyr

e Ala Lys

y Ser Gly

Phe Ala

p

cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggagagca
gacggctcct
aacgtcttct

ctctccctgt

CD37 specific binding protein

Leu Leu

10

Thr Gln

25

Ser

Leu Ser Cys

Gln GIn Lys

Ala
75

Thr Leu

Thr Asp Phe

a0

val
105

Tyr Tyr

tgcataatgc
gcgtcctcac
ccaacaaagc
gagaaccaca
gcctgacctg
atgggcagcc
tcttecctcta
catgctcecgt

ctccgggtaa

Leu Leu Trp

Thr
30

Pro Ala

Ala
45

Arg ser

Pro Gin

60

Gly

Glu Gly Ile

Thr Leu Thr

His
110

Cys Gin

Page 65

caagacaaag
cgtcctgeac
ccteccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag

atgatctaga

Leu
15

Pro
Leu Ser
Glu Asn
Ala

Pro

Ala
80

Pro

Ile
95

ser

His Ser

1020
1080
1140
1200
1260
1320
1380
1440
1500



cagcgcagct tctcttcctc ctgctactct tgacacagtc tccagccacc ctgtctttgt
gaacaagtga aaatgtttac agctacttag ctaggctcct catctatttt gcaaaaacct
gcagt ggat ¢ cgggacagac ttcactctca cagtttatta ctgtcaacat cattccgata
t ggaaat caa aggtggcggt gggg@gggEnggg&gQgggg 09994 ggt ggaggct
cctgtgcagc ctctggattc acctticagtg ccgggaaagg cctgga gg at gggcaat a
accgysmgsb Rraagggobaceigt chctcdncdlyt gioaayggaed 6hgaldé gagagehect cggaca
gccct at gga Bfact gggge cgcggddBec cttctgacaa &t cacaca tctccaccgt
cagtcttcct cttcccccca aaacccaagg tcacatgcgt ggtggtggac gtgagccacg
t ggacyoely Agagut gtatc1aathe cCandreglyaetetaly got 6APGANCGTS caccgt cc
acaagt géa@d ggtctccaac aadgfccctcc ccaaaggdda gccccgagaa ccacaggt gt
ccaagaacca ggtcagcctg acctgcctgg tggagt ggga gagcaat ggg cagccggaga
act cgga cgdit t agoo c cgt gat gc
R G T N P S 3 e <510
Artificial sequence <220> <223> CD37 specific binding protein Page 56

ST 017 a Pro Ala An

Cou TR0 ERE et Lels a3 TMu ot S W elHiprer Tht0Ts AL Wby Gy alu
IIe Val Leu Thr G@n Ser Pro Ala Thr Leu Ser 202530 Leu Ser Pro Ay

Gu Arg Ala Leu Sq %? Thr Ser Gu n 354045 Val Tyr Ser
Tyr N&uAR Jr?rﬁHQFQ &'A tnp r'oVSGG y daeH ga‘eﬁo%%o Arg Leu
Leu Ile Tyr Phe AIa Lys Thr Leu la Au Ay IIe ro Ala 65707580 Arg
Phe ser Ser Ser y Thr Asp Phe Thr Leu Thr Ile Ser 859095
Ser ALS@uIts i&g %roc;mr Ay ‘Tﬁh’e élgéthaTh'”T%"‘ TP AIsLYy RhejlysH s Ser
100105110 Asn Pro Trp TRV Phe Ay An dy-“Thr Lys Val Qu Ile Lys
Gy 115120125 Ay Ay Gy Ser dy Ay Ay Ay Ser dy dy Ay dy A a

Ser @YUGEB@'&BSIMOIH ser AL'; Asp Lys Ser Ile Ser Thr Ala Tyr Leu
220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg ser val Gly Pro Phe Asp Tyr Trp Gly GIn Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Sser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 350

Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380
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val Gn Leu Val Qu Ser dy Ay Gy Ser Val Adn Pro Ay Gy Ser

145150155160 Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser dvy
Tyr Asn 165170175 Met Asn Trp Val Arg An Met Pro Ay Lys Gy Leu Qu
Trp Met Gy 180185190 AspedqUeRcAspsPrms Tymerlwiz @iys€d y Thr Thr Tyr Asn

Arg Lys Phe Lys 195200205 Ay G.n Val Thr Ile Ser Ala Asp Lys Ser Ile
Ser ﬁq’ LAFaG1'Yy91ﬂ_é’ﬁ°§9’g2§B‘2f0°(§1ﬁ Y3l ?ng"’SeFeH_é‘GOL%@ 528951 Ser Asp Thr
Al a Tyr Tyr a 225230235240 & Ser Val Y Met Asp Tyr

Thr 245250255 SEQUENCE_LI STI NG (EMER 017

Trp Gy Arg Ay Thr Leu val
13ys Pro Ser Val

01 S©)9 26PZ0927eM Php LwsAPr 61TAINATPSer Geu TheuCtseued
Phe Leu Phe 275283985 Pro Pro Lys 200! Lys Asp Thr L 8 Met Ile Ser Arg
Thr Pro Gu Val 290295300 Thr Cys Val Val Val Asp Val Ser Hs Qu Asp
Pro @y PprhalTycysrdPker 3Gp31B3A582Q1Asu Trp cliyr safahsslyGwy val G u Val
His Asn Ala Ly®&0Thr Lys Pro 323330335 Arg Gu G*0d n Tyr Asn Ser Thr
Tyr Arg Val Val Ser Val Leu Thr 340345350

Pro Glu ﬁgg Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
445

440

ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn
460

450

GIn Gly Asn val Phe ser

465

His Tyr Thr GIn Lys Ser

<210>
<400>
000

<210>
<400>
000

<210>
<211>
<212>
<213>

<220>
<223>

<400>

49
49

50
50

51

DNA

51

1381

455

470

485

Artificial sequence

aagcttgccg ccatggaagc cccagcgcag

gataccaccg
gaaagagcca
caacagaaac
ggaattccag
agcctagagc
acattcggec
tctggaggag
cccggagagt
atgaactggg

tattatggtg

gagaaattgt
ccctctectg
ctggccaggc
ccaggttcag
ctgaagattt
aagggaccaa
gtgggaccgg
ctctgaagat
tgcgccagat

gtactaccta

gttgacacag
ccgagcaagt
tcctaggcetce
tggcagtgga
tgcagtttat
ggtggaaatc
tgaggtgcag
ttcctgtaag
gcccgggaaa

caaccggaag

Cys Ser val Met His

475

Leu Ser Leu Ser Pro

490

CD37 specific binding protein

cttctcttcce
tctccagcca
gaaaatgttt
ctcatctatt
tccgggacag
tactgtcaac
aaaggtggcy
ctggtgcagt
ggatccggtt
ggcctcgagt
ttcaagggcc

Page 67

Glu Ala Leu His Asn

Gly Lys

tcctgctact
ccctgtettt
acagctactt
ttgcaaaaac
acttcactct
atcattccga
gtggctcggg
ctggagcaga
actcattcac

ggatgggcaa
aggtcactat

480

ctggctccca
gtctccaggce
agcctggtac
cttagcagaa
caccatcagc
taatccgtgg
cggtggtgga
ggtgaaaaag
tggctacaat
tattgatcct

ctccgecgac

60
120
130
240
300
360
420
480
540
600
660



Val Leu Hs Gn Asp Trp Leu Asn Ay Lys Qu Tyr Lys cys Lys Va
355360365 Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys
Ala 370375380 Lys Ay Gn Pro Arg GQu Pro dn Val Tyr Thr Leu Pro Pro
Ser Arg 385390395400 Asps@hinkBU tEREnd XEvASR1A Y ¥a| Ser Leu Thr Cys
Leu ¥adtckyscaGgyadkdoddd4tbgddaegd VigcRycr é@l’agﬁ&@td do@ Mcrg¥edtgd u 7Pop G u
Ser Asn Ay A n Pro 420425430 A u Asn Asn Tyr Lys Thr Thr Pro Pro Va
Leu YRS LINEH-AG L ABe (CIFREAAHG 45 CBH IPA DRI SHIIEALT eu 7BRr Val

é?@%cgﬁ%tgAﬁ

Gu

T I R T e R TR

caCys gagr Val
Lys Ser

Leu

Ser ¢ € F CB5e32 CPEeC (@9Y T 19/ S CABBA9DC IXLOBCTARC XL (3aap47 6cadBg2cacoNA 903>

At %‘E&%\fé E@gg@%@@@ﬁ% @P@éﬁg&Ceggs&géaaad&&%gﬂg%t ei n 4§g00>

cctgaggtca agttcaactg gtacgtggac

ccgcgggagg
caggactggc
cccatcgaga
ctgcccceat
ggcttctatc

tacaagacca

agcagtacaa
tgaatggcaa
aaaccatctc
cccgggatga
caagcgacat

cgcctceegt

cagcacgtac
ggagtacaag
caaagccaaa
gctgaccaag
cgccgtggag
gctggactcc

ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagccce
aaccaggtca
tgggagagca
gacggctcct

tgcataatgc
gcgtcctcac
ccaacaaagc
gagaaccaca
gcctgacctg
atgggcagcc

tcttcctcta

caagacaaag
cgtcctgeac
cctcccagece
ggtgtacacc
cctggtcaaa
ggagaacaac

cagcaagctc

1020
1080
1140
1200
1260
1320
1380

a 1381

<210>
<211>
<212>
<213>

<220>
<223>

<400>

52

493

PRT

Artificial seguence

CD37 specific binding protein
52

Leu
15

Leu Phe Leu leu Pro

10

Ala Gln Leu

5

Met Glu Ala Pro Leu Leu Trp
1

Thr
30

Thr Thr Gly Glu Ile val Thr GIn Pro Ala Leu Ser

20

Asp Leu ser

Ala Glu

45

Thr Ser

40

Ser Pro Glu Ala Leu Ser Asn

35

Leu Gly Arg Cys Arg

Ala Gln Gln Pro Gly Gln Ala Pro

60

val Tyr Ser Leu

50

Tyr Trp

55

Tyr Lys

Ala
80

Ala Glu Ile Pro

75

Phe Ala Thr Leu Gly

70

Arg Leu Leu Ile

65

Tyr Lys

Ile
95

Phe Ser Ser Thr Phe Thr Leu Thr Ser

85

Arg ser Gly Gly Gly Asp

90

His His Ser

110

val GIn

105

Leu Glu Pro Glu Phe Ala

100

ser ASp Tyr Tyr Cys

Glu Ile

125

Gln
120

Asn Pro Thr pPhe Gly Gly Thr Lys val Gly

115

Asp Trp ys
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at ggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccaccl20
ctctcctgecc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc ctaggctcct cabeduentt titgtaandedsr olagaageagg aattccagcc240

aggttca cagt ggat c_cgggacagac ttcactctca ccat cagcag cctagagcct 300
ggag%1t5’t gg C%é(gg‘?’f gfli’amé’t g%céégaﬁe"c%}% @&bcﬂ% Qb EBE g% cC Bt t cggccaa360
gggaccaagg tggaaatcaa aggi'ggcggt ggctcgggdcg gt ggtggatc tggaggaggt 420
ggggct agcg aggt gcagct ggtggagtct ggtggaggct ctgtccagcc tggagggt cc480
ct ga{pcten Ledt i gég@cseaét@bggga tduach LEadyyg Byot atadlutSaraact gggt c540
cgccagat gc ccgggaaaggi"5 ct ggagt gg atgg&é%ata ttgatcctta; at ggt ggt 600
actacctaca accggaagtt caagggccag gtcactatct ccgccgacaa gtccat cagc660
accggat age Iflgceat g 5.0-ysaglcsgad]ygnot csggata Togctyatigraadnt act gt gca720
cgctcagtcg gcccta gﬁa ct act ggggc cydggcacce tggt cad¥fdt ctcct cgage780
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaactcctg840
ggt ggacagt Tepat hEGlG16LHAC PES @Ay ADACETRART EGAEES edtgigat ct cccgg900
acccctgagg tcab#x gcgt ggt ggt ggdé5gt gagccacg aaga®kct ga ggt caagttc960
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcagl020
tac a t@acc t gt t C t ggct gaat 1080
ggcgggggg?éggaﬁgt g%'ggygg%@?g&ggﬁ r?arggggrgtAgg é{r%gg%%?gg?' yggagaaaacc1140
at ct ccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccggl200
93l GAYCLAR VA SAGARRELAOLGAREF! 0. A BRCLED £ARAGELY, gt al ccaage

126 gag cgccg tggagtggad gagcaat ggg cagggggaga acdactdcaa
gaccacgcct 1320 cccgtgctgg actccgacgg ctccttcttc ctctacagca agctcaccgt

SOmSHIORIE RS PIBLEREASN-COIERSH S BeETLES LERRAe oo
<211> 492

Arg Ser val Gly Pro Phe Asp Ser Trp Gly Gln Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser val Leu
340 345 350

Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser
385 390 395 400
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<212> PRT <213> Artificial sequence <220> <223> CQO37 specific binding
protein <400> 44 Met Qu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu
Trp Leu Pro 151015 Asp Thr Thr Ay Qu Ile Val Leu Thr G n Ser Pro
Ala Thr Leu Ser 202530 EQH 1 1 SG Leu Ser Pro
Gy GQu Arg Ala Thr Leu ger q%%?éﬂﬂ@%@ﬁéﬁp%m% Val Tyr
Ser Awg AspelAl BedMhrTyws &m ABhnvdly SePrieuChr Grs LAbavalr by$05560 Arg
Leu Leu Ile Tyr PH85AIa Lys Thr Lefla Gu Ay 11 et¥Pro Ala 65707580
Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser
85908by Bhe heurkd BePraspCile A3p Rhech arpad1uTyér Rgp @ysc@ n His Hi s
Ser 100105110 #8p Asn Pro Trp TS5 Phe Ay A n G40Thr Lys val Qu Il
Lys Ay 115120125 dy Ay Ay Ser dy Ay dy dy Ser dy dy dy d
Aa Sof cflhsh3Rd3FhA0 Nakh G- Ly Vab vl UeSersBskr Gy Sy Ser Val d
Pro Ay d w3Ser 14 150y15516(440 445

e
y
n

Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn
450 455 460

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
465 470 475 480

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490

<210> 53
<400> 53
000

<210> 54
<400> 54
000

<210> 55
<400> 55
000

<210> 56
<400> 56
000

<210> 57
<400> 57
000

<210> 58
<400> 58
000

<210> 59
<400> 59
000

<210> 60
<400> 60
000

<210> 61
<211> 11
<212> PRT
<213> Artificial sequence
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Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe ser Gy Tyr Asn
165170175 Met Asn Trp Val Arg Gn Met Pro Ay Lys Gy Leu Qu Trp Mt
Gy 180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys
Phe Lys 195200205 Gy @ @Edé%hcﬂs;mls‘rhﬁ; PehePody AgPskys Ser Ile Ser Thr
Ala Tyr Leu 210215220 A n Trp Ser Ser Leu Lys Ala Ser Asp Thr Al a Met
Tyr gﬂwcys Al a 225230235240 Arg Ser Val Ay Pro Met Asp Tyr Trp Qy
Arg B> THPRLeu Val Thr 245250255 Val Ser Ser Ser G u Pro Lys Ser Ser
Asp Liams.Thgr H's Thr Cys Pro 260265270 Pro Cys Pro Ala Pro Qu Leu Leu
Gy @y Pro Ser Val Phe Leu Phe 275280285 Pro Pro Lys Pro Lys Asp Thr
Leu Ala Sesedlunpgn Ml Pro Ser TwWalewad295300 SEQUENCE LI STI NG ( EMER
017 01 SG Thr cyé Val Val Val Asp1Q/aI Ser Hs Au Asp Pro du val
Lys Phe 305310315320 Asn Trp Tyr Val Asp Gy Val Qu Val Hs Asn Al a
Lys 440>Ly6 Pro 325330335 Arg Gu Qu G n Tyr ASn Ser Thr Tyr Arg Val
Val ?%bv;ﬂl Leu Thr 340345350 Val Leu His Gn Asp Trp Leu ASh Ay Lys

Qu ) 3:L3)AD§IW'§C1|3¥Sse\é%|ence

<220>
<223> (DR

<400> 62

?rg Thr Ser Glu Asn val Tyr Ser Tyr Leu Ala
5 10

<210> 63

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> (DR

<400> 63

Gly Tyr Asn Met Asn
1 5

<210> 64

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 64
Phe Ala Lys Thr Leu Ala Glu
1 5

<210> 65

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 65

Asn Ile Asp Pro Eyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
1 10 15

Gly
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355360365 Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys
Ala 370375380 Lys Ay Gn Pro Arg Gu Pro Gdn Val Tyr Thr Leu Pro Pro
Ser Arg 385390395400 Asp Qu Leu Thr Lys Asn G n Val Ser Leu Thr Cys
Leu Val Lys Gy 405410413:GNRcEN 1P %%HERA‘%EYIdles%a val Gu Trp du
Ser Asn Ay @ n Pro 420425430 Ju Asn Asn Tyr Lys r Thr Pro Pro Val
Leu Asp Ser Asp Ay Ser 435440445 Phe Phe Leu Tyr Ser Lys Leu Thr Val
Asp %&QiSegG Arg Trp G n Gn 450455460 Gy Asn Val Phe Ser Cys Ser Val
Met BH1®.GgrtAl @ Leu His Asn H s 465470475480 Tyr Thr G n Lys Ser Leu
Ser +H3>SexrtRFoci@lyséquend85490 <210> 45 <211> 1482 <212> DNA <213>
Artifjcial sequence <220> <223> CD37 specific binding protein <400>
45 ai §a C cagctcagct tctcttcctc ctgctactct ggctcccaga

t accaccggab0 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga
aagagt®acci20 ctctcctgecc gagcaagtca aagtgtttac agctacttag cctggtacca

acag?]aacct 180
n His H1s Ser gsp Asn Pro Trp Thr

1

<210> 67

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 67

Ser val Gly Pro Phe Asp Tyr
1 5

<210> 68

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 68
ier val Gly Pro Ehe Asp Ser

<210> 69

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 69
%er val Gly Pro ?et Asp Tyr

<210> 70
<400> 70
000

<210> 71
<400> 71
000

<210> 72
<400> 72
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ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcc240
aggttcagtg gcagtggatc cgggacagac ttcactctca ccatcagcag cctagagcct 300
Page 61 SEQUENCE LI STING (EMER 017 01 SG gaagattttg cagtttatta

at §E@IE§19§&1§H§(QQE@@@§§9 (d96@rcaagg

ctgtcaacat cattccgata
aggtogrggt ggctcgggeg

ggt gcagt ct__ggagcagagg
at cc@@%?ac; cattcactg
cct cg@of gg "at gggcaat a

caagggccag gtcactatct

cagc®di§aaggcct cggaca
ct acgﬁﬁgg“cgcggcaccc

caaaact cac acatctccac
cctcttcccc ccaaaaccca
cgt Qt 5gacgt gagcc
cgt >cat aat gcca
tgtggtcagc gt cct caccg
caag@ﬂﬁtc&Gaacaaagccc
gcagr®fegd ®gaaccacagg
ccaggtcagc ctgacctgcce
ggagagcaat gggcagccgg
cggct 8¥td7ttcctctaca
cgt tcd’t gct cegt ga
ctccctgtct ccgggt aaat

gt ggt ggafc
t gaaaaagcc
gct acaat at
ttgatcctta
ccgccgacaa
ccgccatgta
t ggt cact gt
cgt gcccagce
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca
t cccagcccc
t gt acaccct
t ggt caaagg
agaacaact a
gcaagct cac
t gcat gaggc

t ggaggaggt 420
cggagagt ct 480
gaact gggt g540
ttat ggt ggt 600
gt ccat cagc660
ttactgtgca720
ctcctctgat 780
acct gaact c840
cat gat ct cc900
t gaggt caag960
gcgggaggagl020
ggact ggct g1080
cat cgagaaall4o
gcccccat cc1200
cttctatccal2e0
caagaccacgl320
cgt ggacaagl380
t ct gcacaac1440

gald82 <210> 46 <211> 493

gggaccggtg
ctgaagattt

cgccagat gc
act acct aca
accgcct acc
cgct cagt cg
caggagccca
ct gggt ggac
cggacccctg
tt caact ggt

cagt acaaca

aat ggcaagg
accatctcca
cgggat gagc
agcgacat cg
cctcccgt gc
agcaggt ggc
cact acacgc

t ggaaat caa
aggt gcagct
cct gt aaggg
ccgggaaagg
accggaagt t
t gcaat ggag
gccct at gga
aatcttctga
cgtcagtctt
aggt cacatg
acgt ggacgg
gcacgt accg

<210> 78
<400> 78
000

<210>
<211>
<212>
<213>

<220>
<223>

79
1500
DNA

<400> 79
aagcttgcceg

gataccaccg
gaaagagcca
caacagaaac
ggaattccag
agcctagagce
acattcggcc
tctggaggag
cccggagagt
atgaactggg
tattatggtg
aagtccatca
tattactgtg
gtctcctetg
gcacctgaac

ctcatgatct

Artificial sequence

CD37 specific binding protein

ccatggaagc cccagcgcag cttctcttee

gagaaattgt
ccctectectg
ctggccaggc
ccaggttcag
ctgaagattt
aagggaccaa
gtgggaccgg
ctctgaagat
tgcgccagat
gtactaccta
gcaccgccta
cacgctcagt
atcaggagcc

tcctgggtygg

cccggaccec

gttgacacag
ccgagcaagt
tcetaggcetce
tggcagtgga
tgcagtttat
ggtggaaatc
tgaggtgcag
ttcctgtaag
gcccgggaaa
caaccggaag
cctgcaatgg
cggcccttte
caaatcttct
accgtcagtc

tgaggtcaca

tctccageca
gaaaatgttt
ctcatctatt
tccgggacag
tactgtcaac
aaaggtggcg
ctggtgcagt
ggatccggtt
ggcctcgagt
ttcaagggcc
agcagcctga
gacctctggg
gacaaaactc

ttcctcttcc

tgcgrggtyag
Page 7

tcctgctact
ccctgtettt
acagctactt
ttgcaaaaac
acttcactct
atcattccga
gtggctcgyg
ctggagcaga
actcattcac
ggatgggcaa
aggtcactat
aggcctcgga
gcagaggcac
acacatctcc

CCCCaaadcc

tggacgtgag
3

ctggctccca
gtctccagge
agcctggtac
cttagcagaa
caccatcagc
taatccgtgg
cggtggtgga
ggtgaaaaag
tggctacaat
tattgatcct
ctccgecgac
caccgccatg
cctggtcact
accgtgeccca
caaggacacc

ccacgaagac

agt acaagtg
aagccaaagg
t gaccaagaa

ccgtggagtg
t ggact ccga

agcaggggaa
agaagagcct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



<212> PRT <213> Artificial sequence <220> <223> CD37 specific binding
protein <400> 46 Met Qu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu
Trp Leu Pro 151015 Asp Thr Thr Ay Qu Ile Val Leu Thr G n Ser Pro
Al'a Thr Leu Ser 202530 LegqusateRr@rEley (Batk A8 A 3gfhr Leu Ser Cys
Arg Ala Ser G n Ser 354045 Val Tyr Ser Tyr Leu Al a Trp Tyr An dAn
Lys Fri@agpycacRatmagcry (StSCHiESlG@C A9§9199390 ctPCRERATDYr cqAgacag Ly 2¢hr

Leu T 01
so Safatty a¥rdsic L a0t fteta0 R ofradten Gt Eqrat ORI Hbko"T,
Ile seeggaeﬁsﬁﬁ%gﬁe:lggtw gGigu:aléamg (ﬂguawggxcc’é’h@:aé\taaaa‘gal cclyrcagac cyll4G@ n
Hi s H i S ser 100105%10 As Asn Pro Trp Thr Phe dy dn d Thgzéﬁs va
QU TR YA AR o £38 4 9I oSt 9argc A WP RsAreseri By ay
Gy &gtcdbdatCycdggitdad@tBqldRay alacEddytk@yctabaddiy &ggtdasaAl az26bu val
Lys Lys Pro Ay du ser
gdcttctatc cdagcgacat cgccgtggag tgggagagca atgggcagcc ggagaacaac 1320
tacaagacca cgcctcccgt gctggactcc gacggetcct tcttcctcta cagcaagcetce 1380
accgtggaca agadgcaggtg gcagcagggg aacgtcttct catgctccgt gatgcatgag 1440

gctctgcaca accactacac gcagaagagc ctctccctgt ctccgggtaa atgatctaga 1500

<210> 80

<211> 493

<212> PRT

<213> Artificial sequence

<220>
<223> (D37 specific binding protein

<400> 80
Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr g%y Glu Ile val Leu ggr Gln Ser Pro Ala ggr Leu Ser

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Asn
35 40 45

val Egr Ser Tyr Leu Ala Egp Tyr GIn GIn Lys Pro Gly Gln Ala Pro
60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 1le Ser
85 90 95

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu
1 1

val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160
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145150155160 Leu Lys Ile ser cys Lys Gy ser Ay Tyr Ser Phe Thr Ay
Tyr Asn 165170175 Met Asn Trp val Arg Gn Met Pro Ay Lys Gy Leu Gu
Trp met Ay 180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn
Arg Lys Phe Lys 19520020SedewcE nisyaic Thmerd g7 r sé a Asp Lys Ser Ile
Ser Thr Ala Tyr Leu 210215220 G n Trp ser ser Leu Lys Ala Ser Asp Thr

Al a YT er vaI Pro Met Asp Tyr
Trp ¥ 118’59_ T%Z5fﬂé§ ﬁ?gg%%g%gﬁg aTh sé’g Gn du Pro
Lys Ser Ser Asp Lys Thr H's Thr Ser 260265270 Pro Pro cys Pro Ala Pro
Gu leu Leu Ay d Pro Ser Val Phe Leu 275280285 phe Pro Pro Lys Pro
Lys %%tpA{r?\rTrIE’eiggpénglq 8 Mgk Pﬁ\?ﬁ h'ry%Ggy &ey ‘25’()%3%3’@6 9B Thr cys val
val Val Asp Val Ser Hs Qu Asp Pro Qu Val Lys 5310315320 Phe Asn
Trp Tyr val Asp Ay Val Qu Val H's Asn Ala Lys Thr Lys 325330335
SEqmwﬁgg N@ (FEﬁFIRroqw g%y Sy BI0346350 i LyalPheelysHi s G n Asp

Trp Leu As y Lys Qu Tyr s Cys Lys
Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Phe Asp Leu Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr Val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 ‘ 350

Thr val Leu His GTn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly GIn Pro Arg Glu Pro G1n val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
405 410 415

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn
420 425 430
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355360365 Val
370375380 Ala Lys Gy Gn Pro Arg Qu Pro G n Val
Ser 385390395400 Arg Asp Qu Leu Thr

Leu Val Lys 405410415:&dexcPhestitic REAerSQN7ARIPs) € Ala Val Gdu Trp
Ser Asn Ay G n 420425430 Pro

L Asp S Asp d
R Gﬂy?ﬁ;g??\s ATy T

u Ala Leu H s

Lys
Pro
Cys
du
Val
Val
Val
Leu

Met
Ser

<213S>er"AH;§l

<400> 4%

Hi s
Leu Ser

fRhej bgu §éﬁu%?tfc§y
agcttgccg gata

435440445 Ser

Lys ASn G n Va

G u Asn Asn Tyr
Phe Phe Leu Tyr
&%%o"d@sﬂ%@ Vail - SNSRI Bhe
n 465470475480

Ser Asn Lys Ala Leu Pro Ala Pro Ile du Lys Thr
Tyr Thr
Ser

Lys Thr Thr

Ser

agcct agagc acattcggcc tctggaggag cccggagagt at gaactggg
GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn

465

470

475

His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31
1494
DNA

artificial sequence

490

CD37 specific binding protein

81

aagcttgccg ccatggaagc cccagcetcag cttctcttec

gataccaccyg
gaaagagcca
caacagaaac
ggaattccag
agcctagagc
acattcggcc
tctggaggag
cccggagagt
atgaactggg
tattatggtg
aagtccatca
tattactgtyg
gtctcctcty
gcacctgaac
ctcatgatct
cctgaggtca
c€cgcgggagg
caggactggc
cccatcgaga

ctgcccccat

gagaaattgt
ccctctectg
ctggccaggce
ccaggttcag
ctgaagattt
aagggaccaa
gtggggctag
ctctgaagat
tgcgccagat
gtactaacta
gcaccgccta
cacgctcagt
atcaggagcc
tcctgggtgg
cccggaccec
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc

cccgggatga

gttgacacag
ccgagecaagt
tcctaggctc
tggcagtgga
tgcagtttat
ggtggaaatc
cgaggtgcag
ttcctgtaag
gceccgggaaa
cgcccagaag
cctgcaatgg
cggccctatg
Caaatcttct
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa

gctgaccaag

tctccagcca
gaaaatgttt
ctcatctatt
tccgggacag
tactgtcaac
aaaggtggcg
ctggtgcagt
ggatccggtt
ggcctggagt
ttccagggcc
agcagcctga
gactactggg
gacaaaactc
ttcctcttec
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccc

aaccaggtca

tcctgctact
ccctgtettt
acagctactt
ttgcaaaaac
acttcactct
atcattccga
gtggctcggg
ctggagcaga
actcattcac
ggatgggcaa
aggtcactat
aggcctcgga
gccgeggeac
acacatctcc
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagc
gagaaccaca

gcctgacctg
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480

ctggctccca
gtctccaggc
agcctggtac
cttagcagaa
caccatcagc
taatccgtgg
cggtggtgga
ggtgaaaaag
tagctacaat
tattgatcct
ctccgecgac
caccgccatg
cctggtcact
accgtgccca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
cctcccagcce
ggtgtacacc

cctggtcaaa

Il e Ser
Leu Pro
Leu Thr

Pro Pro
Lys Leu Thr
Ser Cys Ser

| s Tyr Thr G n Lys ser
Pro Ay Lys 485490 <210> 47 <211> 1500 <212> DNA

<220 The2val AGE3H SspRIC AFY CTrivi @1 ng protein
§5ccg gaaagagccd“@aacagaaac ggaattccag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



ccat ggaagc gagaaattgt ccctctcctg ctggccaggc ccaggttcag ctgaagattt
aagggaccaa gtgggaccgg ctctgaagat tgcgccagat cccagcgcag gttgacacag
ccgagcaagt tcctaggctc tggcagtgga tgcagtttat ggtggaaatc tgaggtgcag
ttcectgtaag geccgggaaa  ChEGlenk QG sheed YEhACh1F Gacs@pcca cectgtettt
gaaaatgttt acagctactt ctcatctatt ttgcadaaac tccgggacag acttcactct

t act gaFaqtatat caracgacRt &aaAUgye J-agegFce gygoetaggt gyurghaciaggagicifa
ggat C t ct.cgagt at caa, P 64 ct ggct 60
ot ot adgSt tageeran ST Rl  neciie pmsatoia: ¥ gazeo
€99t 9gioyggetaOaguicgaganagddiioh gy chageritod (alt gt t@at ofit§OL gaGEQUEANOE

_LI STI.NG %ENER 017 01 SG) tattat %gtg tactaccta caaccggaag ttcaagggcc
aggt ¥ atAE REGELRRGH62 2GR e SER ﬁg%(ﬁ}&&?%tééti}@éat gg agcddéct ga
aggcct cgga caccgccatg720 tattactgtg cacgctcagt cggccctttc gactactggg
gcc sadd2ct ggt cact 780 gtctcctctg at caggagcc caaatcttct gacaaaactc
acac Pcc*9ccgt gccca840 gecacctgaac tcctgggtgg accgtcagtc ttcctettcee
cccc §cc§ﬁ{§@&ggqa§&®ggcé:tcat gat ct cccggacccc tgaggtcaca tgcgtggtgg
t ggacgt gag ccacgaagac cct gaggtca agttcaactg gtacgtggac ggcgt ggagg
t gcatid8tgc caagacaaagl020 ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca
gcgt eeBTacPegt TRecEitc bomding protein

<400> 82

Tet Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
5 10 15

Asp Thr Thr Gly Glu Ile val Leu Thr GIn ser Pro Ala Thr Leu ser
20 25 30

Leu Ser gro Gly Glu Arg Ala IBF Leu Ser Cys Arg Ala Ser Glu Asn
5 45

val Tyr Ser Tyr Leu Ala ;rp Tyr GIn Gln Lys Ero Gly GIn Ala Pro
50 5 0

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly ggr Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ser
90 95

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu
130 135 140

val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr Ash
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
- 180 185 190
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caggact ggc tgaatggcaa ggagtacaag tgcaaggtct ccaacaaagc cctcccagccll40
cccat cgaga aaaccatctc caaagccaaa gggcagcccc gagaaccaca ggtgtacaccl200
ctgcccccat cccgggatga gctgaccaag aaccaggtca gcctgacctg cctggt caaal260
ggcttctatc caagcgacat cgeegirggad rsSENEAYaeaa 08F guosaycc ggagaacaacl320
t acasgadta Asgceta dggtTygctbhg&dy cthrgaogget odia &bt tLgstriteacbagcaagcet c1380
accgt ggaca ksgagcaggtg gcagcd88gg aacgtcttct €& gctccgt gat gcat gaglado
gctctgcaca accact acac gcagaagagc ctctccctgt ctccgggtaa atgatctagal500
<210a1y481rAh1>TH931 € Ze2>A RRRs g A3 >s W tril & | irath s allalenge el 20> <223>
CO37 spétdfic binding prdtein <400> 48 M20d u Ala Pro Ala A n Leu
Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr Ay Gu lle
Val &rﬁuT@rSeQ ferSebu M8 AL sdpras e#hrsﬁ'ia%%S'éQ- koW SerafRro dy Gu
Arg 2Zd5a Thr Leu Ser Qge® Arg Al a Ser Gges Asn 354045 Val24tyr Ser Tyr
Leu Ala Trp Tyr An Gn Lys Pro Gy Gn Ala Pro 505560 Arg Leu Leu

Ile JTyr u G,v. 1l.e Bro Al 07580 Arg Phe
Ser A58, e?aﬁ%ﬁg gy; i TQ&S"Eh%%Tﬁ% < o g?ggr?hr%go% Ser
Leu Gu Pro Qu Asp Phe Ala Val Tyr Tyr Cys G n H's H s Ser

val ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met ITe Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu GTu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 350

Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
405 410 415

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GlIn
420 425 430

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 440 445

Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
450 455 460
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100105110 SEQUENcE LI STING (EMER 017 01 Sc) Asp Asn Pro Trp Thr Phe
Gy Gn dy Thr Lys Val Gu Ile Lys Ay 115120125 Ay Ay Ay Ser Gy
Gy dy dy Ser dy dy dy Ay Thr Ay Qu 130135140 Val G n Leu Val
Gn Ser Ay Ala Gu Val bygehys (RsPrid Yeddl oPel01148150155160 Leu Lys
|l e &bt cOyashygalGriie SR Fsy sdyrvaemetPRes Kiu Aay LAY HiASAsnl65170175 Met
Asn 4 val Arg Gn M0 Pro Ay Lys G4y5Leu Au Trp ne480dy 180185190
Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe Lys

1952000200 Gy @nn%?ls&hied ker SR ﬂrapﬁémgyassﬂ Il'e Ser Thr Ala Tyr
Leu 210215220 G n48%p ser Ser Leu er Asp Thr Ala Met Tyr Tyr

Cys Al a 225230235240 Arg ser Val Gly Pro Phe Asp Tyr Trp Ay Gn Gy
Thr 5_% »Vajz Thr 245250255 Val Ser Ser Asp Gn GQu Pro Lys Ser Ser Asp
Lys nsH s76hr Ser 260265270 Pro Pro cys Pro Ala Pro Qu Leu Leu Ay
Gy #1a@>SaenNaAVal Phe Leu 275280285 phe Pro Pro Lys Pro Lys Asp Thr Leu
Met F418>serrtif iy ihrseauenad u 290295300
<220>
<223> (D37 specific binding protein
<400> 83
aagcttgccg ccatggaagc cccagcgcag cttctcttcc tcctgctact ctggctccca 60
gataccaccg gagaaattgt gttgacacag tctccagcca ccctgtcttt gtctccaggce 120
gaaagagcca ccctctcctg ccgagcaagt gagaatgttt acagctactt agcctggtac 180
caacagaaac ctggccaggc tcctaggctc ctcatctatt ttgcaaaaac cttagcagaa 240
gggattccag ccagattcag tggcagtggt tccgggacag acttcactct caccatcagc 300
agcctagagc ctgaagattt tgcagtttat tactgtcaac atcattccga taatccgtgg 360
acattcggcc aagggaccaa ggtggaaatc aaaggtggcg gtggctcggg cggtggtgga 420
tctggaggag gtgggagcgg aggaggagct agcgaggtgc agctggtgca gtctggagca 480
gaggtgaaaa agcccggaga gtctctgaag atttcctgta agggatccgg ttactcattc 540
actggctaca atatgaactg ggtgcgccag atgcccggga aaggcctcga atggatgggce 600
aatattgatc cttattatgg tggtactacc tacaaccgga agttcaaggg ccaggtcact 660
atctccgeccg acaagtccat cagcaccgcc tacctgcaag gagcagcctg aaggcctcgg 720
acaccgccat gtattactgt gcacgctcag tcggcccttt cgactcctgg ggccagggea 780
ccctggtcac tgtctcgagt tgtccaccgt gcccagcacc tgaactcctg ggtggaccgt 840
cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg acccctgagg 900
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc aactggtacg 960
tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggadgagcag tacaacagca 1020
cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat ggcaaggagt 1080
acaagtgcaa ggtctécaac aaagccctce cageccccat cgagaaaace atctccaaag 1140
ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg gatgagctga 1200
ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc gacatcgccg 1260
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct cccgtgctgg 1320
actccgacgyg ctccttcttec ctctacagca agctcaccgt ggacaagagc aggtggcagce 1380
aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac tacacgcaga 1440
agagcctcte cctgtctccg ggtaaatgac tctaga 1476

Page 79



val Thr Cys Val Val Val Asp Val Ser Hs Qu Asp Pro Qu Val Lys
305310315320 Phe Asn Trp Tyr Val Asp Ay Val GQu Val H's Asn Ala Lys
Thr Lys 325330335 Pro Arg du Qu G n Tyr Asn Ser Thr Tyr Arg Val Val
Ser Val Leu 340345350 Thepdj@ncEalrsiiise Geme9R7 Tgiosépu Asn Gy Lys Gu
Tyr §?>W&4 Lys 355360365 val Ser ASn Lys Ala Leu Pro Ala Pro Ile Qu

Lys T %>|| Ser Lys 370375380 SEQUENCE LI STING (EMER 017 01 SG Al a

Lys GG I’??‘i)c-?%ﬁgs%ngéo Gn Val Tyr Thr Leu Pro Pro Ser
385390395400 Arg Asp G u Leu Thr Lys Asn G n Val Ser Leu Thr cys Leu

Val %/2§>405410415_G_y Phe. Tyr Prqo Ser Asp Ile Ala Val Qu Trp Au Ser
Asn Hap>G tPI428Res8 480 bpding ArainAsn Tyr Lys Thr Thr Pro Pro Val Leu
Asp SRJo-Asgy Gy 435440445 Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp G n 450455460 G n Gy Asn Val Phe Ser Cys Ser Val Mt
H s MG dlpeiroHida A UBLA4FQFNB488 Heg LByr LthiriGibgulRr® Ser Leu Ser

Leu Ser Pro Gy Lys 485490 <210> 4% <400> 49 000 13

Asp Thr Thr Gly Glu I1e val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser ggo Gly Glu Arg Ala Igr Leu Ser Cys Arg Ala Ser Glu Asn
45

val Tyr Ser Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly Gln A1é1 Pro
50 55 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly ggr Gly ser Gly Thr ggp Phe Thr Leu Thr g1e Ser
5

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
130 135 140

Gly Ala Ser Glu val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys
145 150 155 160

Pro Gly Glu Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe
165 170 175

Thr Gly Tyr Asn Met Ash Trp val Arg Gln Met Pro Gly Lys Gly Leu
180 185 190

Glu Trp Met Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn
195 200 205

Arg Lys Phe Lys Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser
210 215 220

Thr Ala Tyr Leu GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met
225 230 235 240
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<210> 50 <400> 50 000 <210> 51 <211> 1381 <212> DNA <213> Artificial
sequence <220> <223> 037 specific binding protein <400> 51 aagcttgccg
ccat ggaagc cccagcgcag cttctcttcc tcctgectact ctggctcccab60 gataccaccg

gagaaattgt gttgacacag tckeqageed $ehdiehid 0¥ GJiceapaclz0
ccctctcctg ccgagcaagt gaaaat gttt acagctactt agectggtacl80

ctggccaggc tcctaggctc ctcatcgatt tt gcaaaaac cttagcagaa240
ccagl¥'t d¥f ccyégéﬁag zggasecrcif@bé ¥y OaE% AEBLRET TR 6 yc%gcébo
ctgaagattt tgcagtttat tactgtcaac afCattccga taatccgt' gg360

G QQdhs 438 \AJat Gohan BT SYAdrocP dudue s SR GaRddagHe0
gtgggac a C g
ctctgaagat ttc t aag ggatccgthSactcattcac tgggfgcaat540
t?cgfcag?t(gcccgggaaaiggc;;cgag; gg;;gggﬁgg tfttgatcctggg
gt actaccin dyaecggaeg/édlt B eapyt eac RitcC CYS GAC
SEQUENCE _I47STI NG ( EMER 017%8 SG aagtccaté® tattactgtg

gaaagagcca
caacagaaac
ggaattccag
agcct agagc
acattcggcc
tctggaggag
cccggagagt
at gaact ggg
tattatggtg
Page 67

gtctcctctg

gcacct gaac ctcatgatct cctgaggtca ccgcgggagg caggact ggc cccat cgaga

ct gceic@at 19gCsdrCihag Crhirag@n@ag Ga1aTthrdede GagCyal Gart F&hCaolt

at caggagcc

t cct ggg€89 cccggacccc ag®9icaactg agcagt ac®a t gaat ggcaa aaaccatctc

cccgggat ga caagcgacat cgcct cccgt

ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val asp Gly val
305 310 315 320

Ala Thr GTu GTu G1n

325

Asn
335

Glu val His Asn Lys Lys Pro Arg ser

330

Tyr

Thr val His GIn Leu

345

val val val Leu

340

Thr Tyr Arg ser Leu Asp

350

Trp

Ala Ala

365

Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Leu Pro

Gln Glu

380

Thr Ile Sser Ala Gly Pro Pro

375

ITe Glu

370

Pro Lys Lys Lys Arg

GIn
400

Glu Thr

395

Thr Leu Pro Asn

390

GIn val Pro Ser Leu

385

Tyr Arg Asp Lys

ITe Ala

415

Phe
410

val Ser Leu Thr Cys Leu val Lys Gly Tyr Pro Ser Asp

Glu Gln Glu Thr Thr

420

Pro
425

val Glu Trp ser Asn Gly AsSn Asn Tyr

val Ser Phe Phe Leu

435

Pro Pro Leu Asp Ser Asp Gly Leu Lys

val
460

val GIn GlIn AsSn ser

450

Thr ASp Lys Ser Arg Trp Gly ser Cys

Thr GIn

475

Ser Leu Ser

480

Glu Ala Leu His His

470

val His Asn

465

Met Tyr Lys

Leu Ser Pro Gly Lys

<210> 85
<211> 1494
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caaatcttct accgtcagtc tgaggtcaca gtacgtggac
caaagccaaa gctgaccaag cgccgtggag gctggactcc
ttcctcttcc tgegtggt gg ggcgt ggagg cgt gt ggt ca
tgcaaggtct gggcagccce aageaatea rS9BMAYaNG2 01PGAAg@ocac acacat ctce
ccccazi@accoNaggacgt gag tgcat aat gc gcgtcctcac ccaacaaagc gagaaccaca
gcct gildet gAardti figiedgseduence ggt cact accgt gccca caaggacacc ccacgaagac
caagigggag cgtcctgcac cctcccagec ggtgtacacc cctggtcaaa ggagaacaac
> 84379

720 EZ)FQ?CQ@QC H88i nkOBRotkiA0 1200 1260 1320 1380 1381 <210>
52 <211> 493 <212> PRT <213> Artificial sequence <220> <223> CD37

<400s4092 Mt G u Ala 1 specific binding protein Pro Ala G n Leu Leu
Phe I3ATERFILELATI8829T ST tF?Q)Cﬁiﬁﬁﬁ§tcéhﬁ5cﬁ$ﬁia?ﬁrCWSB9IQ§CB 11 e%al
Leu ddtac&hdtgSeigddadrdt 3rdddcaksy! té@&caﬁ?ﬁ@@c%&tt%@rgt@t@ca@ﬁ A yoév g

u

cctgcaat gg cggccctttc
cagcacgtac ggagt acaag
gact cct ggg gacaaaactc

Ala Thr Leu Ser cys Arg a Ser
gaaagagcca ccctctcctg ccgaacaagt gaaaatgttt acagctactt agcctggtac 180
Caacagaaac ctggccaggc tcctaggctc ctcatctatt ttgcaaaaac cttagcagaa 240
ggaattccag ccaggttcag tggcagtgga tccgggacag acttcactct caccatcagce 300
agcctagagc ctgaagattt tgcagtttat tactgtcaac atcattccga taatccgtgg 360
acattcggcc aagggaccaa ggtggaaatc aaaggtggcg gtggctcggy cggtggtgga 420
tctggaggag gtgggaccgy tyaggtgcag ctggtgcagt ctggagcaga ggtgaaaaag 480
cccggagagt ctctgaagat ttcctgtaag ggatccggtt actcattcac tggctacaat 540
atgaactggg tgcgccagat gcccgggaaa ggcctggagt ggatgggcaa tattgatcct 600
tattatggtg gtactaccta caaccggaag ttcaagggcc aggtcactat ctccgccgac 660
aagtccatca gcaccgccta cctgcaatgg agcagcctga aggcctcgga caccgccatg 720
tattactgtg cacgctcagt cggccctatg gactactggg gccgcggcac cctggtcact 780
gtctcctctg atcaggagcc caaatcttct gacaaaactc acacatctcc accgtgecca 840
gcacctgaac tcctgggtgg accgtcagtc ttcctcttcc ccccaaaacc caaggacacce 900
ctcatgatct cccggacccc tgaggtcaca tgcgtggtgyg tggacgtgag ccacgaagac 960
cctgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatgc caagacaaag 1020
ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca gcgtcctcac cgtcctgeac 1080
caggactggc tgaatggcaa ggagtacaag tgcaaggtct ccaacaaagc cctcccagec 1140
cccatcgaga aaaccatctc caaagccaaa gggcagcccc gagaaccaca ggtgtacacc 1200
ctgcccccat cccgggatga gctgaccaag aaccaggtca gcctgacctg cctggtcaaa 1260
ggcttctatc caagcgacat cgccgtggag tgggagagca atgggcagcc ggagaacaac 1320
tacaagacca cgcctceccgt getggactcc gacggctcct tottcctecta cagcaagetce 1380
accgtggaca agagcaggtyg gcagcagggg aacgtcttct catgctccgt gatgcatgag 1440
gctctgcaca accactacac gcagaagagc ctctccctgt ctccgggtaa atga 1494
<210> 86
<211> 493
<212> PRT
<213> Artificial sequence
<220>
<223> (D37 specific binding protein
<400> 86
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354045 val Tyr Ser Tyr Leu Ala Trp Tyr An dAn Lys Pro Ay A n Ala
Pro 505560 Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Qu Gy lle
Pro Ala 65707580 Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu
Thr Ile Ser 859095 Ser Lepqfavee R@riid A6k Bhe Al agyval Tyr Tyr Cys

A n Mets GHusA18ePrd 00405101 0e ufete Pew -él’.lp_e-ﬁhr_elph'@p & & Gy Thr Lys
Val 8u lle Lys GS% 115120125 SEQUENCE LisTING (EMBR 017 01 Sc) Gy
Gy Ay Ser dy Ay Ay Ay Ser dy Ay Ay dy Thr Ay du 130135140
Val  fép) Theurhvab1ySanu Sele @Y LAL arHE B 8kr Lifs Avas TRFQ & Y@ U Ser
145150155160 L2@ Lys Ile Ser Cyx Lys Gy Ser dgoTyr Ser Phe Thr Qy
Tyr Asn 165170175 Met Asn Trp val Arg Gn Met Pro Ay Lys Gy Leu Gu

Trp 8 Fo LY. Thr Tyr Asn
a g (S SBhbm, TSRl fr &8 v Il sl B8 A s & e
Ser Thr AI a Tyr Leu 210215220 G n Trp Ser Ser Leu Lys Ala Ser Asp Thr
Al a malt Sery'Fyr'CY é\l'la 'FerSZF):?rQZG%524Pn Lys Ego Gly Gln Ala Pro

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly ger Gly ser Gly Thr Agp Phe Thr Leu Thr Ile Ser
5 9 95

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu

val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270
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Arg Ser val

245250255 val

Thr Pro PGP LLYZ900®3380PRmk 1 T Heuclye

Asn Ay209s Au Tyr Lys é9s Lys 355360365300al
Lys 370375380 Al a Lys

Gy Pro Phe Asp Ser Trp Gy Gn dy Thr

Leu val

Ser ser Asp Gn Qu Pro Lys ser Ser Asp Lys Thr
Ser 260265270 Pro Pro cys Pro Ala Pro Qu Leu Leu dy @y Pro ser Val
Phe Leu 275280285 phe PreefenckyisiskPrrs LgrerAon7 Tgr skeu net
V&Y GValProabeAsplvittie Bew His G u Asp
Pro G u Val?®ys 3053103153238PBhe Asn Trp Tyr28al Asp Gy val du Val

H's Asn Ala Lys Thr
Tyr g PrvalProalySeroMals hey TR40345880 1TBrserahrd-atr Hirs

Ala Pro Ile Gu Lys Thr
G u WoT#ne

SEQUENCE_ LI

TI NG (EMER0O1

Ser Leu Thr Cys Leu Val

Val ,gﬂeu
Thr Pro

Pro Arg Glu Glu Gln

Thr

val

Ala

385

Arg

Gly

Pro

Ser

GIn
465

val

Ser

370

Lys

Asp

Phe

Glu

Phe

450

Gly

Leu

355

Asn

Gly

Glu

Tyr

Asn

435

Phe

Asn

His Tyr Thr

<210>
<Z211>

<212

>

<213>
<220>

<223

>

<400>

aagcttgccg ccatggaagc cccagctcag cttctcttce tectgetact ctggetccca

gataccaccg gtgaaattgt gttgacacag tctccagcca cectgtcttt gtctccagge

87
1494
DNA

340

His

Lys

GlIn

Leu

Pro

420

Asn

Leu

val

GIn

Gln

Ala

Pro

Thr

405

ser

Tyr

Tyr

Phe

Tyr

Asp

Leu

LYS

Asp

Lys

ser

ser

470

Ser

Il e Ser

alaiTya1 W ks&' vl Osd Ri &M u
01 SO Arg3Asp

Lys 325330335 Pro Arg Au Gu dn
Ser Asn

3P3 3344

u Leu Thr
Lys 405410415 Ay Phe Tyr

Agrg grr\EaTS’ rf‘gléé Qgg g N v%s &1@2%22 24300 21 G s A@g

Asn Ser Thr Tyr Arg val val
345

Trp Leu
360

Pro Ala
375

Glu Pro

Asn Gln

Ile Ala

Thr Thr

440

Lys Leu
455

Cys Ser

Leu Ser

Artificial sequence

CD37 specific binding protein

87

Asn

Pro

GIn

val

val

425

Pro

Thr

val

Leu

Gly

Ile

val

Ser

410

Glu

Pro

val

Met

Ser
490

Lys

Glu

Tyr

395

Leu

Trp

val

Asp

His

475

Pro

Glu

Lys

380

Thr

Thr

Glu

Leu

Lys

460

Glu

Gly

Page 84

Tyr

365

Thr

Leu

Cys

Ser

Ala

Lys

Ser

350

Lys

Ile

Pro

Leu

Asn

430

Ser

Arg

Leu

Pro

val

Cys

ser

Pro

val

415

Gly

ASp

Trp

His

Tyr
& wn
Lys
Ay

Lys

Thr

H s Thr

Ile Ser Arg

Asn ser Thr

Asp
Al a
di n

B33 Asn

Ser

Asp

Trp
Leu
Pro

Gn
Ile

f\y%n Tyr Lys

Leu

LYysS

Lys

Ser

400

Lys

Gln

Gly

Gln

Asn
480

60

120

Leu
Pro
Arg

Val
Al a
Thr



435440445 Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
G n 450455460 G n Ay Asn Val Phe Ser Cys Ser Val Met Hs Gu Ala Leu
H s Asn 465470475480 H's Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Ay

Lys 485490 <210> 53 <4003:&&NeR0 1sPLE> (699 0154cP00 <210> 55 <400>

55 000 <210> 56 <400> 56 000 <210> 57 <400> 57 000 <210> 58 <400> 58
000 ¢3=R@AgER <4Q00ECEYy FO0aac2AR0 J30aaURBOr BEYOOR tL2ddetédrac?2]113801

Sasgn 5, Sodospble, GG EtER

<212

ZG?’:I ddebR 20 e iy t€2ddl xgddageddR tcPfgatc2d Ix tAcddtict Ciatdcate@gdencgog220>
agcctagagc ctgaagattt tgcagtttat tactgtcaac atcattccga taatccgtgg 360
acattcggcc aagggaccaa ggtggaaatc aaaggtggcg gtggctcggg cggtggtgga 420
tctggaggag gtggggctag cgaggtgcag ctggtgcagt ctggagcaga dgtgaaaaag 480
cccggagagt ctctgaggat ttcctgtaag ggatccggtt actcattcac tggctacaat 540
atgaactggg tgcgccagat gcccgggaaa ggcctggagt ggatgggcaa tattgatcct 600
tattatggtg gtactaccta caaccggaag ttcaagggcc aggtcactat ctccgeccgac 660
aagtccatca gcaccgccta cctgcaatgg agcagcctga aggcctcgga caccgecatg 720
tattactgtg cacgctcagt cggccctatg gactactggg gccgcggcac cctggtcact 780
gtctcctctg atcaggagcc caaatcttct gacaaaactc acacatctcc accgtgccca 840
gcacctgaac tcctgggtgg accgtcagtc ttcctcttcc ccccaaaacc caaggacacc 900
ctcatgatct cccggaccce tgaggtcaca tgcgtggtgg tggacgtgag ccacgaagac 960
cctgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatgc caagacaaag 1020
ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca gegtcctcac cgtcctgeac 1080
caggactggc tgaatggcaa ggagtacaag tgcaaggtct ccaacaaagc cctcccagec 1140
cccatcgaga aaaccatctc caaagccaaa gggcagcccc gagaaccaca ggtgtacacc 1200
ctgcccccat cccgggatga gctgaccaag aaccaggtca gcctgacctyg cctggtcaaa 1260
ggcttctatc caagcgacat cgccgtggag tgggagagca atgggcagcc ggagaacaac 1320
tacaagacca cgcctcccgt gctggactcc gacggcetcct tcttectcta cagcaagetc 1380
accgtggaca agagcaggtg gcagcagggg aacgtcttct catgctccgt gatgcatgag 1440
gctctgcaca accactacac gcagaagagc ctctccctgt ctccgggtaa atga 1494
<210> 88
<211> 493
<212> PRT
<213> Artificial sequence
<220>
<223> (Cb37 specific binding protein
<400> 88

1

ence. .S NCE LI STING (EnER O
s 3B P v e,

10

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
5

15

Asp Thr Thr Gly Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu Ser

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser C
40

35

20

30

Page 85
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45
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99 Leu



<223> CDR <400> 62 Arg Thr Ser GQu Asn Val Tyr Ser Tyr Leu Al a 1510
<210> 63 <211> 5 <212> PRT <213> Artificial sequence <220> <223> CDR
<400> 63 Ay Tyr Asn Met Asn 15 <210> 64 <211> 7 <212> PRT <213>
Artificial sequence <2203eqAR3E_IGIRING(@REBH1PHEL AR Lys Thr Leu Al a
A u 15 <210> 65 <211> 17 <212> PRT <213> Artificial sequence <220>

T hr Thr Tyr As
;ESBi@E?gﬁzéﬁ‘Siyrﬁieﬁ‘sﬂ d lgfp %P ganGTIYrLysyggoGG¥y %X A pdlr Tyr n

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 30

Arg Phe Ser Gly ggr Gly ser Gly Thr Ssp Phe Thr Leu Thr Ile Ser
0 95

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly g1y Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ala Ser Glu

val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Arg Ile Ser Cys Lys Gly Ser Gly Tyr Ser phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 130

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255

val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320
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151015 Ay SEQUENCE_LI STING (EMER 017 01 SG <210> 66 <211> 9 <212>
PRT <213> Artificial sequence <220> <223> CDR <400> 66 G n H's Hs
Ser Asp Asn Pro Trp Thr 15 <210> 67 <211> 7 <212> PRT <213>
Artificial sequence <2203rg#dde |FRA0Pw0619581 ¥@ Ay Pro Phe Asp
Tyr 15 <210> 68 <211> 7 <212> PRT <213> Artificial sequence <220>

< > CDR
223Phe Asn Trp Tyr gg} Asp Gly val Glu val His Asn Ala Lys ghr Lys
35

330

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 350

Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly Gin Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser
385 390 395 400

Arg Asp Glu Leu Thr Lys Asn GIn Vval Ser Leu Thr Cys Leu val Lys
405 410 415

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln
420 425 430

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 44Q 445

Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
450 455 460

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
465 470 475 480

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490

<210> 89

<211> 45

<212> DNA

<213> Artificial sequence

<220> ) )
<223> Hinge region

<400> 89
gagcccaaat cttgtgacaa aactcacaca tgtccaccgt gccca 45

<210> 90

<211> 15

<212> PRT

<213> Artificial sequence

<220> .
<223> Hinge region

<400> 90
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<400> 68 Ser Val Gy Pro Phe Asp Ser 15 <210> 69 <211> 7 <212> PRT
<213> Artificial sequence <220> <223> CDR <400> 69 Ser Val Gy Pro
Met Asp Tyr 15 <210> 70 <400> 70 000 <210> 71 <400> 71 000 <210> 72
<400> 72 000 <210> 73 <dixuenTi3 LA60INGZ {ERER7/1K40056)74 000 <210> 75
<4003 U7Br@OYs <EIVSYY B SRADG>THG HIGOTI2 €9 PT® R00gs PTo000 <210> 78
<400> 78 000 SEQJENCE gt acgt ggajc0 cagcacgt ac ggad‘tsacaag caaagccaaa
gctgaccaag cgccgtggag gctggactcc gcagcagggg gcagaagagc

<210> 91

<211> 45

<212> DNA
<213> Artificial sequence

<220>
<223> Hinge region

<400> 91
gagcccaaat cttctgacaa aactcacaca tgtccaccgt gecca 45

<210> 9?2

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 92
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 93

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 93
gagcccaaat cttctgacaa aactcacaca tgtccaccgt gctca 45

<210> 94

<211> 15

<212> PRT

<213> Artificial sequence

<220> .
<223> Hinge region

<400> 94

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Ser
1 5 10 15

<210> 95

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 95
gagcccaaat cttgtgacaa aactcacaca tgtccaccga gctca 45
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_LISTING (EMER 017 01 Sc) ggcgtggagg tgcataat gc caagacaaag cgtgtggtca
gcgtcctcac cgtcctgcac tgcaaggtct ccaacaaagc cctcccagcc gggcagcccc
gagaaccaca ggtgtacacc aaccaggtca gcctgacctg cctggtcaaa tgggagagca
atgggcagcc ggagaacaac gaca@ednee!l fsfih€ CEMER 08RAEaggFt ¢ aacgt ctt ct
cat gelegt 9@at gcat gag ctctccctgt ctccgggtaa atgatctaga <210> 80
<2113§1fg93 F%%lb PRT <213> Artificial sequence <220> <223> CD37
specl bHﬂ' ey in.<400> 80 Met Qu Ala Pro Ala G n Leu Leu Phe
Leu feuﬁLeﬁ Eﬂ%p%@&nﬁ?o 151015 Asp Thr Thr Ay GQu Ile Val Leu
Thr &20>Ser Pro Al a Thr Leu Ser 202530 Leu Ser Pro Ay GQu Arg Ala
Thr £&#>Setinggsre&ignAl a Ser G u Asn 354045 val Tyr Ser Tyr Leu Al a
Trp IMo-Gds A n Lys Pro Gy Gn Ala Pro 505560 Arg Leu Leu Ile Tyr
Phe Ala Lys Thr Leu Ala Qu Gy Ile Pro Ala 65707580 Arg Phe Ser vy
Ser @uw PBerLyd gerTlser Asp Bre ThhrHilsethrTigys Ifre Ser S869@95 Ser Leu G u
Pro §u Asp Phe APa val Tyr Tyr Cy39dn His H s Serl5100105110 Asp Asn
Pro Trp Thr Phe Ay G@n Ay Thr Lys Val Qu Ile Lys Ay 115120125 Ady
dy Gz%%>8e97Gy dy dy Ay Ser Ay dy Ay Ay Thr dy G u 130135140
< > 45

<212> DNA
<213> Artificial sequence

<220>
<223> Hinge region

<400> 97
gagcccaaat cttctgacaa aactcacaca tctccaccga gccca 45

<210> 98

<211> 15

<212> PRT

«213> Artificial sequence

<220>
<223> Hinge region

<400> 98

GIu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Pro
1 5 10 15

<210> 99

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 99
gagcccaaat cttctgacaa aactcacaca tctccaccga gctca 45

<210> 100

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 100

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Ser
1 5 10 15

<210> 101
<211> 45
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val G n Leu Val Gn Ser Ay Ala Gu Val Lys Lys Pro Gy G u Ser
145150155160 Page 74 SEQUENCE LI STING (EMER 017 01 SG Leu Lys Ile
Ser Cys Lys Ay Ser Ay Tyr Ser Phe Thr Ay Tyr Asn 165170175 Met Asn
Trp Val Arg Gn Mt Pro @yehys | &Yl eidruols B1Medy Gy 180185190 Asn
Il e &5R>PronaTyr Tyr Gy Ay Thr Thr Tyr Asn Arg Lys Phe Lys 195200205
Ay Qld>vartihicialespengd a Asp Lys Ser Ile Ser Thr Ala Tyr Leu

2102 20 G n Trp Ser ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
Alaﬁéésq%% 24QAng ser Val Gy Pro Phe Asp Leu Trp Ay Arg Ay Thr
Leu val Thr 245250255 val Ser Ser Asp Gn GQu Pro Lys Ser Ser Asp Lys
Thr +408>Th¥0lSer 260265270 Pro Pro % Pro Ala Pro Qu Leu Leu Ay Gy
Pr o B A2 PRELALERC3R7 BITHAERPIHEL G By FJEGR Pro Lys Asp Thr fu Met
Ile Ser Arg Thr Pro A u 290295300 val Thr Cys Val Val Val Asp Val Ser
H s Ql0>Asi®2Pro G u Val Lys 305310315320 Phe Asn Trp Tyr Val Asp Qy
Val gig;v%gTHi s Asn Ala Lys Thr Lys 325330335

<213> Artificial sequence

<220>
<223> Hinge region

<400> 102

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Pro
1 5 10 15

<210> 103

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 103
gagcccaaat cttgtgacaa aactcacaca tctccaccgt gctca 45

<210> 104

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 104

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Ser
1 5 : 15

<210> 105

<Z211> 45

<212> DNA

<213> Artificial seauence

<220> ) )
<223> Hinge region

<400> 105
gagcccaaat cttctgacaa aactcacaca tctccaccgt geccca 45

<210> 106

<211> 15

<212> PRT

<213> Artificial sequence

<220>
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Pro Arg Gu Gu Gn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
340345350 Thr Val Leu H's G n Asp Trp Leu Asn Ay Lys Qu Tyr Lys cys
Lys 355360365 val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile
Ser Lys 370375380 Al a LyseaewcH neshPios AegeCou7 Rilos@ n Val Tyr Thr Leu
Pro RP243>Sekir@@56880805400 Arg Asp A u Leu Thr Lys Asn Gn Val Ser Leu
Thr %X§O>Leﬂ)6val Lys 405410415 dy Phe Tyr Pro Ser Asp Ile Ala Val Gu
Trp U 'Ser Asn Gy A n 420425430 Page 75 SEQUENCE LI STI NG (EMER 017
01 S&u Pro 1GIsusdsmeAstsplyys byns Milr THhsePriroPee Vg Ar@u Asp Ser Asp
Ay 435440445 Ser 5Phe Phe Leu Tyr ®2r Lys Leu Thr V& Asp Lys Ser Arg
Trp G n 450455460 G n Ay Asn Val Phe Ser Cys Ser Val Met Hs GQu Al a
Leu H13)-As{p465470475480 His Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro
Ay >488490 <210> 81 <211> 1494 <212> DNA <213> Artificial
sequ%%e DNA |

<213> Artificial sequence

<220>
<223> Hinge region

<400> 107
gagcccaaat cttctgacaa aactcacaca tctccaccgt gctca 45

<210> 108

<211> 15

<212> PRT

<213> Artificial seguence

<220>
<223> Hinge region

<400> 108

§1u Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Ser
5 15

<210> 109

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 109
gagcccaaat cttgtgacaa aactcacaca tctccaccga gccca 45

<210> 110

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 110

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Ser Pro
1 5 10 15

<210 111

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region
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<220> <223> CD37 specific binding protein <400> 81 aagcttgccg

gat accaccg gaaagagcca caacagaaac ggaattccag agcctagagc acattcggcc

t ct ggaggag cccggagagt atgaactggg tattatggtg aagtccatca tattactgtg
gtctcctctg gcacctgaac cteghgacel GFIgAGENER 082 dR08gRJ0 caggact ggc
cccatd@frgallt gcccccat ccat ggaagc gagaaattgt ccctctcctg ctggccaggce
ccagBl9Cagidh GhH4RE12 2AgEFacERd GEERIGER G @t ct gaagat t gcgccadat

gt act aacta gcaccgccta cacgctcagt atcaggagcc tcctgggtgg cccggacccc

agt t ezdst glpgcagt acaa t gaat ggcaa aaaccatctc cccgggatga cccagctcag
gttg ag%%cgagcaagt t cctaggct ¢ tggcagtgga tgcagtttat ggtggaaatc
cgag@% FagA':tItigﬁ:{ﬁLlag&u%ﬁgggggaaa cgcccagaag cctgcaatgg cggccctatg
caaat ct'fct accgtcagic' tgaggt caca gtacgtggac cagcacgtac ggagtacaag
caaag@iaaa gctgaccaag cttctcttcc tctccagcca gaaaatgttt ctcatctatt

t ccgtffdeadiinget tpgdamc aaaggt ggcg ctggt gcagt ggatccggtt ggcect ggagt

tt ccagggcc Bgcagect ga gact act ggg gacaaaactc ttcctcttcc tgegtggtgg
ggcgt ggagg cgt gt ggt ca tgcaaggtct gggcagcccc aaccaggtca tcctgcetact

ct gg€iuwceca Lysctagt Cys tasgt tscThgdt satagstactrb agcség@eac tt gcaaaaac
cttafcagaa acttcaétct caccatcagc atlattccga taatccdfgg gtggct cggg
cggt ggt gga ctggagcaga ggt gaaaaag actcattcac tagctacaat ggatgggcaa

t at tgpapsctiidggt cact at ctccgccgac aggcctcgga caccgccatg gccgcggcecac
cctgggpacﬂlécacatctcc accgtgccca ccccaaaacc caaggacacc tggacgtgag
ccacgaagac tgcataatgc caagacaaag gcgtcctcac cgtcctgcac ccaacaaagc

cct cggagcc jgagaaccaca ggtgtacacc gcctgacctg cctggt caaa

SEQUHENCE L118TI NG (EMER 017 01 SG ggcttctatc caagcgacat cgccgtggag

t ggd¥§agca at gggcagcc ggagaacaacl320 tacaagacca cgcctcccgt gctggactcc
gacgggpectyjkcttcctcta cagcaaget c1380 accgtggaca agagcaggtg gcagcagggg
aacgixqh$ ctigCat gct ccgt gat gcat gagl440 gctctgcaca accactacac gcagaagagc
ct ct<@det gtPRTt ccqgggt aa at gald94 <210> 82 <211> 493 <212> PRT <213>

Art i 418t alAr§EGiFdAE esegpomse <223> 0) 37 specific binding protein <400>
82 NebpGdu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
151033Asmimid rehfoldy G u Ile Val Leu Thr G n Ser Pro Ala Thr Leu

Ser 202530
<400> 115

¥a1 Pro Ser Thr Pro Pro Thr Pro Ser Pro Ser Thr Pro Pro Thr Pro
5 10

Ser Pro Ser

<210> 116

<211l> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 116

val Pro Pro Pro Pro Pro.
1 5

<210> 117
<211> 186
<212> DNA
<213> Artificial sequence

<220>
<223> Hinge region

<400> 117
gagctcaaaa ctcctetcgg ggatacgacc catacgtgtc cccgetgtcc tgaaccgaag 60
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Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Ala ser G u ASn
354045 val Tyr Ser Tyr Leu Ala Trp Tyr An dAn Lys Pro Ay A n Ala
Pro 505560 Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Qu dy Ile
Pro Ala 65707580 Arg Phe sBeueENGEYLISaENG (gMSernid g1 §8y Asp Phe Thr Leu
Thr |le Ser 859095 Ser Leu Qu Pro Qu Asp Phe Ala Val Tyr Tyr

A n FFSIPRTAEPCA6 965 PTET HATIASI PFYHF p-PRATPIHE B93FREITa y ]’?ﬂr Lys
Val &decht@rd ¥ecddrgtdd 3b30dckaabd deabhvgahYcRRhcdt SHgtc&hagad y 18er Ay
Gy Gy Gy Ala Ser Au 130135140 val A n Leu Val @n Ser Ay Ala GQu
Val E§<CBys Pro Ay G u Ser 145150155160 Leu Lys Ile Ser Cys 13§ Gy
Ser Ay Tyr Ser Phe Thr Ser Tyr ASn 165170175 Met Asn Trp Val Arg Gn
Met Ero-G ylsl_ys Ay Leu u Trp Met Ay 180185190 SEQUENCE LI STI NG
(EnER1J27 @1 SG Asn Ille Asp Pro Tyr Tyr Ay Ay Thr Asn Tyr Ala G n

Lys %’Gﬁﬁg?g%%g%%‘%g GI n Val Thr Ile Ser Ala Asp Lys Ser Ile ser

Thr “Tyt Gn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala

Met 2!3@0>Tyr Cys Ala
<223> Hinge region

<400> 118
§1u Leu Lys Thr Ero Leu Gly Asp Thr Tgr His Thr Cys Pro Arg Cys
1 15

Pro Glu Pro 555 Ser Cys Asp Thr ;ro Pro Pro Cys Pro Arg Cys Pro
5 30

Glu Pro ggs Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Glu
40 45

Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
50 55 60

<210> 119

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 119
gagcccaaat cttctgacac acctccccca tgcccacggt geccc 45

<210> 120

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 120

Glu Pro Lys Ser Ser Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
1 5 10 15

<210> 121

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region
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225230235240 Arg Ser val Ay Pro Met Asp Tyr Trp Ay Arg Gy Thr Leu
Val Thr 245250255 Val Ser Ser Asp Gn GQu Pro Lys Ser Ser Asp Lys Thr
H s Thr Ser 260265270 Pro Pro Cys Pro Ala Pro Qu Leu Leu dy Gy Pro
Ser val Phe Leu 27528028 r S p Thr Leu net Ile
ser A@>Thi2iPro G u 2902%%@0&%1%%& lé)%’iEF!Jg?? al > al Asp Val Ser His
d u gygrcPaRtGettgtghcay ScB80ERTOB I582ChcBbe casna Trp Tyr Val Asp 4y val
GQu VvVal H's Asn Ala Lys Thr Lys 325330335 Pro Arg Au Gu dn Tyr Asn
Ser Thwo.Ty{2>Arg val val Ser Val Leu 340345350 Thr val Leu H's Gn Asp
Trp £&11>Asts Gy Lys Qu Tyr Lys cys Lys 355360365 val Ser Asn Lys Al a
Leu % >AIRRTPro |Ile Qu Lys Thr Ile Ser Lys 370375380 Ala Lys Ay Gn
Pro >G AP g ns‘?Pé‘Ie”ﬁ‘%//r Thr Leu Pro Pro ser 385390395400 Arg Asp
G u Lkew.Thr Lys Asn G n val Ser Leu Thr cys Leu val Lys 405410415 Gy
Phe d4223>Prioingerredspnlile Ala Val Qu Trp Au Ser Asn Gy G n 420425430
Pro %(93% AS:&ZASI’] Tyr Lys Thr Thr Pro Pro Val Leu Asp ser Asp Gy
435440435

g1u Pro Lys Ser Cys Asp Thr Pro Pro Pro Ser Pro Arg Ser Pro
5 15

<210> 123

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 123
gagcccaaat cttctgacac acctccccca tccccacggt cccca 45

<210> 124

<211> 15

<212> PRT

<213> Artificial seduence

<220>
<223> Hinge region

<400> 124

Glu Pro Lys Ser Ser Asp Thr Pro Pro Pro Ser Pro Arg Ser Pro
1 5 10 ° 15

<210> 125

<211> 45

<212> DNA

<213> Artificial sequence

<220>
<223> Hinge region

<400> 125
gagcccaaat cttgtgacac acctccccca tecccacggt gecca 45

<210> 126

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge region

<400> 126

Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Ser Pro Arg Cys Pro
1 5 10 15
Page 94



ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn
450455460 SEQUENCE LI STING (EMER 017 01 SG Gn @y Asn Val Phe Ser
Cys Ser Val Met Hs Qu Ala Leu H's Asn 465470475480 Hi's Tyr Thr G n

Lys Ser Leu Ser Leu Ser E Eﬁt!lhﬁ%lﬂ%%%ﬁQQOEQ%QF <211> 1476 <212>

DNA <213> Artificial seq < 20> <223>
aagcttgccg. ccat ggaagc gataccaccg
caac aac t ggccaggc gggattccag
acatggggccmgagggaccaa t ct ggaggag
act gezilacaamti & giadctequeatat t gat c
acacc cat gtattactgt ccctggtcac
t cac gtmqgggrget glqc t ggacggcgt
acaagt gcaa gdtctccaac ccaaagggca

gagaaat t gt
ccagatt cag
gt gggagegg
cttattatgg
t gt ct cgagt
ggaggt gcat
gccccgagaa
ctccttcttc

gaaagagcca
agcct agagc
gaggt gaaaa
at ct ccgeceg
cagtcttcct
cgt accgt gt
ccaagaacca
aggggaacgt

7 specific <400> 83

ccctctectg
ctgaagattt
agcccggaga
acaagt ccat
cttcccccca
ggt cagcgt c
ggt cagcctg
cttctcatgc

t ggaglfggalgagcaat ggg act ccgacgg
cttctct tctccagcca

agag tc cct tct c cc acaca
ccgagﬁhgﬁfrﬁgg i?gﬂpcgﬁhgag afE?éﬁ %gb@g@ﬁ’ﬁt "ccgggacag
tgcagttt at tactgtcaac ggt ggaaat ¢ aaaggtggcg aggaggagct agcgaggt gc

cagchléchieE Gﬂ&cggrgéé'ad”@c'a)@g

aaacccaagg acaccctcat gtgagcca

gtctctgaag atttcctgta ggtgcgccgg at gcccggga tgftactacc

aagaccct ga

f&d rtﬂg'gé&%t&rp A

aat caaga

t acaaccgga

gaﬁd@QtAﬁhccagcacc

caaagccgcg

ctcaccgt cc tgcaccagga aaagccctcc cagcccccat ccacaggtgt acaccctgec
acctAfecTiyy GtTEa‘!mggbt tGWa‘?gb'cgg'agaSalc)&aMadéa tscGhcaysaGlaget caccgt

t ccgt gat ge 33t gagget et ggt aaidf gac tct aga
ccctgtcettt gtctccaggec acagctactt agcctggtac
act tclactbt clacElat segGlatmat Ltecgart@at ccgt gg
agct ggt %a gt ct ggagca ag¥fgatccgg ttactcattc
agtt caaggg ccaggtcact gagcagcctg aaggcct cgg
t gaagtost g2ggt ggaccgt gat ctcccgg acccct gagg
gga ea ltacaacagca ct ggct gaat ggcaaggagt
cceafs g % g -ﬁ? tg@ ¢t af ccaagc gacat cgecg
ggacaa ag gtg agc “g¢taaccac tacacgcaga

017 £2208G) <210> 84 <211> 485 <212> PRT
<223> CDR

<400> 128

érg Thr ser Gln ?sn val Tyr Ser Tyr Leu Ala
10

<210>
<211>
<212>
<213>

<220>
<223>

<400>

129
11
PRT
Artificial sequence

CDR
129
Arg Thr Ser Glu Ser val Tyr Ser Tyr Leu Ala

1 5 10

<210>
<211>
<212>
<213>

<220>
<223>

<400

130

11

PRT

Artificial sequence

CDR

130

Arg Ala Ser G1ln Ser val Tyr Ser Tyr Leu Ala
1 5

10
Page 95

t cct

tt gcaaaaac
gt ggct cggg
aaggcct cga
cgact cct gg
ggt caagttc
cgagaaaacc
gaccacgcct

SEQUENCE_LI STI NG ( EMER

Yctact ctggctccca

cttagcagaa
cggt ggt gga
at ggat gggc

ggccagggca
aact ggt acg

at ct ccaaag
cccgt get gg



<213> Artificial sequence <220> <223> cD37 specific binding protein
<400> 84 Met Gu Ala Pro Ala A n Leu Leu Phe Leu Leu Leu Leu Trp Leu

Pro
Leu
Ser
Ay
Au
Phe

151015 Asp Thr Thr Ay GQu Ile Val Leu Thr Gn Ser Pro Ala Thr
Ser 202530 Leu ser PsequangeGinsTing (Auer Dhy diewcPer Cys Arg Ala

G u Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr G n d@n Lys Pro

b 1, Al p5Pro 505560 Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Al a
M |ﬂ_1PI’O Al a 65707580 Arg Phe ser Ay Ser Ay Ser Ay Thr Asp
J22>LerrTThr |l e Ser 859095 ser Leu Qu Pro Gu Asp Phe Al a Val
RBA3>opart@inciadlsseguenser 100105110 Asp Asn Pro Trp Thr Phe Ay Gn
Iyo,Lys Val Gu Ile Lys Ay 115120125 Ay Gy Ay Ser Ay Ay Qy
FE3-Aapr@y Ay Ay Ser Ay Ay 130135140 Gy Ala ser u Val dn
Val Gdn Ser Gy Ala Qu Val Lys Lys 145150155160 Pro Ay du Ser
309> 1 Blser Cys Lys Ay Ser Ay Tyr Ser Phe 165170175 Thr dvy Tyr

fﬁgt ATS r!;eTréth%L_r A8 &N sty IEL)SIQAYa Lys Gy Leu

<210> 132
<211> 11
<212> PRT
<213> Artificial seguence

<220>
<223> CDR

<400> 132

Arg Ala Ser Gln Ser val Ser Tyr Tyr Leu Ala
1 5 10

<210> 133

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<Z223> CDR

<400> 133

Ser Tyr Met Asn Met
1 5

<210> 134

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 134
ser Tyr Trp Ile Gly
1 5

<210> 135

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 135
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180185190 G u Trp Met Ay Asn Ile Asp Pro Tyr Tyr Gy Ay Thr Thr Tyr
Asn 195200205 Arg Lys Phe Lys Ay @n Val Thr Ile Ser Ala Asp Lys Ser
Ile Ser 210215220 Thr Ala Tyr Leu A n Trp Ser Ser Leu Lys Ala Ser Asp
Thr Al a net 225230235240 sPagmicB0 1ssB@ ERRER DLSTIINGCY EMER 017 01 SG
Tyr #l@ AbpsSen sermigusel ¢af Gy Pro Phe Asp ser Trp Gy Gn Gy
245250255 Thr Leuval Thr val ser Ser Cys Pro Pro cys Pro Ala Pro Qu
Leu 260265270 Leu Ay Ay Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Asp Ihr0-27538B0285 Leu net Ile ser Arg Thr Pro Qu val Thr cys Val val
val ggwﬂ 290295300 ser His Gu Asp Pro Qu Val Lys Phe Asn Trp Tyr

Val zGS}g\ﬁ&gd%%ggcgﬁ&g%ZO Gu val H's Asn Ala Lys Thr Lys Pro Arg
Au u Gn Tyr Asn ser 5330335 Thr Tyr Arg Val Val ser val Leu Thr

Val ¥89>H s G n Asp Trp Leu 340345350 Asn Ay Lys Au Tyr Lys cys Lys
Val $&3>AstPRLys Ala Leu Pro Ala 355360365 Pro Ile G u Lys Thr lle Ser

Lys AMg.Lymsgd@y Gn Pro Arg Gu Pro

g]y Ala ser Thr Arg Ala Thr
5

<210> 137

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 137

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 138

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 138
ITe Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe Gln
1 5 10 15

Gly

<210> 139

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 139
?rg Ile Asp Pro Eer Asp Ser Tyr Thr Asn Tyr Ser Pro Ser Phe Gln
10

Gly
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370375380 G n val Tyr Thr Leu Pro Pro ser Arg Asp Qu Leu Thr Lys Asn
G n 385390395400 val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro ser
Asp Ile Ala 405410415 val Qu Trp Gu ser Asn Ay An Pro Gu Asn Asn
Tyr Lys Thr Thr 420425439E@rEQCEquS¥§,LG EMERA\@@ Arsésp Ay Ser Phe Phe
Leu I3m0>Sersolys Leu 435440445 Thr Val p Lys ser Arg Trp An A@n Ay
ASn valil>Phi0 ser Cys ser 450455460 val net Hs Gu Ala Leu His Asn His
Tyr G’{Lj} r 465470475480 Leu ser Pro Ay Lys 485
<210> f&¥$i' 4 &§E&%§NCE LI STING (EMER 017 01 SG <212> DNA
<213228ptificial sequence <220> <223> CD37 specific binding protein
<400%2285 Jugeevykeedi®at ggaage cccagetcag cttctcttcce tcctgetact
ctgggkﬁgc%% gat accaccg gagaaattgt gttgacacag tctccagcca ccctgtcttt

gt ct ccaggc120 gaaagagcca ccctctcctg ccgaacaagt gaaaatgttt acagctactt
agcc?kmgVaﬂ:E8ﬁ Leu ga1 Gln ser Gly Ala ggu val Lys Lys Pro g;y Ala

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr pPhe Thr
20 25 30

<210> 141

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 141

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
Ser val Lys g31 Ser Cys Lys Ala ger Gly Gly Thr Phe ser

5 3

<210> 142

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 142

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser
20 25 30

<210> 143

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 143
Glu val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15
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caacagaaac
ggaattccag
agcct agagc
acattcggcc

cccggagagt ctc
at gaact ggg t gcgccagat gcccgggaaa
t at t at1@gt 14yt act acct a caaccggaag
aagt<xldtcadlgcaccgect a cct gcaat gg

t at t 99t FRdacget cagt cggecct at g
gt ct%‘l%gt g“%ﬂ ﬁg‘g’d‘jgg%quégg%t cttct
gcacetxgaac tcctgggt gg accgtcagtc
ct catdydt ctFrevewgkccexiongaggt caca

cctgaggt ca ggtt caact g gtacgt ggac
ccgcgggagg agcagt acaa cagcacgt ac

ggat ccggt t
ggcct ggagt
tt caagggcc
agcagcct ga
gact act ggg
gacaaaact c
ttcctcttcc
t gcgt ggt gg
ggcgt ggagg
cgt gt ggt ca

caggslat 9gt digasduggana1ggsgt atuadat geaagpiLek

cccat cgaga aaaccabctc caaagccaaa
ctgcccccat cccgggatga gct gaccaag

gbycagcccc
aaccaggt ca

ctggccaggc tcctaggctc ctcatctatt ttgcaaaaac
ccaggttcag tggcagtgga tccgggacag acttcactct
ctgaagattt tgcagtttat tactgtcaac atcattccga

aagggaccaa gotggarat g raraaoigesd ok ACEE099
t ct guaggay ngsggbaseggtusgamwgta@rccquca@v
@aagat ttcctgtady

eligggagcaga
act élttcac
ggat gggcaa
aggt cact at
aggcct cgga
gccgcggceac
acacatct cc
ccccaaaacc
t ggacgt gag
t gcat aat gc
gcgt cct cac

cttagcagaa240
caccat cagc300
t aat ccgt gg360
cggt ggt gga420
ggt gaaaaag480
t ggct acaat 540
tattgatcct 600
ctccgccgac660
caccgccat g720
cct ggt cact 780
accgtgcccad40
caaggacacc900
ccacgaagac960
caagacaaagl1020
cgtcctgcacl080

OgapEaaAgcsiact cccagecl140

gagaacdaca
gcctgacctg

ggt gt acacc1200
cct ggt caaal260

g0Ctdeft b LGRa0IRIEAIYSU0RIEHYAAr L IGIRGRGER BHOggCcagcC ggagaacaacl3z0

t acaagacca Ccgcait cccgt gct'ggact @s
accgt ggaca agagcaggtg gcagcagggg
gctct ca accactacac gcagaagagc
86 <£%§§ 2%

<212> PRT
<213> Artificial sequence

<220>
<223>

<400>

Framework region

145

Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys
10

1 : 5

<212> PRT <213> Artificial

gacggct cct
aacgtcttct
ctctccctgt

tctsgctcta
cat gctccgt
ctccgggt aa

sequence <220>

Ser Leu Arg %Be Ser Cys Lys Gly ger Gly Tyr Ser Phe Thr
5 . 3

<210>
<211>
<212>
<213>

<220>
<223>

<400>

146

30

PRT

Artificial sequence

Framework region

146

cagcaagct c1380
gat gcat gag1440
at gal494 <210>

Pro Gly Glu
. 15

GIn val GIn Leu val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
10 15

1 5

ser val Lys 381 Ser Cys Lys Ala ger Gly Tyr Thr Phe Thr
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

147

14

PRT

Artificial sequence

Framework region

147
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<223> CD37 specific binding protein <400> 86 SEQUENCE_LI STI NG ( EMER
017 01 SG Met Qu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp
Leu Pro 151015 Asp Thr Thr

Thr Leu Ser 202530 Leu SetquzineednsT€ld! (Angr Aha othegl-eu Ser Cys Arg
Thr Ber vdl wirasal334845aValy Bn Eor LayGTuetrpAbat Bilp Tyr G n G n Lys

Pro

8y

A n Ala Pro 505560

Ala u dy Ile Pro Ala 657
Asp £h@>Thr48Leu Thr 11e Ser

Val
G n

@%m

Ty¥8Cys Gn Hs H's
Thr Lys val Qu lle

Gy dy Ser dy dy dy dy
Ser G1p>AlBW9GE u Val Lys Lys

Ser
Trp

i
<210>
<211>

<212>
<213>

<220>
<223>

<400>

Ly Gy Ser Ay Tyr
Arg Gn Met Pro Qy

150

14

PRT

Artificial sequence

Framework region

150

Gy Qu Ile Val Leu Thr G n Ser Pro Al a

Arg Leul®eu Ile Tyr Phe Ala Lys Thr Leu
07580 Arg Phe Ser Ay Ser Ay Ser @y Thr
859095 Ser Leu A u Pro Au Asp Phe Al a
Ser 100105110 Asp Asn Pro Trp Thr Phe Ay
Lys Gy 115120125 dy Ay Ay Ser Ay Ay
Ala Ser Ju 130135140 val dn Leu Val G@n
Pro Ay Gu Ser 145150155160 Leu Lys Ile
Ser Phe Thr Gy Tyr Asn 165170175 Met Asn

Lys Gy Leu Au Trp Met Gy

':IL'r‘p val GIn GIn Ala Pro Gly Lys Gly Leu Glu Trp Met Gly
10

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

151

14

PRT .

Artificial sequence

Framewcrk regian

151

Irp val Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly
10

<210>
<400>
000

<210>
<400>
000

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

5

152
152

153
153

154

32

PRT

Artificial sequence

Framework region

154

Arg val Thr Met Ehr Thr Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
15

10

Leu Arg Ser égu Arg Ser Asp Asp ;hr Ala val Tyr Tyr Cys Ala Arg
5 30
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180185190 Asn Ile Asp Pro Tyr Tyr Ay Ay Thr Thr Tyr Asn Arg Lys Phe
Lys 195200205 Ay dAn Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Al a
Tyr Leu 210215220 A n Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr
Tyr Cys Ala 2252302352404 Nggr,_l\gqmg(mpg Q1ed; Agp Tyr Trp Ay Arg
GI Iho-LelssVal Thr 245250255 val Ser Ser Asp G n u Pro Lys Ser Ser
% >Th32 H| s Thr Ser 260265270 SEQUENCE LI STING (EMER 017 01 SGQ

Pro a U Leu Leu dy Ay Pro Ser Val Phe Leu

27528 rFEr?%?o&'%ygePro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
Gu 232@295300 Val Thr cys val Val Val Asp Val Ser Hs GQu Asp Pro Qu
val t43>3053Me8aH32ed e Asn Trp Tyr Val Asp Ay Val Gu Val H's Asn
Al a - T{selys 325330335 Pro Arg Gu Gu d@n Tyr Asn Ser Thr Tyr Arg
val Val  Ser vaI Leu 340345350 Thr Val Leu His @n Asp Trp Leu ASn Gy
Lys @tauvayrrhcysleCfdr lyle 855%060365F Vit sSerTMsMaLy‘ngea &bu Pro Ala Pro
Ille Hu Lys Thr IPPe Ser Lys 370375380

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg
20 25 30

<210> 156

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 156

Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr Met Glu
1 5 10 15

Leu Ser Ser Egu Arg Ser Glu Asp Thr Ala val Tyr Tyr gys Ala Arg
25 o

<210> 157

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 157

Arg val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr Met Glu
i} 5 10 15

Leu Ser Ser Egu Arg Ser Glu Asp ;gr Ala val Tyr Tyr Cys Ala Thr
30

<210> 158

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 158
GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu Gln
1 5 10 15
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Ala Lys Ay Gn Pro Arg Gu Pro @n Val Tyr Thr Leu Pro Pro Ser
385390395400 Arg Asp G u Leu Thr Lys Asn A n Val Ser Leu Thr cys Leu
Val Lys 405410415 dy Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp Qu Ser

Asn Ay A n 420425430 Pr E(%Elrbcéggsﬁéb 'I&MEA_F)@%?T redir Pro Pro Val Leu
Asp Bei shspsdd Meﬁ&?éwgeﬁ’&fsp Me@ Uyl fry Sek/s ﬁ% hey Thr Val Asp
Lys Ser Arg Trp0d n 450455460 @ Gy ASn Val PBé Ser Cys Ser Val Met

Hs Qu Ala Leu H's Asn 465470475480 H's Tyr Thr A n Lys Ser Leu Ser
Leu Sefp.Prsd@y Lys 485490 <210> 87 <211> 1494 <212> DNA <213>
Artif2xdsal 33equence <220> <223> CD37 specific binding protein <400>
87 a t goRig _ccat ggaagc cccagctcag cttctcttcc tcctgcetact

ct ggttBec T §E1Rd cBRAUG"E® gaaat t gt gt t gacacag tctccageca ccctgtcttt
gt ctgomaggcl20 Page 84 SEQUENCE _LISTING CE MER 017 01 Sc) gaaagagcca
cccteaxsst oFradgaadkaagdiogaaaat gttt acagctactt agcctggtacl80

<400> 159

His val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu Gln
1 5 10 15

Trp Ser Ser ESU Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg
25 30

<210> 160

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 160

?rg Phe val Phe ?er Leu Asp Thr Ser val Ser Thr Ala Tyr Leu Gln
10 15

ITe Ser ser Egu Lys Ala Glu Asp ;hr Ala val Tyr Tyr Cys Ala Arg
5 30

<210> 161

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 161
Irp Gly Gln Gly Ehr Leu val Thr val Ser Ser

<210> 162

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 162
Trp Gly Arg Gly Thr Leu val Thr val Ser Ser
1 5 10

Page 102



caacagaaac ctggccaggc tcctaggctc ctcatctatt ttgcaaaaac cttagcagaa240
ggaattccag ccaggttcag tggcagtgga tccgggacag acttcactct caccatcagc300
agcct agagc ctgaagattt tgcagtttat tactgtcaac atcattccga taatccgt gg360

acattcggcc aagggaccaa ggtggaraet G 1avARo B8R0 09t $4CE@U99 cggt ggt gga420
t ct ggaggadLledt ggggcet ag cgaggt gcag ct ggtgcagt ctggagcaga ggt gaaaaag480
cccggg-agtlhtctgaggat ttcctgtaag ggatccggtt actcattcac tggctacaat 540
at ga g gggaaa ggcctggagt ggat gggcaa tattgatcct600
tattatggtg g?gﬂﬁgﬁcg%wggggcggaag tt caagggcc aggtcactat ctccgccgac660
aagt<x@tca gcaccgccta cctgcaatgg agcagcctga aggcctcgga caccgccat g720
t at t-@eeyt Jres BRfioBggccct at g gact act ggg gccgeggeac cct ggt cact 780
gt ct oehct g g3t caggagec caaatcttct gacaaaactc acacatctcc accgtgccca840
gcacctgaac tcctgggtgg accgtcagtc ttcctcttcc ccccaaaacc caaggacacc900
ct catrgaetyt Gdocglyathc vet geggrbacalt Begt gg t ggacgt gag ccacgaagac960
cct gaggt ca agttcaldctg gtacgt ggac ggggtggagg t gcat aat gc caagacaaagl020
ccgcgggagg agcagt acaa cagcacgtac cgtgtggtca gcgtcctcac cgtcctgcacl080
caggaqbggasigaat ggcaa ggagt acaag tgcaaggtct ccaacaaagc cctcccagccll40
cccatd@fagdbaaaccat ct ¢ caaagccaaa gggcagcccc gagaaccaca ggtgtacaccl1200
ctgé%@ccat cccgggat ga gctgaccaag aaccaggtca gcctgacctg cctggtcaaal260
ggcthghat gggaagcgacat cgccgt ggag tgggagagca atgggcagcc ggagaacaacl320
t aca@Qgaccaesgcct cccgt gctggactcc gacggctcct tcttcctcta cagcaagcet c1380
acc#%fgaca agagcaggtg gcagcagggg aacgtcttct catgctccgt gatgcat gagl440
gctq} ccactacac gcagaagagc ctctccctgt ctccgggtaa atgald494 <210>
%g 3§§ <212> PRT <213> Artificial sequence <220> <223> CD37

spedWch bi nding protein <400> 88 Met Qu Ala Pro Ala A n Leu Leu Phe
Leu(E?&>ng7Leu Trp Leu Pro

<400> 167
000

<210> 168

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 168

Trp Gly GIn Gly Thr Thr val Thr val ser Ser
1 5 10

<210> 169

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 169

Trp Gly Lys Gly ghr Thr val Thr val ser ser
1

<210> 170

<211> 23

<212> PRT

<213> Artificial sequence

<220> _
<223> Framework region

<400> 170
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151015 Asp Thr Thr Gy GQu Ile Val Leu Thr G n 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 Page 85 SEQUENCE LI STING (EMER 017 01 Sc) Val Tyr Ser
Tyr Leu Ala Trp Tyr G n Gduehys 1R&918d Yefdd) 04y 1PE@ 505560 Arg Leu
Leu ¢1weITyrvaPhe=tAlTar lais Jér phewlAl ahiGLau ey Vdle sPr erél a1y65707580 Arg
Phe Ber Ay Ser Gy Ser Gy Thr AspP Phe Thr Leu Thrldl|l e Ser 859095
Ser Leu u Pro Qu Asp Phe Ala Val Tyr Tyr Cys G n Hs H's Ser
10010R1APg A3p AN LEG GeFrgysThr Phe Gy G n Gy Thr Lys Val Gu Ile Lys
Gy 115120125 @y Ay Gy Ser dy Ay Ay Ay Ser dy dy Ay dy A a
Ser G u 130135140 Val G n Leu Val G n Ser Gy Ala Qu Val Lys Lys Pro
dy 414.56f,1145150155160 Leu Arg Ile Ser Cys Lys Ay Ser Ay Tyr Ser
Phe dd1>G28 Tyr Asn 165170175 Met Asn Trp val Arg G n Met Pro Ay Lys
Ay 424d>ARRTTrp Met Ay 180185190 Asn Ile Asp Pro Tyr Tyr Ay dy Thr
Thr ‘W"As‘i{t?l\fb“ﬂ/ssqﬁh‘é”{%/s

<220>

<223> Framework region

<400> 171

Glu I1e val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu arg Ala ;hr Leu Ser Cys
0

<210> 172

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 172

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys
20

<210> 173
<400> 173
000

<210> 174
<400> 174
000

<210> 175

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 175
Asn Ile Gln Met Thr GIn Ser Pro Ser Ala Met Ser Ala Ser val Gly
1 5 10 15
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195200205 Gy A n Vval Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

Leu 210215220 A n Trp Ser Ser
Cys Ala 225230235240 Arg Ser Val

Thr

Lys Adp aHgsvaThrhiSeane 26026270 Pro Pro

Leu Val Thr 24525025%:)#ncDalTsPeNG gﬁ,@orﬂ?glu o Lys
s Pro Ala Pro Qu

Ay Pro Ser VakOPhe Leu 275280285 Phe Pro Pro Lys Pro Lys

Met
Ser

Ile Ser Arg Thr Pro G u 290295300 Val Thr Cys Val Val
H1%-Air6Asp Pro Gu Val Lys 305310315320 Page 86

SEQUENOE_L176TI NG (EMER 017 01 SG Phe Asn Trp Tyr Val Asp

Val
Thr

}90s Asn Ala Lys Thr Lys 325330335 Pro Arg Gu Qu Gn
Tyr Arg Val Val Ser Val Leu 340345350 Thr Val Leu Hi's

Leu Asp.diy7Lys A u Tyr Lys Cys Lys 355360365 Val Ser Asn
Pro <A1a>Pra3 IIe GQu Lys Thr Ile Ser Lys 370375380 Al a Lys

> T
Ar g ‘@1@ Prgir(t 1c1a I T En;rehr Leu Pro Pro Ser
<220>
<223> Framework region
<400> 177

Ala Ile GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ghr Ile Thr Cys
0

<210> 178

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 178

Asp Ile GIn Leu Ehr GIn Ser Pro Ser Phe Leu Ser Ala Ser val Gly
1 15
Asp Arg val Thr Ile Thr Cys

20

<210> 179

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 179
Ala Ile Arg Met Thr GIn Ser Pro Phe Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr ITe Thr Cys

<210> 180

<21l> 23

<212> PRT

<213> Artificial sequence

Page 105

Ser
Leu
Asp
Val

Ay
Tyr
Gn
Lys
Ay

Ser
Leu
Thr
Asp

Val
Asn
Asp
Al a
Gn

Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
Ay Pro Met Asp Tyr Trp Ay Arg Ay

Asp
Ay
Leu
Val

Au
Ser
Trp
Leu
Pro



385390395400 Arg Asp G u Leu Thr Lys Asn A n Val Ser Leu Thr Cys Leu
Val Lys 405410415 Gy Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp GQu Ser
Asn Ay An 420425430 Pro A u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
Asp Ser Asp Gy 435440443:§aincPhershgs LeMer Yo7 S8 S%ys Leu Thr Val Asp
Lys S220-Arg Trp @ n 450455460 G n Ay Asn Val Phe Ser Cys Ser Val Met
H s &4p>Al Brameuorth sedsm 465470475480 His Tyr Thr A n Lys Ser Leu Ser
Leu Sedo.Priggd y Lys 485490 <210> 89 <211> 45 <212> DNA <213>
Artificial sequence <220> <223> Hi nge region <400> 89 gagcccaaat
ctt ghtmade cacheiagacacingtec @ecEergeeca4b satlAra $@r<2llalls <212> PRT
<2133 Artificial Sequence <220> <228> Hinge regi on ¥400> 90
SEQUENCE LI STING (EMER 017 01 Sc) Qu Pro Lys Ser Cys Asp Lys Thr H's
Thr  £s AP§ osaffr enCitS e P dps1015 <210> 91 <211> 45

20

<210> 181

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 181

?sp ITe Gln Met Ehr GIn Ser Pro Ser Thr Leu Ser Ala Ser val Gly
15
Asp Arg val Tgr Ile Thr cCys
2

<210> 182

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 182
Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr
1 5 10 : 15

<210> 183
<400> 183
000

<210> 184

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 184
Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 185

<211> 15

<212> PRT

<213> Artificial sequence
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<212> DNA <213> Artificial sequence <220> <223> Hi nge regi on <400> 91
gagcccaaat cttctgacaa aactcacaca tgtccaccgt gcccad5 <210> 92 <211> 15
<212> PRT <213> Artificial sequence <220> <223> Hi nge regi on <400> 92
A u Pro Lys Ser Ser Asp EpgUERKE_LHisSING (eSS 0fF @1Pse) Cys Pro 151015
<210§Zg3 <211> 4g‘>‘<212> DNA <213> Artificial sequence <220> <223>

H ng& 28 gi TAMIRIH>"8% Pagcccaaat cttctgacaa aactcacaca tgtccaccgt

gct cadfo-<2{l3> 94 <211> 15 <212> PRT <213> Artificial sequence <220>
<223> Hi nge reqgion <400> 94 G u Pro Lys Ser Ser Asp Lys Thr His Thr
COys PioTeF #loys rssys Pre0dly &y30419Bracyslesslep Ide TyNA <213>
ArtiTicial sequence <220> <223> Hi %e regi on <400> 95

<210> 186

<211> 15

<212> PRT

<213> Artificial sequence

<220>

<223> Framework region

<400> 186

Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile Tyr
1 5 10 15
<210> 187

<211> 15

<212> PRT

<213> Artificial sequence

<220>

<223> Framework region

<400> 187

Trp Phe GIn GIn Lys Pro Gly Lys val Pro Lys His Leu Ile Tyr
1 5 10 15
<210> 188

<211> 15

<212> PRT

<213> Artificial seguence

<220>

<223> Framework region

<400> 188

Trp Phe GIn GIn Lys Pro Gly Lys Ala Pro Lys Ser Leu Ile Tyr
1 5 10 15
<210> 189

<400> 189

000

<210> 190

<400> 190

000

<210> 191

<211> 15

<212> PRT

<213> Artificial seguence

<220>

<223> Framework regicon

<400> 191
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gagcccaaat cttgtgacaa aactcacaca tgtccaccga gctcad5 SEQUENCE LI STI NG
(EMER 017 01 SG <210> 96 <211> 15 <212> PRT <213> Artificial

sequence <220> <223> Hi nge region <400> 96 GQu Pro Lys Ser Ser Asp
Lys Thr Hi's Thr Cys Pro BequeR€E_ ,_S_[gh,g(ﬁj@,aé; 97200 94y <211> 45 <212>
DNA <213> Artificial sequence <220> <223> Hi nge region <400> 97
gagctondur ©nt etyayaPreastizavacdat ggq:@aectga Blew 3A45T%210> 98 <211> 15
<212> PRT <213> Artificial sequence”<220> <223> Hihﬁ% regi on <400> 98
GQu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Pro 1 <210>

<211R10212192<213> <220> <223> <400>
8880> 192

<210> 193
<400> 193
000

<210> 194

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 194

Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu phe Thr
1 5 10 15

Leu Thr Ile ggr Ser Leu GIn Ser g1u Asp Phe Ala val Tyr Tyr Cys
5 30

<210> 195

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 195

Gly I1e Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Glu Pro g1u Asp Phe Ala val Tyr Tyr Cys
5 30

<210> 196

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 196
§1y val Pro Ser ?rg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Leu Thr Ile Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
25 30
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5 99 45 DNA Artificial sequence Hi nge region 99 10 15 gagcccaaat
cttctgacaa aactcacaca tctccaccga gctcad5 <210> 100 <211> 15 <212> PRT
<213> Artificial sequence <220> <223> Hi nge region <400> 100 Qu Pro
Lys Ser Ser Asp Lys Thr BEGIERDE_LSaTTHRE QEREFO 03Rr01Ses) 151015 <210> 101
<2112185 QUENCE_LI STING (EMER 017 01 Sc) <212> DNA <213>
Artiﬁ]létalg guence <220> <223> Hi nge regi on <400> 101 gagcccaaat

ctt gtaRcaanaafi CRAgasayfet£caccgt gcccads <210> 102 <211> 15 <212> PRT

<213>22%rti ficial sequence <220> <223> Hi nge regi on <400> 102
< >
<223> Framework region

<400> 197
Gly val Pro Ser Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp val Ala Thr Tyr Tyr Cys
20 25 30

<210> 198

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 198
g]y val Pro Ser ?rg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr
10 1

Leu Thr Ile ser ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
25 30

<210> 199
<400> 199
000

<210> 200
<400> 200
000

<210> 201
<400> 201
000

<210> 202
<400> 202
000

<210> 203

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 203

Gly val Pro Ser Arg Phe Ser Gly Ser Géy ser Gly Thr Asp Tyr Thr
1 5 1 15
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GQu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Pro 1 <210>
<211> <212> <213> <220> <223> <400> 5 103 45 DNA Artifici al sequence
H nge region 103 10 15 gagcccaaat cttgtgacaa aactcacaca tctccaccgt
gctcad45 <210> 104 <211> } 125 RRINE 24k ,65§|61| kfl sequence <220>
<223> Hi nge regi on <400> 104 GIgTJ Pro %s %s)g Lys Thr His Thr
Ser FmDTProﬂ@yggrSénerlLeaZQDb P(Ql%ﬂ K@lzhe@%!ihrt%ﬁﬁyrzeﬁw <400> 5 105

<210> 204
<400> 204
000

<210> 205

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 205

§1y val Pro Ser érg Phe ser Gly Ser Géy Ser Gly Thr Glu Phe Thr
15

Leu Thr Ile Ser Ser Leu Gln Pro ggp Asp Phe Ala Thr Tyr Tyr Cys
30

<210> 206

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 206

Phe Gly Gln Gly Thr Lys val Glu Ile Lys
1 5 10

<210> 207

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 207

Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
1 5 10

<210> 208

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 208

Phe Gly Pro Gly Thr Lys val Asp Ile Lys
1 5 10
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45 DNA Artificial sequence H nge region 105 10 15 gagcccaaat
cttctgacaa aactcacaca tctccaccgt gcccad5 <210> 106 <211> 15 <212> PRT
<213> Artificial sequence <220> <223> Hinge region <400> 106 Gu Pro
Lys Ser Ser Asp Lys Thr Ek@eNOE_LSerINg gefro0CyY D1Pse) 151015 <210> 107
<211> 45 <212> DNA <213> Artificial sequence <220> <223> Hi nge region
<40Q§”%Q7 gcccaaat cttctgacaa aactcacaca tctccaccgt gctcad4s <210>
108 1> <212> PRT <213> Artificial sequence <220> <223> H nge
regi-03<400x1i£08 a@ sedeencdys Ser Ser Asp Lys Thr His Thr Ser Pro Pro

s s

<223> Framework region
<400> 209

Phe Gly Gly Gly Thr Lys val Glu 1le Lys
1 : 5 10

<210> 210

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Framework region

<400> 210

Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
1 5 10

<210> 211
<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 211
ser val Gly Pro Met Asp Tyr
1 5

<210> 212

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 212
ier val Gly Pro Ehe Asp Tyr

<210> 213

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> (DR

<400> 213

Ser val Gly Pro Met Asp val
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151015 <210> 109 <211> 45 <212> DNA <213> Artificial sequence <220>
<223> Hi nge regi on <400> 109 gagcccaaat cttgtgacaa aactcacaca
tctccaccga gcccadb <210> 110 <211> 15 <212> PRT <213> Artifici al
sequence <220> <223> Hi ngeqli@@E AN sT4ROTemdd® o7 UoPs@) LYs Ser Cys Asp
Lys Thr H's Thr Sé& Pro Pro Ser Pro 1 <210> <211> <212> <213> <220>
<223> 5 111 45 DNA Artificial sequence H nge region 10 15 <400>
111SEQUENCE A I STING (EMER 017 01 SG gagcccaaat cttgtgacaa aactcacaca
t ct cganiegay gct cadb <210> 112 <211> 15 <212> PRT <213> Artifici al

sequedize PRT
<213> Artificial sequence

<220>
<223> CDR

<400> 214

Ser val Gly Pro Phe Asp Ser
1 5

<210> 215

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 215

Ser val Gly Pro Phe Asp Pro
1 5

<210> 216

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 216

Ser val Gly Pro Phe GlIn His
1 5

<210> 217

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 217

ser val Gly Pro Phe Asp val
1 5

<210> 218

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CDR

<400> 218
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<220> <223> Hi nge region <400> 112 A u Pro Lys Ser Cys Asp Lys Thr
H's Thr Ser Pro Pro Ser Ser
<400> 114 000 <210> 115 <211> 19 <212> PRT <213> Artifici al
<220> <223> Hinge regi onssatRRec A E5T™MRI (B¥ek Ber olihggPro Pro Thr Pro

116 Vval

Pro Ser Thr

Artificial
<210> 219
<211> 7
<212> PRT
<213>
<220>
<Z223> CDR
<400> 219

MoPm)ﬁoPH)Mo

Pro Pro Thr

Artificial sequence

ier val Gly Pro Phe Asp Leu
5

<210> 220
<211l> 9
<212> PRT
<213>
<220>
<223> CDR
<400> 220

Artificial sequence

Pro 151015 Ser

Gln His His Ser Asp Asn Pro Trp Thr
1

221
1530
DNA

<210>
<211>
<212>
<213>

<220>
<223>

<400> 221
aagcttgccg

gataccaccg
tctctgaaga
gtgcgccaga
ggtactacct
agcaccgect

gcacgctcag

gggggtggag
ggcgggggtg
ggcgaaagag
taccaacaga
gaaggaattc

agcagcctag

5

ccatggaagc
gagaggtgca
tttcctgtaa
tgcccgggaa
acaaccggaa
acctgcaatg
tecggeecttt
gctctggtgg
gctctgaaat
ccaccctctce
aacctggcca
cagccaggtt

agcctgaaga

Artificial sequence

cccagctcag
gctggtgcag
gggctccggt
aggcctcgag
gttcaagggc
gagcagcctg
cgactcctgg
cggtggctct
tgtgttgaca
ctgccgagcea
ggctcctagg
cagtggcagt
ttttgcagtt

Cb37 specific binding protein

cttctettec
tctggagcag
tactcattca
tggatgggca
caggtcacta
aaggcctcgg
ggccagggca
ggcggaggtg
cagtctccag
agtgaaaatg
ctccteatct

ggctccggga
tattactgtc

tcctgetact
aggtgaaaaa
ctggctacaa
atattgatcc
tctececgecga
acaccgccat
ccctggtcac
gatccggtgg
ccaccctgtc
tttacagcta
attttgcaaa
cagacttcac

aacatcattc

Page 113

Pro Ser

. <210> 116 <211>
pigg! Lly3RronPhe f45@i Ble sequence <220> <223> Hinge regi on <400>
15 <210> 117 <211> 186 <212> DNA <213>
sequence <220> <223> Hi nge regi on <400> 117

ctggctccca
gcccggagag
tatgaactgg
ttattatggt
caagtccatc
gtattactgt
tgtctcctcet
cggcggatct
tttgtctcca
cttagcctgyg
aaccttagca
tctcaccatc

cgataatccg

120
180
240
300
360
420
480
540
600
660
720
780

151015 <210> 113 <400> 113 000 <210> 114
sequence

6



gagct caaaa ctcctctcgg ggatacgacc catacgtgtc cccgetgtcc tgaaccgaag60
Page 92 SEQUENCE LI STING (EMER 017 01 SG) tcctgcgata cgcctccgcec
at gt ccacgg tgcccagagc ccaaatcatg cgatacgcccl20 ccaccgtgtc cccgetgtcc
t cat gcgat a ccOEURNAEC BT GVE Carea 080 Qlg66ral86 <210> 118

tgaaccaaa
<211%99%psa

<400§ac]aja§a&61 ak&htle¥sc TREgHLRch
Cys

Zecg

gc

51015 Pro GQu Pro LyS “Ser
Cys PF@&t20pB30cazapro cegggagsarc GrsaymycTheccRgacdecotdaggt@ys Pro AFY

ors BBt ipsths rokorsic AiodRBe

<220g9cg233zggHt ggeranegy
oA

tgcaaggtct ccaacaaagc

gggcagcccc
aaccaggtca
tgggagagca
gacggctcct
aacgtcttct

ctctcectgt

ccc4s
gcgtcctcac

gagaaccaca
gcctgacctg
atgggcagcc
tcttcctcta
catgctccgt
ctccgggtaa

Thr

Pro

Pro Pro Pro

Yo E e R A e |

s Pro

s Pro

g

oaft

9629 FIAAGHIAIAR AT4PIRAIGE AHCBIBIEG>CAREZEL QY nge B4Yi on
a&‘b’ga’%‘%ptc-r:%gggéb Bl s P
s Asp Thr

@OArg
fo Pro r

nce

@hagataxy ktfcg@gog camabtdah Cé@aaagraacct caosca

cgtcctgcac
cctcecagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctec
gatgcatgag

atgatctaga

caggactggc
cccatcgaga
ctgcccccat
ggcttctatce
tacaagacca
accgtggaca

gctctgcaca

tgaatggcaa
aaaccatctc
cccgggatga
Caagcgacat
cgccteccygt
agagcaggtg

accactacac

ggagtacaag
caaagccaaa
gctgaccaag
cgccgtggag
gctggactcc
gcagcagggg

gcagaagagc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Glu Ala

1

Asp

Lys

Th
50

Phe

Leu
65

Asn
Th

Ser

Met Ty

Thr

Fro

Glu

Arg

222
503
FRT

Artificial sequence

(D37 specific binding protein

222

Pro

Thr Gly

20

Gly Glu
35

r Gly Tyr

Trp Met

Lys Phe

r Ala Tyr

100

r Tyr Cys
115

Ala GIn Leu Leu Phe Leu

5

Glu

sSer

Asn

Gly

Ala

val

Leu

Met

Asn

70

Gly

Gln

Arg

Gln

Lys

Asn

55

Ile

GIn

Trp

Ser

Leu

Ile

40

Trp

ASp

val

ser

val
120

val
25

Ser
val
Pro
Thr
ser
105

Gly

Leu Leu

10

Gln ser Gly

Cys Lys Gly

GIn Met

60

Arg

Tyr Tyr Gly

75

Ile Ala

90

Ser

Leu Lys Ala

Pro Phe Asp

Page 114

Leu

Ala

Ser

45

Pro

Gly

AsSp

Ser

Ser
125

Trp

Glu

30

Gly

Gly

Thr

Lys

Asp

110

Trp

Leu
15

val
Tyr
Lys
Thr
ser
a5

Thr

Gly

Fro

Lys

ser

Gly

Tyr

80

Ile

Ala

GIn

1140
1200
1260
1320
1380
1440
1500
1530



<210> 120 <211> 15 <212> PRT <213> Artificial sequence <220> <223>
Hi nge regi on <400> 120 Qu Pro Lys Ser Ser Asp Thr Pro Pro Pro Cys
Pro Arg Cys Pro 151015 <210> 121 <211> 45 <212> DNA <213> Artifici al
sequence <220> <223> Hi ngequeRQE Q1 sTHQAIENGE QLY SN NS (BI ER 017 01 SG
<400> 121 gagcccaaat cttgtgacac acctccccca tccccacggt ccccads <210>
<211@1y<§§ elpVah Thb Hpd S¢5 PR Gl iKlyabers 6que¥ et 223> Hi nge
regi on 0> 122 GQu Pro Lys Ser Cys Asp ]fg Thr Pro Pro Pro Ser Pro
Arg Ser Pro 1015 <210> 123 <211> 45 <212> DNA <213> Artificial

er Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
SeqL%lgcé 150 155 160

Ser Glu ITe val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro
165 170 175

Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Asn val Tyr Ser
180 185 190

Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu
195 200 205

Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala Arg Phe Ser
210 215 220

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
225 230 235 240

Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His His Ser Asp Asn Pro
245 250 255

Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly Asp GIn Glu
260 265 270

Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro Ala Pro
275 280 285

Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
290 295 300

Asp Thr Leu Met ITe Ser Arg Thr Pro Glu val Thr Cys val val val
305 310 315 320

Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
325 330 335

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr
340 345 350

Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp
355 360 365

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu
370 375 380

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg
385 390 395 400

Page 115



<220> <223> Hi nge region <400> 123 gagcccaaat cttctgacac acctccccca
tccccacggt ccccad45 <210> 124 <211> 15 <212> PRT <213> Artifici al
sequence <220> <223> Hi nge regi on <400> 124 GQu Pro Lys Ser Ser Asp

Thr Pro Pro Pro Ser Pro AEQUERCE ISP ING YeMERL 217 2h0361 25 <211> 45 <212>
DNA <213> Artificial sequence <220> <223> Hi nge region <400> 125

gagcebngse @t gﬂbqjggcﬂa"cé%d’éecla"q gi(f@aegw ghedausTheotes <211> <212>
<213> <220> <223> 00> 126 15 PRT 'Artificial sequéﬂée Hi nge region

126 du Pro Lys Ser Cys Asp Thr Pro Pro Pro Ser Pro Arg Cys Pro
Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
420 425 430

ITe Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
435 440 445

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
450 455 460

Lys Leu Thr val Asp Lys Ser Arg Trp Gin GIn Gly Asn val Phe Ser
465 470 475 480

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
485 490 495

Leu Ser Leu Ser Pro Gly Lys
500

<210> 223

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker sequence

<400> 223
Met Asp Phe GIn Vg] GIn Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 15
val Ile Ile Ala Arg Gly val
20

<210> 224

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker sequence

<400> 224
Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly
20

<210> 225

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker sequence

<400> 225
Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser
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151015 Page 94 SEQUENCE LI STING (BIER 017 01 SG <210> 127 <211> 58
<212> PRT <213> Artificial sequence <220> <223> Hi nge regi on <400>
127 Au Ser Pro Lys Ala dn Ala Ser Ser Val Pro Thr Ala @ n Pro @ n
151015 Ala Gu Gy Ser LeeqinaeLyisTM@ (Eher Dhy Al acPro Ala Thr Thr
Arg 252530 Asn Thr5dy Arg Ay Ayl@ u Qu Lys Lys 1%s Gu Lys Gu
Lys Gu 354045 Gu G@n Qu Au Arg Qu Thr Lys Thr Pro 5055 <210> 128
<211z21gl s2¢l2> PRT <213> Artificial sequence <220> <223> CDR <400>
128 £§%§5Th6 Ser A n Asn Val Tyr Ser Tyr Leu Ala 1510 <210> 129 <211>

11 <24xs PRI <213> Artificial sequence <220>
<213> Artificial Sequence

<220>
<223> Linker sequence

<400> 226
Gly Gly Gly Gly Sgr Gly Gly Gly Gly igr Gly Gly Gly Gly Ala ser
15

<210> 227

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> Linker sequence

<400> 227
Gly Gly Gly Gly Sgr Gly Gly ser Gly igr Gly Gly Gly Gly ?13 Ser
5

<210> 228

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker sequence

<400> 228
Gly Gly Gly Gly Sgr Gly Gly Gly Gly igr Gly Gly Gly Gly Thr Gly
15

<210> 229

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker sequence

<400> 229
Gly Gly Gly Gly Sgr Gly Gly Gly Gly igr Gly Gly Gly Gly Ser Gly
15

Gly Gly Gly Ser Gly Gly Gly Gly Ser
20 25

<210> 230

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge sequence

<400> 230
Cys Pro Pro Cys Pro
1 5
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<223> CDR <400> 129 Arg Thr Ser Ju Ser Val Tyr Ser Tyr Leu Al a 1510
<210> 130 <211> 11 <212> PRT <213> Artificial sequence <220> <223>
CDR <400> 130 Arg Ala Ser A n Ser Val Tyr Ser Tyr Leu Ala 1510 Page

95 SEQUENCE_LI STI NG ( EMERyfh¢e Ak s$8ic 2t piplor<adil> 11 <212> PRT
<213> Artificial sequence <220> <223> CDR <400> 131 Arg Ala Ser Gn

Ser ¥ﬂ5>8%h_8er Tyr Leu Ala 1 5 10 <210> 132 <211>

<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Hinge sequence

<400> 231
Sgr Glu Pro Lys sgr Ser Asp Lys Thr Has Thr Ser Pro Pro Cys Pro
1 15

<210> 232

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge sequence

<400> 232
Aip Leu Glu Pro Lgs Ser Ser Asp Lys Igr His Thr Ser Pro Pro Cys
15

Pro

<210> 233

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge sequence

<400> 233
Aip Gln Glu Pro Lgs Ser ser Asp Lys Igr His Thr Ser Pro Pro Cys
15

Pro

<210> 234

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge sequence

<400> 234

Gly Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro
1 5 10 15

Cys Pro

<210> 235

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Hinge sequence
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11 <212> PRT  <213> Artificial sequence <220> <223> CDR
<400> 132 Arg Ala Ser A n Ser Val Ser Tyr Tyr Leu Ala 1510 <210>
133

SEQUENCE_LISTING (EMER 017 01 SG)
<400> 235

Gly Ser ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro
1 5 10 15
Cys Pro
<210> 236
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> variable Tight chain region
<400> 236
Asp Ile GIn Met Thr GIn Ser Pro Ala igr Leu Ser Ala ser val Gly
1 5 15
Glu Thr val Thr Ile Thr Cys Arg Thr ser Glu Asn val Tﬁr Ser Tyr
20 , 25 3
Leu Ala ;Ep Tyr GIn GIn Lys 21n Gly Lys Ser Pro Gln Leu Leu val
0 45
Ser Phe Ala Lys Thr Leu Ala Glu Gly val Pro ggr Arg Phe Ser Gly
50 55
Ser Gly Ser Gly Thr GIn Phe Ser Leu Lys Ile Ser Ser Leu GIn Pro
65 70 75 80
Glu Asp ser Gly Sgr Tyr Phe Cys Gln gis His Ser Asp Asn Pro Trp
8 0 95
Thr Phe Gly Gly Gly Thr Glu Leu Glu Ile Lys
100 : 105
<210> 237
<211> 107
<212> PRT
<213> Artificial seguence
<220>
<223> variable Tight chain region
<400> 237
Glu Ile val Leu Thr GIn ser Pro Ala Igr Leu Ser Leu Ser Pro Gly
1 5 15
Glu Arg Ala Thr Leu Ser Cys Arg ;hr Ser Glu Asn val Tﬁr ser Tyr
20 5 3
Leu Ala ;Ep Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
40 45
Tyr Ehe Ala Lys Thr Leu gga Glu Gly 1Ile Pro Ala Arg Phe Ser Gly
0 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala val Tyr Tyr Cys Gln 315 His Ser Asp Asn gro Trp
85 0 5
Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys
100 105
<210> 238
<211> 107
<212> PRT
<213> Artificial sequence
<220> )
<223> variable Tight chain region
<400> 238
Glu Ile val Leu Tgr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 10 15

Page 119



<211> 5 <212> PRT <213> Artificial sequence <220> <223> CDR <400> 133
Ser Tyr Met Asn Met 15 <210> 134 <211> 5 <212> PRT <213> Artificial
sequence <220> <223> CDR <400> 134 Ser Tyr Trp Ile Ay 15 <210> 135

<211> 7 <212> PRT <213> gféLjEﬁt@_iLgls-l—:_S,&‘q;E@Q@Ofﬁaﬁ>s§)223> CDR <400> 135
SEQUEI\K:E;@IASIIE? (EVERrOdys Qtg Sé%)a A G aAsSeVa1833fgr lsey §m Ser 15

Leu Ala ;Ep Tyr GIn Gln Lys 250 Gly Gln Ala Pro Arg Leu Leu Ile

45
Tyr Phe Ala Lys Thr Leu ?;a Glu Gly Ile Pro géa Arg Phe Ser Gly
50
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala g§1 Tyr Tyr Cys Gln Has H1s Ser Asp Asn Pro Trp
9 95
Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys
100 105
<210> 239
<211> 107
<212> PRT
<213> Artificial Sequence
<220> ) ) .
<223> variable Tight chain region
<400> 239
Glu ITe val Leu T?r Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
10 15
Glu Arg Ala Ehr Leu Ser Cys Arg ggr Ser Gln Asn val ggr Ser Tyr
0
Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Phe Ala Lys Thr Leu ?}a Glu Gly Ile Pro géa Arg Phe Ser Gly
50
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala g§1 Tyr Tyr Cys G1n Hgs His Ser Asp Asn Pro Trp
9 95
Thr pPhe Gly 6¢1In Gly Thr Lys val Glu Ile Lys
100 105
<210> 240
<211> 107
<212> PRT
<213> Artificial Sequence
<220> ) ) .
<223> variable 1ight chain region
<400> 240
Glu ITe val Leu Thr Gln ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala ;Br Leu Ser Cys Arg {hr Ser Glu Ser val Tyr Ser Tyr
5 30
Leu Ala ;gp Tyr G1In GIn Lys 260 Gly Gln Ala Pro Arg Leu Leu Ile
45
Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro ega Arg Phe Ser Gly
50 55
ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala gg1 Tyr Tyr Cys Gln His His Ser Asp Asn Pro Trp
20 95
Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys
100 105
<210> 241
<211> 116
<212> PRT

<213> Artificial Sequence
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<210> 136 <211> 7 <212> PRT <213> Artificial sequence <220> <223> CDR
<400> 136 Gy Ala Ser Thr Arg Ala Thr 15 <210> 137 <211> 7 <212> PRT
<213> Artificial sequence <220> <223> CDR <400> 137 Asp Al a Ser Asn
Arg Ala Thr 15 <210> 138 ssQIENeel/IsI2H@ XERERT 03218>séyti ficial sequence
<220> §§23> CDR <400> 138 Ile Ile Tyr Pro Ay Asp Ser Asp Thr Arg Tyr
S
>

Ser % 65 209 Gl SJA1R @olor210> 130 <211> 17 <212> PRT <213>
Artificial sequence <220>

<400> 241
Ala val GIn Leu GIn GIn Ser Gly Pro Glu Ser Glu Lys Pro Gly Ala
5 10 15
Ser val Lys %1e ser Cys Lys Ala Sgr Gly Tyr Ser pPhe ;hr Gly Tyr
0 2 0
Asn Met gsn Trp val Lys GIn Asn Asn Gly Lys Ser Leu Glu Trp Ile
5 40 45
Gly Asn Ile Asp Pro Tyr E%r GTy Gly Thr Thr Tyr Asn Arg Lys Phe
50 60
Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met GIn Leu Lys gﬁr Leu Thr Ser Glu gsp ser Ala val Tyr Tyr Cys
0 95
Ala Arg Ser val Gly Pro Met Asp Tyr Trp Gly GIn Gly Thr Ser val
100 105 110
Thr val Ser ser
115

<210> 242
<211> 116
<2172> PRT
<213> Artificial sequence

<220> .
<223> variable heavy chain region

<400> 242
Glu val GIn Leu Vg] GIn ser Gly Ala géu val Lys Lys Pro G}y Glu
1 1
Ser Leu Lys §1e Ser Cys Lys Gly ser Gly Tyr Ser Phe Thr Gly Tyr
0 25 30
Asn Met ggn Trp val Arg Gln Met Pro Gly Lys Gly hgu Glu Trp Met
40
Gly Asn Ile Asp Pro Tyr Egr Gly Gly Thr Thr Tyr Asn Arg Lys Phe
50 60
Lys Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80
Leu Gln Trp Sser ggr Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
20 95
Ala Arg ser val Gly Pro Met Asp Tyr Trp Gly GIn Gly Thr Leu val
100 105 110
Thr val Ser ser
115

<210> 243
<211> 116
<212> PRT
<213> Artificial Sequence

<220> .
<223> variable heavy chain region

<400> 243
Glu val Gln Leu Vg] Gln ser Gly Ala g1u val Lys Lys Pro Gly Glu
1 0 15
Ser Leu Lys gée ser Cys Lys Gly ggr Gly Tyr Ser Phe ghr Gly Tyr
0
Asn Met ggn Trp val Arg Gln Met Pro Gly Lys Gly kgu Glu Trp Met
40
Gly Aan Ile Asp Pro Tyr Egr Gly Gly Thr Thr Tyr Asn Arg Lys Phe
5 60
Lys Gly GIn val Thr ITe Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
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<223> CDR <400> 139 Arg Ile Asp Pro Ser Asp Ser Tyr Thr Asn Tyr Ser
Pro Ser Phe G n 151015 Gy SsEQENCE LISTING (EMER 017 01 SG <210>
140 <211> 30 <212> PRT <213> Artificial sequence <220> <223>

Framewor k regi on <400>0a15@Ql(ENﬁE¥eﬂSTﬁ-'G}5(E'&ER Var @i EGISerBQ(:;‘I y Ala Gu
I r er Val/2L Val . Ser S s Ala Ser
o Elp o Lo 5A043 5 S i S5 Qg

Arti Mlxiaah sequehcdy <20me <228 >var are\wiy ksThegiwrhe4d@>vd¥dl G n val
Gn Leu Val A a0Ber Ay Ala d llWal Lys Lys Prol®y Ser 151015 Ser
val [¥sV¥al$eEer®Cys Lys Ala Ser Gy @y Thr Phe Ser 202530 <210> 142
<211> 30 <Z12Z2> PRT <213> Artificial sequence

<210> 244
<211> 116
<212> PRT
<213> Artificial Sequence
<220>
<223> variable heavy chain region
<400> 244
Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
5 10 15
Ser Leu Lys %1e Ser Cys Lys Gly ger Gly Tyr Ser Phe Thr Gly Tyr
0 5 30
Asn Met égn Trp val Arg Gln ﬂgt Pro Gly Lys Gly hgu Glu Trp Met
Gly Asn Ile Asp Pro Tyr Egr Gly Gly Thr Thr Tyr Asn Arg Lys Phe
50 60
Lys Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80
Leu Gln Trp Ser ggr Leu Lys Ala Ser Ssp Thr Ala Met Tyr Tyr Cys
0 95
Ala Arg Ser val Gly Pro Phe Asp Tyr Trp Gly GIn Gly Thr Leu val
100 105 110
Thr val Ser Ser
115
<210> 245
<211> 116
<212> PRT
<213> Artificial Sequence
<220>
<223> variable heavy chain region
<400> 245
Glu val GIn Leu val Gln Ser Gly Ala ggu val Lys Lys Pro Gly Glu
1 5 15
Ser Leu Lys §1e Ser Cys Lys Gly ger Gly Tyr Ser Phe ghr Gly Tyr
0 5 0
Asn Met ggn Trp val Arg Gln get Pro Gly Lys Gly Leu Glu Trp Met
0 45
Gly gsn Ile Asp Pro Tyr ggr Gly Gly Thr Thr Tyr Asn Arg Lys Phe
0 60
Lys Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80
Leu GIn Trp Ser ger Leu Lys Ala Ser Sgp Thr Ala Met Tyr Tyr Cys
3 95
Ala Arg Ser val Gly Pro Phe Asp Ser Trp Gly GIn Gly Thr Leu val
100 105 110
Thr val Ser Ser
115
<210> 246
<211l> 217
<212> PRT

<213> Artificial Sequence
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<220> <223> Framework regi on <400> 142 Gn val Gn Leu Val @n Ser
Ay Ala Qu Val Lys Lys Pro Gy Ser 151015 ser val Lys Val Ser Cys
Lys Ala Ser Ay Ay Thr Phe Ser 202530 <210> 143 <211> 30 <212> PRT
<213> Artificial sequenceE@mﬂQEJszﬂsmsEE&HEWQ?MHISGjOn <400> 143 GQu
vaI 49>Leu Val n Ser Ala Gu Val Lys Lys Pro Ay Ala 151015
. fymen sy EHEF?”Gl@'X%)IESG”SThr val Lys Ile ser cys Lys Val Ser

(]y wo-Thig Phe Thr 202530 <210> 144 <211> 30 <212> PRT <213>
Artlmaclpab cﬂequanmeu <GZIZ/OG1y<2’2’3>Sd'?f mmah.duegmamrsm>ms44 d u val

dn Lku val ﬁa du vaFLOLys Lys Pro 353 u 151015 Ser
Leu F3fs @Sgego et 88 G ot Hhe Thh R0

val va ésp val Ser His Glu Asp Pro Glu val Lys Z?e Asn Trp Tyr
5 40

val Asp Gly val Glu val E%s Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 60

GIn Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His

65 70 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr ;ys Cys Lys val Sser Ssn Lys

85 0 5
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110
Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
115 120 125

Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn

145 150 155 160

Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu

165 170 175
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn val
180 185 190
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn
195 200 205

Lys Ser Leu Ser Leu Ser Pro Gly Lys

210 215

<210> 247
<211l> 473
<212> PRT
<213> Artificial Sequence

<220>
<223> D37 specific binding protein

<400> 247

Asp ITe GIn Met TEr Gln Ser pPro Ala igr Leu Ser Ala Ser V?1 Gly

1 1

Glu Thr val ghr Ile Thr Cys Arg ggr ser Glu Asn val ;yr ser Tyr
0 0

Leu Ala ng Tyr GIn GIn Lys g1n Gly Lys Ser Pro GIn Leu Leu val

0 45
Ser Phe Ala Lys Thr Leu gﬂsa Glu Gly val Pro ser Arg Phe Ser Gly
50 60

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Ser Ser Leu Gln Pro

65 70 75 80

Glu Asp Ser Gly Ser Tyr Phe Cys Gln ;gs His Ser Asp Asn Pro Trp

85 95

Thr Phe Gly Gly Gly Thr Glu Leu Glu Ile Lys Gly Gly Gly Gly ser
100 105 110

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser Ala val Gln Leu Gln

115 120 125
GIn ser Gly Pro Glu Ser Glu Lys Pro Gly Ala Ser val Lys Ile Ser
130 135 140

Cys Lys Ala ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val

145 150 155 160

Lys GIn Asn Asn Gly Lys Ser Leu Glu Trp Ile Gly Asn Ile Asp Pro

165 170 175

Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys Gly Lys Ala Thr
180 185 190

Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr Met GIn Leu Lys Ser
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<210> 145 <211> 30 <212> PRT <213> Artificial sequence <220> <223>
Framewor k region <400> 145 Ju val An Leu val Gdn Ser Ay Ala Gu
val Lys Lys Pro Ay Qu 151015 ser Leu Arg Ile Ser Cys Lys Ay ser

Ay Tyr ser Phe Thr 20253BquedtPat4nc<2tder 397 Al2s) PRT <213>
Artificial ¥squence <220> <2R8> Franmewor k regdon <400> 146 d n Val

dn 'r_%LUngISGG ﬁhsé\uspdey Vel uTm"eayws's Pf.ao seryadl a1v151015 ser

2
Val bys ety CY$ M@ Yo TYA T prs 054‘@ 0 <210> 147
<2112>2512f <215§ )I,DRT F2223%> Artﬁsfl Chl a sqgglence <2 % é:b?,Fr amewor k
regi gy &3Qroluys Ser Ser Asp Lys Thr His Thr Ser Pro PSE Nt LI STI NG

L N B I ST

<211m*014y§&]52>TiﬁR'[e|§2Mb3>IN ts§f~ lpmgaJrhrseque;mevﬁZ%QP Cys val
275 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
325 330 335
Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
355 360 365
Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn val
435 440 445
Phe ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 248
<211> 473
<212> PRT
<213> Artificial Sequence

<220> o
<223> (D37 specific binding protein

<400> 248
Glu Ile val Leu T?r GIn Ser Pro Ala Thr Leu Ser Leu Ser Ero Gly
1 10 5
Glu Arg Ala Ehr Leu Ser Cys Arg ggr ser Glu Asn val Tyr Ser Tyr
0 30
Leu Ala Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Phe Ala Lys Thr Leu Ala Glu Gly ITe Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala ga] Tyr Tyr Cys GIn His His Ser Asp Asn Pro Trp
5 90 95
Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly Gly Gly Gly Ser
. 100 105 110
Gly Gly Gly Gly ser Gly Gly Gly Gly Thr Gly Glu val GlIn Leu val
115 120 125
GIn ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser
130 135 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val
145 150 155 160
Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
165 170 175
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<223> Franework region <400> 150 Trp Val Gn Gn Ala Pro Gy Lys Ay
Leu Au Trp Met Ay 1510 <210> 151 <211> 14 <212> PRT <213>
Artificial sequence <220> <223> Franework regi on <400> 151 Trp Val

Arg Gn Met Pro Ay Lys &kgudned 1@sttiNg qeMBi ol Yo1l18dP <210> 152 <400>
152 090 T¥2 16ty ¢BB ThaOUw 1H8 AB60Ar2 Ll¥s PhBALys2¢ 1y G3R wdl1Phr PRT <213>

Artificial ql¥thce <220> <223>18r ampwor k r egi 0F92400>_154 Arg Val
Thr T >Thrig h%SF’Agﬁséer'” Lt %ﬁérT@egﬂiﬂP’%% %‘@1 TRRt>%E B*"151015 Leu
Arg Ger LikeWnIAr gerSeksp A A mebrmyN aywalys TVIn Avg seysvaAl @1yAr g 202530

SEQUENCE10| STI NG %ENER 02%5 01 SG <210>_ 1% <211> 32 <212> PRT <213>

S Pra.; p &l rg Gly Thr Leu val Thr val Ser Ser Asp
Arti FEEMEF AS8qlncEP 0B ¥3s oD

Gln Glu Pro Lys Ser Ser Asp Lys Thr His Thr $Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285
val val Asp val Sser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
325 330 335
Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
355 360 365
Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn val
435 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 249
<211> 473
<212> PRT
<213> Artificial Sequence

<220>
<223> (D37 specific binding protein

<400> 249
Glu Ile val Leu T?P Gln Ser Pro Ala Ihr Leu Ser Leu Ser Pro Gly
1 0 15
Glu Arg Ala Thr Leu Ser Cys Arg 31a Ser Glu Asn val Tyr Ser Tyr
20 5 30
Leu Ala ;rp Tyr GIn GIn Lys PBO Gly Gln Ala Pro Arg Leu Leu Ile
5 4 45
TYyr Pge Ala Lys Thr Leu A;a Glu Gly Ile Pro Ala Arg Phe Ser Gly
5 5 60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala ga] Tyr Tyr Cys Gln Has His Ser Asp Asn Pro Trp

5 9 a5
Thr Phe Gly GIn Gly Thr- Lys val Glu Ile Lys Gly Gly Gly Gly Ser
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu val GIn Leu val
115 120 125
Gln ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser
130 135 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp Val
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<223> Franmewor k regi on <400> 155 Arg Val
Thr Ser Thr Ala Tyr

Thr Al a Val

<213> Artificial

Leu ’§e9r iBrMe\f A

v
20253 £34031y167y ¥

Thr RAsp S¢ﬁrA1

Thr ,_Aglpl_
<213> Ap

g/é‘

ficia

Bk

Val HAier Phé eAsBeTyAlTap Asly
225 230

Gln
Ala
Pro
val
val
305
Gln
Gln
Ala
Pro
Thr
385
Ser
Tyr
Tyr
Phe

LYysS
465

Glu Pro Lys

Pro
Lys
val
290
Asp
Tyr
Asp
Leu
Arg
370
Lys
Asp
Lys
ser
Ser

450
Ser

<210> 2
<211> 4
<212> P

<213>

<220>
<223>

<4Q0> 2

Glu
1
Glu
Leu
Tyr
ser
65
Glu
Thr

Gly

Ile
Arg
Ala
Phe
50

Gly
Asp
Phe

Gly

Glu
AsSp
275
AsSp
Gly
ASn
Trp
Pro
355
Glu
ASn
Ile
Thr
Lys
435
Cys

Leu

50
73
RT

Leu
260
Thr
val
val
Ser
Leu
340
Ala
Pro
Gln
Ala
Thr
420
Leu
Ser

Ser

Ser
245
Leu
Leu
Ser
Glu
Thr
325
Asn
Pro
G1n
val
val
405
Pro
Thr
val

Leu

ser
Gly
Met
His
val

310
Tyr
Gly
Ile
val

Ser
390
Glu
Pro
val

Met

Ser
470

s Ser _Thr

Yi LRY S
1ﬁ1r32yr<&$2>A
<223> Fr anewor k8¢ egi on <400> 15I85Ar
AsPryYsriar de
IATRY EerTRep Gt A2

sequenc215<

i

1054
ry70

> <2

fe
Y

Val
JYBeyeu
$2H3>a

I apwor

Thr
met G u 151015 Leu ser
Tyr Tyr cys Ala Arg 202530 <210> 156 <211> 32 <212> PRT
sequenceEQIBéNQE <22 Bve KEREFR\OQF kOIr 8@) on <400> 156 Arg
melé®@ u 151015
HyE N a Arg
y<Phd™L rgleqh a}Sﬂquence <220>
Ile90'hr Al a Asp Thr Ser
n Tép gS8er A u Asp
<212> PRT
400> 158 dn

i Ay

hr

Ile Thr Ala Asp G u Ser

Ser Leu Arg Ser G u Asp

Ala:%

8erab”s

regi on

Grs GPerThrl eelSer] Tir Y 1a S&yrselreaspd n
235 240

Asp Lys Thr His

Gly
Ile
Glu
295
His
Arg
Lys
Glu
Tyr
375
Leu
Trp
vai
Asp
His
455
Pro

Artificial Sequence

Pro
Ser
280
Asp
Asn
vai
Glu
Lys
360
Thr
Thr
Glu
Leu
Lys
440
Glu

Gly

Ser
265
Arg
Pro
Ala
val
Tyr
345
Thr
Leu
Cys
Ser
Asp
425
Ser
Ala

Lys

250
val

Thr
Glu
Lys
Ser
330
Lys
Ile
Pro
Leu
Asn
410
ser
Arg

Leu

Cp37 specific binding protein

50
val

Ala
Trp
35

Ala
ser
Phe
Gly

Gly
115

Leu
Thr
20

Tyr
Lys
Gly
Ala
GIn

100
Gly

Thr
5
Leu
Gln
Thr
Thr
val
85
Gly

Ser

GlIn
Ser
Gln
Leu
Asp
70

Tyr
Thr

Gly

Ser
Cys
LysS
Ala
55

Phe
Tyr
Lys
Gly

Pro
Arg
Pro
40

Glu
Thr
Cys
val

Gly
120

Ala
Ala
25

Gly
Gly
Leu
Gin
Glu

105
Gly

Thr
10

ser
Gln
Ile
Thr
His
a0

Ile

Thr

Thr
Phe
Pro
vai
Thr
315
val
Cys
ser
Pro
val
395
Gly
Asp
Trp

His

Leu
Glu
Ala
Pro
Ile
75

His
Lys
Gly

Ser
Leu
Glu
Lys
300
Lys
Leu
Lys
Lys
Ser
380
Lys
Gin
Gly
Gln

Asn
460

ser
Asn
Pro
Ala
60

Ser
Ser
Gly

Glu

Page 126

Pro Pro Cys

Phe
val
285
Phe
Pro
Thr
val
Ala
365
Arg
Gly
Pro
Ser
GIn

445
His

Leu
val
Arg
45

Arg
Ser
Asp
Gly

val
125

Pro
270
Thr
Asn
Arg
val
Ser
350
Lys
ASp
Phe
Giu
Phe
430
Gly

Tyr

ser
Tyr
30

Leu
Phe
Leu
Asn
Gly

110
GlIn

255
Pro

Cys
Trp
Glu
Leu
335
Asn
Gly
Glu
Tyr
Asn
415
Phe
Asn

Thr

Pro
15

ser
Leu
Ser
Glu
Pro
95

Gly

Leu

Pro
Lys
val
TYyr
Glu
320
His
Lys
Gln
Leu
Pro
400
Asn
Leu

val
Glin

Gly
Tyr
Ile
Gly
Pro
80

Trp

Ser

val



151015 SEQUENCE LI STING (EMER 017 01 SG Trp Ser Ser Leu Lys Al a Ser
Asp Thr Ala Met Tyr Tyr Cys Ala Arg 202530 <210> 159 <211> 32 <212>
PRT <213> Artificial sequence <220> <223> Franmework regi on <400> 159

His Val Thr Ile Ser A a AsfuehyB 19efriNd €emed oIro1Ake Tyr Leu G n
15106t Fep SerABecTueall yss Alva Ber GAsgligerALeu Mps IMer sdiyr Cys Al a

Arg 202 21 0 <21 12> PRT <PM3> Artificial, sequence
<220§y gﬁ% #rg%ég 4regfo %%%4 GH)B YA PRRE VAl Ifﬁelﬁr Leu Asp
Thr ﬁie;r GVﬁ|MeSeﬁr0Thﬂy/£[y% aw Lbetm@l ﬁrplﬁi I8yl hén T@6 AZ@rpkeU Lys Al a
Au p Thr Ala VapsT r Tyr Cys Ajafav 202530 <21075161 <211> 11

<212£WPF'®I""<‘32'|13§g Frf‘rf |"é¥'" @éﬁ@gc@’%f ®Ly&2685 G MdwHitk regi on
<4007 1G4 T;r'IQ §L% s Y]eﬂ%r Xed T}-PrLe\daclsE}rSé R 410

Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Ser val Gly
210 215 220
Pro Phe Asp Ser Trp Gly GIn Gly Thr Leu val Thr val Ser Ser Asp
225 230 235 240
GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
GIn Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His
325 330 335
Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile ser Lys Ala Lys Gly GIn
355 360 365
Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val
435 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 251
<211> 480
<212> PRT
<213> Artificial Sequence

<220> .
<223> (037 specific binding protein

<400> 251
Ala val GIn Leu G;n GIn Ser Gly Pro Glu Ser Glu Lys Pro Gly Ala
1 10 15
Ser val Lys Ige Ser Cys Lys Ala ggr Gly Tyr ser pPhe Thr Gly Tyr
2 30
Asn Met Asn Trp val Lys GIn ﬁgn Asn Gly Lys Ser Leu Glu Trp Ile
35 45
Gly Asn Ile Asp Pro Tyr Egr Gly Gly Thr Thr Tyr Asn Arg Lys Phe
50
Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met GIn Leu Lys Ser Leu Thr Ser Glu Agp ser Ala val Tyr Tyr Cys
85 9 a5
Ala Arg Ser val Gly Pro Met Asp Tyr Trp Gly GIn Gly Thr ser val
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<210> 162 <211> 11 <212> PRT <213> Artificial sequence <220> <223>
Framewor k regi on <400> 162 Trp Ay Arg Gy Thr Leu Val Thr Val Ser
Ser 1510 SEQUENCE_LI STING (EMER 017 01 SG <210> 163 <211> 11 <212>

PRT <213> Artificial seqy@@gcg_@gﬁf@zgﬁmﬁwg regi on <400> 163
p Ay Adn d@wdrhr Met Val Thrigval Ser Ser 15101&210> 164 <400> 164

000'H21®$1§§§ %ﬂ09$¥$ﬁﬁ @bOGkﬂiﬁf Qb6 G ¥ QB65®0@1KZﬁO> 167 <400>

167 0 gquence <220>
<22 2Rek on <’§}i§§o> 12’@ ng é‘z&%ﬁ E’éu’ f'val Thr Val

Ser SSE‘I’ Pr1c5J@Oa<E+ik()1zem1§%5<laahlser1Pr62a12/><1;RRlE\rg2ma>TWn' tuetnsggal sequence
145 1
Cys Arg Thr ser Glu Asn val Tyr Ser Tyr Leu Ala Trp Tyr GIn Gln

165 170 175
Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu
180 185 190
Ala Glu Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
195 200 205
Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe Ala val Tyr
210 215 220
Tyr Cys GIn His His Ser Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr
225 230 235 240
Lys val Glu Ile Lys Gly Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr
245 250 255
His Thr Ser Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
260 265 270
val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
275 280 285
Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
290 295 300
Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
305 310 315 320
Lys Thr Lys Pro Arg Glu Glu G1n Tyr Asn Ser Thr Tyr Arg val val
325 330 335
Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
340 345 350
Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
355 360 365
Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn val Tyr Thr Leu
370 375 380
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys
385 390 395 400
Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
405 410 415
Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
420 425 430
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
435 440 445
Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
450 435 460
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470 475 480

<210> 252
<211> 472
<212> PRT
<213> Artificial Sequence

<220> . .
<223> (D37 specific binding protein

<400> 252
Glu I1e val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser ;go Gly
1 5 10
Glu Arg Ala Tgr Leu Ser Cys Arg ;Er Ser Glu Asn val Tgr Ser Tyr
2 3
Leu Ala Trp Tyr GIn GlIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
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<220> <223> Framework region <400> 169 Trp Ay Lys Ay Thr Thr Val
1510 <210> 170 <211> 23 <212> PRT <213> Artificial
sequence <220> <223> Franmework region <400> 170 SEQUENCE_ LI STI NG

Thr Val

Ser

Ser

(EMER 017 01 SG G u Il esk@ienetLtErtNGG (AMSED1ProL AR Thr Leu Ser Val
Ser ©hp ASp \PhESA (FL a® TyrATYr Alva Gl Hi® Wi SeserOxsp 28n <2 0SriL71 <211> 23

B AR L s BT S ey

<212
<4ooih'11D

Ay 4bl@lyp yuc Py GeAlAyThly lcdy AQer ATy SeP(M1a2¥0P Gl A ew2d T 23 <212>
(5)<|92r%051y<2A%§> Fr &2fewor k r egi on <400> 172

PRT <21
Glin
Cys
145
Lys
Tyr
Leu
Leu
Pro
225
Glu
Pro
Lys
val
Asp
305
Tyr
Asp
Leu
Arg
Lys
385
Asp
Lys
Ser

Ser

ser
465

3>
Ser

130
Lys
Gln
Tyr
Thr
Thr
210
Met
Pro
Giu
Asp
Asp
290
Gly
Asn
Trp
Pro
Glu
370
Asn
Ile
Thr
Lys
Cys

450
Leu

<210> 2
<211> 4
<212> P

<213>

<220>
<223>

<400> 2

1

Arlpi
Gly
Ala
Asn
Gly
val
195
ser
Asp
Lys
Leu
Thr
275
val
val
Ser
Leu
Ala
355
Pro
Gln
Ala
Thr
Leu
435
Ser

ser

53
&3
RT

fici

Ser
AsSn
Gly
180
AsSp
Glu
Tyr
Ser
Leu
260
Leu
ser
Glu
Thr
Asn
340
Pro
Gln
val
val
Pro
420
Thr
val

Leu

Gly
Gly
165
Thr
Lys
Asp
Trp
Ser
245
Gly
Met
His
val
Tyr
325
Gly
Ile
val
Ser
Glu
405
Pro
val
Met

Ser

| sequ
Pro Glu Ser G

TYr
150
Lys
Thr
Ser
ser
Gly
230
Asp
Gly
Ile
Giu
His
310
Arg
Lys
Glu
Tyr
Leu
390
Trp
val
Asp
His

Pro
470

135

fres

Ser Phe Thr Gly Tyr

ser
TYr
ser
Ala
215
Gln
Lys
Pro
ser
Asp
295
ASn
val
GTu
Lys
Thr
375
Thr
Glu
Leu
Lys
Glu

455
Gly

Artificial Sequence

Leu
Asn
Ser
200
val
Gly
Thr
Ser
Ar

280
Pro
Ala
val
Tyr
Thr
360
Leu
Cys
ser
AsSp
ser
440
Ala

Lys

Glu
Ar

185
Thr
TYyr
Thr
His

val
265

g Thr

Glu
Lys
ser
Lys
345
Ile
Pro
Leu
AsSn
Ser
425
Arg

Leu

155
Trp ITe
170

g Lys Phe

Ala Tyr
Tyr Cys

Ser val
235

Thr Ser

250

Phe Leu

Pro Glu
val Lys
Thr Lys
315
val Leu
330
Cys Lys
Ser Lys
Pro Ser
val Lys
395
Gly GIn
410
Asp Gly
Trp GIn

His Asn

(D37 specific binding protein

53

5

Glu val GIn Leu val GIn Ser Gly Ala Glu val
10

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr
20 25

Asn Met Asn Trp val Arg GIn Met Pro Gly Lys
40

35

Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr
Page 129

ser
140
Asn
Gly
Lys
Met
Ala
220
Thr
Pro
Phe
val
Phe
300
Pro
Thr
val
Ala
Arg
380
Gly
Pro
ser
GIn

His
460

Lys

Ser

Sy

val Lys Ile

Met Asn Trp

Asn
Gly
GIn
205
Arg
val
Pro
Pro
Thr
285
ASn
Arg
val
ser
Lys
365
Asp
Phe
Glu
Phe
Gly

445
Tyr

Lys
Phe

Ile
Lys
190
Leu
Ser
ser
Cys
Pro
270
Cys
Trp
Glu
Leu
AsSn
350
Gly
Glu
Tyr
AsSn
Phe
430
Asn

Thr

Pro

Thr
30

Gly Leu Glu

Tyr

45
Asn

Arg

ASp
175
Ala
Lys
val
ser
Pro
255
Lys
val
Tyr
Glu
His
335
Lys
Gin
Leu
Pro
AsSn
415
Leu
val

Gln

Gly
15

Gly
Trp

Lys

rk region

r
r

er
val
160
Pro
Thr
Ser
Gly
ser
240
Ala
Pro
val
val
GIn
320
GIn
Ala
Pro
Thr
ser
400
Tyr
TYr
Phe

Lys

Glu
Tyr
Met

Phe

Leu Ser

Pro



Asp Ile Gn nmet Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Gy
151015 Asp Arg Val Thr Ile Thr Cys 20 <210> 173 <400> 173 000 <210>
174 <400> 174 000 <210> 175 <211> 23 <212> PRT <213> Artificial

sequence <220> <223> Fr ageyMinKeESIrow: <4017 01A8¢ 1le G n Met Thr
Gn Ser5Pro Ser Ala net Ter Ala Ser Val @y 151015

SE Ty 181 ¥ (EvEReosr dlagep PE%EAFgﬂVaﬁe'THhFIMé I Cys 20
<21000,1 261 90501 6 40 (72195 e 7asy e A3 FALE AT 63

Artificial sequengs <220> <223> wor K region” < >7177 Ala lle
G n ABuATOIISeBE valSely Piro Bey ASprsdretriSely Alla Sar ThalLed vall51015 Asp

Arg Nal Tfr II%OOTQ %s é,p < 101951(;&\(}515 2 <%_1J2> PRT, <213>
Artitic isi quEn iy 40 y<2 §>Selfr Yielye i GWR{{W
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Ile val
130 135 140
Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala
145 150 155 160
Thr Leu Ser Cys Arg Ala Ser Glu Asn val Tyr Ser Tyr Leu Ala Trp
165 170 175
Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile Tyr Phe Ala
180 185 190
Lys Thr Leu Ala Glu Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser
195 200 205
Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe
210 215 220
Ala val Tyr Tyr Cys GIn His His Ser Asp Asn Pro Trp Thr Phe Gly
225 230 235 240
GIn Gly Thr Lys val Glu Ile Lys Gly Asp GIn Glu Pro Lys Ser Ser
245 250 255
Asp Lys Thr His Thr Ser Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
260 265 270
Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
275 280 285
Ile ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His
290 295 300
Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val
305 310 315 320
His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
325 330 335
Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly
340 345 350
Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
355 360 365
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val
370 375 380
Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Vval Ser
385 390 395 400
Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser Asp Ile Ala val Glu
405 410 415
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
420 425 430
val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
435 440 445
Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met
450 455 460
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
465 470 475 480
Pro Gly Lys

<210> 254
<211> 473
<212> PRT
<213> Artificial Sequence

<220> L ) i
<223> D37 specific binding protein

<400> 254
Glu Ile val Leu T?r Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 15
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<400> 178 Asp Ile G n Leu Thr Gn Ser Pro Ser Phe Leu Ser Ala Ser Val
Ay 151015 Asp Arg Val Thr Ile Thr Cys 20 <210> 179 <211> 23 <212>
PRT <213> Artificial sequence <220> <223> Franmework regi on <400> 179
Ala Ile Arg Met Thr G n SequeRce_IBiserser(eker) 032rolAke) Ser Val dvy
1510¢H AsB edrangalLemmen Cis M?%SSQU 2140 Y8D T«le_er PPr <212> PRT

<213 f C I 01y SG <220>
223EELﬁAﬁ?re;/@rk ?Zigﬁg(’ﬁfhi%)%%ﬁ Aﬁl %% QE% “thr Leu iLe Ser Pro Ser
Ser TwuPBeraldl aySahrVadu &y dam%lﬁswré\r@avm-g Fhe sdreGTEhr Cys 20

<210> 1253 <211>. 23 <212>5PRT <213> flfir,q al %uence <220> <223>

= anégmlﬁ rSeeé"I 8'”/ gﬂa@splgl'ie Leu T e ser Ser u Glu 560

Glu Asp Phe Ala g§1 Tyr Tyr Cys Gln gis His Ser Asp Asn Pro Trp
0 95
Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly Gly Gly Gly Ser
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu val Gln Leu val
115 120 125
Gln Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser
130 135 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val
145 150 155 160
Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
165 170 175
Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys Gly GIn val Thr
180 185 190
Ile ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu Gln Trp Ser Ser
195 200 205
Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Ser val Gly
210 215 220
Pro Met Asp val Trp Gly GIn Gly Thr Thr val Thr val Ser Ser Asp
225 230 235 240
Gln Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
325 330 335
GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys vVal Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn
355 360 365
Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn val
435 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 255

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge region
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Asp Ile An Met Thr Gn Ser Pro Ser Thr Leu Ser Ala Ser Val Gy
151015 Asp Arg Val Thr Ile Thr Cys 20 <210> 182 <211> 15 <212> PRT
<213> Artificial sequence <220> <223> Franmework regi on <400> 182 Trp

Tyr Gn A@n Lys Pro Ay GdqueRca (Ase1dd Gehal ohewil k& Tyr 151015 <210>
183 <4@9>238B3 000 <210> 184 <211> 15 <212> PRT <213> Artificial
sequet re2E>Sen23s APakenwdhR HiegThh acte REASEFPPyr G n A n Lys
Pro y Lys Ala Pro Lys Leu Leu & Tyr 151015 <210 185 <211> 15
<212> PRT <213> Artificial sequence SEQUENCE LI STING (EMER 017 01
Sc) <2Be>25@23> Framewor k regi on <400> 185 Trp Tyr Gn Gn Lys Pro
Ay >V§é§} Pro Lys Leu Leu Ile Tyr 151015 <210> 186 <211> 15 <212>
1

PRT 32853>AAliteh £ 01 abqgdpence <220>

<220>
<223> Hinge region

<400> 256
G}u Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Ser Ser
5 10

<210> 257

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge region

<400> 257
G}u Pro Lys Ser Sgr Asp Lys Thr His Ihr Cys Pro Pro Ser Pro
0 15

<210> 258

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge region

<400> 258
G}u Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
5 10 15

<210> 259

<211> 15

<212> PRT

<213> Artificial Sequence

<220> .
<223> Hinge region

<400> 259
Glu Pro Lys Ser Cgs Asp Thr Pro Pro Pro Cys Pro Arg Ser Pro
10 15

<210> 260

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Hinge region

<400> 260
Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Ser Pro Arg Cys Pro
1 5 10 15
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<223> Franmewor k regi on <400> 186 Trp Tyr Gn Gn Lys Pro Gy Lys Al a
Pro Lys Arg Leu Ile Tyr 151015 <210> 187 <211> 15 <212> PRT <213>
Artificial sequence <220> <223> Franework regi on <400> 187 Trp Phe
Gn Gn Lys Pro Ay Lys YaueRce_UTgsTNG SEMERU OLY e01Tg6) 151015 <210> 188
<211> 15 <212> PRT <213> Artificial sequence <220> <223> Franework

regigﬂuﬁ4g§g 188 Trp Phe Gn Gn Lys Pro Gy Lys Ala Pro Lys Ser Leu
Ile 4yl 15 <210> 189 <400> 189 000 <210> 190 <400> 190 000 <210>
191 <21B:>PRI5 <212> PRT <213> Artificial sequence <220> <223>

Fr aneerkATEdi 6t 1<dea4ent91  SEQUENCE LI STING (EMER 017 01 SG Trp Tyr
Gn GHp.Lys Pro Ala Lys Ala Pro Lys Leu Phe Ile Tyr 151015 <210> 192

<400222B924{H}@ region

<400> 261
Glu Pro Lys Ser Cys Asp Thr Pro Pro 550 Cys Pro Arg Ser Pro
1 5 15

<210> 262
<211> 493
<212> PRT
<213> Artificial Ssequence

<220>
<223> (D37 specific binding protein

<400> 262
Met GTu Ala Pro A;a Gln Leu Leu Phe iS” Leu Leu Leu Trp Leu Pro
1 15
Asp Thr Thr g]y Glu Ile val Leu ;hr Gln Ser Pro Ala ghr Leu Ser
0 5 0
Leu Ser ggo Gly Glu Arg Ala Igr Leu Ser Cys Arg Ala Ser Glu Asn
45
val Tyr Ser Tyr Leu Ala Trp Tyr GIn GIn Lys gro Gly GIn Ala Pro
50 55 0
Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80
Arg Phe Ser Gly ger Gly Ser Gly Thr Sgp Phe Thr Leu Thr g%e Ser
5
Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His His Ser
100 105 110
Asp Asn Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly
115 120 125
Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu
130 135 140
val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser
145 150 155 160
Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr Asn
165 170 175
Met Asn Trp val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190
Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Gly Tyr Ala Gln Lys Phe Gin
195 200 205
Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220
GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240
Arg Ser val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
245 250 255
val Ser Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr ser
260 265 270
Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300
val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
305 310 315 320
Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335
Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
340 345 350
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<210> 193 <400> 193 000 <210> 194 <211> 32 <212> PRT <213> Artificial
sequence <220> <223> Franmework region <400> 194 dy Ile Pro Ala Arg
.Phe Ser Gy Ser Ay Ser Ay Thr G u Phe Thr 151015 Leu Thr Ile Ser
Ser Leu Gn Ser G u Asp BhgeRbd MaIrNy (e 08y 9128¢p30 <210> 195
<2117hr32a¥AL2>HRREG IR X3>THy Lieh |mnat1)seguea1¢|em~229§> cy220Bys Fr anewor k
reg| on < <40055195 Gl% |1 e PrgoAl a Ar%‘ePt?e Ser3 é Ser Ay Ser Ay Thr

p Phes e33prilsirs éIf”Tg?) AIR REQr TR G el dr Bl® §u-¥sp Phe Al a
Vel T LJYI10Y612035 3 g<eNDPrd 4 n<BilTy Br 2y pRRGrs2dd> ArLficial
sequiitce <220> <223> FWoanmewor k r egi on 34800> 6 Ay VatoPro Ser Arg
Phe Sgr AGR WSelFeuGngf' Ses GWGThrVaAs?e?héUW 43631(9% Va; Lys

Gly Phe Tyr 558 Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly G1n

425 430
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
435 440 445
Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
450 455 460
Gln Gly Asn val Phe Ser Cys Ser Vval Met His Glu Ala Leu His Asn
465 470 475 480
His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490
<210> 263
<211> 10
<212> PRT
<213> Homo sapiens
<400> 263
Glu Pro Lys Ser Cys Asp Lys Thr His Thr
1 5 10
<210> 264
<211> 4
<212> PRT
<213> Homo sapiens
<400> 264

Cys Pro Pro Cys
1

<210> 265

<211> 4

<212> PRT .
<213> Homo sapiens

<400> 265
Gly Thr Cys Tyr
1

<210> 266
<211> 473
<212> PRT
<213> Artificial Sequence

<220>
<223> (D37 specific binding protein

<400> 266

Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Asn val Tyr Ser Tyr

20 25 30
Leu Ala Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro e1a Arg Phe Ser Gly
50 55 0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
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Leu Thr Ile Ser Ser Leu Gn Pro Qu Asp Phe Ala Thr Tyr Tyr Cys
202530 SsEQUENCE LI STING (EMER 017 01 SG <210> 197 <211> 32 <212>
PRT <213> Artificial sequence <220> <223> Framework regi on <400> 197
Gy val Pro Ser Arg Phe SEQUBBtle_lSsrrIr@ Em OG’yOlTbG) Asgq_Phe Thr

0 L Val hr T T
R R R L RER H o Se UG T S U

<220Phr<a23%1l§rammyk‘rmegwrwmmn%@& Sayvaly Bng qiersé¥ g Phe Ser
ser Set00d y Thr d u Phel0bhr 151015 Leu T80 Ile Ser Ser Leu

GI n ‘iirvOGhr %@ ‘fﬂmﬁé",@é( Fht G%rmvy?hwéy 09583 €30 0:=2u190 <400> 199

000 gyplQar AAPRTL 3R QSPsOL e il et 1990182d§> 202 <400>
202 000130 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val
145 150 155 160
Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
165 170 175
Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys Gly GIn val Thr
180 185 190
Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu Gln Trp Ser Ser
195 200 205
Leu Lys Ala ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg ser val Gly
210 215 220
Pro Phe Asp Pro Trp Gly GIn Gly Thr Leu val Thr val Ser Ser Asp
225 230 235 240
GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
: 325 330 335
GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly G1In
355 360 365
Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn GIn val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn val
435 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 267
<211> 473
<212> PRT
<213> Artificial Sequence

<220> ) )
<223> (D37 specific binding protein

<400> 267
Glu Ile val Leu Thr GIln Ser Pro Ala Thr Leu Ser Leu Ser igo Gly
1 5
Glu Arg Ala Thr Leu Ser Cys Arg g]a Ser Glu Asn val g%r ser Tyr
20 5
Leu Ala Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
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<210> 203 <211> 32 <212> PRT <213> Artificial sequence <220> <223>
Framewor k region <400> 203 dy Val Pro Ser Arg Phe Ser Ay Ser Gy
Ser Ay Thr Asp Tyr Thr 151015 SEQUENCE LI STI NG (EMER 017 01 Sc) Leu

Thr Ile Ser Ser Leu G n Bequenct ASPiheesmtr@oInroiTye) Tyr Cys 202530
<210myr2@he AQOy 2048r OGN AR B0 P51k Pie QA AR Phe PRF ¢B13>

Arti ici5il sequence <22033 <223> Framewor K& egi on <4Q0> 205 Gy Val
Pro %‘r G Ygsel'-;hgﬁég-gréé? s T Q‘egefhrG\;Ilg?eﬁ‘?f uLPh ¥h§(°151015 Leu
Thr &1 aSerrheeA1d 1 Gyir Fr0 S B IASH Pes Aed Ady adyrprdyfrlys 202530
<210> 206 <211> 185<212> PRT <213>9Qrtificial_ sequeice <220> <223>

Fr anEWoPke 1&dyi ‘%%2@!)03““2@65 PAL SuyIth hys Gl yThRlY E G%ISehu |le Lys
1510132 &8y ﬁg% 347 &9 51%?—%% it 8y Akl %]SC 1Reaupnce <220>

GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser
130 135 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val
145 150 155 160
Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
165 170 175
Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys Gly GIn val Thr
180 185 190
Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu GIn Trp Ser Ser
195 200 205
Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Ser val Gly
210 215 220
Pro Met Glu His Trp Gly Gin Gly Thr Leu val Thr val ser Ser Asp
225 230 235 240
GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Gilu val Thr Cys val
275 280 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
Gln Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His
325 330 335
GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro ITe GTu Lys Thr Ile Ser Lys Ala Lys Gly GIn
355 360 365
Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gin Gly Asn val
435 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 268
<211> 473
<212> PRT
<213> Artificial Sequence

<220> o .
<223> (D37 specific binding protein

<400> 268
Glu ITe val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Asn val Tyr Ser Tyr
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<223> Franework regi on <400> 207 Phe Gy Gn Ay Thr Lys Leu Qu lle
Lys 1510 <210> 208 <211> 10 <212> PRT <213> Artificial sequence <220>
<223> Framewor k regi on <400> 208 Phe Ay Pro Gy Thr Lys Val Asp Ille
Lys 1510 Page 110 SEQUENERUHMCETLINGINENEREODI70M S6 <210> 209 <211>
10 <212>_PRT <243> Art ficial éﬂu ce <220> <229> Franework region
<4005*2092 B8 &'y y=@ PYTHICLYY AN AdRLPT A9 eV 1S 1S 10> 210

<2113yrl Bhe 03> RThr 2137 AY td1Ll @lyam@e:queme@?%ﬂa se#2@py Framewor k
regi on §aoo> 210 Phe Gys58E n Ay Thr Arg & ulle Lys
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala §a1 Tyr Tyr Cys Gln Has His Ser Asp Asn Pro Trp
5 9 g5
Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly Gly Gly Gly Ser
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu val GIn Leu val
115 120 125
GIn ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser
130 135 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val
145 150 155 160
Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
165 170 175
Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys Gly Gln val Thr
180 185 190
Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu Gln Trp Ser Ser
195 200 205
Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Ser val Gly
210 215 220
Pro Phe Asp val Trp Gly GIn Gly Thr Met val Thr val Ser Ser Asp
225 230 235 240
GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
325 330 335
GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
355 360 365
Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn val
435 . 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 269
<211> 473
<212> PRT
<213> Artificial Sequence

<220> )
<223> (D37 specific binding protein

<400> 269
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1510 <210> 211 <211> 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> <223> CDR <400> 212 Ser Val

Gy Pro Phe Asp Tyr 15 <2 283 15t Ne et 327 AR <213> Artifici al
SequeTcal AR~ &P 18> CRRSsr 005 zaﬁslonsemgy%ﬁ(f% Bep %\vsﬁtcﬁSp Val

Glu Arg Ala Thr Leu Ser Cys Arg A;a Ser Glu Asn val ;yr Ser Tyr
20 2 0
Leu Ala Trp Tyr GIn Gln Lys Pro Gly Gln Ala Pro ﬁgg Leu Leu Ile
35 40
Tyr Phe Ala Lys Thr Leu éga Glu Gly Ile Pro g%a Arg Phe ser Gly
50
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala ;g] Tyr Tyr Cys Gln gﬁs His Ser Asp Asn ggo Trp
0
Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys Gly Gly Gly Gly Ser
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu val Gln Leu val
115 120 125
Gln Ser Gly Ala Glu val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser
130 135 140
Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp val
145 150 155 160
Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
165 170 175
Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys Gly Gln val Thr
180 185 190
Ile Ser Ala Asp Lys Ser Ile ser Thr Ala Tyr Leu GIn Trp Ser Ser
195 200 205
Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Ser val Gly
210 215 220
Pro Phe Asp ITe Trp Gly GIn Gly Thr Met val Thr val Ser Ser Asp
225 230 235 240
GIn Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
245 250 255
Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
260 265 270
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
290 295 300
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
305 310 315 320
Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
325 330 335
GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
340 345 350
Ala Leu Pro Ala Pro Ile Glu Lys Thr ITe Ser Lys Ala Lys Gly GIn
355 360 365
Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
370 375 380
Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
385 390 395 400
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
405 410 415
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
420 425 430
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn val
435 440 445
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460
Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 270
<211> 116
<212> PRT
<213> Artificial Sequence

<220> .
<223> Consensus heavy chain seguence
Page 138



<210> 214 <211> 7 <212> PRT <213> Artificial 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> 216se@iEkee A rs2ie (BMER 92131 A6} i ficial sequence
<220<>22%>2~23> CDR <400> 216 Ser Val Gy Pro Phe A n His

<221> VARIANT
<222> 1, 16
<223> Xaa = Ala or Glu

<220>

<221> VARIANT

<222> 5

<223> Xaa = GIn or val
<220>

<221> VARIANT

<222> 9

<223> Xaa = Pro or Ala
<220>

<221> VARTIANT

<222> 11

<223> Xaa = Ser or val
<220>

<221> VARIANT

<222> 12

<223> Xaa = Glu or Lys
<220>

<221> VARIANT

<222> 18

<223> Xaa = val or Leu
<220>

<221> VARIANT

<222> 24

<223> Xaa = Ala or Gly
<220>

<221> VARIANT

<222> 38

<223> Xaa = Lys or Arg
<220>

<221> VARIANT

<222> 40

<223> Xaa = Asn or Met
<220>

<221> VARIANT

<222> 41

<223> Xaa = Asn or Pro
<220>

<221> VARIANT

<222> 44

<223> Xaa = Ser or Gly
<220>

<221> VARIANT

<222> 48

<223> Xaa = Ile or Met
<220>

<221> VARIANT

<222> 67

<223> Xaa = Lys or GIn
<220>

<221> VARIANT
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15 <210> 217 <211> 7 <212> PRT <213> Artificial
CDR <400> 217 Ser Val
PRT <213> Artificial

<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

Gy Pro Phe Asp Val

sequence <220> <223>
15 <210> 218 <211> 7 <212>

sequence <220> <223> CDR <400> 218

68, 72

Xaa = Ala or val
VARIANT

70

Xaa = Leu or Ile
VARIANT

71, 91

Xaa = Thr or Ser
VARTIANT

76

Xaa = Ser or Ile
VARIANT

81

Xaa = Met or Leu
VARIANT

83

Xaa = Leu or Trp
VARTANT

84

Xaa = Lys or Ser
VARIANT

87

Xaa = Thr or Lys
VARIANT

B8

Xaa = Ser or Ala
VARTIANT

89

Xaa = Glu or 5er
VARIANT

93

Xaa = val or Met
VARIANT

103

Xaa = Met or Phe
VARIANT

105

Xaa = Tyr or Ser
VARTIANT

111

Xaa = Ser or Leu

SEQUENCE_LISTING (EMER 017 01 SG)
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SEQUENCE_LISTING (EMER 017 01 SG)

<400> 270
Xia val GIn Leu x§a GIn ser Gly Xaa

Ser Xaa Lys Ile Ser Cys Lys Xaa Ser
20 25
Asn Met Asn Trp val Xaa Gln Xaa Xaa
35 40
Gly Asn Ile Asp Pro Tyr Tyr Gly Gly
50 55
Lys Gly Xaa Xaa Thr Xaa Xaa Xaa Asp
65 70
Xaa Gln Xaa Xaa ger Leu Xaa Xaa Xaa
5
Ala Arg Ser val Gly Pro Xaa Asp Xaa
100 105
Thr val Ser Ser
115
<210> 271
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Consensus light chain sequence
<220>
<221> VARIANT
<222> 1
<223> Xaa = Asp or Glu
<220>
<221> VARIANT
<222> 3
<223> Xaa = GIn or val
<220>
<221> VARIANT
<222> 4
<223> Xaa = Met or Leu
<220>
<221> VARIANT
<222> 13
<223> Xaa = Ala or Leu
<220>
<221> VARIANT
<222> 15
<223> Xaa = val or Pro
<220>
<221> VARIANT
<222> 18
<223> Xaa = Thr or Arg
<220>
<221> VARIANT
<222> 19
<223> Xaa = val or Ala
<220>
<221> VARIANT
<222> 21
<223> Xaa = Ile or Leu
<220>

Glu Xaa Xaa Lys

10

Gly Tyr Ser
Gly Lys Xaa
Thr Thr Tyr

60

Lys Ser Xaa

75

Asp Xaa Ala

90

Trp Gly Gln
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Phe
Leu
45

Asn
Ser
Xaa

Gly

Pro Gly Xaa

Thr
30

Glu
Arg
Thr
Tyr

Thr
110

15
Gly

Trp
Lys
Ala
Tyr

95
Xaa

TYr
Xaa
Phe
Tyr
80

Cys

val



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

VARTIANT
22, 72
Xaa = Thr
VARIANT
25

Xaa = Thr
VARIANT
40

Xaa = Gln
VARIANT
42

Xaa = Lys
VARIANT
43, 60
Xaa = Ser
VARIANT
45

Xaa = Gln
VARIANT
48, 58
Xaa = val
VARTANT
49

Xaa = Ser
VARIANT
70

Xaa = GIn
VARIANT
74

Xaa = Lys
VARIANT
79

Xaa = Gln
VARIANT
33

Xaa = Ser
VARIANT
84

Xaa = Gly
VARTANT
85

Xaa = Ser

ar

ar

or

or

or

or

or

or

or

or

or

or

or

or

Ser

Ala

Pro

Gln

Ala

Arg

Ile

Tyr

Asp

Thr

Glu

Phe

Ala

val

SEQUENCE_LISTING (EMER 017 01 sSG)
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<220>

<221> VARIANT

<222> 87
<223> Xaa =

<220>

Phe

<221> VARIANT

<222> 100
<223> Xaa =

<220>

Gly

<221> VARIANT

<222> 103
<223> Xaa =

<220>

Glu

<221> VARIANT

<222> 104
<223> Xaa =

<400> 271

Xaa Ile Xaa
1

Glu Xaa Xaa

Leu Ala Trp
35
Xaa Phe Ala
50
Ser Gly Ser
65
Glu Asp Xaa

Thr Phe Gly

<210> 272
<211> 5
<212> PRT

Leu

Xaa
Thr
20

Tyr
Lys
Gly
Xaa

Xaa
100

or Tyr
or Gln
or Lys

or val

Thr GlIn
5

Xaa Xaa
GIn GlIn
Thr Leu
Thr Xaa

70
Xaa Tyr

Gly Thr

SEQUENCE_LISTING (EMER 017 01 SG)

Ser
Cys
Lys
Ala
55

Phe
Xaa

Xaa

<213> Artificial Sequence

<220>

<223> Linker peptide

<400> 272

Gly Gly Gly Gly ser
1 5

<210> 273
<211> 10
<212> PRT

<213> Artificial Ssequence

<220>

<223> Linker peptide

<400> 273

Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
1 5 10

<210> 274
<211> 15
<212> PRT

<213> Artificial sequence

<220>

Pro
Arg
Xaa
40

Glu
Xaa

Cys

Xaa

Ala
Xaa
25

Gly
Gly
Leu
Gln

Glu
105

Thr
10

Ser
Xaa
Xaa
Xaa
His

Ile

Leu
Glu
Xaa
Pro
Ile
75

His

Lys

ser
Asnh
Pro
Xaa
60

ser

ser
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Xaa
val
Xaa
45

Arg
Ser

Asp

ser
Tyr
30

Leu
Phe
Leu

Asn

Xaa
15

Ser
Leu
ser
Xaa

Pro
95

Gly
Tyr
Xaa
Gly
Pro

80
Trp



SEQUENCE_LISTING (EMER 017 01 sG)
<223> lLinker peptide

<400> 274
Gly Gly Gly Gly Sgr Gly Gly Gly Gly ier Gly Gly Gly Gly Ser
1 0 15

<210> 275

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 275
Gly Gly Gly Gly sgr Gly Gly Gly Gly ser Gly Gly Gly Gly igr Gly
1 10

Gly Gly Gly Ser
20

<210> 276

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> Linker peptide

<400> 276
Gly ser Gly Ser

<210> 277

<211> 6

<212> PRT

<213> Artificial Sequence

<220> )
<223> Linker peptide

<400> 277
Gly Ser Gly Ser Gly Ser
5

<210> 278

<211> 8

<212> PRT

<213> Artificial Ssequence

<220>
<223> Linker peptide

<400> 278
Gly ser Gly Ser G;y ser Gly Ser
1

<210> 279

<211> 10

<212> PRT

<213> Artificial Sequence

<220> .
<223> Linker peptide
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SEQUENCE_LISTING (EMER 017 01 sG)

<400> 279
61y ser Gly ser Gly Ser Gly Ser Gly Ser
5 10

<210> 280

<211> 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker peptide

<400> 2380
Gly Gly ser Gly G}y Ser

<210> 281

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 281
Gly Gly ser Gly Gly ser Gly Gly ser
5

<210> 282

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 282
G}y Gly ser Gly G;y ser Gly Gly Ser géy Gly ser

<210> 283

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 283
Gly Gly ser Gly Ggy ser Gly Gly ser Gly Gly Ser Gly Gly Ser
10 15

<210> 284

<211> 4

<212> PRT

<213> Artificial Sequence

<220> )
<223> Linker peptide

<400> 284
61y Gly Gly Ser
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SEQUENCE_LISTING (EMER 017 01 sG)

<210> 285

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 285
Gly Gly Gly ser Gly Gly Gly ser
1 5

<210> 286

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 286
Gly Gly Gly ser Gly Gly Gly ser Gly Gly Gly Ser
5 ' 10

<210> 287

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 287
Gly Gly Gly Ser G}y Gly Gly Ser Gly ggy Gly ser Gly Gly g}y ser

<210> 288

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 288
Gly Gly Gly ser G%y Gly Gly ser Gly ggy Gly ser Gly Gly g}y Ser

Gly Gly Gly Ser
20

<210> 289

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 289
Gly Gly Gly Gly Gly Ser
1 5
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SEQUENCE_LISTING (EMER 017 01 SG)

<210> 290

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 290
Gly Gly Gly Gly Ggy ser Gly Gly Gly ggy Gly ser

<210> 291

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 291
Gly Gly Gly Gly G;y ser Gly Gly Gly Eéy Gly ser Gly Gly %}y Gly

Gly ser

<210> 292

<211l> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker peptide

<400> 292
Gly Gly Gly Gly G;y Ser Gly Gly Gly %gy Gly ser Gly Gly g;y Gly

Gly Ser Gly ggy Gly Gly Gly Ser

<210> 293

<211> 30

<212> PRT

<213> Artificial Sequence

<220> .
<223> Linker peptide

<400> 293
Gly Gly Gly Gly G;y ser Gly Gly Gly ggy Gly ser Gly Gly %}y Gly
1

Gly ser Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly Gly Ser
20 25 30

Page 147



