Mul tispecific dei nmuni zed CD3-bi nders The present
invention relates to a cytotoxically active CD3

W@ p@sioiizeo bi ndi ng construct conprising a firstPODRP2004/011646
specifically binding to human CD3 and an | g-derived
second bi ndi ng domain. Furthernore, a nucleic acid
sequence encodi ng a CD3 specific binding construct of
the invention is provided. Further aspects of the
i nvention are vectors and host cells conprising said
nucl ei ¢ acid sequence, a process for the production of
the construct of the invention and conposition
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phar macuti cal conpositions for the treatnent of
particul ar di seases, a nethod for the_ treatnent
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991), 3655-9 and Kipriyanov, Int. J.
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hav en proposed in the treatnent of a
bmqu?%ﬂ'}%ﬁg;t%@gggtg These anti bodi es or anti body
constructs act as either T-cell depl eti ng agents or as

m t ogeni ¢ agents, as disclosed in EP 1 025 854.
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J. ImmuABLINGEIERE. 45: 193-7 relates to a bispecific antibody

specific for CD3 and EpCAM for the therapy of m ninmal
resi dual cancer. However, prior art antibodies
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bispecffielarititrly! difedd itd THZ andSto BN @ 4FEA BaRceP BAbgen. Furthermore,
dependent and it involves the production of IL-6 and

IL-1 by these cells. CRS synptons range from
frequently reported mld "flu-like" synptons to | ess
frequently reported severe "shock-1ike" reactions
(whi ch may include cardi ovascul ar and central nervous
systen1nan|festat|ons) Synptons |nclude inter alia,

o o o o e o



such nol ecul es agai nst which said second, |g-derived
domain is directed are given herein bel ow
w@e@sm4ne@ct i vity of a panel of constructs undeCT/EP2004/011646
i nvestigation my be testedd for exanple, by assessing
bi ndi ng of said panel of bispecific single chain ,
Kufer (:1@%1) Caricer Umeieuinat dmveuriothenl 5 AQ3d7 rélates fosaaispedfic antibody
A Laboratqry Manual, Col d

w_and Lane tibodi es:
specifi gg? §B3+@%§P%Hb@§é@% Rerepy of minigys residuakganger.
Anti bodi es: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, 1999) to the (pol y) pepti de of
Howevent prlestartaanmbd)dheasdlteccted ragairest 6D3marae derivééSeom non-human
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tib @Bé'a‘% resf a (HUrSpeRtid fedinied WirianaiRd, the 1ike) that
antibo bi nd :igjthea(pcl). e) peptel‘gaje?pr otein of interest but do
not or do not essentially bind to any of the other

one s AHRERTL SR L FisEhe BRgFIE Mok RIS RS gt Gyperome
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eptide/protein of interest and sel ected
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antibodies tisetonmicyte/maatapbage alepeindent snd ﬁﬂ momleesehrmproductlon of IL-6
sot ropy, fluorescence spectroscopy or by
and ”—T@oﬁ’ﬂh&ﬁ@l(@asl i gand bi ndi ng assays. Furthernore,
physi ol ogi cal assays, |ike cytotoxic assays (as
illustrated in the exanpl es) and assays nenti oned

CRS sg&nqn/te?’rmyarlrga Feonrh drmuhfntl&coepaﬁamlnylld éﬂmlrpé'ESymthombeto less
ecific jnteract Aan anti eracti on- sit
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“and ceﬂfraﬁnér‘v%@%y&fé?n Ha?nfre‘?sfa‘?ﬁhe}' Sy?ﬁbt‘érrﬁefnbmdte' ﬂ'ﬂer %Ila headache,
particularly conprises t nt’eracti on of

tremornhagsea/womidimga digrgheela, apdominal hain, maladises as@enusfcle*/]omt aches
recept or apl es for corresponding |igapnds co

and pESeRe el VTR, 5P RS AP o S EaRS s Wall, 28 neuro-

psychléb‘hoé‘l/é]ﬂsr Se0BieO PBIm&h @é’démé%é’é |0Y;cﬁﬁ€@rlh3;%jue?£t’s with fluid

_ said definition Is the Dbinding
overIO%chtangeln thase i acneewadenobtmhavg@ﬁund@\rerw@damno@@efssenous

probleff g i kitraindiuse B GpesmufziinPherifnadBierartivodies

" is the moULALIAG Of @ humbiat imhfurd EeppALSE Iag@imlsmncamr)bai%@ Pasulting in
said definition, is the interaction of an

the preguciion; efafumesRntbROusE aMibosiess (HAJABY (@%mﬁ@%&&)eCancer
Res.45?§'{§‘%8§m§t’BWr 8/1-5%%) te flmmJHd?dHﬁ@ 1‘596 fgﬁgaﬁwwgs Wd Bypically
relates’ not only 't I near epl
generated aduririgp the C?ﬁdmdnmeecknaf tegatinepe, wmh Stheumtminel antibody and
epi tope or. a discontinuous, epjtope consisting of two
neutrav%g tBRsmBKinen anibRRIRS ;swspynbiog indednQlr 3Rilftysto bind to their
mtendé&‘% - TRe CARMA e%@oﬁéﬁ %ahncYn?Er{oo%n ﬂxecﬁ{lfrﬁ{e”%hé’(ﬁg{ (“Fc”)
pe is define e discrete am no
antnbod;ecgmu&er/ammﬂreanamlre of tHeemprinewayiablegiéfaegiohsch cone
toget her on the surface of the nol ecul e when the
pol ypeptide folds to the native protein (Sela, (1969)
Sci ence 166, 365 and Laver, (1990) Cell 61, 553-6).
The term "di sconti nuous epitope” nmeans in context of
the invention non-linear epitopes that are assenbl ed
fromresidues fromdistant portions of the pol ypeptide
chai n. These residues cone together on the surface
vvhen the poI ypept| de cha| n folds into a
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regions, in particular CDRH regions of the antibodies.
n a nore preferred enbodi nent, said CDR-H and CDR- H2
wo egisome20f said CD3 specific domain with reduB€EP2004/011646
propensity to generate T ced|l epitopes are derived
fromthe anti body construct described in WO 99/54440.
The prior &t eaHtaingnefriout eppreathesstol rbHU@ih%%iquﬁe‘i/éhtm@ethe production of
appended .exanpl es) said CDR-H and -H2 regions, as
HAMAG Sy medifying manrcignal agtikeaies pEngerfivman efgih an
ant i body/ anti body derivative with specificity for the
CD3 nol ecul e descri bed by Traunecker (1991), EMBO J. .
One afiirpadit i re3filcthg thesioununegerdcityi ofhsudh antibodied isdry, higaadization,

CDR- H - and - regi ons are deri 0
as. forg IR cdpsitesbdy Maoi STl (S AT 2t ol apgneral
Al eq k1S PeGinati I &C OFbh- Ak h :
humar e e olE  SaLeERohY (T ero e anfieoR] SSHaghoes  for
correspandirg baman sequenges, as fovexample isdbe-aaseheitmC DRrgeadting.
~ transgeni c nouse cells express human CD3-e chain in a
‘nhative or near native conformation. n accordance wth
Anothérh'a?ﬁfdé&mtboﬁedlﬂzirﬁ_g afRGFim IR ctifye it 8ach OaptibREESNis by
in the V domain (VH or VL donmain) of inmunoglobulins
deimmgnizationelb foexanople desaribedoin ¥ G0/gH31 éi NVQca8BgPd6, WO

21075435, W3 PUBERYSH wBp ik BERISEERR: R icohe{dfc Sl fifation entais

carr'yingamh SvibeetEioRs df RfiRo Ackisf wumn;paeﬁmrk ceB@biopes. In this way,
esna_gat ed FR1, FR2, FR3 and FR4. Framework 1

. the likelihppehiaalsa giveResqasignen Will give fiee i@ T «elliqnilopss upea intracellular

| - dommi o until aai nni y _
ot BB B aA, 10075 RN gppropen
which antigerioRidesinbhis o groteinse birge engitieBredndafiblarigngroteins are

. framework 4 neans the regjon fromthe end of .
epitopg,iappedcatd: Hel ARG af%H’e SEAYEREE niS LHANIpG gﬁo‘égf? agenetic
engineégﬂﬁway’ | mmunobi ol ogy, Garland Publishing, 2001, 5th

ed. " Thus, the framework regions enconpass all the
regions outside the CDR regions in VH or VL donains.

Furthernore, the term ttransjition sequence between_a. .
Howevl. o RUANE Sth A BEHRS, SfPBExHbltaf e S6Ga8o0 BBEMD. ity with
respect Y6 ahéiPRakfRt WREBombardd &TenalF oAkLirkbizE8 Prent Bntibodies and

particul ar, the term"transition sequence between a
also oftaraanevaiillccmewbatinruregenic imaanmarnkosiequence '

directly located N and Ctermnally of the CDR

regions or am no acids surroundi ng CDR regions. _
Thereféfe; Aéltarinical prGle PG Kihe FREsGMSIAVERITN WAS the BERIEISR of means
_ between different CDR regi ons. The person skilled in,
and mefhodsy for ther rgatment af anglyi theoameadomiipnc ef tumereus diseases,

e Qv en . C fa r | Of e I
oolfeiYE USSUFICE, Y BLABEUN FobEA Oiackon TRUARYEH T co
mediated 9RdnuBeqrespoase ofTHer abevasnaitidnedunmargi @ad methods should

| nt erest, gt h edit., NIH Publication no. 91-3242 U.S.
overcoma,Hia esred gisadvantages i kaownraibadyhased theipies: a

(1987). J. Mol. Biol. 196, 901-917 and Chothia (1989)

Nat ure, 342, 877-883.. A preferred cytotoxically
The sclutio do G2dd deetmicalcpriobiatn ig achevtaduby mbvidirg thes embagtiments

further conprises in said first domain a framework H3
characigjiaead 'Qitﬁ%rgfaﬁ@ssequence Met-Q u- Leu-Ser (MELS; SEQ D

NO. :234). Even nore preferred is an inventive

construct which conprises in said first domain a
Accordinglye dite koreiserto ipiendipngrelates stog @e sytotexically active CD3 specific

. Thr-Thr - Asp- Lys TDK; .S D s 15) I o rd
binding 2pfetiis Sl piEaga™ Premeah PP RRaR TS and an
Ig-deril & sBEdrVEDRRINY dobirspeci fical Iy binding
to/interacting with human CD3 and having a reduced
propensity to generate T cell epitopes, conprises a
CDR-H , CDR-H2 and CDR-H3 regions as defined herein
and, in a preferred enbodi nent, VH franeworks
(frameworks 1, 2, 3, 4) as defined above, in
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humani zed anti body optimally also will conprise at
| east a portion of an inmmunogl obulin constant region

wQ@ Eop/o4t29pi cal |y that of a human i munogl obul | PCT/EB®€4/011646
inter alia, Jones et al., Nature 321:522-525 (1986),
Presta, Curr. Op. Struct. Biol. 2:593-596 (1992).

whereilYRizhiw €5t fdomaln i@ deirhm@inized- dwdresmprited @dCEOR-AINeregiin, a CDR-
known in the art. General Ina’( a humani zed antj body has

H2 regipr apd Ao PRaBnEgiRn. &aid e PBdda dggian somprisingnaA amino acid
u n o t I s
soquert@LBE HebHER i) SR Mo MOT 08 i, P18, R0 2R 2P 124, 125,
126, oot2®iamal bi nding activity of the anti body Met hods for
humani_zat { on of apti bodi es/ anti, bod C a
whereifl ATt BFSt ASTRRINdUTRY SORPESES Talts IramPPEk Bi:thesbeauence VKK
)a -
(et IR GO finslon o2y, SRR 14yblE Y o coR
H1 regiﬁp‘emrhpnstmJe@beWaﬁerz@ky—Mdeahe%SSYg' F; SEQ ID NO.:
anti bodi es directed agai nst EpCAM, are known in the
233). art, see e.g. (LoBuglio, Proceedings of the Anmerican
Soci ety of Cinical Oncol ogy (Abstract). 1997, 1562

and Khor, Proceedings of the Anerican Society of
It was s]urpnsmgly found| thgt theraaveakscited 1 specifigapdificgtions to known CDR

regiong 250l APkl G Al o sBrhbiaBly Pasitdh aspuences
lead t8r dei@infiRd, QDI hspucHicdaindingi aesleamdsCahich show reduced
successfully be enployed in pharmaceuti cal

'mmun@@ﬁfﬁélﬁt byhsretain ﬁlﬁif i eyfetpxim oreivityheompaded i {@doriginal  non-

_delmmgﬁ%g éj@%@;‘\s OfTﬁlglefn‘?cﬁrggX,pewggsiﬁrhgﬁ%u%s%ﬁgf I%lnce not all

ruct

'possibl@rdélgmﬁunmat&rraptdt@mls Ilé&tmbbbcﬁmduhctmna] cbastracte ewmch show
surface nolecule. The te m "cell surface nol ecul e"

distinct, xietens AGtivity §8e dappRandednsrampless Fthermare, surprlsmgly the
deimmbhiz Sntc?fbtﬁﬁcéwe §Hﬁ\ftﬁaCGD‘3f ﬁiﬁblln?ecrﬁp%cpl%r\?m c%érde increased

sur ace mol ecu ates to no ,
productivigs erih e dcoordahee s withactiisof ingehtion, aspecificprsegeedeesi o non-

s S BB EETS eed BESlh s 5 s rcte
herein %Bb\/@‘)ﬁ'\y AriROER NnSrameWRMH AL totfidns e blidinal sé§@shce Leu-Ala-

above, nost preferably said |1g-derived domain is a

Arg (LABFbhas @@mme@iadedrb)sﬁ‘iajswen@u\/ﬁlab)@ hys 6¢GKpFurthermore, the

sequedd TSR L I IV PR P LSy PR cBlbis ol A, E3p AR vBgion of

frameviork Ut hexid ICBReA 1 est somedhommodified/ABnideiaRiurpied @Dtaspemfuc
cell surface nmolecule is a tunor specific marker.

antibodiemthast begn mpdifiedhjre acrerdancrewitle t lmwﬁfﬁmnsﬁbéi&S@r-Gly-Tyr—
Thr-Phga{ﬁg‘déY 25?‘5? ont eﬁg’gi acewﬁ}#d}? m)?'ag[g fs?&?)?ﬁ1 ntiye CD3-

spec:ﬁ@rmndmgq lmfbhstnsd:tsé |$a>mraea@tedz%wg asa][cmmm&n@catesteaéll evé obinding
. |n (0] ant |1 bodl es anti1 bo ragment (0]
Spec'f'fatm wﬂiqr@eg & isecARd RindiRgeSRACHIGIYDIS lgeqi%ve%xéalféheégﬂ%va said

t
desnreda:égﬁﬁt(r)l{?@t#frn%tsc rSct%'néSWﬂ%D%Q&LE‘I%@%FE% 5 ér@%ncgé‘ shown
herein ldBBv8, AsidecdmebGiRin Pe\dppatitied éxdtnplesrtheiconstrii€Zs provided

herein GHT3etabp IRV 116 BIGSUlRE R UNZ P dop < Lhe kartiples also
'docum@ﬁf %9 281 all Garﬁﬁr’%ﬂrz@neﬁy ruﬂate#ralﬁed %3/ rﬂemaasqw i the"art (WO

fate Proteoglycan (MS STEAP,” nesot h
92/107[550W@t@/@ﬂ31ﬂ CAIQ 9%295&1 (OIP7 94T O(W@I szlaﬂ 2899)nlead to

bloaCtlg%’lﬁsg |€S SSAe%b | brh%ﬂ \ aCtI at Ir%)%]@cgﬁtl %SE,)AQ L6 and

CO 29. The | g- derlved second domai n- of the CD3

speci fic binding construct of the invention may al so
conprise an antigen-interaction site with a
specificity for a nolecule selected fromthe group
consi sting of EpCAM CCR5, CD19, HER-2, HER-2 neu,
HER 3, HER 4 EGFR, PSNA CEA NUC 1 (HUCIn) MUC2,
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directly Iink the nodule pair A/C and protein nodule F

serves to directly link the nodule pair E/ G Wen
we@edoses02edhe nodul e pair AACor EfGis a pair OPCTI/EP2004/011646

dei muni zed VH VL or VL/VH Yrotein domains from an

anti body having specificity for the human23 CD3

The teAnt‘cgdtoxidallgtaetive mbmdﬁl@éorﬁtrdce’sdbeﬁéed/ﬁébem Pe’iate*srte aCD3
am no acid sequence as set out in SEQ D NO. :

specifigjcongtruetheanakiriob bindipg Ap duspane/ D3 complex ﬁxeresaﬂg can T cells
/ f
and oA PELOS"UAREAREILRY B Esld Shihd 81 698 speori
blnderdnarﬁ théCRBIODRB aomplee (Rignaeatibsdiest anhbodwdaﬁi@tmebl@r antlbody
ects the ABC and EFG nodu

fragmegie s80 ReCBRIPALT DR 35 SrOND Hohe @it a8 WQ99/54440,
Accordirﬁ@%%}{'mv@ f|vé’Eor9§trtth P88 HMB“;? eﬁrnFnéﬁeﬁy?éér‘target cells in vivo

ect | ve y constitute one sc Fv ragnent of
and/oraimt iviixedyCherespanding clafgeti tglld morrmrtsleelcetlmeemmn@m surface

molec@S uirh & TeBRoliP T, e e g Hehved TadnGeagrihof the
inventi®é @(Brigtﬁjcﬁs ”B@@h%uﬁa@e Cridstuted &eabﬁa%}%de%etr@m below.

each other through protein nodule D, having t

Cytotoxieify 6an deadeteeteddut methssgkmowmin therart and mﬁﬁwqﬂsr@s illustrated

herein B3kl e ih{Yie "BiAnERA % BMibIGs - R torlal et Meflitdtcomerise,

inter afa,BolysislégiEalFinGigbeasyayseSuen physkasdicalt é‘éﬁaybhﬁQyGﬁomtor cell

rote| n nodul e D, having the sequence as set out in
death, éEerEﬁ e by tass ohgell membeane: ingearity {e.q. FA @R pased propldlum

e ESS11F9541 S8, e Rl B I VOREEESmeays (L0r

radlomeaflcsﬁ’&)@n nelEa‘éEQa@sé@ flli@roretrior Ee:ro;blon'l IreleaathndommalnAM
th the suﬁg guent V donmain instead of SE I\g
re'easqs%ﬁ%ysa Fedhercassays GRRapiss BonHeHng f ceth vahilify n rwple by
r n ul t i
photonfSigB RHF." XPRUNESF-" ad] Marhaleibe! Asafl] rioRieiE! *H-Thd
incorp@Btiod Baasaly, SEEI@mgmlcseasgaydl maautlnglucbkkl divigion activity, and

. dul denof,ed A-G_ Nucl eic s AGa
fluororftHE IS - AP M oL o L A waie iy age gradient
In ad&lti&:@\' e a?:%ﬁid%mlﬁ%wu%beomoﬁﬁoﬁé@' fbrbYe%?ﬁEléhab? FACS-based
gl ycosi de bonds in the order A-
phosphalmly@e@naaxp@sutmassay/r\ ElidSAHmassd- TléNELatﬁdt mashase agtivity assay

(protoff it e Smelly of ELIE ARt & BREV RS BifIgRd 68f sfiarphology

(shrink@iec Geéemrared brbSirfg)r |ta§hprbfe¢beavmart FINnRodenmitiony hhallysed by
can be either VH or. VL domai ns of anti bodi es havi ng

FACS-bpsed fmepsyremants e rripase afsflerresprnoa-basedelyess In such an
assay ﬂﬁéﬂe@lﬁﬁr& e!ag)eggﬁigleﬁ% dv&ﬁ%ﬁ%%‘?ﬁ/c ﬁeéﬁ‘lgl_\pt‘?ig% @ﬁ&@i&the second
domairtl @frahe cymtdxuzaltyeaVWesblspﬁacmmCIBCbladlr@ otmtuhﬂ:t E)f the invention

(preferably E@ih@ %/%@ﬂs OB A8 b kato nilisy are e PG AM Brtigen) are
incu ba{\é!bq/vﬁh F‘?M%%%f%nﬁaﬁ\"(%ﬁ&s %? w']m‘ﬁ 5 aycﬁfz%%gﬁ&élﬁhne in
odles or t nman

of anti avi ng specificit
the presenageiof dha b;do’smicmﬂyedcﬁweomwe«slfme@mmmsdlag caistuct of the

inventiafl. BFhdPERARn e EeRseiohana. st raf i fidreSEent tagoet cels

into thép%érhétatn‘f i§ Q:letéﬁﬁm@kﬂQﬁ*1 aocl??eéﬁbﬂtﬁkﬁﬁnét%? hecgt%kcﬁ%aﬁl‘} active

fromthe sequences as in SE
deimmunizede bﬁm@flce @a&j hIDHEIQJI@OF@mJ@tJl n@ thee Nﬂespnbt wvantion is

characg%n%@c?@%ggﬂ@ é(@ Cﬁﬁ%ﬂ r%ﬁé;%n’%asﬂn%g éhe P tlmyéL o%L a similar

constrdcét8visionl isldet dempaaiizeEby had he gpeelfieity ta et Lasake
encoding the VL protein domain of the human EpCAM 3-1

3-5, 4-1, 4-7 and 5-10 antibody is as set out in SEQ
D NO.: 138, 142, 146, 150 and 134, respectively. Pairs
of nucleic acids encodi ng anti body vari abl e domai ns
denoted by the nucleic acid nodule pairs AAC and E/ G



Dei nmuni zed anti - human CD3 constructs conpri sing
single chain anti-EpCAM 4-1 vari abl e regi ons:
wor@seuiede sequence dei mruni zed anti - CD3 DonmaP@T/BELQ0D011646

NO : in construct portion .. construct / Arrangenent

Construct Specificity (N->) ABCDEFG1 79 202

73 175 144 201 146 CD3 (VL2/ VH5)XEPCAM 4-1) LHHL 2 73

202 79 175 144 201 146 CD3 (VH5L/L2)xEPCAM 4-1) HLHL 3
The tere 2binditg) 10/nteredting 1with aSDRISeULRY thveisgocEedAMith- the present

4 73 202 79, 75146014CD3,..
mvent'%r\wcg‘um%)& iptey ?C'HL'LH‘Z tleast 340 “entioarrinteraclign-sfigs” with
each &R@A'Vfrﬁelié?@@ah%{ riactibhlsite” 1f4ingd] iA48cdofdarde 20kh the
CAM 4- 1) xCD3T VH5/ VL2) HLHL 7 146 201 144 173 79

presentolzveZ’HIOEP@Amoﬂfqux@EBOWNQFZUdG\/MB‘)ICfLHIDIGIV\@ thves capacifyef specific

79,202 73 CA| XCD3( VL2/ HLLH 7
interachg?, 4T 5 SBetiiG s SHiach \ob) Brssaislaionp ot AltiBegs. Said
bindin ﬁt&ﬁ@tﬂr‘ﬂ |§7a53d%d%9§tod&€ioC&@‘lr(eVWéd%%)fPéEFé@%@Mroh)' The term
11 79 202 75 175 146 201 144

specmaﬂy Xetagnzing meaAsHnizccpsdange withithis m&entzm thagsthepantibody

molectt 5 QeF bl ERSHEGHIEPUL S1ldsl S 918 adn Bt ohing 39 9 bt two

amino 26ids ¢f caEhAftHe Hlem@B&ékQ“é't/nWé&ullelblds ddiinkdthetih. Muibddids can
79 202 75 EPCA C[B (VL2/ :VH7) LHLH 16 144 201

r ecognm intesactoandjor pin fiferent ﬁ@ﬁﬁmﬁ_?ﬁ tharsamey iaraeh glolecule

S 1y P 4, AN ) LT 15 v

discrimércatd tmweendlaechﬂemfmnegmgm thef:ﬁﬂrrﬁmn’mrget&ﬁ@ldhul@as defined

 nerein Fhe Bpacific Gselictipn ahyhe Rligey inteoyon et dp Spesific antigen

may re%Zuﬁ ihdsh iBationl ofB3s ngéf'—%/l_%vé'@ XA M ductbnléth c@\aﬁéel”of the
176149 168 151 VH5/ VL2) xEPCAM 4- 7) HLHL

conformatMn 7 éha mbtiges, am@hgmae(lzamm oV/it3g ﬁEﬂgEM atc7 T huslL &l specific

motif I%Afﬁami%%gglgé%yé%gﬁ%?%cg% i Vl_lslit/e%zciix EP% Zr/{ezl;r%tlrgl_én bind
to eactldtherbasl 4%ek0f of Iheit él'y3s§éb%%4eﬁba¥;ﬂ§%&tdﬁé\&2mu as
HLHL 7 151 168 149 1 4 80" 3 74 EPCAM 4-7)xCD3 (VL2/

the resultisf seepnday medifieaions1of said stougures

The tefi SR FSAEGI et Acteionts G sheoPibat i jgvention
means A&t thelCOBGpevific/bifiding EBﬁ&Mcél obthéliclentibn&®es ntd ok E8sentially

151 168 149 CD3 (VL2/ VH/ '&ﬂ)fEPCAI\/M 7) LHLH 12 76 3 80
does notg criase-reggt Wit dggly&w s2 Pk EPmAlR( sstructyesy Ageordingly, the

construofy B Jinfy RtV Bk W) s LOHD ana s

capablé5dllélo t§3etdnd, Igdicived &ﬁnﬁﬁ@é%t@ri@b«ﬂ%spwﬂdz séHEc)ted other

compoiF, RUGRTALFEl SETESS RRHRTS MBI MEAGHAE BOSPECTC Sxamples o
such n?fﬂ@étﬁléé‘catg%lr%@'m’ﬁbﬁ 'SBQ% §é&94&19 Igfb%rﬂeérﬁdmﬁﬂ%l\ﬂlﬂe&ed are given

vari abl e regi ons: nucl eot i equence S
herein belost.r uct portion ... dei rmunl zed anti - CD3 construct /
Cross- E%Oaré? |E|rt1¥:s e?ai' E}J@%ﬁ) f %:gnit;%c% tllrnui/%%tlgﬁ%r?{]%ﬂne ; '%‘esEEed for
examp}é"EB EBQé‘Mug%pndihyLofzsg id palel’§ Bitpedifi® ARlelshhifkEonstructs
VL2)xE HLHL 3 79 202 73 175 150 201 148
under cmxe(nvpaal , Hardewsarg Laoe, Aotibodies:sh Laberatory

Mwua%“%o%%%&«%%}*%&d Pl Rets i Ut Ahdes: A

Laborat@ry202nd8l, BAe\Spfing)x4/b3( VHbotdtba) Prdssl 1999560 th@l(pbﬁgpeptlde
173 79 202 73 EPCAM 4-7)xCD3 (VL2/ VH5) LHLH 8
of interesh ag7yelt aspt a7umbeng morex@DesyL(sirutiuealiy-png{os fr,rlgctlonally)

cos 3, 55y 33480, 50 PRt o FEC A oot

HLHL 11 79 202 75 175 150 201 148 CD3 (VL2/

VH7) XEPCAM 4-7) LHLH 12 75 202 79 175 150 201 148 CD3
(VH7/ VL2) XEPCAM 4-7) HLLH 13 150 201 148 173 75 202 79
EPCAM 4- 7) xCD3 (VH7L/L2) LHHL 14 148 201 150 173 75

NN ELY "IN N~ ARN A AP SN/ A -~



"Stringent hybridization conditions” refer, i.e. to an
overni ght incubation at 42 Cin a solution conprising
waossHenzeam de, 5x SSC (750 M NaCl, 75 M sodi UPCT/EP2004/011646
citrat e), 50 mM sodi um phosphate (pH 7.6), 5x
Denhardt's sol ution, 10% dextran sulfate, and 20 ng/n
scFvs Qﬁ@@ﬁ@ﬁlﬁ?}]tlﬁlﬂ%ﬂ{cﬁﬁa ﬂfé mfﬁgﬁﬁdﬁ inf & |'nﬂ=,Vi'€§‘t l!%(t do not or do

washi ng e filters in at about 65 C
not essemtialyrpinak tecanyt of thediteerc(paly)peplidascwhieb araaxreim)blmxz’éessed

to.th ol ynu f,t nvention, at.lo
by the i diskds 9 B apoLfmRafite slnlAERE € Bntf e Nl gl the heart
tissue, Hré i dugeifere@fspyifici far T I(Mlyﬁié%tlaéﬂfﬂ@ﬂelrﬂ of ﬂﬁére@ﬂ afml‘deselected
rimarily acconplished through the manipul atio
for furtﬁgnr fludiereinc aeecrdance with meom@thngpmﬂqgggr@n and lllustrated in

the apéé;id;a{rbsgﬁmi)fegsrlﬁhgrsrge# dg%égréo'?gﬁﬁbcqy)mteﬁaéhé binding studies,

blockingt and@enpetition dtidies withnstructarzaly Mbﬂf@’mtlohanw brisehnrelated

at 37 Cin a_ solution conprising 6X SSPE 20X SS
molecuitg NHegse Qinsingustrdies EIBSQ)EWIEWA FAGS7 angl VS@ saw'%@g plasmon

resona‘?ig{l {) 86 w#e) g*?,/ g& H?B{(I r@g%%%ﬁl’u%) @g’élsothermal

t|trat|oradc§h|<t>mm@tryt dluiedscaneeewalsotepy) fiidresgsitey speetrtbesopy or by
ornmed follow ng stringent hybridization can be

fad'0|agé|ﬁé ligangi @ﬁémgs%ﬂqay@oﬁ%mrmrpoﬁ@yqleloglc%ﬂsm like gytotoxic
cssayeCfad AN PIIGETTEE, R, PSSHE SRAMAIRTBERTY, By oo
perfornméd aIAcmorcahglybl @xdmplgsr énagethesspeaﬂct mtemmpoassf an antlgen-

roynd i n hybridjzati on ex nts. iC
interaclipste A 8 SPERTS IBETBDERTSe B pegHidy iadieand for ts

I r [
receptdCBAd fefifiGar PHARAILTE GRS (b thitradiRth GAEERAS VLA induce
a sngndpemrf |bmdmlhg>dm|tsgspem@remeeem@w Exmnphee fiop dioiespondingotigands

.t he ?éﬂél di zati on _condi.t tde Cri ber,ri abﬁvg. due to Al
comprise (piIfRe sy WIHCR JpiSEaqUin t"K} /tenlEs (SPECHIGHCHRKINgTECERtoES: Also
particulERlyQoih ey 88id cﬁefiﬁltron%'/l’he ei¥hg BNGn @ntigen-interaction-site to

synt hetically produced DNA or RNA or a reconbi nant |

antigensr sigticas aptigers pttheusglect temily, infegins and afphe samiy ghgrowth

o.t I c jdes. ejthe ne or. jhn - . .
factors g, et 1 Aot e FEHESRr Swd it afiup by in alsgg particutany
compri€éd Blyr $Hid SefihRiond &dtHenintdrastiom ve Bl @tigdintc Batdrintndrr(epitope)

usefal in_ medical settin for exanple in the

with th@@@{:gﬁ@lp&mdmg ste pban aéWgPGY the anelioration of
The ter‘rH “BBBH@&%HF&?@&@ dg@;} @%‘iété%&‘] ?Bnp(gb‘s%@r}(eéég%@r e tgtﬂ:rﬁé‘y also
relate tmacmnfonnhmrﬁépltopeneestsuctﬁrai hfpltgpel dnoauuliiscmtinuous epitope

. tracy, e.qg. ovarial cancer, end |aI er, cervix
consistingh oL RBIRIH M e duiean targfawyo @%@i e%faﬁ?;%wext of
this inveRll6A! a %n{dﬁ%aﬁ ] edﬂ?&%% 'dBﬁnedi Q\F\/OQﬁﬂﬁSl’e die ‘éﬁﬁno acid

cancer, der ncer, canc bile
sequeramspﬂm@natedanctm prioeang eeqmﬁnctehwhs:hlaarm ertgerammmasmace of

the moRfeese recarib vt R 1 BBAVE RPRradIEa1969) Science

166, 13@5%Qna%véh€(199®6¢@leeﬁ s43-gpi thelial cancer,
pr ef er abl %m?denocarm nomas,  or m ni mal resi dual

The terrrsedl%on @qoﬁ@ft@pabmem iy eantedt ofintbe, inventiana edon-linear

epiton G il i sy M T R 3ELuES ot B pBrRed e ponyperiice

chain. Oihedienesidits! cogle wrRdidrogs thérsﬁjrfaceSWh@nCméSbblypéptlde chain
conpri ses a. second I g-derived domain which conprises

folds igtp anithipendimansienali efucuree Qi eANditeiped; ppefpnyatl@mal/structural
epitop 5. The chenoki ne receptor CCR5 is a nenber of a

‘arge famly of G protein coupled seven transnenbrane
domai n receptors that binds the proinflanmtory
chenoki nes RANTES, M P1- , MP1l-b and MCP-2.
Chenoki nes act in concert with adhesion nol ecules to
|nduce the extravasatl on of Ieukocyt es and to di rect

o, . a e Y a0 o P ——



5 131 168 129 174 74 3 80 CCR5xCD3 (VH5L/L2) LHHL 6
129 168 131 174 74 3 80 CCR5xCD3(VH5/VL2) HLHL 7 131
wae@snar2d74 80 3 74 CCR5xCD3 (VL2/ VHS5) LHLH RCPERBB4/011646
131 174 80 3 74 CCR5xCD3( \W.2/ VH5) HLLH 9 80 3 76 174
129 168 131 CD3 (VL2/ VH7) xCCR5 LHHL 10 76 3 80 174
The cé%irdcﬁ@ dr3th eééﬁtﬂ anbﬁ@no%%%'ében@léa@é)d 3to7§pé<?iﬂcally bind
129 - VH7I XCCR5 LHLH 12
to/mten.a@!L Mtesa mqgomtl@mwmrakmmmwmaoaemoﬂaad/pzgompnsmg

5 X H, 14.129 168 131 174 /6
the twd oGl B PORATCHS PIRPI CpBSitidsh neBin 197, pah shdeeor as
d|sclo£@%f§m3bé|yw2/ VH7) LHLH 16 129 168 131 174 80 3 76
CCR5xCD3(VL2/ VH7) HLLHTabl e 6B Dei mmuni zed anti - human
Accordimgly cspeaiicit e SRHiatemhigedi sxpesmanially Ritmetbors known in the
i
art an&é @'{]egt?@usc?g o[ {?ﬂﬁd Mé%&lb@ﬁnh%zré an?ﬁ]&% ds ﬁgﬁlpn SE; Put are
not limiedto Wéﬁtem’tgen;? BLISANRIALCE CERdRMA-tasty anll peptile AcBn&
EFG1 79 202 73 173 128 201 130 CD3 (VL2/ VH5) xCCR5
LHHL 2 73 202 79 173 128 201 130 CD3 (VH5L/L2) xCCR5

o e edih g bR TRl A s

domaimiLLspexifically 20 Bnla#ibbdy ofFratfidems thieienf,A03sinyEsdhdi? antibodies,

H. 6 128 201 13Q,173 .73 20 5 V
to synficliE Sibegicso o EHLRRY apmeisy SUBHEERb, PuTBPAUEY or SoFv
fragmelﬁl’l’&@t«:8 &?agc%lc]aﬁg Mddfid® déPdatid Gp%ééeleh\Qé'@)antlbodles

LH 9§ 79 202 73 128 201 130 CD3 {VL2] VH7) XCCR
oleculelHlma;obe glepived Teom tiffarest spacies@r o3y b’e’l—GdemmprmCC(ﬂ@h Most

L 7920 73, 130,201,128, CD3 . (VL2/ .VH7) XCCR5 .
preferdfly fasJodiméfea Rerb fEbeBi o 16ied (S s Maibaagprised
in the OD3-sPetifle3Bindihl daiistruls oV%@%eﬁﬁo@@ﬁ@W @MFB()WE@) antibody .

LHHL 14 128 20T 130 173 75 202 79 CCRbXCD3i VH7/ VL?)
constryqtsi_ antbacko fragmants, Enéibedy Arivasvesreil dogingvigdenngd) to be

et A5t BB e e, ARl St

chain(g)céah Bedu@memeif@dt @sing rconvésoret %tﬂwr%uésakn@m amitne art, for
aci d sequence as shown I n any one o

exampigygby 215tNg amyino acid (eletian(s), U;ls%loafﬁ)néQaétltat'@ré@mea@@tlon(s)

ot SHSORBo BHE 58 AEEHEARE3 (3005 SR PBF s

or in compirsticaniMethads tﬂorsmqoducnegesumbdaddiﬁxza’aonmm mecDam gequence
ence which,is degenerate as a result of

se :
undefhge&iw AraBReRad sEaHg FROf PadmiBYRReieRUl Cb%‘)" ar@dwe&mown to

the pel%ghﬁklllég: |ﬁ éﬁ%%r'legéé A C@ﬁﬂ%@&ki{ggggi :F%(?] éﬂﬁ?’ﬂg%ﬁﬁﬁ@@cﬁenved
domalracn)aﬁls@qdyémelet%tod@fqu)aelpmde costuradie costprisimgeat: least one CDR.

Fragm@ifR: bf (RFofles’ 37 Hbb ! B88ed JoRicPRY PRI denES  (Pyagptides

which %r@rwbr&E@f Qhélchb@ﬂe? an%éd@ﬂﬁol%bﬁlefseahefiﬁr\hhl@:ﬁnéﬁé weddified by
13 of Table 6 and have the three different VL regions

chemiqal/biochspiisal wonomlar\ﬁmglqgsab roetods 8Gprresponding(mEthads are

R e e

Molecuﬂbr C)Ibrﬁrmg?CAﬂ_atb@PétW)med\&at CCdﬂd rSysririgDR a st Il‘alﬁ)ré@ﬁyless 2nd
ensity to generate T cell epitopes and conprisin

editiona19Bg. aaf 1 31 edilionn @083 mPNardtoet il aliathedy fonfaeneral and
MoIeCLﬂér BLRdRY% r?ép %ﬁ%ra‘é@' 58 li?oﬂé’f'kbﬁ% alﬂwf"?l%&Bg)‘??\héjthods Manual:

quence e huc €i ¢ acl d’'seque
.. The Cbpr‘qurehierzswng Smurbetbduk obfﬁek:bmqnbar ykcademm‘i Rvésa 1@t eGolemis;
nce.as defiped in (L) herein ahov e..to

ProteirgPhgel qe*eeae?twrgseqﬁ WiCcuB (o, MagiincCo Seigng” Harbor
. Labméﬂ%y , 209, 2, 213 or 215 under stringent

hy rldlzat conditions. The ternms "hybridi zation"
and strlngent condi ti ons" have been descri bed herein
above. The correspondi ng definitions and enbodi nents
apply here mutatis nmutandis. The dei nmuni zed CD3 and
CCR5 bi nding constructs provided herein are

Y



one of in SEQ D NO : 189, 191, 193, 195, 197,199, 326,
328, 330, 332, 334, 336, 338, 340, 342, 344, 346, 348,
w@2@5/08320 354, 356, 358, 360, 362, 364, 366, BEBEPBBO011646

372, 374, 376, 378, 380, 382, 384, 386, 388, 390, 392,
394, 396, 398, 400, 402, 404, 406 or 408; and (c) an

am no acid sequence encoded by a nucleic acid sequence
which is degenerate as a result of the genetic code to

The tean fideinvounided’sas ueed betdin f&lptes( i) tharaboaatidentifisiddfirst domain of

: ded b I : i

the inB5RYE GLLt RIS FoRHBboNpr Bbaa (reLaPaRl b medficd epmpared

to ana@hém%ﬁqwmﬂl%ea%oﬁ%uéte(byl tehBerint d&id S Wwild tconstruct non-
hybri di sati on conditions. Preferred CD19 and CD3

immunpgeadicry less smmusntogeatecior blimgns.oMildtypencanatiusts aeeordig to the

inventigl s agiiad 55 5ote e (4%, FaRRbHGLpnaBR GORS) Bt non-

human(T@h . 7C@ﬁdsb@¥d|ﬁg émnpbeearedlafrﬁmbams gtsﬁ@ggéen% {haréof as
or
describgg In8l2§)4 3%549@59)/&!61 99/%%91 Bhe é@r@b qﬁlm%éecgoalsmlates to

consn SNSRI TpBEE ERSOERITE) Sy Y Sho s, 1

accordanoe)ewsh tthist invgatienatiee Tene! 1red1|metdo;pe@peamﬂycm1generaig T cell
-derived second_donai n dire agai nst e} tf
epltopeﬁ rg qt@q ythegemsiva! ofyht i%a ng g“hep\ep cil geell activation.

C
A A T SO o st o
amino amdat cadpiteuting tasthedbimetion of a'b;ellrmlmpnsabmvmbstlttﬁlontof amino
acids, @ n%%r%ésge?g%l ?qrgg?nqséggas Sh “f’ﬂglg'é‘@@@% %ggthoeforggor Bﬁeduced
lpropen%?tg to g;%ﬁeraﬁésl' ceftBpit re’ﬁé‘t@s t§4§dué’€08rmr%§ﬂog&5i§bty %54educed
_ 58, 360, 362, 364, 366, 368, 370, 372, 374
capamtwgp |3@|ax;e m,geaslmdegeadergsg c@g(prolg‘ggatmggzln a@@tlon reduced

properify B enRats T 25l FRteafs felffes (opatitARDisalion MiEh, means loss

or red@cﬁid)n 6“?_ bte@eal Tcasldepitsps’ oharindeel gegeearidesdindatipighantigen
above he correspondi ng definitions and enbodi nents

mdepeaggnyTh@elbprﬁjltf%rﬁn@nnﬂpe@r@!irya torile fryvastiendiasePSsbinding region,
which &5 '}Ed'u ﬂ use?gqo%%hgt'enﬁ'deﬂ ?pﬂfb‘@%@t’i%tlé ?E)ﬂpreferably non

partlcu preven ea

|mmunagehicarompmddb ronpdeihinheniaéd weolelcs e & whicH bwsﬂlﬂsetamed its
an inflammtory di sease, an jnmupol ogi ca
capam&v  ©chiading tarlae ORNQR AENGgeN|G @@th@usconstruct binding
' to CD pgli sease, a viral disease, allergic reactions,
parasitic reactions, graft-versus-host diseases,
The tetrasT- eadl gpitopy” abtatel tpabert peptiBe celquenae$ g\rlmfccee be| released

during | B]epﬁfﬁ%aret%é\cglg: PQB ﬁggglpegt%gnphogf@teggjglg hln Scells and

subsedd@?ﬂlﬁoﬁé ' &ebé#t'é@”b? rh8tetliles: of ehd. mé‘Jéf IWst@@d)r'hpahblhty complex
B cell precursor acute |ynphatic |eukem a

(MHC)(lprcudsr mmggels thelactivatiasnot TIgelighaee inteealie W@ 02/066514. For

peptices,piaehisd FfRTiadh fstith bfiattiE L REMH r BirEBFRERS to an

antibodp retplone thyadiee sEPRItiodl ofT elfs togirodec®said antlbodles
speci fical I y bi ndi n to human CD3 and havi ng reduc

Accordin@pe s idejmirsinigate figste dpmadn | spasificalissbindinga te e ohleman CD3
comprgggaa'rt T%aes‘é"ﬂi% gh esﬂ{eeg'ltlﬁs er a@bﬁ?—'@b%ta'tesd b?@%"ew #&5De@k H3 and

H4, wlmwem $aidifirst tﬁmdm@mﬂnalﬁm@wsa ceducdd propersity te @eﬁa:aie T-cell

rotei ns present on B-Iynphoc CD20 antj gen
ep'top%&emnaﬁeﬂ&Pn%moahde'ﬂﬁwrgﬁea fir §oeam1&0mk§?f@ e’ unchanged

d ey 9. ;
widtyp) SR IRSBRrRR Jop %ﬁ&%ﬁ%@%ﬁ%{“@%ﬂ‘é 30 M. Fefihbmore, said
in henatopoetlc stemcells, activated B | ynphocytes
(plasma cells) and nor nal tissue. Several antibodies
nostly of nurine origin have been described: 1F5
(Press et al., 1987 Bl ood 69/2 584 591) 2B8 / C2B8,

- o, A NN~ A=A PN N~



as described, e.g. by Crook (1989) EMBO J. 8, 513-519
Furthernore, it is envisaged for further purposes
wo b@s/om2ed ei ¢ aci d nol ecul es may contain, for PXEEPL084/011646
t hi oester bonds and/or nucligoti de anal ogues. Said
. nodi fications may be useful for the stabilization of
deimmui&eaufrseismam Qorﬂﬁrl%%ﬂeagﬂhr}ﬁé tn%?w@ﬁronar@gf of the framework
exonucl eases in the cell. Said nucleic acid nol ecul es

H1 andaQ:DBeHﬂr@ﬁsabwecnnwlomdammmamtmw@ peoyides @ neduced

properfiy fo Teetad “Tpl eiPadt, e 0 -8R TR RIzbE TS domain
comprisi@taetunchangsd ¥t$1 trankition REEIOA (Pl frifrewiuk M 1 and CDR-H1.
pol'ynucl eotide can be_used for "gene targeting"

Redueagieﬁéoneﬁ@rtw@mrtera@farwcﬁ@@pe@ aneiorer e@ﬁﬁumw?éwn may be
measuf%de%e{ %@bﬁl@e@%rﬁoﬁ l.@ﬁ@é% 3@%&3&%%% (fe Twmfeﬂﬁ)r} ﬁf proteins

may bertestai i vitobyherm cemcbrbﬁfetétWabMy tinnthis BESaYPBMCs from
i mer extensi Thi s enbo may be useful for
donorssgeg@eeﬁ NGet hggs% o A rﬁjl Jdadhe yyorld are screened for

prollfeHagBﬁOiHUFéd BRs8 to EﬁhéWWll@I aSI‘Ij hﬁﬁ@ p@ﬁﬁﬁéé.bﬁﬂaally cell
urlng gene herapy roac es ald cleic
prohferaupd iso lbatyu ldetedtedraypdre Iaadlegonbltham_amt}gqrr -pebseating cells with

wildtypgrReFEReR ARG UGl S TRy ok aP BT RESLOT hi ke GHLA-DR
tetramérd Féﬁi@ééﬁtﬁgoﬁﬂ r%rp%t%r@éql Thedd CetPiRbR Fn_agﬁbé tgeieecwrepept.de

Is part of a vector e present 1 nventi t herefore
bindingaps tnadedavitls peptides substituieoiop aintigen-présentingl ells ingirdliferation

assayo| P e U EE T Al BHiBSE RS Bt | BbselfY on hua-oR
-haplotymz‘secbinaingbléﬂ Qgy. ﬂmemc@ﬂaséleuhlpebnu@ybﬁ @mﬂcé @an be

the function deS| red and i nclude plasm ds, cosm ds,
measuged.yEedhemsaeee rdeipnaguzationd canhee Rrevear ky ilatermining whether

antnbo&ggv%ﬁlﬁjﬁﬁgﬁw% 't@elﬁﬁﬁﬁﬂlkgﬂ?ﬂﬁb@%ﬁl{e’s?%ga\zéi IB%% \Q@n%ggd after

administpatiomist patisnty.ak particurasefetredamativrlisal Frceligsrolifepdtion assay
exanpl e, the techni ques described in Sanbrook et al.

as, inter|ghig, showy 'eﬁapwﬁﬂaexame{ﬂﬁ .ent Prot ocol s |n Mol ecul ar

Prefer%n e?'gtzl:tfoeoﬁr Q{\f{#md %ggg§ db%%%gﬂn?rhﬁ%t er natl Vemewqrh reglons

and most wfuﬂ"lee(ﬁIDBeeegmmIs varet not moddifibé innoeddri to) geerdie reduced

r nst it ut |ntoI|pos for59 delj ver 0 et . )
propersfy 18 indiickf GellBippered At ue Hraiing Al dhihe LOR Egions is
not affé@BHNIEVES! ‘é'hnIIWa?tudﬂﬁeSf Léhd ST el 'é‘;ﬂtdr?edul"e'sults in reduced

sequences of DNA. Rel evant sequences ca
lmmunpgenlcﬂxerﬁ’r@deﬂanblw th preestlers wieunmtmnzmemethe@laaasnegmn of the

Vi chef oo REPlAtEbRL e iR RBiarter FRLVRhajpebRe R fness, preferably

in the @BR&Z&gﬁmopﬁﬁTvL chéam wenqaﬁ@feesﬁéf@rrabueﬁ PlesCDRall Ié@ﬁan of the
‘pTRE, pCAL-n- EK, pESP-'1, pOP13CAT. Preferably said

VH chaige marediefrablsinatheuisamewosl regiea (&l thei ¥k ahgimand most
I I to said nucleic
preferaIbE;grgl @éﬁt%@%@%‘ﬁ%@&“ Qﬂ%? |t}s%(ycl_|i ?ﬁg Nsi ngl e chain
anti body constructs defined herein. Such regul atory

sequences (control elenents) are known to the artisan
The te%{I’IdCr‘PeB/ aheMpieyed B?@W@atesatosﬁpm%er@agsaénd@termmmg region”,

I t I
wich 5 BBRISAR | 14 551 TR CORG B3RS LRk Rt ano T ool
receptorscthat . d@eeﬁleeatbieyspecaflaﬂtynof: Isald: naalecliles| @l iheakes contact with

e nked to sai.d expression contr
specifid Bgaaihe Lo HpBRiaTs the o sabblepaii e melSgyle and contribute
to the BIV@'FS‘I%/Y@F theseghbRcules! TheRY !aFé‘EHarg [¢BR r%gid?IsVGBI:@Ir ¢BR2 and
an expression vector conpri sing t e nucléelc acid
mol ecul e encodi ng a bispecific S|ngle chai n anti body
constructs defined herein. The term"regul atory
sequence” refers to DNA sequences, which are necessary
to effect the expre33|on of codlng ~sequences to mhlch

.



| mmunot her (2001) 50(3), 141-150). The invention also

provides for a host transforned or transfected wth a
woe@so#0226 descri bed herein. Said host nmay be peDEPEd011646

by introducing said at | eadt one of the above

descri bed vector or at |east one of the above

CDR3 fiesadH Vefbridinl @'ER-FPG@blHE' @@@F@?equaﬁ of h%rﬂéﬁfet heaWechain and

presence of said at | east one vector or at |east one
CDR-Lretates to actARegmnuelea variable Iigbéphatay Hmgians dhe Nariable heavy

chain a%‘x plggni%r]%nthgf aia%%;ﬁ% Crgeﬁrb n@bed§%£ sﬁg?’i%fﬁ%”ved region

may bdegetdrantedusd edescriped Dl Iesbdte(1991yeSerjuendes hof Proteins of
i ntroduced in the host %; ei t her |ntegrate into the

Immunglegina latereste St editor NIH icatiomaonO4revdl U.S. Department of
r I a \ r
Health ?ﬁéalﬁl;% ﬁc@%‘g/[{]@s ?ﬁgﬂ’%#ﬂ?@r}r gk@roﬁ;?@[] 19%‘? %a} ‘.%/19} hfid Bhothia
(1989) iNutlinede4a| 87p88Beri a whi ch can be transforned or
transfected with DNA or RNA nol ecul es for the
expression of a protein of the invention. Prokaryotic
e .
In gengRF AR LBASHColN B T SRANS HRid fodiico, Btals MPorgimately at
amino Hgldh‘eal'duelﬁiﬁ\ ofSberfal Mh regromem‘cmrnlg M&mddam;e and the residue
subtilis. ter ryotic" ud
Cys prycades s HaR-bF o PrerSiaibi Pen rpidiie Map Aol gWebioRt+ i COR-L2
starts pﬁ‘éférébl DQB%PHIH’(‘)%MBQESMU@S %ﬁ' (ﬂﬁRlLOD’SHd'dbn&sts preferably of 7
reco |nant production procedure, the protein encoded
residugsy Rraterablyy the beino @@ldafesnmeeq;)ilesTmn,t buhalsat Vah Tyaylleskbys, lle-

Phe priefe PR PSR TRl efaly 5 AINES g 8658 drter cOR-

L2 and%ﬁﬂfs@t@'ﬂ?@férﬁ@l cefrng @@m@@C@D‘P{f—LB eI Prereessly dPeTesidue

he i nventi on and genetically fused thereto an
Cys an|¢ peeferatdly, HhEA@StdaJ@Sdﬁl@#-@r'y M i%lpwm!geqﬂagCDR-LB CDR-H1
h b
consis” f ehAlbiesL "L afls S0 oA SRR Yo o

residugd26 frorhéete rmigymung efithe o/ aagnba Hs@‘drémy tﬂhen%fswuy Drp follows
transfect the host using any of the techniq

CDR-HofaRIRiN2 Ria6tEn PERietabls d SAMBORGIG rgsidues Biteptherancypt CDR-H1

and c?ﬁglitgerﬁfgféarab thodg HQr 18" ué%g f?%‘éf%ijabh?p‘?éé\ﬁ{;é!s Lys/Arg-
enes d expressi ng them

L ou/llendsliRhedTior/ Alae Tie'S or e /Al Ibwk@DRSHRN R HEr starts 33 amino acid

resduss,Elgt (GDRALE AL LD URGAIN oD %af%%%ﬁ%ﬁgf‘?ééwés {ODRH3
follows| theP8éderideal 4 RRIKER AR IBIY U18- MBS GritofHe FEVARS Tro-

lan cé nor e a hu
Gly-Xantfalynfoewl CDRrEI3. Adnet sttudtard pf S¥leRenegmnshbas beenl described in

[i.S CH%;cells CCS cells, nyeloma cell lines |ike
http: ”"‘%\t‘f% feorgé, ab% illustrated in the appended

exanples, particularly preferred are CHO cells as
hosts. n a further enbodi nent, ‘the present invention

The abave fesitade SORHH panst SORFDR re@iops epeer dartyiedoffrom Gadtibody

molecJ AT FEREbEHE! o SSEUERT RAKE EARRLASRPwitp, hyman CD3.
Such @Daeﬁpé‘(ﬂﬁ'tﬂldrﬁlbﬁdy sret Ridwven fierthehart et &dsiiseoin §>ahﬁ:ular the
construct and i sol at iﬁh&t he const ruct fromthe cel

monocianal @mtipaeiesn@HiTada TRAEE 1 23T-or &3 BMAD %(MB\é\é?Qj%gh CLB-
t

T3, REVEN 259 P4 G855 2018 09, YETS£ IR 1962 100, 1.

141, )@kb-l4ﬁp@ﬂill—&ﬂa v2F6 h§3iRWQF\8(D&nT6ﬁN\A2|%B6b®KEBiD alve@30t1 08MC2,

101 Qe BT rondt Fomle ARithe; Sontibhen aniuChir anibadisrar human

specifié Bfd if: él:corcf%ﬁ%!k;eo\ki’/l)ﬁlthllé RV G B@Eé’ BRPi é’@rﬁbi‘hfe \H?E)us CDR

I nvention may y any conventi ohal neans such

for exanple, preparative chronmatographic separatlons
and i nmunol ogi cal separations such as those involving
the use of nonocl onal or polyclonal antibodies
directed, e.g., against a tag of the pol ypeptide of



allergic reactions, parasitic reactions,
graft-versus-host di seases or host-versus-graft
wale@sasrso conpri sing the adm ni stration of a PCT/EP2004/011646
(bispecific) CD3 specific bending nmol ecule of the
invention or a (bispecific) CD3 specific binding
,reg;onémh%mc@wscm@m@%@w thBeariiibearss described herein,
a nucleic acidnolecule, a vector or a host of t he
|nvent| on to a subject in need of such a prevention,

i a bGP uR R e Sh L SR bR PRI, B e o3
specm@ doftaih Mﬁthateduﬁedf@)/o@érwity tb yendeatei O bell eptdpasSard derived from
dm ni stration ofr |orote| naceous conmpound capabl e of

the anﬁb@@y @ﬁgtraﬁ des¢ 6hV¥Dgﬂa4 4r469 iBvenn@ose fsetesred (and as
|Ilus’cra|{‘\e?‘1J llnst e%? ﬁ%@%ﬁ(ﬁ@@@ taneous k[?lﬁ I?%%%g@é ef&ell as

the crmm regiom| are Ldeewed froral arn anﬂm@/mimﬁvl derivative elithr specificity

for therﬁaﬁg r%ﬁ'g&yea pc & ﬁ‘é@uweq&%{?@@ ﬁ@ééoﬁs{@&%‘% -3659. In
accord?g%]é‘lr\@m? &lﬁé’iﬁ%%@ M EPIRERY! GCETE 188 rfos(fﬁR B3 regions are

, or a further cytokin
derived rftaml anrmbodleésdagtlbddy ZJ)erwath@ema ﬂrregd@xeng/hmbnmenctspable of

spemfnq_:q{& regég@%ggl ALY oacgg ﬁ&hggﬁlpfet {eap%ﬁ%t @i?gnlggiﬁjilggsubunits,
e.g.in ER%LFS GUldis t@n\é‘g‘éhﬁ{fo?rhug}éﬁoébf{ ﬁftlgm Tﬂgg@frbﬂg erﬁ@'n‘?ouse cells

I's par e preparatlo

expresB huniee emi3- @@halﬁqmttvlew rifar tnadive cARMhatiBMeNt 1 on
~and may, inter alia, consist of a container useful for

i njections or infusions. Advantageously, the kit of

In accélj?j%ngés/?grﬁhi. WP{\?{@@SGJ ?g}r&%orﬁ?@%ﬁ%ﬁaﬁ%ﬁ@ %r}%lalo% in the V
domair (Mlgedirt\SSL @onmEihpof Bhauheglobutes bad T-oell ¢@¢E€b1§tts mfat prowdes a
or scientific @ﬁr poses. Furthernore,

proteiny %@ffalqi forr thenByperyarab C%ﬁ'%@erﬁaHWa‘é@@rmﬁw‘Q/|"@IQJQP$y(CDRS)
I

et mefo KBS RORE) SRR 1 GRIPNTEREI Bk OB Tifonork

regionsrdgsigpatedivieRl aAERAU RSB ase ¢FR4. rﬁremea}drlm éragonaagsgisrthe region

out .t he neth of the inpven n and, could_ b | oyed
from 1) NQTEINGE 1 JhouK pomaln SAL Mot SSCKI (DR, gramework 2
relatesrﬁﬁ%’é ¢Bg .bﬁo n”%fbﬁf AQO@B‘R% h’?n’f@%&f(aﬁt m’ﬁasﬁes the
oWws St andar

|ts ?erabl procedur es
region @eM&xem@ERZaandr@@BBam fsdmeork 4 medres thet regitimefsemahd end of

coRa Gl SRR e SRS B ATRSERE e dotoay

GarlanBUPlBIRhidd, 200t Wte é‘dJ”ﬂﬁJsﬁ'tHQ f?d?MeWBﬁk Fécgléﬂi‘@encompass all the
anti bodi s, net hods, uses and onpounds to be enployed

regions rpuigider ign &R nesianse imn\dd eon Vlnv!@malram Rastheranore, "the term

”transit; rség gﬁjcfef Bgfué%ff o fr@h%&{ﬁ%kgﬁd %nngggﬁggge??lﬁgsi?@ a direct
Junctlontﬂﬁtweed&hali@ﬁewm bhaeCDRarsgjiorfbinepaictlag, thet efmettransition
may be utilized, for exanple under

Sequerme( ewegmantEamenonk and. gdviPRurRaiPRdmMesasi the, sequence directly
Iocatecml{ pé:}f(, v(\:A'?\Af/)vérncbl S,S?fnﬂﬂel h. goﬁaﬁﬁ’s 8P%\F/?\1N'\A'?vélar? Is%rg%unqlng CDR
regionsh. Ac¢<7rd!r/g#wwﬁlrémewol‘l§sbnwyogbsbrmpn©m sﬁqoéscéﬁ tibtvi/(e?r} d(ljfferent
ttp: wWww. t1 gr. or ! nown to. the person skKi e
COR rfgjoRire THE hestah ailaia ghb rbis. el i PSIIGN g S60UCS Trom a
given %\ﬂﬁbr‘dg""ﬂ‘(& 'fr‘é‘?r?e?w&&”} qgﬂ@ng el W@%SSW% as 'tﬁé”&rfclfespondmg
an am no acid ences of the non- e| nmuni ze ‘
transitiant $eqtieBiceas seet léabalEQ 9N equancesdob Proteinauioé Itlhmuyological

interos{ol5 B NFILERIETHGR] rblS M HA (G0 BSriRof SR eaitn and
VH7 (SEQ D NO. :76) and |ight chains VL1 (SEQ D .
NO :78), VL2 (SEQ D NO. :80) and VL3 (SEQ D NO.:82),

respectively, B) Nucl eotide sequences of the heavy
chal ns VH2 (SEQ D NO 69) VH3 (SEQ D NO 71) VH5

AN~ I~ R AN~ I~ R I



n the foll ow ng exanples a nunber of single chain
anti - human CD3 anti bodi es have been engi neered to show
WO ed@aoad20 mrunogeni city in man. The different PCT/EP2004/011646
dei nmuni zed anti - human CD31anti bodi es conpri se
conbi nations of 4 different VH (VH2 (SEQ D NO : 69,
Humar’ Bervides, Cﬁ%@?dg%%)l\)l 7MO<!I grd,g gfsE,QgDﬂ&\?/[l (5\3/&(2!?&;:2%@((1989)
an i fferent
Naturq\é‘*?vg; -?553 VL2 (SEQ D NO.: 79, 80) and VL3 (SEQ D
NO :81 , 82)) regions joined together. The .amno acid
and nucl ei ¢ aci d sequences of the above-nentioned VH
A prefeme Bitotacaliysactive GIDdspecific irgling soBstBuct of the invention further

comprisht 18 b BT Shldmeld T ABONP e CRPTIS B85y repce. Met-Giu-
Leu-S&h@WELQnQE@qM RO. '\Q'3T4? Eveﬁfhﬁbre 5%%%&'@4%9“&@%% construct

) ody in order to forma bispecific product.
which L—:Qmwpses in selcbhrrahgiomajn @(ﬁawcwh Hb3 camipmsing Imdsequence lle-

[ T er of cDNA encodi ng
ThFTh§%W H@’ Q§fﬁ E#?%g&h&% gggﬂA encodi ng the anti-CD3
S|ngle chain antlbody, whi ch was dei nmuni zed, is
referred herein as the anti - CDG cassette. This

In accgrﬁtancemtftﬁpsemqssnt: brvensen, e BrsEdomad of m@rn\(esgqp ponstruct

specm%yné; % O@tﬁ%ﬁ”&c%@%%ﬁ%@%%égw nkKer ?g%)éaéensny

to genél@te a8gsli e@tﬁbdéﬂeomﬁrise%CﬂRWaIOBRﬂ-@ apd CCISECHB) regions as
112) followed by 6 histidine residues.
def'ne‘%\f‘él’%nrﬁé\ﬁ& inagIetawedanbedispent. | ,lft-tga[r}qaquyg%(f@meworks1 2,3,

4) as #ﬁ'ﬁgg@gvnd aﬁ?ﬁ'gig&% é@%@n@gﬁ%g )1? ﬁg éa%@il-ﬁé@ 'S:I 182 or 153,
156 orcd5Zeti68 ors 18hoamd/on 18EQoD 186. :TherefEs) MENQDR spedific binding
Fi re 1. 1200 ut er -apal S|sofs ueng r,
constrieiiih e diedition COMPiSes & Bat damainad T Sorciieally hinss &erhuman
CD3 aﬁb%n@prﬁé@lé‘f@?ﬁémyrg%gﬁﬂv¢%§h&b§ ﬁ@E‘G |BCN® 152 or 153, a

sequence of the anti - cassette
framewveorkiregion asphimwrdn SEuQaaauN@ plﬁ@gmraﬂrﬁ? oa rfmmwcbry reglon 3 as

shownfif SftauBngycfockelis! AR lamenerReait 4 Se ahprAESEQ 1D

NO.: 168@rgese and SEQ D NO. : 68 the ori gi nal |inker
sequence. 1.3 Construction of dei mmunized single chain
“anti body sequences The dei nmuni zed versions of the

o ST, AEREEH SRR U5 e iy seve
delmnﬁlﬁﬁ@dm[b@spbcmc?dmdlﬁgmr&mﬁi@emtmﬂdamdm%} a CDR-

te for nutagenesis to the required dei nm
H1 as depietantiesSE GIDNGY: GRitanski) @ GORER asadericieeria SEQ 1D NO.: 90
or 92. Synthezi sed enconpassing the regions to be altered.
The dei mmuni zed sequences produced, including 4
~different VH and 3 different VL regions, were cloned

pecor G5t SHETEBRS et LR Ssondpropansy
o qoSPRE'Y BB el SHEL g off S e rubosy

Most p(refetaﬁlyin atco‘ra)anc@Mthehlshyivé%%msald?‘pa@naal)mntlbmm&tsliduld be

telntro at the 3 edof he VH regi on
 capablg g 3R80GA id{a@ne EPIPPER ERIlQ iG] tﬁstn%wwsn%nw%gructure

ora cde'(g rl?r?at%r J @%ope;r h%ﬁg;@dﬁ@g [H é@gfe%{'%frﬂ(%% Tg]%complex

NO. : 78 80 and 82) with the correspondl ng ori gi nal

non- dei ni zed. sequences X D NO,.: 110;: VL: SE
Prefergy, %fz‘?gngpFﬁ G seMstiek o e SaRtod (in S8 Y R-region
as depe® if- SEJ ) Q\l@ 7HEGr DIG\DSEQofD qqmmnbﬁﬁ\ﬁsvbﬁnmustratlve

Lreglons SEQ D NO: SEQ D NO.: SEQ D NO.: SEQ

CDR1 CDR2 CDR3 Nuclelc A no Nucl ei ¢ Am no Nuclelc

Ami no Nucleic Am no acid acid acid acid acid acid acid

aci d Dei nmuni zed VH2 69 70 85 86 93 94 95 96

De| mmuni zed VH3 71 72 85 86 93 94 95 96 Del mruni zed

O~ N = oA N NN N\ A NN N NS P~ Y Oy 2 ey pem o gm e ey




1Im/mn) were subjected to SDS-Page and Western Bl ot
for detection (Figure 1).80 The col um was previously
waeadosloneeed for nol ecul ar wei ght det er mi nat i onPCT/EP2004/011646
(mol ecul ar wei ght nmarker kit#, Signma MV G--200). The
dei mmuni zed variants of anti-CDl19xanti-CD3 protein -
deimmWBiz8di §atiatiedhbavia reBioPe ahdePsifilatly] GRQOID PNOCTSS shows an
i ncl udi ng hydrophobi C charge i nduction chromat ogr aphy
illustrativecieimmenigad yagpblei haayyiregiosd netal affinity
chromat ography (I MAC) (Figure 9) and gel filtration
(Figure 10). The bispecific construct had a nol ecul ar
. Prefera/my gtﬁe ifvebfivé DB nstecifitabinding wodistruonsoaprides ex ICDRA.1 as
filtration in PBS. The purified bispecifi
depictast BUSER IRNOs 9 9% 4801t DIPFSBE Fepicinden SiEaUBINg. 102 andlor
a CORGNGS HbGRfed ™ SBORDARBRko#: 129 Bi s Tris el s
(Tnv gen e preparation and application were

according to the manuf acturer's protocol. The
was, det erni ned w

| I
The CIF%eoPRTG: indieh CEPRUTIE: hahe. HeBligR| CombNeas, Re@ Preferred
embodith&ft, CQMLO' ﬁ@b q?llof@sébg RMict peRRIM F\K/H’ér‘éﬁplslald Tn_;ereglon is

puri t at ed tein was >95% (Fi gure
selectwhtn‘otrhmmgmexputmmtmgaoﬁSE@ oD BO..KT8 , FSE@hI@r N&r.e 80t EQ ID

NO.: sl SRR K& FBeEe, B8 dhprauictianh RN e, Vi as
charac%r%d%%mrlmﬂ@@o%MVBf’B @hhbl‘a’%ﬂe%ﬁﬁSED I'IDEN*QT @¥relate

and the Invitrogen Bl ot Mdule(r) according to
to full deimmunized &/ segipns it accortiaacarwithh Hiis davarndien, \aedethey may be

~. used |&%%3F‘Lc§rﬁ%5@(ﬁ%sg%tﬁn@8% Pé}sgﬁ%ﬂseﬂ%é&? \?gt it is also

enwsag@dl uhatome/vaan%@rﬁhNB\Tzéd QUi edich @aY beTbembed, sm mbrdance
hown to correspond to the main band in t he

with thsusyemw\ avitls depmmrnizac b re@pas dqfinegnalene. A iwresponding

non- de"ﬁﬁer ng)eet VJ] {b@?gﬂ{‘%ﬁr@%& l9t 8 z/nddégf od&Mt&%e%@A(arc}we CD3

bindings sonstryctadf thieeinvention, ¥B§I’fdﬁvrﬁin ISErQﬂDeNhQJr OﬂéJ Accordlhgly, not
' t

only hgak RN IR OF BE1 SRR (BRI LBSL daTtevs g §oinEnive CD3

constr&ft n@%ﬂﬁ% rrHG&?é%tt@ h%gé' (dBicky b %ﬂélty(tﬁFg%r{%rQ{@ T+ kepitopes.

‘ I‘ oteln yi e
It is alSel amuaagegﬂ thatt sai6DdOMait icotpBisesnthier oerrgsporndingu vaziable light

. chain ‘%&Eﬁ/g@lg ggg' elﬁosbr%a?uggdrogte%%t eg,r? gﬁﬁ%ggel(rwplzed VL1,

VL2 aN&Z\)'wE@gBHEOof 198)0666%&%39@@ bf £ n6irEY dbé'e@s(eéEﬁ WO
4 CDi9xant i (VH7/ "VLT) ( SEQ

99/544K0. : 196) 268 5 CD19xanti CD3(VH7 L/L2)(SEQ D I\IO : 198)
553. 4 CD19xanti CD3(VH7/VL3) (SEQ D NO :200) 477.381
The productivity of the CDl9xanti-CD3 (VH5/ VL2) and

As meﬁ@éﬂédnébo@?’lh‘dl'm%beélﬂﬁSblhdlﬁgs COBSrEENpR RS |Mwérh|on most
t he correspondi ng non-dei muni zed const ructs.

preferabbs ompriges amlgmerivedregnaad doraginevhieh is/RSCHY- AﬁCQfHETQIY, ina
| C u are
most. (SIGTRA Aod AR Y s AP “BleBRoRe bk figpe. bisecri
single tfhalhdar(tmﬂwcoﬁwextaletpro@a@d th’C&i@)Spetliﬁﬁlt}B(d:‘FHEiMriDD3 and a
04 CD19xant 310 cle
furtherosé}ﬁﬁmtwaw@@ tif e@'ﬁ@%bxﬁeéew &6 ¥;'t¢'ﬂ%‘it§g agqinsticapgble of
|
interaciil Wt er R mPIeE I iBomA THae Riier naleticetompounds
may compridei catustrfamd Umlmme&;ttunﬁ)ranprlera, tuﬁmmtws and the like.

such Jufloen, G PEsBoIBRRPBOAlP CETRITb IS HEbRpr PEINg 2nd specii
constr@ét&'a‘r@@i‘s% Gi0En ARk %e&%tﬁ@éﬁﬁénﬁi&ﬁéxéiﬁﬁl@%' bed above
I n Exanpl e 2 at various concentrations. n the CD3

bi ndi ng assay, the negative control secondary antibody
(anti-H's, FITC conjugated), which was incubated with
CD3 positive cells, showed a MFI of about 2.5 and the
positive cont roI de| rmunl zed antl CD19xant| CD3

. I — o~ o, A



0.78 162-174 5 1 3.82 0.59 216-230 10 1 2.12 1.03
Exanpl e 7. Honol ogy al i gnnment of anti-CD3 (VHS),
w@aosAHeRd (VH7), anti-CD3 (VH2) and anti-CD3 (REBEP2004/6011646
t he non-dei muni zed anti-CD8 VH The vari abl e heavy
regi on of the non-dei nmuni zed CD3 antibody, VH5 (SEQ D
NO 74) VH7 (SEQD NO :76), VH2 (SEQ D NO :70) and
:72). were aligned using the Allng
The teiﬁ? o@nsawﬂ$ Sw& 6|Fa'Nrﬁnt'R8%ﬁ@@SW¢1f Eﬁ'ﬁfﬁﬁ to jagonstiyghgomprising

two el BkEa ADBY SRR SroREb 1WEdR Rl 2HE Bid hinding

domainss cehsists iofi Varigbtee réglonEr (om parts dhergofieof avaantisodyg eantibody

S R R R AN T

i | o
CD 3 éﬁ}ﬁﬁ\]’{ ?ﬁ@rett rﬁBIﬁFe:G%H reﬁeoﬁémfﬁ% e et oc SSI(StS of variable

regiong fEEQp@rtBICDheﬁe})f) ahanveEstiveBQ ﬂtih@dy?&agmenhprldwvah@e thereof,
sequence,. ASGYTA at etra Siti fra l1to

capabigrigt SPSGEaN: BincBig elftsrlie swll ADpineralitnednidhp terget

moleclé 0@)‘3%%' H¥fihéd Qz%lé’\hat&c-f)rdiﬁbiy afid %&%nénﬁlrﬂlr@“d&nélﬂ is, in
the construct has to conprise the sequence ASGYT

accordance hvétht tmagmverﬁ@noﬂhe daudevived secoond CloRaain recited above Wthh

comprigs "4k it Ul sPpeRrEbRY dBhandell lfecd otecule
Sblﬂetvﬁb ored ifi
preferabiyn saidy btsgecgmm@e@muambﬁdy SONgHUEL, @rS m?ﬁgerahm covalently
' t
conne R Het 85 LR A, 9B A B8 g v
_ dlrectlw(ddmmhlb[s@bcmoﬁst husanCD8 amtigen, tamprsiag saratuckdrpropensity

bi speci fi c constructs conprjsing dei muni zed ant.i - CD3
to 99"@6@1@/ VL Epll ( epitonssnand; spmariging: (R ERIORAL P ég@kmeglons and

framevﬁég%égon%%is ok 1|?'Fe'db§%\fé? &%@E%Egpl\ﬁmglfgéé?cle J%&c?ﬁélecule |

and/or (SEGNDr NpecificOmatier) or Bit)mamSE(DaﬂSbm fa,sa, céJBEMfaoermolecule

i SIS S ALY S h B GE Ha Ebdganion
compngﬂag §?red§§ed %f‘opé’réity:i@ geherateSTall Sflo %%ﬁd compnsmg CDR-

fication of theé del muni zed anti - fromt
reglon&mnCQBi@;gmna amrqmmbngglomm defune(dsagom]mr theoygh an

{. VH5/ VI
addiioBif pPlybEPHE Rbs PR tialfih o S SehueriPe, nforeaia2). In
the eveMHHaYLZ )ink&E( Dsé@ thi2 JinRér tseﬁféféﬁafk)l)aﬁﬂ d Té@\gfthﬂdr@/\ﬂsé@.lence
prinmers (D CD3 -2 VH Bsrd
suﬁlCl@ﬂ@@@W@ﬁb@kﬁ@@TMﬂ@ﬁw@nﬁm@(MDsmn giofependently

from ogggh%ﬁ)tﬁ% YE@?QIE&W éﬂ E?ﬁﬁéﬁ%ﬁ@% speciticitie of ﬁcﬁ%t{oﬁgg above

and asd@mctrmamteddn ahe Iapﬁ@aﬁe@texaﬁm\/l pefenabliy) mdcmr@eram Blndlng
VHCD3- VLCD3 X VHE CA - VLEPCAM orientation The a
CO”StrH*%rﬁC?'BWé%!”@@# 'E?%ﬁd‘iﬂq demwraﬁ A riefingd *&%riefﬁﬁr%?z@bspec'f'c single
chain GESTMGRCE] ARSI BERAC SR RGP s i
partlcutdrummsagﬁd t{&t\smd congtBictds apeployed an Tohtext ofA) pharmaceutical

compol b el BlspeEe Pl S0t R IR S S S b8 and are
descrutFécPﬂW@géis‘mangﬁ/rHck A ihusdleps P18 13Y63- 3978 A, PNAS,

EcoRl and BspEl the resuiting DNA fragment
(1995)c6apﬂoa1f7g)aawé<ufes p@amardrranumolcmnprzhw L H9ORy 45, 193-197,

Lofter, BROFH (PRI, 55 Prandtie i SR AWER 1318001 188 FA20-2426.

A particuldty PréfetredMhivdcuds fdrnt dfMtHeEmVriBn %l%@/tdérs a%él?beptlde

confirmation of the sequence coding for the bispecif
single chain by sequenci ng (Sequi serve, Vaterst etten)
the plasm d was transfected into DHFR deficient CHO
cell's for eukaryotic expression. Eukaryotic protein
expre33| on | n DHFR defl CI ent CHO cel I 387 vas perforrred

A NN\ I p—



anplification of fragment II1 conprising the entire
3-5. PCR was perforned as described above. Fragnent
wo bdosnae2puri fied on an agarose gel and di gestBOI/®mP1004/011646

BssH I and BspEl (Biolabs),l6purified and subsequently

cloned into the correspondi ng91 sites of the
constrlﬂlﬁRNWERP{H@C% YFEdife meh«gbeb%ﬂﬁi of & eBnYRsCt\GT'thé lifdkention

by restriction digests and sequenci ng. Sequence
comprl@GSta’ﬁéeaﬁsmavarmd le%q/LDeg@n g6 ydefined @abovs: It.is ofteghat in

o5 £ 5y Rl Sy S i ey o cenera

T cell Véﬁﬁdﬁe%). saiit bpétifié SERIhNOcohLtrudt8) mayhecdmprigen aaditional
-1 in VH VL orientati on was obt ai ned bﬁ/_ PCR for the

reglon%/aﬁm%watbﬁeewceﬁ prepanisityts gepreeael b celfiepitgpesntls ventioned

above 5%%5 mﬁfrﬁ@ﬁ é’j}g}/&i t';%%Me%EFhB&%grfméwBH& M3§'Wridlise amino

acid stn&Eh@HﬁRaléhlham ibeeRBengidepted aﬂtacc@lﬂén(shfl-ﬁlth LtB)s (f+eRtion to
'\@, 923 were digested with EcoRl and Bsp
having( g PBEN$IHe TPE ol aCPhneBORS cognaratien J hg igfgmolecular
C.
onenta? Efé ooﬁ%% %4 % Eﬁ %{Hdé g{sét/ \e/'d) ngnafji'ﬁ RQ@@?E%%nﬂES%‘é%%%her by a
linker-gamai EdtHeySGfg'a‘oanet isehoted emidiven fdrdhe sesitedTbispedific fsingle chain

constrdiE R, stEiRaihpah pbsSBie SHBRSTEEte Naeadafh.r Wer domain
- VL-d@rﬁﬁiH 'Vﬂfdorﬂalﬂa)iﬁmRer%én?(%‘(/}ﬂd%ﬂnél%e%&ﬁ@cul@?)en’{%%ments of

verif by restriction digests. Coning
the reqtedmaafmﬁuz@e chairx eenstrutbsA €403 speditic démalrm b@n’n badocdted N-

or CerBinali ATt bishecisk pleci, Ya? BBH A fediii SPEASE BRI Ean be

_ arrangEﬁﬂgﬂﬁf@tféntaﬁdeﬂs' (VeOVPsr Bi-vg).the 4-1 in two parts were
. anplified by PCR using prinmer pairs ne 91a (SEQ D NO.:

53) /me 90 (SEQ D NO.: 452) and ne 83 (SEQ D NO.: 50)
: D i .
The teérgﬁglﬁélleg(ﬁfga% és\lg IveP%l%%aé?g\g@btﬂéeprgggﬁﬂ |RU$|‘?t|on means that
said fmst)mndl snd@gd%néma@m anpndmblswgaé ehatrfaphstructdare (thalentIy
irer pair me 92a (SEQ D NO and me -84 (SEQ
linked, M@ferwy in te orm 6%3 eadingar aming agifseduense @aﬁeid% PM@ single
nucleu{bgkﬁd 4-1. PCR was perforned as described above
annea |ng was perfornmed at 68 C. Fragnment |1l was
purified on an agarose gel and digested with Bsr@ and

it ek PR R A R R R
defined Ws‘?boﬁa’%bhd%l@d E{/é@sé@&ﬁd’aoﬁ%ﬂ? td Céddlt??\?l abeRRds), e.g.

region was verified by restriction digests

for the B3eAgtienuand/on praparaienuehresootbinarilypoduced pnmtrn(@&Q D
NO. : 59): Me 92a:5' - GGA TTG TAC A CTCC G A GCT CGT
GAT GAC ACA GICTCC ATC CTC C -3' 8. 1.2.4 doning of

It is of'hbee et mmozﬁ@iar?cdmntth|s<ﬁﬁ>3er(ﬁ6rt5/nkftahlycm@saud%tdés%lﬁ@ed first
D NO :60, 61): The C-terminal 4-7 in VH VL orientation

- domaindighsapeibeallybinds to drurear %gfrth@tm\tﬁntwe GD3 construct may

vave i o R AR CABL ARG RSBt 1o

derivedlsesohd sigpidin Ritdod {a)x etvinecting latkerpédion(s)iis ¢Bke) modified, for
VH5/ VL2 (SEQ D NO.: 192) were digested wwth EcoRl and
exampfg; hemanizied) afier 3lp deiBMUBIFSSk i on of the insert (4-7)
and the vector respectively. The de-phosphoryl at ed
vector (EcoRl and BspEl digested) and the insert were
As meptiondéd ebobg/ dejmmosrEzgiidre Bpptaachbsragsiis paftailgnitiustratdd in WO

00/343175 W rost5esih. i G 0007818 i BH Beio25d G B gappended

exampldd) A hes@NSHFrdGEnds Eneil bar%% b\’]‘f‘%’uﬁ%ﬁﬂ;tléﬁggf @n’ﬁ@o zﬁ%s within

was verified by restriction digests. Coning of

non- dei muni zed construct 4-7xanti-CD3: For clonlng of
the 4-7xanti-CD3 (VH5/VL2) construct the correspondi ng
nondei muni zed construct was generated as follows.
Fragnents and [ conpr|3|ng the 4 7 in tw parts were
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Cells were transferred to spinner flasks and thus
adjusted to conditions of a stirred culture.
wap@satizonal paranmeter settings were 80 rpm 3FC/APIOHIHI646

COw th gassing in a CO indobator. Culture volunme was

in the 100-500 m -range and cell density at
potenhbﬁ?%&llaéblﬂj’bésn L} Wlﬂsr\ﬁéﬁ%@fhk%h%éd haxch Igi/em sediserfcdr will give

he subcul tivation i | asks, cultures were

rise to c'léﬁeil iepifgpels apanristrasglinarcarateint presessing indedwesdhdni addition,

wo 927 dhdtRBaR 4 e BT RhICH AfeDR i Spis g aratgips are

engine6Rd. ?aV@cflﬁarWﬂdrbtéﬁs%&eUépltdpe]:ﬁaF @ ahd)their bhind aamiysequence

medi um addi ti on or exchange nunbers and
is changegihrougp aesresiceaoitaa™@d dai |y using Trypan bl ue

stain. Product concentrations in the supernatant were

anal yzed by Protein L ELISA 8.5.2 Protein L ELISA
Furthefuovel I'iirhanigatiom dippgoarheishard iveglielkndwe inmthes artl md waparticular

carried out with rProtein Lcoat dmcrot| | at,
descnheﬁrf@lr@ntfbe Y fnelecdesnBichdaderiyemaelecuies. tfﬁe term “humanized”

I [ p
ofrs KTRIRANE R84 8 BERFERS] el RIS Sllboces o ragmens
thereofar(mhckh rags Fivpriatg gFab'ul I ¢abt)hr smkyls, tdreotheyhaniidesi- bln@i()g partial

o R SRS Shge A S e o
non- hu?fﬂid befibedy. MEnahised Panbdis NREIQHE! ﬁuﬁaaﬂﬁrMn‘E:h@ lo‘b@uhns in

|-at es vvere coated wth rProtein L in ng
which r@sldu@s riram ng @Bﬁpllemefréar)y detarmlrghg vzﬂglcm &{CDR) of the human

mmuniSigbRlih X FeForED PyRrRLeh ArER CoB, YR Py iRl sBocies such

as mouBéd fraf or. rabbR havirgethi @éﬁ@d’@ih@mﬁg@ﬁe@ﬁoﬂpdaﬁmy %dd&fapac:ty In
<18C. Before use, the Pl ates were thawed and washed

generaly tha humaniagd Kitibedy vgll @mnrw&ewtzeéantfa"p@l glipt Jé'?rE)Stt%‘e and
generabg:l?vér vé@llg]acﬁngélﬁat Ino\‘rk{gﬁ:b:c ay of’ %hpgﬂaﬂﬂa@rgll ?E ﬁ?tﬁé( 'GR regions

correspoHzEtothbes of Iamol%@ﬁén-&nﬁuﬂiog%tﬂh&m(ﬂﬁll bﬂswﬁ’t%antlally all of the
(dilution buffer) were anal yzed. Bispecific

FR regians - giscAR 3 9Yfx anhmans imgaunegiebulin seasensus sgApepee. The
f

numanighef STIBGRY exfyel' i, MIERRARR L BEK( o TBhuon of ar

immunbgiab(ilin spASant regiom (Ea:)o tydmﬁll&dhaat oz hadtmfdlnandnoglobuhn see,

inter ol Yokt o11 JRVRLBRLaZA LD A AEoriE0 e Q2. Sigiet. Biol

2:593- 9@6:% d2b: s threHranimger- ﬁ[xmaﬁoarﬁﬂlﬁ)d“l’és BROWeIll known in

er at ure) after washi ng.” pNPP substrate sol ution
the artw&ieredalbyl aahdmanizadeactibaty has oneoppewreaningi a¢ids infroduced

into it Forlebsoupeagaeh ¥ REFALERRERT prdetio fi® dycbhrasiinglg a human
antibodyf, Qehiket 4t r‘éYalﬁfng&heQﬁlg'ﬁ@Jrblﬁ&ﬁ?aﬁitll/rtﬁﬁﬁkl\é Qﬂtftﬁddyumethods for
nstruct M79xanti -ant Oxant1 -CD3 (VH5/VL2)
humanizaion efeantihqdies/apivady mateeines arefiartaer detaipddnsanes et al,
0 | / . [ Vd k.
Naturs) 331300 35 (RSASE BRIl B0 % GFIraPRip B9 (14t anc
Verhoélyepr ét Bklscié/nﬁb 23%1(5@4-0586 (d088).tgpdaffibekaypldstef humanized

17-20 25-30 25-30 Thus, the |nventive
antlbo@ea,oﬁ@nﬁntl@@l%\ﬂimwgam&m deafsrmqvm iy tha,af. see e.g.

(LoBugﬂiI gﬂ")‘:‘ggﬁ@ﬁgi ﬁfe O RRLfiNAA Yoddhty! §(a${flmfda‘1' GOH:(STS% e(dAbstract).

prior art bispeci nondel nmun
1997, BHE2MIrach Khaip3 Pbmmbdnggamﬁtbed&m@ﬁc@ domety &f Clinical Oncology
t ot oxi |y active CD3 specific binding construct
(Abs t%% ﬁﬁé §§5h first domain specifically binding to
huwan CD3 and an I g-derived second bindi ng domain,
wherein said first domain is dei nmuni zed and conpri ses
a CDR-HL region, a CDR-H2 region and a CDR-H3 region,
said CDR-H3 region conprising an anmi no acid sequence
as depicted in SEQ D NO : 96, 108,119, 120, 121, 122,
123, 124, 125, 126 or 127 and mhereln sald flrst

o -, c o o o



degenerate as a result of the genetic code to a
nucl eoti de sequence of (b); (d) and am no acid
waegaemeeo encoded by a nucl ei c acid sequence PCT/EP2004/011646
hybridising with the conpl @sentary strand of a nucleic
acid sequence as defined in (b) under stringent
n e e [ g
Accordh'ﬁl}}st muzl?éo 551%9 gl’fﬁl‘g gilﬁ\r/neS o Tiy ggﬁ\%hlga?e?fgf)gglfl@ §IA4RI chain
antibodygdenstuets see novideddwhighdareadeinroupized eenchnan successfully be
n-interaction S|te with a specificity for CD20.
@“Pbxﬁg'”%ﬁ@'aeﬁe% CPMPOSII98PNng construct of clai m 25,
wher ei n sai d CD3-specific binding construct conprlses

an am no acid sequence selected fromthe group f g{)
As mentionrgd mbosei the dgrdenved scondwiomainanf tlweab@rvesagc ed CD3

20, 222, 224, 226, .or 228
speciic DingirgL st aRbbumBPtye AR mniBkn I erqoecs Rt SeERciy for
a cell s&ﬁ@hﬁ@rﬁd]eé\ﬂ& one of in SEQ D NO.: 217, 219 221, 223,
or 227; and (c) an am no aci d sequence encoded by

The ter”t‘n né\? r?a&ﬁhﬂ)lé&ﬂié‘e'&%%égg dreirs lEﬁb 5EmBRchles which are

' resu e genetl Cc CO to a nucl eoti e sequence of
- presentes) .on( the audfagei ob @Hsthueqte&nnécelh@mldedebmoéeaul&L getates to

molecufis REHr 3 Frsealad ani (8. ayTrbie. 6F sEM Brenganpie omains or
epitopddNd8EesHitIb NG Vitrd) 3! ihdiiga) 't@ﬂg-‘b%rr‘l%@i' IRging2domAins, preferably
nucl ei ¢ aci d sequence encoding a CD3 specific binding

antibodiem santipodyafcagnentsgon dedvatives. dsdllugirated atmge, paost preferably

said IERH F8MBA 418 G0 SRt EF (P S SRS Fhlfodis are

membraA8RIrd #andémertrahé pactiethss emleamesvduaﬁred $o &aid Frotelns or the
regul atory sequence operable |inked tg said nuc

cell sugacey %qﬁ%@'nﬁc@o?dpﬂbeﬁ sreferedhembodimentf thedpwention said.
cell suﬁé@é m % |s2§ tu%?§§é8ﬁ¢ H&’arkgrctlﬁf hiexd fﬂiﬁ? J%%'ngﬁ the term

anst or ne Prans
tumor\saet:mc raedmr’drerlgtet to am}e@fles;lwlmnh 48 pres&Wted3ahd/ér located on

cess for the production of ecific bin
the SUEfr@ﬁ‘%tP cttlmc%cﬁ?'!ﬁo Ry W '%{h;ﬂref Ugioéﬂit%s'g BUPIESSEY | aUt re only
accessHI® 968 Birtfip bl %Jn'ﬂBo&%%t Hﬁtlt%li Oﬁléﬂtl a% dé'?lqgflves on
condi tions aI oW n e expr 'ypepti

the sum&amasof tionomnells. @mmpleag)ftthmoprmalnkew ape;lgysmpher@m below and

comprigg it aff gt iRtkas G BRGAN GPIS: A EOnEibtet S B 1ER A,

EGFR,! psmu TEA! MUB-1 (MuckP, MUTD, PRRIALE eflilhg4 ! mwesse&ewcma,
of claim32, a nucleic acid nol'ecul e of claim 2

MUCT eeriarY, &D30yCBA3, 6D3@), KD vEs Wue-30Plasma ﬁ?@ﬁt/\rtbrgen (see WO

011479835 FhahePafe-sOBhAR 195, MueBrbhl SRERERMR BOPREiRgooiyoan

(MCSPf STEAGY, needdtheli) 4 rdstatd BeeaDBIPAhtigeOM g%cﬂ ) 26Th Etalylated Tn
whi ch is a pharnmaceutical conposition further

antigeryoing¥ dfirgblagstacsivatioy, antigenhbESHRIuIgR. l@fs NT-MMPs, Cora
rs and/ or excipients. 35. The
antlger}:gp:p@g ﬁé%{?cg{:ld é§1 m 33, which i g a di agnostic

conmposition further conprising, optionally, means and
nmet hods for detection. 36. Use of a CD3 specific

The Ig@e?%ﬂ%e%@ﬁétddﬁ%m%ﬁ%é ¢y sb@mﬁ@)blrﬂfl n%‘j'c@hﬁﬁué't df2heSnvention
or as produced by t process of clai , a.nuclerc

may algei gompriseurs antlgﬂrain’ae@woua sitectwith & spagificie fof a molecule

cl ains,.28 to 30 or. ho t-0 1
selectef}, BRAY 1 shétur Sathisode o A8l RbRI0 G319 ER 2, HER-2 neu
HER-3PYHER04| EGFR! erEMAIL GEA, anglcort a(rh@dﬂn))f MUCZ MUC3, MUC4,
proliferative di sease, a t unor ous di sease,

MUC5icnVId@fmr MUCBi BlrGSe [ents-Ya@i), dgbda Cawogaeghosade GD3, 9-

O-AceHeBAI BN GG 1 fHRobl R, o B 02, lydpflgannydrase 1X

graft-versus-host di seases or host-versus-graft .
di seases. 37. A nethod for the prevention, treatnent
or anmel i orat| on of a prol | ferat ive d| sease, a t unor ous



Asp Val Gn Leu Val Gn Ser Ay Ala Gu Val Lys Lys
Pro Ay Ala 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser
wa@koos0yr220fhr Ala Thr Arg Tyr 20 25 30 Thr Met PEBER0p4/011646
Val Arg Gn Ala Pro Gy Gnydy Leu Gu Trp lie 35 40
45 Ay Tyr lie Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Al a
- (MN/CA iX),y €D4iv650Sbhico Hedgehagy (8hb), VM/u&-Hc Ritsmihr C&hr Antigen,

et BB o ity i e A G tucse).
CCRS, QVNF%%) Ip?e‘aﬁéé'r /SEE/IB” mBébth‘é?.ﬁ A3 Khé gréFrYfP@éﬁatéeytem Cell

100 105 110 Thr Thr Val Thr
Antlger\/a(PS@eQ&) saf6aedysmqglemy4 Thrcagiherimhne@pitaper;, Katal Acetylcholine

Receptérzg ¢é§5Th¢AC$§5:19 g@%”i%% ??5 nﬁ%e'ée?n%e&@gn%r Inhibitory

Substaﬁbé ?WS)VRbc bbrpﬁlﬂegﬂg s‘g?h' (%'/ Erylétéﬁ Tﬁr a@g{e%?ﬂﬁoﬁlbroblast
er
activativgrartigenis ehdasili (EGIBBVHTy 661 3% GDBYSTAGT ZG-agigen, Cora

a0l S8, 1 CBRoT) i cbyBblebAle @ipotdirafiges. Fio.
antlgenT'IfO%bﬂ'd/EpﬁAQ 195 200 205Page 5 Leu Thr lie Asn Ser

Gu Ala Qu Asp Ala Ala Thr Tyr Tyr Cys 210 215
220 Gn An Trp Ser Ser Asn Pro Leu Thr Phe Gy Ay

oy o B ey byl 3eHALESE e

tumoroﬁ%@?eé&é% Yhad/oFAPPDhBmERe gﬁ@i@?@tﬂytrﬂﬂiﬂédgkm saBQrMIClyﬂﬁﬂloma
t gaaaaaac ctggggcctc agtgaa

t cct gcaag
may be:treatagigwﬂb a@ae&g@w\@:delmv@éag gglspg@ﬁ@} %g&trtagggea@g’c%gamst
human&Pac&t g?gg,’?{: cerlokegrd a?\ udi ﬁﬁ%‘?&ﬁ%eases may be
gccgtggita tactaattac 1 O gcacagaag tgcagg cC
treatedcloy maammatanagadammzed ¢bizpeaxiap comamcwﬂtrected against

numang 556k 20090 DB GAIE 6 CIPeRs0 (et EoReC hingt COKCB19 or

CD19x@%?%9‘R%%‘ﬁ?né%8Qit Sﬂﬁﬁt@é & %ﬁlcﬂg%éﬁﬂflémbﬁi’&%eases [may be
gtactggttc tggtggaagt ggaggticag gtggagcaga ‘cgacattgta
treated4®ith canglmenmgi delrmnagaadc(bts:peglflc) copstraettcimgtash against human

CD3 ap&&%éa@f&ggg géngiéggg@géggglbg{agﬁﬁga%@S%pecific binding

_constrida@ddkflféd tHdraindaRaCcathSsiAg H $cB86hd AhAHRRHCEEHMER Sftected
cttcagtggc 600 agtgggtctg ggaccgacta ctctctcaca

to/bindinge awitre gENF tadfaay geregarsagatrgyt @iso 68D usafulatin alhe treatment or

oever 557 b0 04555 LET ook BSOS OBAMSRIILA an

iginlgl & iselcahd S RAUENR] §8ARIN SRrdstedvhgaMEEbindRR tofiRegacting with
eompr ntg Y S%l(;(BIer} E‘guéVal ‘A@n Serﬁ%é Alhg IGlﬁ IValﬁ)@i;)sI peong W

EpCAMYy SRSy HER-Z0HER Bchow/ANER S R-serEe:@B REiIA Sy, MUC-1

mucinfp e, Jucd, s, fdedic, ddctR, JUEY. nGhigY,2cie, coss

CD30, GED41LIy6 wVeeélgnlgllalsmaS@eI%tlQbM (@\eel Vyil_ﬁ QSNEMB) Agl_rﬁembrane-
n e r t §

bound)acl§IErMeERomA “BBpRdFaitn SUFe broteoca. (MCSE) STEAP,

mesotl@fv‘u ggbag?ég?tiﬁwa@g? /§§ ﬁéﬁrgP%nggnAﬂ_' ?fedT&SJrﬁfégSn), FAP

(fibroblasp agWat'gnpaﬁgerﬁ EGHF?NIIIQ@oﬂéG@BHII:H -MMPShCokéalantipen, EphA2,
Val Ser Ser er Thr Gy Ser Ay
L6 anquj??sn'@beSega@ 'ath/w?&?w iy {hegmedig % i %tﬁ)rbo%/éqlmorous

diseasgS fickHrogploaftor, cBlof Carly, piciietalter. fitad g bk cancer,
skin cam&arA(rgelehan@r chperSepf Wa¢ deaitofynindvizt tradstn €lg.povgnial cancer,
n Lys Pro 165 170 5,y Lys a Pro Lys Arg.
endompial ¢anoply ook Famoascand fdingy caicerahiha) Bendafs dgfic cancer,
cancenGoV tN@'snE’éanﬁb@twﬁf gll\PéPeca$%r ¥ncieas @ahceer gl >b|§_dl’t!er cancer,
Asp Tyr Ser 205 Leu Thr H'e Asn Ser Leu G u
Ala G u Asp Ala Ala Thr Tyr Tyr Cys 210 215 220 G n
Gn Trp Ser Ser Asn Pro Leu Thr Phe Gy Gy Gy Thr

Lys Val 225 230 235 240Page 7 Gu lie Lys <210> 8
<211> 729 <212> DNA <213> art|f| CI aI ~sequence <220>

NN S L A NN L



<400> 11 Asp Val Gn Leu Val Gn Ser Gy Ala Gu Val
Lys Lys Pro Gy Ala 10 15 Ser Val Lys Val Ser Cys Lys
web@s8e22e3d y Tyr Thr Ala Thr Arg Tyr 20 25 30 ROT/ERBN4/011646
H's Trp Val Arg Gn Ala Pracdy Gn Gy Leu Qu Trp
lie 35 40 45 Ay Tyr lie Asn Pro Ser Arg Gy Tyr Thr
cancerésef the bité adust nebdﬁhégm: 2an&dr, @iReee ot Ah& SBII%tbrﬁF@ands and
Val Thr Met Thr Thr Thr Ser Thr Ser. Thr Ala r 65
cancerzgf the thyreid glang Wb@thﬁé furgeroyse disepsesriike cﬁ%mat@b)gml tumors,

gllomag %aﬁdm{%s Lgcﬁst ssaré(grpg% Wy@@h&&ylbn-réf 1tgt§p i:‘lf%bo binding

construdts ig laisd/a1dld'dted\tat nSarm@elres(Eqal Qised3ey préferdsly fohrearly solid

€] €] 115 120 125 & Gy Ay Ser Ay Gy
tUmOfSAlﬁ'éV A%%' | tHEnass fr matasty 'CéP[ﬂd BuPOrE3) 135 140 Pr o
Ser Ser Leu Ser Ala Ser Val Gy Asp Arg Val Thr lie

Thr Cys 145 150 155 160 Arg Ala Ser G n Ser Val Ser
As als@ylustiated\sm thie apﬂignd@l rex@mplés;sa Padiclédrlyl paefared @Y3 specific

incings a5 Vel B, oo S ey ecbdiot Fmain wit
reduce@%ro%ﬁs@f”to %éheTé‘lre 7’l"sé’eII-|_)é"f)|t§§és Ja?r'é 80&0%% Jde-ﬁbéd domain
er Gu Ala Qu Ala Thr Tyr
comprigipg an antigemn- mzeradlcan gitey withpa wcnﬁmty fos EpRAMLeu Thr
Phe Ay @Ay Gy Thr Lys Val 225 230 235 240 Ju lie
Lys <210> 12 <211> 729 <212> DNA <213> artificial

Epithel@%ﬂ%eﬁ%ﬁpmo‘f’&%@(E/ﬂIGAM-?aIsI&Q@H’edZTQ’ﬁ@@hﬁQQﬁCKSA EGP40,
3%% gcagt ¢ aggggct gaa gtgaaaaaac ctggggcctc agtgaaggtg
GA73 3@@6413165@ tsge 48d¢P = mempneaintegratest alyeor(g Ia@é%aé amino
. . C t .
acids Wf 3pL0AE'BASG0 %5 2ohah CEHAARCARY I A9 ¥ an carcinomas
(reviewgdlainaBakgt, J.0vahdded g1999,CET, 699 74R). EpQANawaktdisenargd and
cacagcctac, 240 ct %gaaat ga_ .acagcctgaa aactg

subsequend¥ £anad Kirpugh d@cﬁa'@'HPﬁtttYathes@G‘r'@ﬁt@ﬁ’f“é%?'ﬂa' antibody 17-

t
1A/edr§%%8ﬁ1% g%ﬁng@&ggggi& ??@é&;ggggagggkggﬁ%%d HifnohC BYSE. Natl.

Acad. @d:lgglégk:al@@OCQZpZY?o@QZSQ)Z(Epﬁ/nga@ tcnadlmexgoemﬂnehal cells in an

oriented it FiGY orlstch (AP (ARG CaluBe 887 addgo 33Ty 349).

Upon ﬁémgg@sﬁh&?%ﬁ?@?ﬁgg%@gﬁ%?%?%g?g%tumor cells are

abandafijag thmbigh ealiiariardenobepithaliagonsggueniiy. fhe aydace distribution

of £l (i G5 (AR 98 A NOAIR vab B0588 onbmoy cole
and acééssiblisr bﬂ%an%*%htlébBilefsl @hﬁbo@;eﬁa?méfhtﬁ?Qh&ﬁaa%aenvat.ves

VH3/ VL2 <400> G n
on the gpfageg of Ely@ow@llsvrtweaq/tfmlraeameilgl el ongin, tupsoneglisgeem most

Thr Arg Tyr 20 25 30
carcmo%?s kﬁlfeﬁ%’s %E:S)C%I‘% B{t@e@%rﬁg Pro dy Gdn Ay Leu
Gu Trp lie 35 40 45 Ay Tyr lie Asn Pro Ser Arg Gy
Tyr Thr Asn Tyr Ala G n Lys Leu 50 55 60 G n Gy Arg
Val Thr Met Thr Thr Asp, Thr, Ser Thr Ser r.Ala Tyr 65
In vivoy (expeagion «of gPFFA%ét Qértq_élfr%@%ediﬁlp”&'tﬁb@rﬁiéﬁ?t'on and
negatl\/gsl%l c%sﬁjglalf%é \Jl'w c%fsdlﬁgrﬁ%ﬂggéi ;‘/{f{?r_l_lil%leg/ %eg %a@é}?/, 1%%9 J. Mol.
Med. 7105 60007 M2 HkpregsionTiof EpCABErisSess@tiall@ seahywithr all major

carcinc%eés gé&ieg{ Se al%é 41 ﬂ/@)l i}/ﬁqod ]’@9?# éﬁﬁ ggor%%c@génted inter

alia, inlp8 Bfed, /N@CITMédL@élnﬁﬁin Legpgoe(s, Rs - @V}’ZﬁaHgAC@inACaner Res.
Thr Leu Ser Cys 145 150 155 160 Arg Ala Ser G n

1998, 4/229%B3P2)r\Heamuse Af itsTwidespread) WF@B&S:QQ,SEPGAM%reiemed toasa

A , apPr S r [ Y, e
pan-cifhai Alodhy Benished Aol Bipriefi Bordhehlo express
EpCANbad &3nvudhe highey degjre&itbiard heifsiardial SpithdlRfm ZﬁQeé’@% ressive

Leu rlledEsn%; LeuGluﬁlﬁz?GluAspAIaAIaTrgg

Tyr Tyr Cys 210 215 220 A n @ n Trp Ser Ser Asn Pro

Leu Thr Phe Gy Ay Ay Thr Lys Val 225 230 235 240

Gu I|e Lys <210> 14 <211> 729 <212> DNA <213>

L NN S L NN S L oA A A



<223> VH5/ VL1 <400> 17 Asp Val G n Leu Val Gn Ser Gy
Ala Qu Val Lys Lys Pro Gy Ala 10 15 Ser Val Lys Val
w®E2005ye20ys Ala Ser Ay Tyr Thr Phe Thr Arg TReT/BP2085011646

30 Thr Met H's Trp Val Arg2@n Ala Pro Ay Gn Gy Leu

‘ Gu Trp lie 35 40 45 Ay Tyr lie Asn Pro Ser Arg Gy

forms &F fsaH“baﬁ@é‘rsTFbr/&x@nﬁﬁé PRIredddd @b@ﬂ\/lﬁékdrﬁ!ss,l&yreﬁf&ents an
Phe Thr lie Thr Thr p Lys Ser Thr Ser Thr Ala T

early emgnsn dhe mve@mm%@uofs@fosé@ﬁe cancesr °oszateds, b&@i ,TH1999 162,

v T ooy QU PBe St Ty sdiRglgomas o

the celgh«a“sétrbngaﬁpcmm éégigeé‘gon %rredsétps gith &ynéfhas%éprdgﬁeration and
115 1 125 .

the disRPReATNORSH! FFaskern iR THTal Geaiatan (RBMNgwoAR o). Pathol

- r i
199, 548, 88737 koL b, 1 QAN FH i ot
predictSe of Syrvivat(Gastl, Tapcéaty 20B0n385n195+-1883). ]QECAIVDISE 5narker for

the degg}/ioiyoj‘ @g?en%%té‘c}égur%g c-lé[l§ Wagatugﬁ)s g\ptgerﬁqg{gfrgﬁré sLé?mous cell
carcmcﬁﬁ oFthe hdadbated® ¥nd hﬁn @hjéﬁbalsﬁntébgﬁcgp@{e%o'ﬁgg@um 2237-

hr Tie Asn Ser Leu G Asp Al'a Ala Thr
2242, Hryatmigakezlﬂomﬁath@t@o@on 3 482141@7$3eN01$eal SpIRNMRUS t@thellum as
Thr._Phe Th 1225230, 238
found [{'gpldbEmE el ¥a Tl dRGIARS, Ay AENRRI, 308 fedhriBalis cid not

sigmﬂc%ﬁﬂylWeﬂmﬁﬂ‘az(ﬁ’uMHYbﬂddﬂaoﬁ99@ MACYI 387N EpCAM has
: tg gt gcagt c "aggggct gaa gt gaaaaaac ctggggcctc agtgaaggtg
been g 0W6ctt@c§§gg?xﬁf&&§ﬁggcﬁfh bacdpajosbt Qfgdiraygametastatic, and

disser B0 1O COPAPRRL ol T RRR EPRP (e @R YR Cancer, 2000,

87, 54@45&3»(;@9(@35%3@@@99@0@&09“@@@ jasdtiragdesocantinomas®artin,
. cacagcctac at ggaact ga gcagcct gg ctga
J Clin E@ﬁ@cga&l%& S t74H @Eddgg&%a'tfteét d@@xgﬁdgirpghpg%recta' pancreatic
arcmogmg%& ‘a‘nﬁ&tbg SLAFLHGHES é@?ﬁ@g PAGE maﬁwﬁs&% §A°f§963%903542-
aagg acta gtactggttc tggtggaagt ggaggit
6, Pacmlg@ag‘dﬂgmmc‘mg%ﬂs 324103t gacccagt ctccagcaac
tctgtctctg tctccagggg agcgtgccac cctgagcectgc 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg
caaggcaccc 540 aaaagat g%ta tttatgacac at ccaaagtg

In a mggt prefeyrrg) emhogingent dhe G §Pes CMII&%&QQ@FI&@QOf the invention
- which gARipTH tégafts%%?ﬁggg%%%vé CqsHhapcli ré&%égé%éuﬂévtﬂﬂ@ﬁwgcfoQE%CAM,

aacagtg gagt ag aac ccyctca
compriseg@nEIiQo arit sequEics ﬁﬂ@ctgd@aﬂnﬂmgﬁtﬂﬁm\‘ge 17 <210
19 <211> 243 <212> PRT <213> artificial ce <220>
(@) 2DABGasseda A Shagh Ayt ok BER D &S & 38, 35, 37,
éba4§' 85V88, 631863 65 F’G? é%?ﬁ’ 2}% R A 1§1§9245V@|4;L>2%9V251 253,

Ser Cys Lys T ' Phe Thr Arg T
265 TREINELO 06T T2€|‘n'3 285, /267, 369, 474, 78, GT6. @Y, @79, 284, 283,

28, 27, 288 3910858, 0 . ol B GoRy 0 o 11, 313
Bhs, 317, 31993'Ehf3§31fan65325—y5 Ser Thr Ser Thf Ala Tyr 65
70 75 80 Met Gu Leu Ser Ser Leu Arg Ser Gu Asp Thr

- (b) An@rmnp ap}d sqguerppsers®dsd m5a Augleie goithseqnencARs skown in any

Php PIEGP MEY: oL pecf @it B0 ofh bl By 200, 208

Gup, 2ap, Sy, 246, 228 2135, 1323, 3B, 1836, 258/ 269, 2612y26l4y266 268,
Ala Asp Asp e_Val_Leu Thr G n Ser 130 135 140 Pro Al
2P, 246, 228, 226, 248, 90 292, 444, 299 A8 2% 292y 284y 296, 298,

0. e \%
P 305 oy e B 3 g 0y F2 2 and
(c) AnaaRiino LquAseJturmeHeaccT@'edAgpaTmmcm dogid ségjueflca which is
r 180,185 190P 18 Val Al a Ar.g Phe

SB0eTFPIaaR ciepURRY the gendic Gade kb3 nadisoils SeauSs of ).
lie Asn Ser Leu Gu Ala Gu Asp Ala Ala Thr Tyr Tyr

Cys 210 215 220 G n G@n Trp Ser Ser Asn Pro Leu Thr

Phe Ay Gy Gy Thr Lys Val 225 230 235 240 Qu lie

Lys <210> 20 <211> 729 <212> DNA <213> artlfl CI aI

NN L NN S L A NN L ~ N o



<220> <223> VH7/ VL1 <400> 23 Asp Val G n Leu Val @n
Ser Gy Ala GQu Val Lys Lys Pro Gy Ala 10 15Page 21
w®eoosvai22eys Val Ser Cys Lys Ala Ser Gy Tyr TPCT/BRB04/011646
Thr Arg Tyr 20 25 30 Thr M2 His Trp Val Arg Gn Ala
Pro Gy Gn Ay Leu Qu Trp lie 35 40 45 Gy Tyr lie
Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Asn G n Lys Phe 50
55 60 Lys Asp Arg Val Thr lie Thr Thr Asp Lys Ser Thr
Accordigly,Tthe Ne@emynn\@tlmo previgesiin a@articelargepretesred embodiment

for sp%@c %6]2?3 %)k# @gt E;qul goq@klsgé ({Iég %é r%{s}ptge%é V%rt ( anti-

Wﬂbﬁi&m @é'tTééf%tT'lth zﬁﬂ]’(ﬂ:h !
o) e Wity d3inle Ty o adtnr s

chain @rgb (@JQQ@F'V@dem?mAIVH"%&ﬁPA%Cﬂ%ll@w%wl‘hv‘hln® rto EpCAM

cont SEEAIED T M 35 4235 AR B8, 414 4 nc 53

relate tSggrefdrredSesnfigakratisars dfyguchBCD3and TE pCAM blﬁUmg(%dhsltm&ts
Pro 165 170 175 Lys Ala_Pro Lys g Trp lie ¥
EpCAMs o 1THEPGBM 53, g&CWa4§erEﬂ@6'Vh8‘571©@d cE@/C%(l i@ relate to

spec;flf‘lggn@fgg %Eﬁ L%Z'Ltlbgﬁ)éslsl%r aﬁlss\’ ggf) ﬁy.sg%{ge@fgy g‘fﬁ%g"sméy, in

WO99/R5818] a Thr Tyr Tyr Cys 210 215 220 A n G n Trp Ser

Each prSGin SNt abIeS s phgdAp A SAxiprabises fsistinot protein
modulé® oA 18rt8hthbiGibalA- @%%F&tl?%c&?a?@lﬁl linked to one
VH7/ VL2 <400> 24 gacgticcaac tggtgcagfc aggggct gaa

anothegtlrgaa@aglaccqrmggggscpptyp@@tlgaa@gtrgbgcpelpbdeglm@ggn the order A-B-

c-0-£55 AR ietud ey BRrdRusdinpiitn 2PR0E e ine

termin@s: CRoBEh tric8@etaRt CaE 4R8 @&i&\%@%ﬁlbb@?%ﬁéﬁ@domams which
cgt cacaat ¢ actacagaca aatccaccag cacagcctac 240

can beagiffiriaddd fa \Ye dgoiaing gf aﬂbb@fagg daving speaificty for the hyman CD3

or EpCé}g\gS%C ﬁt Tﬁg%gaglgg cag% tl@‘@%r§§§ g%&g'& the VH and VL

domairgg. act ggttc t ggt ggaagt ggaggttcag gt ggagcaga cgacattgta

420 ctgacccagt ctccagcaac tctgtctctg tctcca ‘
If proteé@é@%ﬂ@ £C|scgt\@-é@@pe@dmggnwé eaqIretein MR g% isa VL protem
domai], { &R L R8A%er

n?c%ﬁﬂ@@%gg \?ﬁaﬁﬂ%ﬂgcdo?ﬁgn then. 8roteln
a

daaagat gga %?t atgacac ccaaagtg gcttctggag tccctg
module |s&ngg;not@00da|gltagg@ndt\gceggarsagact a ctctctcaca

TG U0t o g0k A BEg IR hadNo: B8k gbldoh e daugeg CD3
an’uger? %an&t)lﬁﬁﬂfﬂ fféh frelSe l?e'?\cégjéf s@ﬂ?uf%léEngg NB4374 or 76.

_ artificral sequence <22 > <223> VH// VL2 <400> 25 Asp
Deimmvamized YL demaifas ofsantilsetie Chaving specifickaforlthe HwtsarPCdiB antigen

can bersgioReB i e g ieer B eouiah s OND NS T pEe s 62. The
VH protéis @driay @f Ridafd E'{p@\M &1y 3-58u493 w.- Tréhd b€l 0'3§ntﬁ§bd |s as set

45Pa e 23 e Asn Pro Ser Ar% Tyr Thr
out in SO0 TANOY F5Ly14 PHE 55048601 35, sesapatiely, T Winprotes domain

of huml} EGEAM 35!, 3. £ 40P 5 W pntildy a5t Gyt R 1D Mo
139,1W,Y1Mﬂ5%d85890e9§e(ﬁlvelwg Tyr Tyr Asp Asp His Tyr

. %s Leu Asp Tyr Trp d 100 105 110 Thr, Thr
Pairs ofgntibady valrla@@rd%amadfﬁnetqﬂ @/%erﬁrotg@rmwﬁw ecwayr%ééC and E/G

are joi%dé b&ﬂagicﬂ}ﬁﬁ%ﬁﬁklgﬁypré%ﬁn @ L%% vﬁ%reﬁé cg?fﬁ eu[%fﬁ serves to

directlydink Ske rhedul8epaiPrAyCGand Ghrotedn gnéﬂaleTﬁrsdrees Jerdifgctly link the

modul%é%ir%& %\&geg@\oﬂ'@? gh%yngoqssﬁ% p%gn Qr )f_?é lglez{/ p-grfy/sof,l\g/fegmmunized

P T f f
VH/VL cSrOVi:D(FH %(%eg eoﬁ\}'gﬁwspgfgnﬁ?g aﬁgogﬁga}%@ é@%/cnfé&éﬁ @‘? )’Ehe human

Ser Gly Thr Asp Tyr Ser 195 200 205 Leu Thr lie Asn
Ser Leu Gu Ala Gu Asp Ala Ala Thr Tyr Tyr Cys 210
215 220 A n GAn Trp Ser Ser Asn Pro Leu Thr Phe Gy
Ay Gly Thr Lys Val 225 230 235 240 GI u I|e Lys <210>

N A A -— N N PN A S ™R I A PN A S L NN S L



gacgtccaac tggtgcagtc aggggctgaa gt gaaaaaac ctggggcctc
agt gaaggtg 60 tcctgcaagg cttctggcta cacctttact

waggsasrega t gcact gggt aaggcaggca 120 cct ggacapI/EP2004/011646
gtctggaatg gattggatac attaasccta gccgtggtta tactaattac
180 gcagacagcg tcaagggccg cttcacaatc actacagaca

CD3 aaagmamem GAcAge s ar 24@3&@@@%{3&@% eagiHoyagid sequence as
ttc g ac _actgcaacct attactg aagatattat 300
set Oub'ﬁt%lgn@ Noa& Jben itrer i TS DAl MoRr/C iR PRt VHIVL
t
or VL/V%-I;fgég ol @%ﬁmagca&ggsgggwﬁggé%%@gaﬁ@%& protein module
B or Fcrespagtiaely, has dhetamigotadid cequenceas ed mrddn SEQAPCNGE: 168. .

B R

The cAPhBIRARGYY pasielt hitRted AGSIESha%hetdmAthesten B9 Protein modules

agt gggt ct g ggaccgacta ctctctcaca atcaacagct tggaggctga -
E-F-G agathyaegpectb@ly aonstitutecong cectac drpgmeratyivhgamaantibody having

speciicpdar il i atH;cERGeRf by B BT Ko agtomg e

moduld$a éﬁcg@t SFAAEHE OB Bty 384 UEReA tRe re§H él;‘fl@ég%}oups of protein
cttcégata cgccttcact 84 aact act ggc taggtt

modul%ég and Edi-Gyaacgnoected gggﬁayhggmeggta@ag%mtem module D,

naving et s o088 st o R SE L AP RD.5 278 S dhe R8P HERET i the

moduléd g€ aadt Gaslﬁlé\ﬁgﬁ@t BpCAM digdiegaseqLié?Be! i@ etgdsdtive groups of

atttctgtgc _aagat aact gggacg aggct at ga ct act ggggc )
protemuszﬂ%%ﬁag’géaeca%%-%g@cagq cenpeetedg g@&hggtthroug protein

t 1 .
s BRI TR BLSEEH NGL AT, o snons
serine gadabe aitse'tted aftérathiet gL magggr@a@gjnlra@@agmwdsa Hywaset athiet skilled

artisary Ry g tisechelTHERES SHGAIE SIdat!Dl Ghol A mpapslr to fink a VL

domaiy 9Athe %@bs%@@%ﬂ v 969151!99\“3?&5&8@8{2@{ FYNTS agieatlirBfé?ﬁhﬁdule D

, caccat cagt agcctggagc ctgaagattt tgcaatgtat
servesttaa:togmeatathea@datmmagandtcﬁtpa:ci@immddMQ)Cawgh ﬁbg@hmrmmal end of
aa gcttgagatc aaa 1473 <210> 31 <211> 491
profelﬂﬂ%@%ﬂﬁ% <213> artificial sequence <220> <223>
anti-CD3 VH5/VL2 x 3- 1 VHVL <400> 31 Asp Val G n Leu
Val. A n Ser Gy Ala Gu Val Lys Lys Pro Ay Ala 10 15
Each saleivacid wonstiuctSer Talles I\B; 218,a38eABGagd BF compriere 7 distinct

nudteiggicGribdies el Hlit Ao Rodlles, Ao ity and
covaleﬁﬂplnﬂ&a’d t&f@*neﬁahofﬁ)éf inT8lsirffd cEFNtfgl_ u% Mecﬁﬁfe Medin By ;ﬁﬁ)sphate
Arg Phe Thr He Thr ys Ser Thr

9|yCOSfF’I$rb<l(I'C£$ rrythesgrdm AB-8DWt-@ w*tberuu@@lp as“eqﬂ np@dularAy at the 5-

end ar‘%‘jbu%r %g nigcgulp‘:(g %&be%—gn@&f 3 ;%?crtl%% ! &A%aaﬂ]gonstruct.

Nuclei€lagidl fodulss A, G, handhG dérotd lencl¥dingSexgideey fdﬂanti@bdy variable
d hrSerThGISerGI 11510125(3!8
domaingg i/;vhjég} cap )pega{; & \éHA@rpV]AS%)mpi@s |antibed ﬁﬁh@’lﬁg @ecmmty for
hr Leu Ser Leu Ser Pro Ay Gu
the h“i’?g GP3 ok EbCAR a@@‘%\/s 145 150 155 160Page 28 Arg Al a
Ser G n Ser Val Ser Tyr Met Asn Trp Tyr G n An Lys

If nucl&rg%c}ﬁﬁS 17? U séil—&!q% Ay Af%galfggw@ uz!;}'g\ec qﬁ{g module C

encodéé é \/}I gro?éT i) o@ﬁﬁalﬁ' Mn@@fceQéfs§elf nGi:DélcTé’éld '?ﬁ&jJ ¥E §ﬁéodes a VH
19 205 Leu Thr lie Asn Ser Leu Gu Ala

antibogy aomam Then Tyclety acidysodule G ehcades al\ik grqrternrq!prsel% and vice
versa Ser Asn Pro Leu Thr Phe Ay Gy Gy Thr Lys Val 225

"230 235 240 Au lie Lys Ser Ay Ay Ay Gy Ser du

Val G n Leu Leu Gu An 245 250 255 Ser Ay Ala Gu

Leu Val Lys Pro Ay Ala Ser Val Lys lie Ser Cys 260

265 270 Lys Ala Ser Gy Tyr Ala Phe Thr Asn Tyr Trp

Leu Gy Trp Val Lys 275 280 285 G n Arg Pro Ay Hi s

Gy Leu Qu Trp lie Gy Asp Leu Phe Pro Gy 290 295

300 Ser Gly Asn Thr H's Tyr Asn Gu Arg Phe Arg Gy

Al —— AN N A PN N A T NSNS Tl



Thr Ala Asp Lys Ser Ser Ser Thr Ala Ser Met G u Leu
Arg Ser LeuPage 32 325 330 335 Thr Ser GQu Asp Ser Al a
w®anoshy22°he Cys Ala Arg Arg Ay Ser Tyr 340 3BST/RBDI04/011646
Asp Thr Asn Tyr Asp Trp Tyr4Phe Asp Val Trp Ay Gn
Ay Thr Thr 355 360 365 Val Thr Val Ser Ser Gy Gy
Nucleiéd aciddrol8eules gndddingdeirshmuniasd @H dbﬁﬁbiﬁgﬁafmwﬁdyes having

Ay d er G eu Val Met. Thr A n Thr Pro Leu
SPeC'ﬁE'S{JfOPrt%e gBB‘aﬁgéDg@S‘t'@GO o@ay besgelectag fepw tEE ﬁe@ﬁ"%%as set out
; I Se S
n SE@ D H’FQSSJ?) & 7é‘r 3\| Lﬁﬁ'cTﬁ{r&IdTyr %g"ﬂe{li S #r pgfréélrt@ﬁmzed VL
domaii@ of agtboties hadingHpeeificit@Efgr (BenhBean 303 laylﬁgere@andm selected

from t%lseg{:r LS Val tgﬁ{ét @%E@sDSE&) )?78?9 §1Sﬁ{heAgﬁclelc acid

mo|ecﬂ8%rﬂ:'é@|r@5§1e469| 6me.hec?br{g¥@ %gez%m%ggeg%wﬁsm Aé-a 4-1, 4-7

and 5GIOn asﬂbodshns HiSs sehlout’rlo $izQ Thr Nehe 1G6y @0y ‘34;4 Tﬁ&! and 132
485 490 495 Lepy G u | 500, < <2
respecifBly” 33, DU 26 s v enepiddnen b 0Bl ddmin of e

humanBEleAQD@ V358 \4-3, X-Pand SMOEhtsEfFis 34 gaeut fitSEQ ID NO.: 138,
agt ¢ _aggggct gaa gt gaaaaaac ctggggcctc agt gaaggt g

C

142, 1& %t@'yté%ge@t)ﬁ@ﬁ!\@b\tta cacctttact aggtacacga
t gcact gggt aaggcaggca 120Page 33 cctggacagg gtctggaatg
gattggatac attaatccta gccgtggtta tactaattac 180 -

Pairs @gfcagelsiegsdd$ aneodipgcantibddiacanddlsie addrasiag adencied dgatheagucleic
cacagcctac 240 at ggaactga gcagcctgcg ttctgag

acid magdhilgcalbot/G end & it gt lelnpst by PAeiitans! W paglete acid modules,

whorsEHPAGE 4SS SEE SRR a0 S SRR SRRt

acid n@dggaaﬁcseyae$ tadiretty dnk 28e obaode it EAB c\Wdmraeither the module

pir ARSI L CoRRD SRERBESRS £ I RS hra . o
VLNHCBﬁﬂ&ﬁaﬂéﬁlaﬁﬁofr@ﬁ?aﬂﬁtaﬁ%oMtr?é\ﬂ?gg%‘geéﬁlﬁﬁﬁ‘%gttﬁe human CD3
gcttctggag tccectgeteg cttcagtgge agtg

- antigemguigjaeck mpduletBack, aem@agl@ft hagg’a&ggmlgah@e;aeqmlmﬁcas set

out in S%g&?@tdﬂ tgtg@,% %3?%%8*‘8&@86@%2@%" gct Cg&géjenotes nucleic

acid eh@itihg @opair OfF CH /YR GaVELLRIRM Gh asisddCRadnd &Pecificity for the
cctgtcagtc ttggagat ca agcctccatc tcttgcagat ctagtcaga

humancept 4dvhantigen 0udlfie acihaedaleaBardt t respeetivedythas the nuceotlde
aaagctc 900 ctgatctaca
sequergéaeg%‘ggfg%.gt c%@q@?ﬂé gg}ggtcccag acaggttcag tggcagtgga

960 tcagggacag atttcacact caagat cagc agagt ggagg
ct gaggatct gggagtttat 1020 ttctgctctc aaagt acaca

The canghination Qk NHEIG 2¢jdd00dd8s fBcaanst thegerabinatiop®f nucleic acid

modulé’é"éqﬂ@%&\ Gé &éIS %059%9@898 ScE§ ‘ﬁ%%h%ﬂt f %Qéﬂtfb%%avmg
ggtgcagct agcagt ctggagctga~gct ggcgagg

specificitt @g@@bét theatg.urgaagmB ghtigény oa&g the EpCsMtarttiggat If the A and C

o 85355 GBS L 80 100 LOBEBGA0RN JETLPRRRR, ac
moduléd BCBIARGHhE EFAGREaMNLSRT (ol EAFPIPER tﬁ’t%ﬁ?ﬁ 4&2%81360 acid module

gact gcagac aaatcctcca gcacagcgtc catggagctc
D, having the otigleotide segagnee @scsefcauftio SR i N . 178adfatheghgand C
at cct ac. act,.aact ac act tactt cgQat t ct . .
moduld B8 Ba8 E AR AR i Rraes e deshe SR Foibd%s nucleic acid
modul&A-B23 and BRF- G%ra%owntebfedf:toaéaéfaw@a@moﬁaa%cfeaa?aad module
anti -CD3 VH5/VL2 x 4- 7 VLVH <400> 35 Asp Val dn Leu
D, having tie mustgotidey sequerceuas/set (o Iny§EQBDGﬂ<9 :Al BRaljewsyer, as

mentiohel‘sstXere AfhibyR o gl Y Eels (TR N 475) may

be inddriedAlfer Riehikd YpGposEsy Tiheu sﬁll@dTEBrédr\e ey Ahk43hé3 Nucleotide
Tyr lie Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Al a Asp
Ser Val 50 55 60 Lys Gy Arg Phe Thr lie Thr Thr Asp
Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met G u Leu
Ser Ser Leu Arg Ser Gu Asp Thr Ala Thr Tyr Tyr Cys 85
90 95 AI a Arg Tyr Tyr Asp Asp H| S Tyr q/s Leu Asp Tyr

A NN AN A A N




50 55 60 Lys Gy Arg Phe Thr He Thr Thr Asp Lys Ser

Thr Ser Thr Ala Tyr 65 70 75 80 Met G u Leu Ser Ser
wahewsdng26er G u Asp Thr Ala Thr Tyr Tyr Cys SBCEEPHH4/011646

Ala Arg Tyr Tyr Asp Asp Hi 25Tyr Cys Leu Asp Tyr Trp

Gy Gn dy 100 105 H O Thr Thr Val Thr Val Ser Ser
sequeridey eftodifd th&hvL SsHaid [direClly ey 62 \subdbqustt I Xorfthin with the

inker &3 Seelbc i SESIO R 5 wihauile adfianal opdon &5Fopg serine at

s . :hr. E) .
the 5 Gid ofhs Ifker JeiE acifihogtle Qpni o Y o uckic
acid m@ilulel§ svitRrtbe B5&nd 40 nLickeichgidipeddled=.Pro Lys Arg Trp

lie Tyr Asp Thr Ser Lys Val Ala Ser 180 185 190 Gy
Val Pro Ala Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp
Tyr Ser 195 200 205 Leu Thr lie Asn Ser Leu Gu Al a
Gu Asp Ala Ala Thr Tyr Tyr Cys 210 215 220 G n dn
Trp Ser Ser Asn Pro Leu Thr Phe Gy Gy Ay Thr Lys
Val 225 230 235 240 u lie Lys Ser dy Ay Gy Gy
Ser Qu Val Gn Leu Leu Qu A@n 245 250 255 Ser Ay
Ala Gu Leu Val Arg Pro Gy Thr Ser Val Lys lie Ser
Cys 260 265 270 Lys Ala Ser Gy Tyr Ala Phe Thr Asn
Tyr Trp Leu Gy Trp Val Lys 275 280 285 G n Arg Pro
Gy Hs Ay Leu Gu Trplie Gy Asp lie Phe Pro Ay
290 295 300 Ser Gy Asn lie His Tyr Asn Qu Lys Phe
Lys Gy Lys Ala Thr Leu 305 310 315 320 Thr Ala Asp
Lys Ser Ser Ser Thr Ala Tyr Met G n Leu Ser Ser Leu
325 330 335 Thr Phe Qu Asp Ser Ala Val Tyr Phe Cys
Ala Arg Leu Arg Asn Trp 340 345 350 Asp Qu Pro Mt
Asp Tyr Trp Ay Gn Gy Thr Thr Val- Thr Val Ser 355
360 365 Ser Ay Gy Ay Qy Ser Gy Ay Ay Gy Ser
Gy Gy Ay Ay Ser 370 375 380 Gu Leu Val Mt Thr
G@n Ser Pro Ser Ser Leu Thr Val Thr Ala Gy 385 390
395 400Page 39 G u Lys Val Thr Met Ser Cys Lys Ser Ser
G n Ser Leu Leu Asn Ser 405 410 415 Gy Asn @ n Lys
Asn Tyr Leu Thr Trp Tyr Gn AGn Lys Pro Ay G n 420
425 430 Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr
Arg Gu Ser Gy Val 435 440 445 Pro Asp Arg Phe Thr
Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr 450 455
460 lie Ser Ser Val Gn Ala Gu Asp Leu Ala Vval Tyr
Tyr Cys @ n Asn 465 470 475 480 Asp Tyr Ser Tyr Pro
Leu Thr Phe Gy Ala Ay Thr Lys Leu Gu lie 485 490
495 Lys <210> 38 <211> 1491 <212> DNA <213> artifici al
sequence <220> <223> anti-CD3 VH5/VL2 x 5- 10 VLVH
<400> 38 gacgtccaac tggtgcagtc aggggct gaa gtgaaaaaac
ct ggggcctc agtgaaggtg 60 tcctgcaagg cttctggcta
cacctttact aggtacacga tgcactgggt aaggcaggca 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta.
tactaattac 180 gcagacagcg tcaagggccg cttcacaatc

act acagaca aat ccaccag cacagcctac 240 at ggaactga
gcagcctgcg ttctgaggac actgcaacct attactgtgc aagatattat
300 gatgatcatt actgccttga ctactggggc caaggcacca
cggtcaccgt ctcctcaggc 360 gaaggtacta gtactggttc

t ggt ggaagt ggaggttcag gt ggagcaga cgacattgta 420

ct gacccagt ctccagcaac tctgtctctg tctccagggg agcgtgccac
cctgagctgc 480 agagccagtc aaagtgtaag ttacat gaac

t ggt accagc agaagccggg caaggcaccc 540 aaaagat gga
tttatgacac atccaaagtg gcttctggag tccctgctcg cttcagtggc
600Page 40 agtgggtctg ggaccgacta ctctctcaca atcaacagct
t ggaggct ga agatgctgcc 660 acttattact gccaacagtg

gagt agt aac ccgctcacgt tcggtggcgg gaccaaggtg 720

gagat caaat ccggaggtgg tggatccgag ctcgtgatga cacagtctcc
atcctccctg 780 actgtgacag caggagagaa ggtcactatg

agct gcaagt ccagtcagag tctgttaaac 840 agtggaaatc v
aaaagaacta cttgacctgg taccagcaga aaccagggca gcctcctaaa
900 ctgttgatct actgggcatc cactagggaa tctggggtcc
ctgatcgctt cacaggcagt 960 ggatctggaa cagatttcac

T e T . A NN N



aatccggatt tgatctccac cttggtcccg 30 <210> 42 <211> 51

<212> DNA <213> artificial sequence <220> <223> 4-7 VH
WO 08610820R <400> 42 ggcggcggcg gct ccggt gg t ggtPggRR2004/011646

gaggt gcagc tgctcgagca g 5% <210> 43 <211> 53 <212> DNA

<213> artificial sequence <220> <223> 4-7 VH Sail REV

<400> 43 ttttaagtcg acctaatgat gatgatgatg atgtgaggag

acggtgaccg tgg 53 <210> 44 <211> 49 <212> DNA <213>

artificial sequence <220> <223> 510VLBspEl <400> 44

ct gaaat ccg gaggtggt gg atccgagctc gtgatgacac agtctccat

49 <210> 45 <211> 53 <212> DNA <213> artifici al

8 sequence <220> <223> 510VLGS15REVPage 44 <400> 45
® gdgagccgeeg ccgccagaac caccaccacc tttgatctca agettggtcc
2 cag 53 <210> 46 <211> 49 <212> DNA <213> artificial
® sequence <220> <223> <400> ggcggcggcg
o 220> <223> 510VHGS15 <400> 46
T gctccggtgg tggtggttct gaggtgcagc tgctcgage 49 <210> 47
S 211> 53 <2125 DNA<2135 Harsequence <220>
o <224> (510VYHSal|l 4400> aggticg acct aat gat
= gatgatijgat t gt gaggdg |ag tlga_93 <210> 48 <211>
E % %g g:‘gjﬁ i@%&ce <220> <223>
& | PVLIT/E (s T J@ I)|3|=400> 48 at gggat
) = at gggat gga
S lgotEt r&i "é:gcf 9] ;;j ct"eceggt gt acactccgag
‘D B0 Lt cigt|cat ga |cdcdgtict|c ctit |gaqtgcatctc
£ ktgdagaaad da tit 1120 adgd—daagt aagag
_-g cat tlagcaaq tlatjt tlagcqgt |ggt qt g ggaaoctggg 180
S Haaact gta agclt tictft gt [ctjadgt gt dga t{cgadttt gc aat ct ggaat
S Igcat ciaaigy 249 StISe o oton &tietiGdjacagat tt ¢
- P& Claeies ¢ %% ggy@@@g% %attttgcaa
A | t =S 2 Z\SIE S| <gf|adacgt t  cggagggggg
S éd} ST ) e ahiahies it | gt | N |ct ggcggcg
< gogfct % > € %%égctgctcga
O =
& gEamt & GG @;-axéé&g &lcagtg 480
< padara %@ @E@Q @gggt aact actggctagg
S IBdppt S| g @F:a figagt ggat t
c DRAgR! CHIS 1 (81 YRS g @ /Sl slact acaat g
@ ag%gtt—;%séj SRES ‘@§V§§:aaatc ct cgagcaca
o be0PagE- Cet< (<AL catct gaggactctg
[06] P
L £Fot Lt ARIR @éég 5 % é ggacgaggc
o
£ &t gpapd ie| P Gt iU §oise ugidditiit ct cc 780
o ccggaggoghgiggctcc B colslkaact calgt cag gggct gaagt
.?m%ﬁmgﬁrgﬁgﬁgmmaéé Rt gcaaggct
2 {ctgpclacalcettthctag bt Achchal gl 900 clact gggt aa
Q.
J§caggaps|d pghch | b po@al t acat taatcctagc
g 0 %t@ﬁtﬁ@%tﬂ%ﬁ%@a‘%ggﬁétc alagggccgcet
» | Bacpatehertacagpcran HORO tECACEagTEcagect acat
S ygaanhdads SR R RIQ B IR re | [B@cct at 1080
= tdct gt gTHA|OET At {af g gEt Faftac| t geett gact act ggggceca
c afigcactard| 40, 0L CabehL kY Qg%@@g“ A, 00t act agt
- 8 agt gudtred re e g@*gacattgt ac
°§ tgtacé@f Eg i?@%vzgtgf%?i??‘?i ¢ T:r‘égggga gcgt gccacc
| 260 G . o~ dt acat gaact
O | Sa9c4as Ob (8 | BRI IRAY IS g
c a:(tc?fgf’a @ﬁg@%%g %?B'Hf@geace*e;—oaaagatggat
8 {fat gatatartvoaraagt oyttt ctggagt T ceTrgrt cgec 1380
5 Bii2hatobanR8| BIBHBF
3 alhieta | 9l 9gel o ﬁ;:am;axb dpopoLacaa tcaacagett
'*é @aggcl gaa 1214t)*'(;5$§t:‘t';c:a ctt a‘t'iigz}{\:caacagt g9
aac SacUhi~Cc g0t 0gc 5 hccaaggt gg
%a 12 &s ~1210124Q %i‘%é %@ LURPI| PRT <213>
1 HIE : B S N IR AP-S NPT b~ L DN Fa Y2 Yeo!
N (e v € .L1 UTNIU T ~NZ 4 UA Y4y Sord
<§E-I§VL amt i - CO3( YH({5) - YL( 2 400> 49 Met Ay Trp
‘; € $er=Cysg liie Ii<reh l&ur\FDge lel-YallcmNtan bl Ala Thr Gy 10
3.§ 15 ¥al @r '@I u|Leu|Vay |WeT [ThY |Gim|Ser Pro Ser Tyr
l‘_\"‘gLeuo N a 20({2% 30|Ser |Pqo|Gly |Glu|Thr lie Thr lie
Asn—Cyd A - a—Ser—tysSepsHie35140-45 Ser Lys Tyr
Leu Ala Trp Tyr Gn Qu Lys Pro Gy Lys Thr Asn Lys 50

55 60 Leu Leu lie Tyr Ser Gy Ser Thr Leu GAn Ser Ay
lie Pro Ser ArgPage 4 65 70 75 80 Phe Ser Gy Ser Gy

o e T —— o ~ N NN N



Table 1B

<220> <223> Me90 <400> 52 ccggagccgc cgccgccaga
accaccacca cctttgatct caagcttggt ccc 53 <210> 53 <211>
wW®200584@220 DNA <213> artificial sequence
Me9la <400> 53 ggattgtaca @fccgagctc gtcatgaccc
agtctccatc ttatcttgct 'gc 52 <210> 54 <211> 1560 <212>

DNA <213> artifici al
3-5(VL- VH) xant i

<220> RCPEP2004/011646

sequence <220> <223>
-CD3 (VH(5)-V (2)) <400> 54 atgggatgga -

‘gctgtatcat cctcttcttg gtagcaacag ctacaggtgt acactccgcg
60 cgcgagctcg tgatgaccca gactccactc tccctgcectg

agat caagcc 120 tccatctctt gcagatctag

gt acacagta atggaaacac ctatttacat 180
agaagccagg ccagtctcca aagctcctga tctacaaagt
240 ttttctgggg tcccagacag gttcagtggce
ggacagattt cacactcaag 300Page 49 at cagcagag
ggatctggga gtttatttct gctctcaaag tacacatgtt

tcagtcttgg
t cagagcctt
otggtacctge
mt t ccaaccga
Zagt ggat cag
% tggaggct ga

© 360 ccgtacacgt tcggaggggg gaccaagctt gagat caaag

o
= dtggtadt dg [t fciagcgg dodgdciccglafadt ggt gg
Bttc%acgtg cclgctcctcg dgcagt ¢t gg|agcigagetg 480
§g ggcgtg %gggﬂ%ﬁgl%%)ggtu%ai g ;t ag::?gct acac
> gage|B4L! | Hpi 1Lg &l g gz g
ég@@gggcgﬁgr ﬁmggﬂﬁmgﬁf’ (mﬁtr‘ctagaa
.g)t agt dc [t tjaqt acaat| gagaagft ca|agggcaaggc cacact gact
® 660 %cegecaaat cqt gcdggag agggtccafg|gagc¢tccgca
o gcctgadgat[c [tgagoactcy 120 gcgogiciayt [T ¢t gt gcaag
< acggggqt qc |t dcdgtjagt 4 gctjacgactig|giac¢ttcgat 780
5 g3t 99994E | TAGYTaEn A @ CACTH C At stayag gt ggt gget ¢
> cighicgt dcden| 84S et %Eg@;g o §g§gaaaaaa
‘SC ggcqB|= 230 2| Fxag 1Tl ct ggct
gada cttteé 6&1% d ’l@iﬁ&l@(&lé § E@%ﬁggc acct ggacag
Z9 gtct%a.at-\. & £4gata0dat tat gcegt ggt t
Qepde SRR RSNl cacees
=g @cctcé%ﬁ%@@%éa‘xﬁ%l § J&¢fyt g caagatatta
® t (dmiPat|caly | BlAf] @ggﬁgg}%{ htgaaggcacc
=X cdcdg! §c§§§§§§1§9§(§ I act ggt t
£ oGt gdagdg iy cg;§§1<(:§ @S"C’dp,’ééa {gt actgacccag
o 1260 tctcggga cn.cgf cgg&m q@g&_} @gcgt gcca
oDc@t gaget|e A6 e b L BhO | ©aea e Wt i acat gaa
‘% cf9gt adcdg |cdgdadcdgd dcaadgdagce [cqaaagatgg 1380
odtt+tat gagategteegaggt—ggetietiggatgfegetget ¢ gcttcagtgg
% cagt 9gdiA @i@&ggggﬁ BB Bogadoaat caacage
sttt ggagqct|T |aqgdryct|gq qagrtjatrqt T50( tggcaacagt
£ 9ot agt da |cqedetiagadl|hN99L99499 |8dagd&A_99t ggagat caaa
(o] .29
1560 <% 5 AN C e21zartifici al
f"’:sec&ence g:é%c@%%?gE%\]?Q? Cv\';%*jgzﬁB (VH (5) -
[&] | 1. .
3(R)3 <4008 |55 N | by ol o S| §Bs | ioead|o¢ Leu Phe Leu
SVl Al 4 Tt |~AFa—h e [Ty W s Ala Arg Gl u
§L 2 Val IS ] IR J e ey JleiRdge 50 20 25
=30 Pro (@I=|Ser el |G| | A || | A i \Sek= e Ser Cys Arg
SSe(ESer o4 5—1Sgr—tau— Vgl tHis—SerHAsn Gy Asn
Thr-: Tyr| ey ohiers NP T3 | i e oy oHEB | SR B |Lys Pro Gy
sd Sercii-f‘o'\L{/‘s'\LeuQLeual‘e"r{/‘r'\Lys‘-\g ~Ser Asn Arg 65
7045 80 RR R A (VAL [RIQATR (TG e Ser Gy Ser
S Q. Ser ol Oﬁ%ﬁ g%w‘ a' RRE|Lys lie Ser
24 §Vall al 4-Asg-Led @y Vall v 100 105 110
S Phen Cys|_Ses oS82 |9 os 1 Wal | HENSIR|GIhr Phe Gy
24y Glya‘LFh‘r N ™ %%&T NI NS gec‘?Lys Ay dy
Ny @y Serl Gy Gy Gy Gy Ser @y 437 135 140 Ay
c .
gGy@y Ser| 4l U Mal n ey Led Ay A Ser Gy Al a
cG u Bu 149 lfed) <Liad Jis0 el | Ay HEN IR Cihr - Ser  Val
‘aLys Lsu Ser| Qys| Lys| Al af Ser| Gy Tyr| 169 1470 175 Thr
QpPhe Thr Ser| Tyr| Gyl Ueu Ser| Trp Mal| lyg Gn Arg Thr
Gy Gn 180 185 190 dy Leu Qu Trp l1e Ay du Val
Tyr Pro Arg lie Gy Asn Ala Tyr 195 200 205 Tyr Asn
Gu Lys Phe Lys Gy Lys Al a Thr Leu Thr AI a Asp Lys



Table 2A

50 55 60 Pro Gy Gn Pro Pro Lys Leu Leu He Tyr Gy
Ala Ser Thr Arg Ju 65 70 75 80 Ser Gy Val Pro Asp
wae@sie20thr Gy Ser Ay Ser Gy Thr Asp Phe 8BCREOPHB4/011646
Thr Leu Thr He Ser Ser Vak8A n Ala Gu Asp Leu Al a
Val Tyr TyrPage 54 100 105 110 Cys G n Asn Asp . Tyr Ser
' Pro Tyr Thr Phe Gy Gy Gy Thr Lys 115 120 125
GulielLys Gy Gy Gy Ay Ser Ay Gy @y dy
Gy Gy 130 135 140 Ay - @y Ser Qu Val Gn Leu
Gu @n Ser Ay Ala Gu.Leu Val 145 150 155 160
Pro Ay Thr Ser Val Lys lie Ser Cys Lys Ala Ser

Q Tyr Ala 165 170 175 Phe Thr Asn Tyr Trp Leu Qy
S Val Lys G n Arg Pro Gy Hs Gy 180 185 190 Leu
= Trp Val Gy Asp lie Phe Pro Ay Ser Gy Asn Al a
D Tyr| 4§94 200 203 Asn G u Lys Phe Lys By Lys Ala
3 Ley Thr| Al d Asp LUys $en $en 210 21% 220 Tyr Thr
"g - yrl Net] G Uey S$en $en lLleuw Thn Sen G u Asp Ser
@229 230_235-44 1. Phe—CV S a-—Arg Leu Ar
_E o A%Fi‘%g%li% %é)ﬁgﬁégﬁgé’% Trp GIS
E y Tt ) | T TS TEYTEY Gy Gy
s 36T 2260 268 27Q Asp VYall Gin Ley Yal| Gn $er Gy Ala
S alf Uyq ULy Rro Gy A a 275 280 28% Ser, Val Lys
‘B Ser| dyq LUyq Ala $eqn @y Tyn Thn Phe Thr Arg Tyr
o 2959300 Thr—vetris—Frp—VYatr#grg¢g—@& AN a Pro Gy
Q@ Ay uey Gy Trg IieA:LOE> 310 31% 320 Gy Tyr lie
G Prq Sex q@ﬁi?a'ﬂmw@"ﬁoﬁ'ﬁau tAsp Ser Val
53% 33( TS5 | Hio|S o "agfe Thr Thr Asp
& s cSer| TR|SS 3@*@%\7‘ Z3EISOet G u Leu
o> 365 aSer Ladu&>g§( SANOTON A § s[yr Tyr COys
= 355 36( 'Eﬁfﬂzfgajfwmﬁrﬁﬁ:& AASHSESSTYr Ors Leu
< Tyrl- T ,>£JJ8(I§CI;35( 2380 QThr Val Thr
Q -?er SR RGN SO TR O T $er Gy 385
W'3dDE394 4 zcgzs@fxﬁ@hz U OGYON a Asp Asp
E1i® d/al| Lej| LTy Cten ADBANIADSORINOA a Thr Leu
T gar Ghey SBYSHEOSIRY SMUSAPISAPASTR Seu=ser COys 420
E 4B 230 Ardodid S| BN SSel eVl e T Vet Asn Tr p
S G cﬁag A SSJ—/Q(C%A%SS()?-)& GAa Pro Lys
o Trp ljre " Tyr [ 'I&r Sern "lLys “Vval - der 450 455
2 Gy Vall Prg Al z j\rg Phe $Sern (v $ai b5y Ser Ay
‘B Asp TyriesSer| 5_A470_4A%eA80-lel _Thi Jli e Asn Ser
oleu G (AT = %%’lEIﬁEiTHI’STU 3l Rtys 485 490
k7 G —&H—rp—Ser—Sei—Asi—ro—teg—Fhi—tthe Gy Gy
S Thr,, L ved | c<RB00 _5Q5 5 oy 8. ys 15 <210> 59
g 1> _42’ %%@ gﬂ&% ?2_%39 gg il e Jz:fI c')seé’qcl?ence <220>
O 423> Ne§2q J400F H9 gyattytaca _grgcygagctic gt gat gacac
8 agt ct cdat|& | & & U aug | 8651100 | «2Rls 1560 <212>
= <21 >“ai"ti"fi“cf\e:F( sequ‘é‘n‘c?e"’<:‘2‘2'5:='\<: 23% 4-.
@ 7(NL- VH) X - (13 - IVU( 400> at gggat gga
5 0 ot e SO S ISR SRl of acaot ccaca
86Q:cgccacctcc tlgat gagccga |gacticgadt ¢ tlcgctgectg
tlcagt ctit g deded—1a0, Ll caal ofl et/ & | gtagat ct ag
2t@gagc&'f% ggcg vﬁl’:liaﬁgcgoa%aul% Etatgﬁl at 180
gt@tac tgcTagaggacagg—gcagtretregaaaggtgetga t ct acaaagt
5t Frcaadeda 2404188 @181 ccroq@ig g Btagt ggc
< a§t ggat|cdg (gdadagat|rt|~dagagt ¢adg 3 at|eagcagag
‘gt@gagg tga ggdtbt%gc@%tthtttLt §tL§acag tacacatgtt
60 ccdtdcasig |rd8daqiTgcgedscaan \§at caaag
Egtggtgg£§“359®§“4§f°”@'§c g'aﬂgmg‘ttggtgg
‘e titet gaqggt|g [cdgqt dctjcg agdadqt at gg [agctjgggat g 480
ggoﬁgaggcctg gdgdt ticdgt| gaagqt gt qc |t dcgagggtt ctggctacac
£ c[tf cacaaae- w&ww@tuafcgggg?ar gqggaggcct
'S gdacaggt dc |t tlgdgtlgdat| tlgdadadat|t [6Q0 |t 4t dct agaa
O gt aat dc |t tjadt dcdat| dadadgt|t da |aggdcdadgc cacact gact
660 gcagacaaaf cctccagcac agcgiccatg gagctccgca

gcctgacctc tgaggactct 720 gcggtctatt tctgtgcaag
acggggat cc tacgatacta actacgactg gtacttcgat 780

A o ey A e



Table 2B

<210> 62 <211> 1545 <212> DNA <213> artificial
sequence <220> <223> 5-10(VL-VH) xanti -CD3(VH(5)-VL(2)

W0 26080052262
ct acaggt gt
atcctccctg
agct gcaagt
cttgacctgg
ctgttgatct
ctgatcgctt

at gggatgga gctgtatcat cctcttcttg QgPEIEPHOE 1646
acactccgag 60 ctggtgatga cacagtctcc

act gt gacag caggagagaa ggtcactatg 120
ccagtcagag tctgttaaac agtggaaatc aaaagaacta
180 taccagcaga aaccagggca gcctcctaaa
actgggcatc cactagggaa 240 tctggggtcc ‘
cacaggcagt ggatctggaa cagatttcac tctcaccatc

300 agcagtgtgc aggctgaaga cctggcagtt tattactgtc
o 8gaatgatta tagttatccg 360 ctcacgttcg gtgctgggac

0 caagct t gag
& ggct ceggt g

at caaaggtg gtggtggttc tggcggcggc 420
gtggtggttc tgaggtgcag ctgctcgagc agtctggagc

gtgagctggta 480 aggcctggga cttcagtgaa gatatcctgc

@ aaggcttctg
2 gggt aaagca

gat acgcctt cactaactac 540 tggctaggtt
gaggcct gga catggacttg agtggattgg agatattttc

~

T 60G——ectogangigToiantpteep et pepaopgrapgitraagg

égcaaa (oF: b60Page 60| gacpaat “tt cgagcacagc

3 Ct gisaEgCs nt gt Jact,c [ 720

ggtcti‘-;‘aggt(: %Eﬁf%éﬁﬁ%ﬁa t ggact act g

£ gggdec8aos : srrbur cheEt BT dhEmpt 9ot

‘S 990 4t &gaq caact ( jcagt caggg| 840| get gapgt ga

® aagaacct ¢ cet¢ haggt gt c¢t [ gcaaggcit £ tggctacacc

0900 tttac tla¢ jca €t gggt @aagg| chgpcacctg

-g,gacg_cgggt ¢t |ggaat ggat{ 960 ggatacattalatcetagccg

5 199y at a¢t @:@‘ﬁ{hm‘iﬁ‘gﬁﬁﬁﬁ%ﬁq@ﬁ“ 1020

> acaat cacta GaGadadalC ICHCC At a0a | Sl ACHIPY aact gagcag

ﬁcctg: ¢t |3 Eg@fg%z%a@%z.gzﬁiﬁiﬁ%ﬁgcaaga
t at|/atgat g ét@%tﬁ(;q;c >0t DA o | LI O| %;ccaag

=

< gcafricggt |Ea%e tgtﬁﬂaﬁmﬁ(m 1 ia% © tggttctggt

Q2 1200 dgaagt Yaadioti 8:3 Hoga RS R 1Mt act ga

W ccqabet ¢C | BUSIaT 121260 | Er et ped R aggggagceg

L @ X X X i

*étg c&cctg|d t§( : w;g%%ﬁa@ﬁ@, 1320 .

Catg@agqt % LAY @1& aG ,ca;é{agataa gatggattta

£ tgdeaat ¢c (ahagl§ f.atg%%:gEigg‘gcttc

5 agt|d@Pagt g RCHEUACT {BeEd H(K:«ﬁ‘aatca :

o acqdet t gga | BUBI BAR0E] & PRSI R RPHIGEEh acagt ggagt

150G agt 2a¢ot@eOlOeigtiiogy | OydeQydaecaagdt ggaga t caaa

‘» 154 <210>163 €211% 515 «212% PRT «213% artificial

Dsequence [<220>|<223>[54 10( VL1 VH) | xanti 1 CD3( VH(5) - VL( 2)

‘@) 9400> 63 Mot |Sle| IR | SE5 |V lbie| Ll &| LeH| Phe Leu Val

5A g Thr ds':‘ﬁ:r?.@m% &sgxﬁlirﬁs;isaen\}r_eu Val Met

gThr n $Setr—Fro :‘C|N"C|N':§Iu Fht—Va NZ;‘(\‘J' (%?N O Thr Al a

SAy Eu lysHNalS Bl SHe S ‘5[%505:@!0‘:@ Gn Ser

Lley B 40 4% Tl | AH | S| YV AN Y N IT sn Tyr Leu

gThr HP T%{ g%rhgf_}\lnm[%s;mfig Qf?bg_ |Rilg S®ls&sn Pro Pro

gLys 2u Leud P\ i ™~Tp~A-a—5e Fﬁr'*m‘q\t:ﬂw 65 70 75

G 80Rade 61 e G PR e T y Ser Gy

oSerl @y 'I'Drr%lm ur\’%%‘ﬁ-eg 5 ﬁ(f\’§ ﬁhm}'rr>L ﬁewﬁ Ehﬁ% i e Ser Ser

SVaI n ALa” (" ASp" | E“ATH“ Al Ty~ Ty~ 100 105 110
Cyd @ n AsneAshe (3 SBan ST wPsduleleThineofye Gy Ala

éGI y| Thr L?{ M~TE™~124 313§E>$l gu"@*u"l 'Peeil_g :I(g‘T dy Gy
Ay &r u)%@ A el SR I —[30_13% 140 Gy

3 N o hag AN AN ~ —

<d r o Gmj =t IRl SUCERUSEENOPR A Ala Gu

ELez | 148 NE‘?'L.V.N, %'NFEN( \ '..rNR Val Lys

Tlig opr QudollysoM-aSHe SERY o [y oMNea MBS0 175 Phe

§Thr Asn T\fﬁ"l'ﬁ'ﬁ’e‘u-(i-rFTr-;"\/'g"L.\/‘s‘-(;-rvug Pro Gy

=H' s GI%18 185 190 Leld U Trp ljlre Gy Asp |ie Phe

ZE‘Pro Ay Serl Gy Asn llig Hig Ty 19% 200 20% Asn Gu

gLys| Pha Ly~ edlys iclcgrTior| ol B TTRY CARACA&D Lys Ser

oSer| 21@ 219 22Q Jer, Thrl Ald Tyrf Netl G n led Ser Ser

OLeuy ThP Phd B 4 Asp Serl Al a 423 434 239 240 Val Tyr
Phe Cys Ala Arg Leu Arg Asn Trp Asp Gu Pro Met Asp
Tyr 245 250 255 Trp Gy Gn Gy Thr Thr Val Thr Val
Ser Ser Gy Gy Ay Ay Ser 260 265 270 Asp Val Gn

~ ~n Al ~ N Fr_ 3 " . ~ o~



Table 3A

G@n An Trp Ser Ser Asn Pro Leu Thr Phe Gy Gy Qdy
Thr Lys Val 225 230 235 240 Ju lie Lys Ser Gy Qy
w@kas@oz26er G u Val G n Leu Leu Qu G n 245 2BOT/EBH#H04/011646
Ser Gy Ala Gu Leu Val ArgoPro Gy Thr Ser Val Lys
Leu Ser Cys 260 265 270 Lys Ala Ser Ay Tyr Thr Phe
Thr Ser Tyr Gy Leu Ser Trp Val Lys 275 280 285 A n
Arg Thr Gy Gn Ay Leu Gu Trp lie Ay Qu Val Tyr
Pro Arg 290 295 300 lie Gy Asn Ala Tyr Tyr Asn Gu
Lys Phe Lys Gy Lys Ala Thr Leu 305 310 315 320 Thr
Ala Asp Lys Ser Ser Ser Ser Met GQ.u Leu Arg
oer . Leu 325 330 335 Thr Asp Ser Ala Val Tyr
$he Cys Ala Arg Arg Gy 340 345 350 Ay Ser
ANsn Tyr Asp Trp Tyr Phe Trp Gy An dy Thr
Fhr 355 360 365 Val Thr Ser Ay Ay dy Gy
Ber Ay Ay Gy Ay Ser 375 380 Gy Gy Gy
-'85er GHo—trey—Y Met—Tr Pro—et—Het Leu Pro
@85 390 39% 400 Val Ser Asp Gn Ala Ser lie
i&er % Arg $en Serl @ 410 41% Leu Val H's
ger|. Ay Asin—Thd Ty b—Tp T I G n Lys
%120 gll ZLBCﬁ’I{)EI(%iI(%r IESE%EEJ lie Tyr
Ays g $er TASNSARGSPRY #5RigeS 60| Ser Gy Val
. rCQ% Arg Phe $er @y ber @y Thr Asp Phe
@5q 4 460 Thr Leu Lys \rg Val Gu Ala Ju
afAsg Leu @y Tyn Phé 175 480 Cys Ser A n
eer| Thr Hi g ro Tvyi ) Y Thr Lys
283190 493 Led By lig 210F 66] <211> 1491
>212 DNA <Z1STart NG G eNIRIDH=1223>
WHYB/L2x4 {3 Sﬁ%m‘;zﬁg ;&@%p@ c
<rgg@é}fgaa g% a 1@(:5!:3(: Z 3 ey 60
cqtgaaadg gug Hase @ lgg a tgcactgggt
Qadgtagoda Il ,%@dﬁ 5ol @ | Fanlgoat ac
uat tigattcta g“ﬁ’%’%&b‘ & XK Agatageg
g cq@mgcag ot D¢ PR %af\c: iR ‘cacagcct ac
40-EggqatPye | Fe&yTiT ROGAG | REEYGaacct
St {1t g |SRPITHIE] T S3T e T ittga
<t 4 gogdc |BARYBIAIEAZ0E 28 3¢ 360
Sadgt acta | gt @dégent € h | @Y gt ggagcaga
Dgddat t gtja %’@ 8@:&( :%% tctg
%ctcg:agggg agcgrgcgag ( 80[{agagccagtc
ga gt gt aag |t flagatigaa agcc@gQy caaggcaccc
‘40 aaaadalgge ot batdata 8|80 | ggag
"E_ccctgctc§ gg{ﬁg?—g@(% agiﬁ q ﬂ%acta
£t gt g cagaacy [ 4 gatge 660
Sctlt & t aqi- & %a%c%;mm&; ‘%t %u@b t cggt ggcgg
FIIRE 2
{@acc&ggt g 172D 1gagat ¢a: cqg gt gg cgag
It gcagct 4g, (s J4C 89 aggc
&t gg@ctt'gu %’ggighme ‘Pjggig ir¢ cgcctt cact
4q anct CUGIG an&\lgrtg%g T 2AE¢a0alg catg
Hadt (@aaie| G aqadal B Hisosie | madtyt aa
%QCt_@Ct"‘ ai-gagaag dggcaaragecacac 960
ctlgcagaga, |agidat| egrand I@GHad | ol ) d gtagcctgac
@t dt gga? To%0Pa egni g%éh@’t'&t”zﬁggggc
§1aga gcdg [aactigggagd.Agdef afgda [ ct addda9a¢ 1080
L aaggyacqel| EYH| LYeR P L& Catyt | Pyy@t ot ct ggcggceg
Zogchrcogt11340-ggtggiggtt ctg:gctcgﬁuﬁlat-g;acacag :
¥ cticont cql.|cqat|ga q yoagge | &2Q0LeayRaggt ca
Btat gagctéﬁ &4 Eggcag *'cgl'g?gf"c?cjfo tasaragiyy aaat caaaag
-526-0 aaoct aqt tfjgd dct/gdt acda |ggadadadca gggcdgcectc
tgaactmytt |gdt dt gcqgg 1320 [ggatjcqadt a gggaat ct gg
%gtccc at |eget|tqadag«dsaeiggd|T | DuPadc R 1380
‘$tclact @ ca |cqaticggqad t|gtigqaggqt |gaagadctlgg cagtttatta
at gkca@-hat 144Q gatit gt ggtjt |at|lcqgtlagag dtticggaggg _
gggaccaagc ttgagatcaa a 1491 <210> 67 <211> 497 <212>

PRT <213> artificial

sequence <220> <223> VH5/VL2x4 -

| <400> 67 Asp Val G n Leu Val Gn Ser Ay Ala Gu Val

~ ~n

s A PN A ™ ~



Table 3B

35 40 45 Gy Tyr lie Asn Pro Ser Arg Gy Tyr Thr Asn
Tyr Ala G n Lys Leu 50 55 60 G n Ay Arg Val Thr Met

wabeosor20dsp Thr Ser Thr Ser Thr Ala Tyr 65 70PGBEBD®04/011646

Met Gu Leu Ser Ser Leu ArgiSer Gu Asp Thr Ala Thr
Tyr Tyr Cys 85 90 95 Ala Arg Tyr Tyr Asp Asp H s Tyr
Cys Leu Asp Tyr Trp Ay G n @y 100 105 110 Thr Thr
Val Thr Val Ser Ser 115Page 71 <210> 71 <211> 357
<212> DNA <213> artificial sequence <220> <223>
anti-CD3 VH3 <400> 71 gacgtccaac tggtgcagtc aggggct gaa
gt gaaaaaac ctggggcctc agtgaaggtg 60 tcctgcaagg A
o Cttctggcta.caccgctact aggtacacga tgcactgggt aaggcaggca
©120 cctggacagg gtctggaatg gattggatac attaatccta
ggccgtggtta tactaattac 180 gcacagaagt tgcagggccg
gcgtcacaatg actacagaca cttccaccag cacagcctac 240
o Ct gcaaat ga acagcct gaa aact gaggac actgcagtct attactgtgc
Jaagatattat 300 gatgatcatt actgccttga ctactggggc
‘| caaggcacca cggtcaccgt ctcctca 357 <210> 72 <211> 119
©0<212> PRT <213> artificial sequence <220> <223>
Santi-CD3 VH3 <400> 72 Asp Val G n Leu Val Gn Ser Ay
SAla Gu Val Lys Lys Pro Gy Ala 10 15 Ser Val Lys Val

- ®ser Cys Lys Ala Ser Gy Tyr Thr Ala Thr Arg Tyr 20 25

-%SOThLI\/Et His|Tip{Val |Afg|dn{AlajPfoj]Jy|En Gy Leu

9_>GILCT|Epe354 451G y|Tyr |e[Asn{ProjSer|{Arg| Gy Tyr

o Thrl-gA&n Ty sl e I5Teh | Hn|H x| Arg Val

S Thrigv& Thi Logt s SegrI R oA I Tyr 65 70

=75 |8 deu ( B R—GF(HAED Thr Al a

> Val| Ty Tyi alArg|Tyr|Tyr|Asp|Asp H s

gTyr Cys Lel 1 n 3 yPage ¥2|100 105 n o

< Thr| Thr Val Th L&:&S‘—_\‘:g’}l@»\?&;sgb 357

Z <212> DNA §2133%3 Dot | Segleng e R RBR3>

Q ant|{§ CD3_ Vi > BT (gggﬁgﬁiaggggctgaa

u gt ggnaa@ac QUECECT T 1 §ﬂ tTeEftisdog

Scttj@ gglta é ﬁa@@;@aaaggcaggca

® 120 T& gga¢ 51 2 ggatiad $1gm1§:ta

c =) T2 X X > X XT X L

S 9¢q tta ol A8 : ;g(wﬂ,goxa@ cCg

-SCtt a C SIRY P h = L& §( (9&1@ ,1:?1240

o at J@&cta #e |ackacaaeTizat tact gt ge

Saadd at at m&]‘%gg Re(ele

‘% cadgyca®ca | cd BEYL B[R | €P11> 119

2<213 PRT 213 D¢ l@gf%‘ﬁ@ngb

: ot a

‘@ antfi - CD3 VIS | 4O, 4 ( otnolewNdljdin Ser Gy

B A g6 Valt—tys—trys—iPro—Gy a—1o+1th—per—yal Lys Val

E Ser| Oys Lys,@@&?%r%%,gu@rg'lﬁr?%eﬁ'r epegeTyr 20 25

o 30 Th%l\/bt IS TnpiVal |AfgldnlAlalPioldyldAn Ay Leu
24U Tep i ¢, 3540545 |G|y (Fyw (i€ Ay (Bie (Sex | Arg Gy

f_:’Tyr Tig Asnu'“WrNM?'eWMpNSErN (IR QESNGB Y |dy Arg

wPhe Thy lie ThisBloASH Lvs Fels TBlo bell f Aa Tyr 65

670 75%0%9‘&’ ii%ilvﬁti(ﬁztﬁl%ﬁﬁrifﬁrfﬁl_@lﬁ;é(ﬁ‘%r Gu

oAsy TR Al & Thr—Tyn Ty O3 8519095 TAaTA gl Tyr. Tyr

Q Asp Hi sd‘gr"‘r:’igsgl Lﬂ&’/é;@'@rE'f@;g(j})@(j}lta y 100

2105 170 ThrThy i $ef $e 11% «210% 75 <211>

@ 357 <Z12> | Sco<1§318:bo>agt*gf'gcfg$h SegUBNE ¢ R 2> <223>

Eant| - ax Vry?zm('i 75— qaggtcdadc |t ggigea T(%ggggct gaa

-i,:gtgaa%\aac ctgg d&Gdid—a tgaai%tg Qlntictl gecaadg

Zcttict Pt a Elcr d tg'ﬁtﬁagg 48 g 898 1§¢8§1Raaggcaggca

©120 c8} ggaqagygigtctiggaatg _gatt ggdatgc [attaaticeta

Bgccgt gyt ta «gﬂtﬁ’ﬂ’tﬁcglﬁcge@tﬁ 7@3?{3 %cie&?géccg

l_\l_ nfacqaat e ladt Acadndcd Aaticdaadecan licacancaertl od ]

cht AT AT O \A\.LL\T\;uL\Jb LM\V\.M\.\JL& AYAL® yvae 3\ U A .40

gatggaac@a gdagdcqt dcd tit gt gaggac |agt gcagtic attactgtgc

caagat at et 30Q |ggidat| cAld|~ a6d| g S| Fdav | ot agigggge

‘scaaggcaa cdgtlcgcdgt| dtdctica 354 42103 16 |<211> 119

D<2i12> PRT <2133 4grt|ifli di 4| |sequencd 2203 £223>

anti-CD3 VH/ <400> 76 Asp Val G n Leu Val @n Ser Ay
Ala Gu Val Lys Lys Pro Ay Ala 10 15 Ser Val Lys Val
Ser Cys Lys Ala Ser Gy Tyr Thr Phe Thr Arg Tyr 20 25

~NN =l ey o~



Table 4A

AspHe Val Leu Thr G n Ser Pro Ala Thr Leu Ser Leu Ser
Pro Ay 10 15 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser
waResBer220/al Ser Tyr Met 20 25 30 Asn Trp Tyr BEXTVEPR004/011646

Lys Pro Gy Lys Ala Pro Lys2Arg Trp H e TyrPage 76 35
40 45 Asp Thr Ser Lys Val Ala Ser Gy Val Pro Ala Arg
Phe Ser Gy Ser 50 55 60 Gy Ser Ay Thr Asp Tyr Ser

Leu Thr, Iie Asn Ser Leu Gu Ala Gu 65 70 75 80 Asp

Ala Ala Thr Tyr Tyr Cys A n Gn Trp Ser Ser Asn Pro

Leu Thr 85 90 95 Phe Ay Gy Ay Thr Lys Val Gu e Lys
100 105 <210> 81 <211> 318 <212> DNA <213> artificial .

® sequence <220> <223> anti-CD3 VL3 <400> 81 gacattgtac

8tgacccagtc tccagcaact ctgtctctgt ctccagggga gcgtgccacc
8 60 ctgacctgca gagccagttc aagtgtaagt tacatgaact

3 ggt accagca gaagccgggc 120 aaggcaccca aaagat ggat
gttatgacaca tccaaagtgg cttctggagt ccctgctcgc 180

‘5 ttcagtggca gtgggtctgg gaccgactac tctctcacaa tcaacagctt
® ggaggct gaa 240 gatgctgcca cttattactg ccaacagt gg '
£ agtagtaacc cgctcacgtt cggtggcggg 300 accaaggtgg

£ agat caaa 318 <210> 82 <211> 106 <212> PRT <213>
..arti-ficial sequence <220> <223> anti-CD3 VL3 <400> 82

a

2 ASpHe Val ey Thr G Ber Prp M| Thy [ep Ber Leu Ser

-%F’ro;ﬂy |0({15 GGu Arg Ala [Thy Lep [Thf Cys Arg Ala Ser

© $&r sSer Val __barr i _Mt-2B| 3b.BRPApS| d/-Asnh Trp Tyr

© Gen®E n _ySIE)—I%'/I_EE%§E L—_yj%%ﬁ&}o lie Tyr 35

%4)%%5 ASJ"IJ.EIIJ%I&E TAGHC RA(T YT a|TPro Ala Arg

S PhetSer Gy per 50|55 60| Gy|Ser| Gy| Thr| Asp Tyr Ser

> leu<Thr |ie Ash ey U Alpg @ B5[7Dp V5 80 Asp

N A Aa T YT JyT s @ G ITp pef_pef Asn Pro

s leu Thr 85R0SYS zqg@ry Sy mm’ﬁsmg Yal Gu e Lys

< 160 105 2%)%:% L% E&&f&g § Lhrtificial

2 $enu el <] ] NG G NR4{D0> 83

Wl ggct Z?Sm @1%@3 ggﬁﬁgﬁé =3 §34 <211> 10

£ SEIZ> PR %_5%:1”( ;gm*%i iﬁ %& - F3POrSK223> VH

T CRRE ant i - CEEXWE] 18 (B < A} Thr Arg Tyr

STR AR H $219] 203 85 éggﬁa}g IR P <213>

5 39 §eci al |ZeglE FRPAHF I35 1 ORISR, 3 <400> 85

o g&fagaceg \t§ N ﬁt:ﬁ@iﬁ%ﬂ B2 B6Page 78

242115210 (<2255 |F '%E 31 §a§a§m be <220>

% 423> VH d)ﬂ;‘@ BB % | &1 ¥ 51 g a Thr Arg

2Tyr Thr MtiaHRsA! %12 87D$J]Q=DI9 =1 DNA <213>

@ drtificial |[Qeygler g #3104 '-”-&‘I‘-ILS, 7 <400> 87

& ggctacacqt [L1act,d A cacgal oc D £ZT0F 88 <211> 10

£ 42125 PR'KD<12’L:3:>%z§t%1%ﬁ)% smﬁgﬁéjﬁﬁezb vH

O (DRSS VH5 A 1<400>88—C-y—Fr—Fht—Phe—h g Tyr Thr

ENetH s 10 |B2BUB | 8% d 1 7 1B | B3 VS | BNA| 5 23 B>

Sartigicial |SequeENte £220> L2935 VH D anti - CD3

®» H7+<400% aeatt @it Cotd 1| blatlach aat ‘

§tac@tcag"éj8§g§ti§z§ d¢e52 g%)ﬁ}gj‘fz R¥°17 <212> PRT

o 212 ar (TTL0EAE [SeqURTS b 78 28 o Fd P T Vo wt

0 gnt ig CD3 |{ZFage |7 |8 =400 Q0= Ty = Te=Asi=Pro Ser Arg

LC)GI y cTyr Haf—Ast—yi—Ast—EHr—ys—Phe—tys—36{ 15 Asp

G 4210> 91 |c221g (819721312 R182:R b1 #ehal sequence

E 4228 <2233 2 |V |<400>191 1acaiYaalc| ct ageegt gg

£ tit aj-act aa aC dc agamaoqgedidod loR]Qr 92 <211>

%17 212> %R%’ %‘%g gr?i gi i cgl g(gqﬁe;gr(g g; 0> <223> vH
C‘DR% VH5 [<400> 197 Tyl LéaMsh Pro feloAcdEy Tyr Thr

B Asnairyr  ArgRARpSSR oVl ol 18 | BeteyT roled 93 <211>

c 5—<212>"Bi F3>rafttiHretralr—seguenge <229> <223> vH

ECDRZ W¥H2, 3 [<400> |93 tlagqat|t aatjc |[cfagc¢gligg ftat act aat

£ tlacgcdraga |aghl|@gadedcirdd |6 P0s | QY0ygl Dol 7 <212> PRT

©<4213>Frtifli di 4l |sdquence €220% <2233 \H|CPR2

C)\/I—|2L3I9aqe 80 [<40Q> 194 Ty liie Asn Pro Sen Arg Ay Tyr.

Thr Asn Tyr Ala G n Lys Leu Gn 10 15 Ay <210> 95 -
<211> 30 <212> DNA <213> artificial sequence <220>
<223> vH CDR3 w anti-CD3 VH2, 3,5,7 <400> 95

Y o4 o4 a . . s . ~ N PN A PN ~ ~ N A A A N



Table 4B

<213> artificial sequence <220> <223> vK CDR wt
anti-CD3 VL3 <400> 97 agagccagtt caagtgtaag ttacat gaac
W@0005240220 98 <211> 10 <212> PRT <213> artifi ci BET/EP2004/011646
sequence <220> <223> vK CDB8 wt anti-CD3 VL3 <400>
98Page 81 Arg Ala Ser Ser Ser Val Ser Tyr Met Asn 10
<210> 99 <211> 30 <212> DNA <213> artificial sequence
<220> <223> vK CDRl VL 1,2 <400> 99 agagccagtc
aaagt gtaag ttacatgaac 30 <210> 100 <211> 10 <212> PRT
<213> artificial sequence <220> <223> vK CDRI VL 1,2
<400> 100 Arg Ala Ser G n Ser Val Ser Tyr Met Asn 10
0 <210> 101 <211> 21 <212> DNA <213> artificial sequence
0<220> <223> vK CDR2 t anti-CD3 VL1-3 <400> 101
ggacacatcca aagtggcttc t 21 <210> 102 <211> 7 <212> PRT
o-<213> artificial sequence <220> <223> vK CDR2 wt
Ranti-CD3 VL1- 3 <400> 102 Asp Thr Ser. Lys Val Al a Ser
31 5 <210> 103 <211> 27 <212> DNAPage 82 <213>
«artlfl ci al sequence <220> <223> vK CDR3 wt anti-CD3

QVLi-o <AGOF—F03 vagcagtgyaTgtagt agcg ygctcacyg 27 <210>
S 104 <%L1:- 9 4212 PRT « ific¢ial [sequence <220>
S <22% oK | CDR3 _Mr- | @idLil - L1 34003 194G n G n Trp
2 Ser| 5§ /\srg’ﬁil.gle'Er : > 3@531# 357 <212>
S DNASCEI3Y 4TH| T I AL | SefENGeT (A BB STy H ant i - CD3
gvvitﬁ e |mjt atijons [off q Pser | <400>(105| gat at caaac
ot gdagcagt{c |agaqgdt gaa d ca ggggcct ¢ agt gaagat g
E?O Lc;:tg'c?aga ¢ttctggct i&(: <1g‘;;10(1cg?

g L 941 ggqtl (3daacagady . ) ggaat g
ggat@gat ac | gt gy oty gl _,%a'ft%: 180

r:-raat &gaagt étgfl%&a B gg@ea aatcctccag
'S cag@ect gc |4 FiR: { LSt gaggac

< t ct{gcagt gt %Ua N Be> @ | §eBe=t cat t

O act|Btet t ga |m|&x 8(5’(:@2 YL ®loasag| ctcctca

W 357.%<Z1 03 Jg X OGN gl,\ %@:ﬂz {ificial

= seqdigige | <2 S T”%iz\%t%)«ym:i:- ' IL&I‘l@eggmt ations of
Scygo Fsen (F0E=18e AN e NOiSOn Ser Gy
=P e IR S BN s e BU) iﬁﬁag(ﬂss Ser Val

S Lyq v s>erazsazs<§§:§s 1> S[RI=PBe Thr Arg

o TYr 20 25 3&§m eoﬁi@ | S |Co|dtg Pro Gy
oA &y ey 8@)@ e 3% %ﬂ% & |thy& | il e Asn Pro
@ Ser[&rg &y Tyn 'I[hr Asn Tyt 4 1 Lys Phe¢ 50 55 60
oLys Asp Uyg Ala Thi Lew Thi ] Lys Herr Ser Ser

5 Thi| Ala Ty 88 |@0wlg | 80l beloBel Leu Thr
| E_Ser G u ASPCSE ARGV TR 2T $@5 9095 Ala Arg

Tyr r ASp _Asp i g et ] Trp Ay Gn

8dy o m&.ﬁ&‘&%‘éﬂglgu‘s et 115 2105
£107 113 30 DIISI TN TS| i Vs¥guence <220>
::<223>~ vH | CIDR3camt 1 GN3, | mil &ineot doe: @0 | &YS- > ser

g 3 <4do3 10'&5’{&1@&@ ’a’t'td?)lg() gfagtat |30 <210>

6 108 113 <ITS TPRE 2132 raf $equence <220>
£<223§vH Q%glggg% g@irtéhﬁt étﬁog g’_\s- > ser
8<400% 10 v Ty QI‘_A‘Q_p‘—H‘L—a Y her el Asp Tyr 10

<210%; 109, g&1d5tn3o 21 @A TS roae ol ¢i al

& seq u@wceF’(a)ge B "<:Z_§:§<:§2€:h\h‘l o) hgf:ﬁaﬁ ¥{co3 vH
§<400; 109 Ja]J[Rl|cARAC [TUCAgCil - Aggagcrgaa| ct ggcaagac
< ct gggycct|@ gggl 12008 g,ggcglggcg Qyct a
ecadciHta m.acac.gegtgraf.(tg(. & 4 g 120

T cctiggrcad eilgged J@nA6> | @] Eag A gccgtggtta
Btact aatteg:%ib‘ %i‘c%%ﬁgt%aﬁgﬁat‘agamgattg

N actfacagaca [aat qcilcdag dadagcdt 4c [240 [afgdaact ga
Egcagcctg;ac at{ctlggggaq t|ctiggagt gt |at{t actigtigg aagat att at
£ 300 gatdjat gai|ty|adgeqtd|gacct AR TYRYER | Fady@tacca

octct ca@agt |cticdt da (357 |<210>|110 (<211> {119 |<212> PRT
O<213> &tiflidi gl [sqquence 42203 2233 Wi l|d |t ype

anti-CD3 VH <400> 110 Asp li1e Lys Leu Gn d@n Ser Ay
Ala Gu Leu Ala Arg Pro Gy Ala 10 15 Ser Val Lys Mt
Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr 20 25

~NN =l " . o~



Table 5A

<400> 112 Asp lie Gn Leu Thr G n Ser Pro Ala |ie Met
Ser Ala Ser Pro Gy 10 15 GQu Lys Val Thr Met Thr Cys

wae@shh@2ber Ser Ser Val Ser Tyr Met 20 25 30 BSTVER2004/011646

Tyr Gn An Lys Ser Gy ThB4Ser Pro Lys Arg Trp lie
Tyr 35 40 45 Asp Thr Ser Lys Val Ala Ser Ay Val Pro
Tyr Arg Phe Ser Gy Ser 50 55 60 Gy Ser Ay Thr- Ser
Tyr Ser Leu Thr lie Ser Ser Met Gu Ala Gu 65 70 75
80 Asp Ala Ala Thr Tyr Tyr Cys G n G@n Trp Ser Ser Asn
Pro Leu Thr 85 90 95 Phe Gy Ala Gy Thr Lys Leu Qu
Leu Lys 100 105Page 8 <210> 113 <211> 372 <212>'DNA
o<213> artificial seqguence <220> <223> CD19 VH <400>
q)113 caggtgcagc tgcagcagtc tggggctgag ctggtgaggc
c—ctgggtcctc agtgaagatt 60 tcctgcaagg cttctggcta
Btgcattcagt agctactgga tgaactgggt gaagcagagg 120
-ccctggacagg gt cttgagtg gattggacag atttggcctg gagatggtga

S tactaagtge T80 Taat yya@aygt Tcaayyytaa agcgactctg

o gct gcagadg |aat ¢cfcgag ¢a¢agect ac |240|at g¢aact ca

£ gcaggctiade |atctigaggad tictggggt ¢t [atttctglgc aagacgggag

fu_stg) gct ac%'gg ta.% %EEL%lﬁﬁt L ﬁtgg)act act

s JEd cgade | dpakal Jﬁﬁ)gﬁ gl el o0 | 201372 <210> 114

S <%g> 12451 T 2R TPRI T2 Ty A 1 i Siefuence <220>

- 29 %;l ¢D19 |VH <4003 114 G n Vall G L.eu|G@n G n Ser

=Gy a GuU Uey Vall Arg Pro Gy $en 10|1% Ser Val Lys

%Iie Serl Qvyg Lyg Ala Sen By Tyn AN a Phe $er Ser Tyr 20

Z25-30 Trg lyet| Asn Trp Yal Lys Gm Ag Pro Gy Gn Gy

SLéh G U 153&@&* @L‘%‘(@§Gaﬂ ipn|Pro Gy Asp

Asp Thyl A T8l WAl s ey | B% 60 Lys G

20 W 1& sl w?@gﬁ éf%%ﬁr%;er Tht Ala

“E’_Ty?s &5 |70< %% ggﬁmé <‘5§rIL§:R.AIa Ser G u

< ASD "Ser| ARAOVR OTT SpReis N0 | Y0 9State |87 Ala Arg

O Ay 23 | Tar| |t by o) | SOy AT QTR STyr Al a Met

XS i g’x 2104

uIJA?aOC Jﬁﬁgﬁqg%ﬁ ggﬁ Ja( %gg'hr Val Thr

= \Vad Ser| 381 NI NG T1IHANESIZI <5212> DNA

S IBD ar Y| Z4Tag 5 @LGT'G_E’><I§.§>§< 223T(B19 VL <400>

'61%’ atat@tax:g nmgﬁsggg@)ﬁ ggg,gctgt-gt

5 o3 hgdodz] g4angdgaay =02 | Bt 2l e By gaagyet age ca

Qagt gttgeg léggggl§l§§l§¢é g@cogét ac 120

Dcigacagat t|g | CrgletEgal |G [ at g atgcatccaa

.%:c;!;agtttct 1Eg’tgggat§ccac c;:agg;)t;ag t@ltgk?gtggg

ot [CT gg0gcag, |aAld|eAcqcCl _daagALdGA C¢t gt ggaga

% aggt 9oqee [ricden 8| RN ﬁsﬁcag%%&’i ga ggat ccgt gg

ago%ac ttrggtg gaggdggacaad Crt P“n‘ntr adaal333 <210> 116

E<421d> 111ex PRT <2 133cdect|¢f| g Al |sgquence <220>

8<2@> (%)‘1@ ggggf’] E%Aé?pg ggﬂhhé’t&rhr G n Ser

L Rr A g SgI el A a_val SN By 10713 G n Arg Ala

[$] {e)

SThre | i guBey|eq] 5{ CE/@%;&«:G&«S%‘,E\ SAsp Tyr Asp 20

@'25%0 y‘—A{rESEr Tyrl 1le]"ASN" Ty Ty \n Gnlie Pro

o d y:GI N Rrod «Hraged S (4 <4 5r |l |toaw | e ||| Tyr Asp Al a

mSeroAan_!e\uDugl tS"&Qi:yﬁk':e Fa—HEq-B3& |8 60 Arg Phe

DSerEGI Ser—G %g)l &G ts;'m ST @ea"g)rt%i.eu Asn lie
OH $:65 U ¥R R0R&E RIBR g w8 ¥l Asp Ala Ala

éThrZTyr_I-ﬁ’\s ays G n~dn Ser TE 5190795 |G u Asp Pro
ETrmm Thr| Bhe Gy Ghylodbbejodlhr| Lyd Uedodlbalad|i e Lys 100

21p 110Qﬂ&‘%ﬁaﬂaﬁfﬁﬁ9ﬁ}ﬁ£&&> artificial

£S ence <220>1<223> @7V BspE—R/ROR<460> 117

gctggaatc@g g4 & ﬁ%%@ @ |8 YBcc agactcc 47

©<R10> 1118 <21l1> 52 |Z2AT2> IDNA [<2135 |ar|ti|fijci al sequence

e<R2033<223> 4- |7 |[VU GSI5 |REV |<400> {118 |ggagccgcecg
gctgcqagaac [cacclaccaceq tit tigat gt ga lagcetit ggticc cc 52

£ <R1036 119 ~<2 it <A@ |«2 20 PHE b, hh pellb gt % ci al sequence

5<b2055<2235 dDRHE M1 |mutt aint <4jo> 119 Hi s Tyr Asp Asp

OH s &r ays| Ued Aspl Tyr| 20 k210> [120 [<211> 10 <212>

PRT <213> artificial sequence <220> <223> CDRH3 M4
nmut ant <400> 120 Tyr Ser Asp Asp His Tyr Cys Leu Asp
Tyr 1 5 10Page 89 <210> 121 <211> 10 <212> PRT <213>

S o NN S L NN S L AN S . g ..



Table 5B

10 <210> 127 <211> 10 <212> PRT <213> artificial
sequence <220> <223> CDRH3 76 nutant <400> 127 Tyr Tyr

was@sAs20sn Tyr Cys Leu Asp Tyr 10 <210> 128 rCI/EP2085¢11646

<212> DNA <213> artificial 38equence <220> <223> CCR5

Heavy chain <400> 128 cagct ggagc agtctggacc tgaactgaag
aagcct ggag agacagtcac gatctcctgc 60 aaggcttctg ‘ o
ggtatacctt cacgaagttc ggaat gaact gggt gaagca ggctccagga
120 aagggtttaa agtggatggg ctggatacac acctccactg
gagagccaac atattctgat 180 gacttcaagg gacggtttgc
cttctctttg gaaacgtctg ccagcactgc ctatttgcgg 240

@ at caacaacc tcaaaaat ga ggacatggct aaat act

tct gtgccagagg

stggtccttac 300Page 91 gtaaggggtg ctttggacta ctggggtcaa
g_ggaacctcag tcaccgtctc ctcc 354 <210> 129 <211> 118

@ <212> PRT <213> artificial sequence <220> <223> CCR5
$Heavy chain <400> 129 G n Leu Gu AGn Ser Gy Pro Au
Bleu Lys Lys Pro Gy Gu Thr Val 10 15 Thr lie Ser Cys

JLyg Ala e Yy Tyi Thr hé Thi Tys$ Phe¢ T Met 20 25
© 30 [Asi Trip |Val |Lys |G[n{Ala|Pio|Gly|Lys|{Gly|Leu Lys Trp
2 Met| 4 Trp_35|40_45 lije | His|Thr |Ser [Thr | Gly Gu Pro
g Thi S SerT . }ﬂ;ﬁfjﬁ_’eﬂ_ﬁ, :f;_,:‘ﬁ F5T65 | B g Phe Ala
87D 1o o TR R ELr 1 A o R e e e
q'-JTyr Pl Cys Ala Arg 85|90 95|Gly |Gy |Pto|Tyr Val Arg
SGy Aa lled Asp Tyl Trp Gy Gn Gy Thi 100 105 110
8 Seri=Val Thn_Yall_$en $eq 11% 210> 130 211y 333 <212>
S DNAG<2133 AP o DIEAN | spal@n@eor2 0w A3HCCRS Li ght
o chaiaw <4003 g( B a BRS¢ = §g,§bct tct
wttdectgt gt =50 AIRIYISTECE | CRe&L gca
= gaa&céb}c%a g:ta:tg 3>:g ::éggc:é \gt aaact ggt ac
512C@é‘e 92 | a8ty SBUGAEAFIE | ctcatctatg
D ct deaiccga |iiakidl 8] ()QQ]'Q@]IQUQ(, QeEgal t t ag
W't gdeags ggg |EeLyad 5l Va9t 2O 240
T = [e) § = (SN
= cct|d ghadg |aylh al geaarobat glguet aaagt aagaa
® ggt|[F &t 4g |30 | &« IO IBIGCES (TgGaaat c aaa
€ 333403 181 ORI THRT % &t i ficial
< sequeffte [<2203)%2 Rl >0 Se 08> 131 Asp
olie a% e La%g(x%{ N ORI l% Val Ser
oley=Ey 10 |8 "@rd@e, wiCysniAr g Thr Ser
# A UTAsn Vall"Asp @y Tyn 20(|2Z2% 3 lile|Ser Phe lie
oAsiT Trp Tyrng®& JAU! RN r¢é Pro 35 40 45
‘sLlys Leu Leyd 1\1’6*@'@@&\@5&:’2{2&9@@; LGy Ser Gy
s Vval Pro ALa 801548 @0 Ang | Phe | Ser y Ser Ay
25 ) BERERENRRSERENESERRN O) o
i I
ﬂLyS%Q& S @l [PHo|T hr_ [Ehed y Gy Thr
Stys Eu e @&%mmg’iﬂa&l‘_ HOIRH1RAD:211> 360
§<212&DNA <2132 arili fli ‘i.%él Sequence <«220% 223>
o EpQAND- 10 _hedwy g maietdlernl 3 ungag @&(® |t gct cgagca
29t dhagde R S S e R BaRy 60 -
Qat g gga [agugttictigg gtaqcygcattc agtaagt act| ggctaggttg
(éggta gcaQ @QHL&Q §£‘Fm ggale | @ Buee i &a gt ggat t gga
cgatlag tt dc |ctladaadqgt|gdTtiaatat acac |180 (Tataat|gaga
Eagt|t c:aaggg%sfa:g. sdcddtdadedeas|adadatcf{td gagcacagec
2240 it atl KR RiaRIRIR|RIRIR|R 818 8RR oct 0
gtcta%tftg LEC'agacg%‘:é;égga'clgg%ﬁ&%"ccggg 210
ggactact e |gd 485 7 O | €L ! <210>
©133 <2113 1%%%%WR|‘—<Z]%'\&HWR al"|Seéquence
-’é‘<220> %223> BEpGANb-| 10 |hgaVy |[chaiin [<400> 133 G u Val
gGIn LeegLey Yy @G Serf Ay Alg Gy ey Valf Arg Pro
cAy 10d5 Tht|cber|<\ed|diygad g SIE NIPH JIUYROA a Ser Gy
‘s Tyr| Al & Phe Thr| Asr 20 |25 30 |[Tyr |Trlp |Lgu |Gly Trp Val
OLys| G Arg Rrq G v I-kis @y Uley @AY Trp 35140 45 lie
Gy Asp lie Phe Pro Gy Ser y Asn li1e H's Tyr Asn
Gu Lys 50 55 60 Phe Lys Gy Lys Ala Thr Leu Thr Ala

Asp Lys Ser Ser Ser Thr Ala 65 70 75 80

C e——y T ~n N ~

Tyr Met Gn

T ~ r—-



Ala Ser Val Lys lie Ser Cys Lys Ala Ser Ay Tyr Al a
Phe Thr Asn 20 25 30 Tyr Trp Leu Gy Trp Val Lys Gn
weée@sPi2Gy Hs Gy Leu Qu Trp 35 40 45 | i e BIERRP4/011646
Leu Phe Pro Gy Ser Gy As@d6Thr His Tyr Asn Gu Arg 50
55 60 Phe Arg Gy Lys Ala Thr Leu Thr Ala Asp Lys Ser
Most p?@?’er% t-SHér m%ﬁtu@ﬁ p?Qvuaés Wsdgélﬁld_\r/ﬁhtlﬁ@hd}/ ggh'stﬁﬁits %gnpnsmg a
r Ser r e
specifi anyabmd@gu@ucma@ndsgp@w Apg ftavmgam $EQ I PIOrd0, Brip(construct

2 of Tl b5 b iE 1 ARG o B et s S g T50%Elp, 18y sEQ 0

NO.: 64 65 {¢sHsuct 2afendige ?N@B)SSE@’I[EHX@MQ 55\(congtit 518BTable
agctcqgtca tgacccaqtc tccatcttat ctt Cat ct CCt %ag

27, 283086 b 10 6 Boutarn teansaich ueb Agbiea 8a 32, 33

(constrE3 Bf raBfé £5 46} BeG 1BIRET3RC5S “?O%‘%é%?‘@?%af%ﬁ 4A, 48) SEQ

ID NO1&0, &g{damatugt SC@ngglgetntAtgl) ESEQatD NGads; t37a(construct 2 of
aagat caatgtatt

ccat cagt ag . cct cct 240
 Table S SEAd 10N Gar Hact (oRsivache! Geblgagag SOBEQ ID NO.62,
' g aa a 321 <210> 139 <211> 107 <212>
63 (co %&| Eg%gg%gﬁ ?fﬂi gIB sequence <220> <223> EpCAM 3- 1
VL <400> 139 GQu Leu Val Met Thr A n Ser Pro Ser Tyr

Leu Ala.Ala Ser Pro d 0 15 uThr ie Asn.

In aceqEfands ity BregLcl mrousbd Hersurboys PrpticTeryBrefpTed D3 and

EpCAI\/f\'b%dTr'igP cEMétr@tQ o@%rj? lrméern?bﬁ @)Mphgﬁlgﬁl}gségqtﬁ'eyiord%udescnbed

first doman IWItb\ Iwucadg)rppensh/rfoeﬂy celd) epBop® geperation Sed smaglflcny for

human 3 78, 4, SSed s hrinel dohtayP hic s, AP TE oy FrfiAl alf shown

in SEQGIDJ N'Ué Bn033yB5837 9890, 95% 88 58] cHreIes, @7y 267y 28by241, 243,
ys Leu Qu lie Lys 100 105 <210> 140 <211> 372

245, 2432.2;49 BRA, 2953,325% 1457 26D a6 betide 768, 202020% 2073 2Z3CAND, 277,
H 0 a

270, 243, S0 54007 14 900852805 491 SR099 0464 %%, 209, 311

313, Bilggdiﬂﬂ;t@? ,cB2¢ @23t etntdcaa@C(mr?ats@bhdm@gﬁp?lte@lt@tmﬁgna@cules

agaac ac a cc a ga atc
encodipg s3ak t@rgéegrtg%tgggg %quyeg)g}c@g%apg r%@ggagggdeflned herein
compngé‘%‘?ﬁcr@oét%cbgcéﬂ %aﬁﬂtﬁ%ﬁ 62969C68 U, ) 236, 238, 240,

cat ggagc tccgtagcct’ gacat'ct gag’ gactctgcgg ‘tctatttctg
242, 24@(246924@923@(2@35@@25692‘@ R0 622 264266,0268; 270, 272 274,

27o, 214, 45 945 oBRSSE MR- AGLNE B0 86 H6 148, 9, 36 o,

310, 3?2%1%9@6@?@%2@2%%2%43 5 VH <400> 141 Gu Val
Leu Gn Ser Gy Ala Gu Leu Val Arg Pro

Gly 10 15 Thr Ser Val Lys Leu Ser Cys Lys Ala Ser Ay

Accord@géy gFr L gegﬂh%v%@orégﬁ%?fégﬁrf@? L?’q#%%gg(?&(p-lrﬁ@n\gﬂaclé)nstructs
compr|§1’hg &ivst\@dmaw which dpetificfly Bikd<\sd Hindard YUDJ ¥hdAsds reduced

Gu Lys 50 55 60 Phe Lys Gy Lys Ala Thr Leu Thr A a
propenﬁé)o to genseate Jecelbepitapes And s prising agdgstariviegt segond domain

dlrecte{;,%gﬁ Ve gégléecgd)-[@@ngé Eﬁdﬁlﬁ?el%?fed@&n!@ Q%L;p chl)r)\/sisting of
(@) Seraniino a'E]d séqﬂeﬁ'crepaé' %hoWhan/ﬁW d:ﬁ@oﬁSECil[@ NG@.: SWTF B3 35, 37,

r Thr _Val Thr Val Ser Ser 115 120 <2
&2,24%2§§>5i¥,,3@1 <03,065,A <A,323% 44T, |?&3a|24§e@6$n869 251 253,

2035 W S0 4 a c a

tégacccagac 't ccdc ctccG%é:égﬁc?ét gt6273f c%t@ggzgag?ga?gt?%?:' 283,

8852287 c289,c29 1a293,a205, 23a 99, t31a I03¢c 8PEa307, 309, 311, 313,
t.a t 20 tacctgcaga agccaggcca

g?g%ﬁé%@-&écsggtoggz%caaagt ttc caaccgattt 180

t ct ggggt cc cagacaggtt cagtggcagt ggatcaggga cagatttcac

act caagatc 240 agcagagtgg aggctgagga tctgggagtt

tatttctgct ctcaaagtac acatgttccg 300 tacacgttcg

gaggggggac caagcttgag atcaaa 336 <210> 143 <211> 112

<212> PRT <213> artificial sequence <220> <223> EpCAM

3 5 VL <400> 143 a u Leu Val Met Thr GI n Thr Pro Leu

AN oA - N Al ~




<220> <223> EpCAM 4-1 VL <400> 147 G u Leu Val Met Thr

Gn Ser Pro Ser Ser Leu Ser Val Ser Ala Gy 10 15 Qu
wahy®svai220fhr Met Ser Cys Lys Ser Ser G n Ser LBPOT/ER2004/011646

Asn Ser 20 25 30 Gy Asn GBA Lys Asn Tyr Leu Ala Trp

Tyr Gn Gn Lys Pro Gy Gn 35 40 45Page 101 Pro Pro

(b)  biankiAY defiséd nB@erﬁo)deﬁ'@ §ﬁhcl&&aeﬁﬂgse§lmn§€és@1¢wn in any
Val 50 55 60 Pro Asga_hﬁ; Phe T @e/ Ser GI

Thb AREGHD Ny BoLSEAe 646,48 115, & 1570 66062560, 661 236, 238,

50,42 50 290 60 A 0. 4 5. 067 ebarfs 9 o
keo, g%,gii?gr%'f? s ZSEQqZ&QS,‘» M%gié§g<§gm>29222%1296 298,

@@pz@w 4@096@@@ g%%@» BoBT8 gilio 16 320ageer 324
() 95&1?%%!(9 Cehd gl %g?g ﬁ@(t:lg f9Led $euence which is

aggcttctgg ctac cc c acaaact aagctg gdtgaagcag
defersgtec g gaesaly of ﬂmg@fet@tmmggau@egme seduence of (b);

©)  FAAB0R ALY EOQRSCAIr e Bato A gE LS BRGVbridizing with
fhcecearagcgg HBROSRIRE bt SRISE LR BBGISEPEE dbfhad 1 ¢ Punder

t gcaag ggat cctacg at actaac cgact ggt ac
strioganghynrlcig@jgmmghﬁcg‘&ccacggtc 360 accgtctcct ca 372
<210> 149 <211> 124 <212> PRT <213> artificial
sequence <220> <223> EpCAM 4- 7 VH <400> 149 du Val
The pré%éhtlﬂﬁr’\lﬁbdt@r'\ ECY] S%ﬂd«@@for@MB@p@cﬁcLblh@Hg%oﬁsﬁh&sFEdPnpnsnng a
Gy 10 15Page 1 Al a Ser Val s Leu Ser s Lys Al
first dogwgin @chrrﬁpevmcaw]@mnatmbumgo é@33@wdrymascgeylu9@dj psepensity. to .

generali P G fogd o sbirRaRlnbnfh " Gt sk Sopfinfrected

agamsﬁ\scfa[ﬁbllb ldsfsolﬁ@m§5to6 g@ﬁﬂ\/l LwhidH Yobiwis8l an Taminbedcihsequence
Lys Ser Ser Ser Thr Ala 65 70 75 80 Ser Met

encoden;l tay @enw%lg agdd seguensh hyidizing vadh thes complenyentary, strand of a

nuclelch‘:ﬁd %gga«%?(ges?%gﬁ%a A@&Q)ﬂﬁ%‘%ﬁ%%ﬁ% '\9a¥6 ?’ﬁ%&gl—g %&%ﬁgequence |

as sho%hylnTérry dhe ofBEQHD NG fﬁer32363*4 B 382Q8<531057160 62 64, 66,

236, 236240, B84, 240 \ADE 20028500 h Ao B s edi i 266, 268,

270, 2123%% OBC 288 9860, PP 28U CHEHIFEM JRPRIAOCHEL, S8k 208, 300, 302,

t'ctcftgca gatctagtca gagccitgid cacagtaatg gadacaccta’
304, 306 , 13082 81109 312,03 14 oy 84§a320,c22gr 324 ghdecstaiaggnt hybridization
ctcctgatct acaaagtttc caaccgattt 180 tctggggtcc
conditien®acaggtt cagt ggcagt ggat caggga cagatttcac actcaagatc
The terfif YBAERHPI 280UELEAMRAIC ORI Foiddédtfdes/nucleic acid
ctcaaagtac acatgttccg 300 tacacgttcg gaggggggac
sequensgagwhiliagreitcapahle3®b hybiidizings to 4he 1polynaclegtides eRToding the

deimmiyfisd Hrsyot B BIHEH;TeR, hareiofe say velintrigotiges may be

useful &S Préisss lnSNoFth@rd/@i Seatheke BI&H andlfsid of MAGrfDMK?r@ératlons
lie Ser Arg Ser Ser G n Ser Leu Val H s Ser 20 25

respectivelysar @9 %HS% asTgligopeclepfide priners rin| RGR@nalysis depgndent

on theEl Ves%@tl\%r&%? ﬁ%eféﬁag& #1%1 I&kﬁ%ﬁgé%gn%éotﬁ&s gﬁhpnse at

least ’Slgr micry ;Sglfer@ﬂy Striebbly 15hnuélgptlﬂ’d§\£ ﬂhrenbgu \Myilia la dyBAdizing
70 7 Arg Val Asp L Val T
polynupjﬁ@ti%g?gées FB'@%‘?%’SE\?’GIBO@@A%% ”Pﬁa 945 P(ﬁgt?ue Pi erp@}y q&l{{\prises at
. .
oast 1905 oA o ach 390G kbl ehof €Hst S0 eotces

length.<220> <223> VH5 Franework 1 <400> 152 Asp Val @ n Leu

tis welGindjuy i fie ethosefo Betlorf byidizalion sxPogmésts Bithqiteic acid
moleaﬁ@éjPe 4Re petdon BRilled 3 e aft kidwd #haf ﬁ?Hﬁ(HIQQﬂ(ﬁ?%Qﬁdltlons s/he
3> VH7 Framework 1 <400> 153 Asp Val G n Leu Val
Gln Ser Gy Ala Gu Val Lys Lys Pro Gy Al aPage 104 5
10 15 Ser Val Lys Val Ser Cys Lys Ala Ser 20 25 <210>
154 <211> 25 <212> PRT <213> artificial sequence <220>
<223> VH2 Fr amewor k 1 <400> 154 Asp Val G n Leu Val

~ - Al ~n - ~ ~n Al A PN A ~



<210> 160 <211> 32 <212> PRT <213> artificial sequence
<220> <223> VH5 Framework 3 <400> 160 Arg Phe Thr lie
wabkoosoi2dsp Lys Ser Thr Ser Thr Ala Tyr Met QOPEB®04/011646
106 5 10 15 Leu Ser Ser Leuw8Arg Ser Gu Asp Thr Al a
Thr Tyr Tyr Cys Ala Arg 20 25 30 <210> 161 <211> 32
has to 1&E2n BEtorddice” witht !hfeI 6l*e%bn§ﬁﬂ}éﬁﬂ6ﬁ S@@ﬂmyﬁﬁaﬁigyﬁwcondltlons

Framewor k 3 <400> 1 Thr lie p Lys
are refesiedTte ISthGHWFdAIQ?(tTWOWeﬁuGD as1 Malgculay GeringeA Laboratory

Manuah 013 Springet Aty [ 3bofBey oo 1 baréed T ok adcd vih the

resent BAVEItIIS< AP ol Rste Mid sFivmiehairk 8a @mﬂ&gbﬁmm lto the
P Thr Met Thr T?r Asp Thr Ser Thr Ser TﬁmAla Tyr ea

polynueleqgtides 10f the, isgentwy arepars gthseeolq underp stringent AWhﬂdlzatlon

~ conditi Tyr Cys Ala Arg 20 25 30 <210> 163 <211> 32 <212>
<213> artificial sequence <220> <223> VH3

"String&niahpwidiXatidn<ddrditions3 rafey, Val toTan ovetnidhirindlibatisspaffh2°C in a

oo ki o B A s

T .
50 mMEHARR e Ra Bt 02550 Derbpudi S rguel, TOiA ddxran syfate, and
20 pglmﬁdematmrai yst@are@saliibn spermVRNAT Hiollovesd Bgrwﬁnngthe filters in

0.1 x B850 A3Be00 GRICH AR wrKeT A A S UpleiE G0 PRISRIFS that
hybrldlﬂ_é" rtoTtth?T’élk/nJé'léofi@és of rth§ﬂhvé|@no?? H0T0WEP sﬁ'@%hc} 1h%bndlzatlon

<213> artificial sequence <220> <
condltlman@hengea ir4th@> stréwency of \wybridizatign Tand Hignaladetegtion are

primarilf ae i ed Praidh s Bariadtort G SHfamidS carcraggn (lower

percenk sTTaf @iméehiied nestitr il Nlowéréd TREring@hcPer sakr cdAditions, or
10> 168Page 108 <211> 15 <212> PRT <21 > artificial

temper@éq@enE@r @maple;zz@west stiingencyi wraditiensoinclede cay gvgrnight

cunafl 58-89 0y sl 5 508, B0k SorL ek o 2

NaH,P&gJ 0 E®2ﬁ> pHR 73%), @BV DS 080%] fisinmdide 9486Cug/ml salmon
t c gcagcc ?ggctgag ct ggt gaagc ctgqg qcctc a&t-goaao?at-
sperm gtpllewmest By ovas cait Qe@leggtthﬁgP S. In

addltlo];\g f‘ga;cggég{e g???g?@%ggtﬂrﬁeq%ggg\g%sﬁ%gg Jarme T@B)wmg stringent
hybndnz@ttdmga@qie d@@@wgﬂ@aerg@lta@mmrmmqa@@( S icisagh note

: - cacagcctac 240 atgcagctca gcagt ac atct
that va[n@p@e@gm dhe AboyeeR |<m§gglayg%@cgg@pgl Q@g#ggpgh the inclusion

snclor SERREABR*O YIS0,k 08T, 88950088 S8 RGkine

hybrldmatton‘ |ecxpahmeem|su ehgmical? bﬂyeknrigz :Beag@ﬁ@\/chlﬂdGOIemhardﬂsn reagent,

BLOTTGy haparif dRiabupdySaIon. SRATadyNG, cSit scommegialipyayailable
propneTeYrg fB?Fnu'PJl%nEh'"Fl‘%e"ncTﬁlo@Oon?pé”&flMo&@ﬁ? 'T'leﬁ%é_ﬁtg YRl require
Lys G n Thr Gy Ay 40
modifictipagef theohyhridization cenmyonﬂd@s@nlyed\@bo@ydws;iomfob@a_sms with
TmtAsn G n Lys Phe 50 55 60 Lys Gy Lys Ala Thr Leu
compabiilityy; 5 Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80
The re%éd %Blé@éc@emoféﬁfulé@maWBe S81g., HNAATDNE! RNA@OV@i/nthetlcally
g,é 0 95 Ala Arg Ser Hi s Tyr Gy Ser n
producegirDNé\l oy blAryr apﬁéom@mryw Arogueed cm\seuqouciegc @lﬁ molecule

compriglly Aot BovEikielBisEeinel hohpdr i g i) .

The dmlﬁ@?m add EpCAN! iadiagt ainistruttst p‘r@mﬂ@tmn this invention are
ccag caatc ctttctgcat ctccagggga gaaggtcaca
part'cuéartyal&q gida rgedisakenttinas gt %%meie 'f‘ttbﬁtpé%\éﬁftt'oﬁgfrﬁétf'a%féta?nd/or
the anfélidP&tictP OF t&%%rc%d?%%é%%‘é@ ﬁ'??) brbA4t9E5RER, colon cancer,
tccaacctgg cttctggagt ccctgcetcgce 0 tfcagtggca
gt gggt ct gg gacctcttac tctctcacaa tcagcagagt ggaggctgaa
240 gatgctgcca cttatttctg ccatcagtgg agtagtaacc
cgctcacgtt cggtgctggg 300 acaaaggtgg aaat aaaa 318
<210> 172 <211> 106 <212> PRT <213> artifi CI aI

NN L NN S L NN PN L A NN L A =N o~ r .



<223> GECGGS linker <400> 174 Ay Ay Gy Gy Ser 15
<210> 175 <211> 18 <212> DNA <213> artificial sequence
W 2@8m402223> SGGEGGES | i nker <400> 175 tccggaggt BCT/EP2004/011646
gtggatcc 18Page 111 <210> BY6 <211> 6 <212> PRT <213>
artificial sequence <220> <223> SGGGEGS | inker <400>
prostaﬂa7§ar§,%rr Gexd Gind Wexrk @anhcaer sllln5c§?cje9>(rﬁe715n6rﬁéﬂ->cér§%?s of the
DNA <213> artifici al sequence <220> <22
gemtownawﬁmtamgu crRriafigancer, eroipmetiial eancer.cRaryX Cancer and kidney
C t c g g C
cancer68ar§§ fa%gggcgg g é%rg%%ﬁ%g% g %:fgtgn %ﬁ’:t%ﬂ ?\?eﬁf’ﬁ% 9P Eancer,

pancreat agiricat,t galbbredegicancdd Cahesrnghthie biteayet agsuphagus cancer,
acccaaactc ctcatctatg atgcatccaa tctagtttct

cancerggfy e salivateryaglgnds 4nd 68068t gh e é*axg@@asb?@dajmaaa’e%@r the
delmmﬁﬁﬁgatc‘b‘?ﬁrugéomﬁﬁﬁwg @5@9&1@@% té%@ 5@%@?8%mhe treatment of
cac tgg cggtg

gt cagc aaag ga ggatcc acgt
epithelghgznaer apre@*&b@agdénowa@ghmﬁ gorgmirgiriat trggidagh dsgagec more

preferaé O@%@gg@ @I@‘? t@é té%%l%&@@%%@et%g%&g%ﬁ%gumon
ctgcaaggct tctggctatg cattcagtag ctactggatg 480

, aact gggt ga agcagaggcc t ggacagggt cttgagtgga ttggacagat
In a nmr@gxa«:ﬂlcggarlys{bfbfga‘eggergbodlmrﬁanftfaeaGDngmfgI binding construct

., aa t aaa actctga agacgaa 600 cct ca . .
descritfdy det S A LRBUNGE OUOTRGC A SEEORD et G0 gmaia; which
comp rieé ahtéﬁt@bﬁﬁﬁ’{@ré&fé&%@gﬁﬁh hapRRFday fordOCRGt tat t

actatgctat ggactactgg 720 3 gccaag a ccacggt cac

The chegaekine recepiogaGéiRpyiyagoe (gjta ggcfa@xyygaf@(proteln coupled

soven FAELSENRRENS A PR ABEP P TS RUYARABEF L Buines

RANTESQMIP@QQCM@W%B JACFCA0 OHephdkif) 28831 @8AEEE with adhesion
tacattaa tcctagccgt ggttatacta attacgcacwgaagtt gcag

molecde® g ddipegtheaetaregation ©f dgukeaytas end de st eir mlgratlon to

sites of R EThIAR CR R e lof L8 1206 ¥t BHmngevtes anc

is furthbt Zhé MdjectaeécardgoRs MaD B JOsieains eACHRGbmInate early in

gcgaagg tactagtact 1140 ggttctggtg gaagt ggagg
the courﬁ@@@gnd%g{ -igtegyiaBgaca ttcagatgac ccagtct cca 1200

umar FHABRESHIELIRTHE T SIBRBCEREr RLEARCAE LR A nds o
cagt caaag gttaca gaac ggta ccagcaga
two keg (rgglgcalagg)rcmeccaaeaga@é gopdtdrat a b&%cga@cﬁhem -receptor that

is mﬂmﬂgg’g%&%%&d%%@ glggpgggéggg&%ggglggtg‘gt%gg\glgga%mtbgg 2hemokine

recept&tI @5(@}'1*?4 Bécé%@Qttﬂé‘%q'e&é%r‘?@rgHWq SS&?@CN&%J% Med. 2, 1293
cacgttcggf ggcgggacca aggtggagat caaacatcat 1500 -

(1996)r Reeratclat Nature ddedia2 c 1174 ;clomaci 1 Nature 238%; SPB8(1606))> T4e8HIV-1

strains JAR cayR, BAET GRSTORBIONS CLYBHSSS U SRUPA) qantagtare cgllag M-tropic

wrusesGI 'I'l'le%%" Hiv o1 élrém@e(alé@tknﬁ% X@'n&rﬁéyﬁ@ﬁa%uéﬂplﬂﬁb Mrimary
a Thr lie Ser a Ser" d'n Ser Va

VIruseSVycamsr,@pﬂoatgslrecprmzwAe@féerT -Tols land Asacrophadss aadn use the

chemoflip igBoldr RS (R, (B8 fleh. S7RY 58 lP spftspt ghBar-wopi

féd I € ﬂ_hjl d t
wruse@@sndh:‘n?lgﬁ%@ 5565 $ bc %%g@s)rtﬁg ﬁghrt?'ﬂﬂy vLWQeE’b arl Rllsd-Bdplicate

in primary Glpd+ Threellg Quwgn@nractdlﬁlprs@}feqmesteéhsm@wé)mT | lines in

vitro, \@ii§h %gy }&v%?@] %Hergo)(m Macgg[oré)ficggtu (@M)G‘\fa g of these T-

tropic Qtyaitd ycdn yuss yCS}RS Gnn a\dumdriLStolZOXG:RaPagad 13;6m@ rcan enter
Leu dn, Ser Ala Gu Leu Val Arg Pro Gy, Ser
macro%ﬁg%}/'a%g%@t?ﬂési%d‘?ﬁ eertgp | étr%?gn%t'ﬁnééb 9yza, Nature
I r t S
Med. 21_3‘129%(?956)% Pé@haﬁg Néﬂreéﬂ&jg 11?}/%@% Gk%%ujréﬁé%szegmgge)).
. Gly An 165 170 175I|e Trp Pro Ay Asp Gy Asp Thr
Asn Tyr Asn Gy Lys Phe Lys Gy 180 185 190 Lys Ala
Thr Leu Thr Ala Asp Gu Ser Ser Ser Thr Ala Tyr Met
G n 195 200 205 Leu Ser Ser Leu Ala Ser G u Asp Ser

~ 'Y e res PANA PN N A ™ NSNS



65 70 75 80 Pro Val Qu Lys Val Asp Ala Ala Thr Tyr

Hs Cys Gn G@n Ser Thr 85 90 95 Gu Asp Pro Trp Thr
w52y Gy Thr Lys Leu Gu lie Lys Gy 1801/LPH04/011646

110 dy Ay Ay Ser Gy Aywywdy Ay Ser Gy Ay dy

Gy Ser An Val 115 120 125 G n Leu Gn G n Ser Gy
Whethé} Btr@r%dféébﬁg}s éér&rlgﬁfé Q Hl\ﬁﬂr p§f%g¥ﬁés%ﬁ9 u?ﬁésdlé‘éb but the

Al a Phe

emstenp;emfmttnm comgemgofo_r_gpynj_eeﬁ tp@:nc $trp|n$aqamlyg |r(_f;aﬁe¢\|frg>m in vitro

studies. I@eqq%;epll\}g trgpfp kﬁg 18 yra}ésg aﬁ%‘ mﬁlﬁa%{' ri%i) g 5})(&’7 of sexual

 transmiddforiey6f Y, CBR5LR5theIsetpminaret corecdstor Toi thal iruasip patients;
G u Ser Ser Ser Thr :Ala % Met G n 195 200 205 Leu

transmissiorséer sysiemic establishmenbpofseXGRR4rusing [iytropied stipins is rare

oy i 238808, Pl BT, s,

384, SGBH(‘KQ%) ;Praxgaig I\Z}’aﬂuré'HVIe(sVaIZ F12 @3996% )Lllﬁg Celb 86,'33@7 (1996);
Asp 245 25 59 Val l,_eu | n [ a
Samsogs (Nale 862, (32 (FOP)paR Sosatc 263 2695562?@9§ij1@'79, Nature

Med. %EZ%f(%%r g%o%%rzé%c@ Slffr' @fe THrwg)a(o lg they are

transmFtteni)thye;G areGegpeaally\Gvirulent ane @@SGZ@@StEQFﬂIQéHBeTWOQFGSSiOH

(0'SouacNafie 366750 498 1998): Bhmatk, Kallreledsed High: Rifci Nature

384, 5?9815456) Sehuitémhaker, JT'VroN@s Tw54'\/§|t99§ 5C§§1@or3%5v@ou 67, 1772
Ser Leu Arg Ser Qu ‘a Thr Tyr T

(1993)CiRichavan, 340IrBas. B0 6% 968 (1964)ARp IAGENHOS eTyal. Oy£xp Med.

355 360 365 Thr Val
185, 6%?“@% %ol%ﬁat@%B@WBEQﬁQ% Ser Thr Ay Se: Glay
The m%%r%@uﬁ?d%rﬁ%ﬂoﬁ@ére@bw@rMoIS@OIe@c)’n @ eﬁbélls“séhdpﬁié ability of

lie Val Leu Thr Gn Ser Pro 385 390 395 400 Al a
HIV-1 plsainseto likaly ssterpeellsaria theudifiegent eorerepioss &&m@sbe critical

soordigdSy 80y, Spsielh Rl MOLeAE on v

host- druﬁvmsgdép@ndierﬁ dspechs pf HIV-1Safedtion. \For éétan@er aGhomozygous
Q 445 Val Pro Ala Arg Phe Ser Ay Ser g\g&, o
defect @%Jtaﬂ‘?) 'MR?&@@“E%G”@BG‘M@@" resostance (9 E”\@n'” lon I Vivo

and in ﬁ@r&)%@v@ggls ﬁo ?}ftgh ee?oégb gf%r éyd’ef bé‘tfjv %@I@hée‘lleggre at best

weaklyGpyoteciedl tagainst Médctinu ah85 ha9e 48y ki emcbdeﬁﬂagslom disease

18 7 <2 13 t f
progreSaig dRa%toms Dlutesieh. 257 2Ta0aN rerG ol ey 387 11989): amson,
Nature%?tma@‘ggbg@éﬁ%&eﬁ(%Q?Qt 1886 S‘F%t thﬁg‘étt‘é‘ afgése Med.

gagggccacc 60 atct'cctgca aggccagccta aagt gtt gat
2, 1249 41 998 pgHgwaveagtathen tacgzramaglgmﬁuemzeo thenleyabaf CERS expression

on acRAEERIECT RS RAGh Bl A RS N8 n viv

(TrkolzR CNEfRE C384, 04843%19965 BPeQJlCPtr@é ObRfla A 086t 49.S. A, 94, 1925
tgcaacctat cactgtcagc aaagt actga ggatccgtgg 300

(1997)hcgt t cggt g gagggaccaa gctcgagatc aaaggtggtg gtggttctgg

6 t
For mﬁﬁgfeg%[%ﬂa?ésgggc gagéﬁ gggag{g gfg(é%ﬁ é@dgggg‘?ﬁf%trg predominantly
expressgdagn! Ticols! peiaing! dentyelinatiig trak tegng abamblicas dn the

act gggt ga agcagaggcc tggac agtg
penphg@ggpgggf? afchéa@ @@5@@355@% @@t@fg t%g ﬁ-pg& g:hbbck the T-cell
arm oft42RAGHIfLASYAALEEy coact ctgac tgcagacgaa 600
cctccagca cagcctacat gcaactcagc agcctagcat ctgaggactc
High axgo@gmcm af GBR3tamdt @@%&w@a@gngabwvedaga'ﬁgzgma and B cells of

ymph 83369 gefiued B petere WiBdoeang Getetiacar coaact got g

780 cagtcagggg ctgaagtgaa aaaacctggg gcctcagt ga
aggtgtcctg caaggcttct 840 ggctacaccg ctactaggta

cacgat gcac tgggtaaggc aggcacctgg acagggtctg 900
gaatggattg gatacattaa tcctagccgt ggttatacta attacgcaca
gaagttgcag 960 ggccgcgtca caatgactac agacacttcc
accagcacag cctacatgga actgagcagc 1020 ctgcgttctg

e .y a oy . . oa . . a



gatggt gata ctaactacaa tggaaagttc aagggtaaag ccactctgac
t gcagacgaa 600 tcctccagca cagcctacat gcaactcagc
wagmshagert ctgaggactc tgcggtctat 660 ttctgt gCBEI/EP2004/011646
gacgggagac tacgacggta ggccdttatt actatgctat ggactactgg
© 720 ggccaaggga ccacggtcac cgtctcctcc ggaggtggtg

Diabet§§tt9§§acﬁt cERsiasiedotcn béBaPraell krddiatsdt eagddmune disease. The
aa aaaacctg %gcctcagtga aggt gt cct g caaggcttct

expresgm @;ggg RoaeegPiar dt {Nfypancreas yrsgReeoca) @@m@gtgg progression of
ype | BRBETEE HOALHFL ORI REL e AN it 165, 1102

1110 ggcpmumlaq theaC GRSt expragsionovas asacciatpdawit tbetdmetchment of
¢c 1020 ct a aggacactgc agtctattac

'nsulmt“@@g@ angqus: e gzg a(ab@;%t actgc 1080 cttgactact

Sever%%i‘%ﬁ%%gsmg%ﬁdlﬁg ﬁ@aﬂ‘énf@@@%@ﬂnb\ﬁﬁtiﬁ%éc&n and

_ ggttct'ggt g gaagt ggagg ggt gga gcagacgaca
comprisec M@i1gdblack o988 ch BEgn0Mech atf7ct 12121324t art Y1C-5 (Blanpain

(2o02) BB e PHE22F A Seblge ERRRG 1GaeE TS bt Kt g2001)

J Biol Bh8RRYU: Bls: 3RAB-98L A0 CCR-82MIBOGIECIn SAFBLIREMC-1 and MC-5
gctcgcettca gtggcagtgg gt ct gggacc 138D gactactctc

may seraacasaa saarcedge 1g-ggaved)secrnydomairt gfct@a&laa spesiicgonstruct of

the inifionc RcBRIAGR, & BBRGREHoCARRbiA 306 IR retates 1o

bispecffigt e8astridt2éompiiSing18¢ lsdstlavd Igormading> Wibref? tBe first domain
artificial sequence <220> <223> anti Cb19xant i CD3

provideg-foy|the apegificitg 10 hyman €Dg) and_bas ehiedarad sEppensityApgenerate

T oot FobY 48 WboRT s YoBeidd e B8 e fom on

antlbocﬁ wpésific For (Hyrhahp CORS Mot Pyefefdbly, ucH aecdtistruCt ¥s a single
Gn Pro Pro 35 40 45 Lys Leu Leu lie Tyr Asp Ala Ser
chain s¢bY agdetingd Befeitsty 1ie Pro Pro 50 55 60 Arg Phe Ser

MC-1 \%K _?g‘églaq[gyblﬁ ﬁp@@ﬁcgﬂgt% fir %g Bjéhrof'-tﬁié é%@nb_ﬁtr’é‘célhﬁér loop

of hum@nsCGRS aﬂdwdlﬁmotﬁnoséﬁéa@w%eﬁgﬁﬁ dedved tromsmnel@us nfagaques as

shownllggthgggpgli}/jegé @%I%Q{T %f ée ;ltgypra%reégﬁ\agtﬁ 59[33 specific
.constr@tYOﬁtMsSﬁf\/eﬁl@n \émddsesl 28r Idantpie, hau éﬂd*\ﬁ"l%o?ﬁéms of an
Gu Leu Val Arg Pro Ay Ser Ser Val 130 13

antlbod_yl(] eLym l|g|-d,ers@|d |oondydomaia) Specifis JorrfGCRA, aprafleealﬂ,yglthe human

CCR5 isréd 9 Vgeioréé@slcggarg%ﬁ\tl% Ispgc@ci}ob?rhe Rt? %ggen Said
antlbodA] §pé¢|ﬁc farthBrHuntdry OBRS {d theARRringanfistunidin SRS @n}ibody MC-
Phe Lys Gy 180 185 190 Lys Ala Thr Leu Thr

1, desmlpefd; @tgeallaseln Mack T(1P9R), o). ThrXp. Wtedewngb?@e&%@nd in the

sopent TR IR, AL Brhosh b bnflcoiBlnltboioine v

(as chéfatté'r}'zredT r th%ap%ﬁdd\b/bfaxﬁﬁple\“éy?n% rdﬁsﬂéﬁbdéﬁﬂBé’ﬁ@aﬁﬂ@ZOOZ) Mol
[ r a r a er er

Biol Gl Ea1724eY .2 Bpopsy Hesdurcin 1 H580h @nd ddaft (2001)

S e T e

Tyr Thr 275 280 285 Met His Trp Val Arg G n Ala Pro

2 pSHT b S e B S R i
constr§&§ 3&@ g%év@%@ Ghicy Icodpriddr a'VE&eﬂﬁﬁuﬂ_lEédA%nTJlﬁ directed

Ser er Thr Ala Tyr LeuPage 124 325 330 335 dn 4
agalnsn/btndm tsémtetamlngywﬂnhhumam A48 End Al aevamd ﬂgfderved domain

which § ﬁCl %lyr@ d#g/l @@C% @2% gs sﬁvﬁ %\yn in Table

6A anEﬂ'GB Vithe $R6ddies ASIcyurGTtabfasvsKhéndS@B &an tfél Hefatsd @symennoned
370 375 380 Ser Gy Gy Ser Ay Gy Ala Asp Asp

I|e Gn Mt Thr G n Ser Pro 385 390 395 400 Ser Ser
. Leu Ser Ala Ser Val Gy Asp Arg Val Thr lie Thr Cys
Arg 405 410 415 Ala Ser G n Ser Val Ser Tyr Met Asn
Trp Tyr Gn Gn Lys Pro Ay 420 425 430 Lys Ala Pro



Thr Val Thr Val Ser Ser Ay Qu

Ser Ay Gy 370 375 380 Ser Gy
was@sAs20 i e Val Leu Thr G n Ser 385 390 3PET/APD04/011646

Ala Thr Leu Ser Leu Ser Prea2Gy Arg Ala Thr Leu

Ser Cys Arg 405 410 415 Ala Ser A n Ser Val Ser Tyr

above kﬁa Té?lgs[{/ g é%fm&ﬂl I%lyéorﬁslﬂs%fyaré%gdde%%éﬁ k}ﬁ%cﬁlcrty for

the hufban GDB aﬂr&fgeMﬁarﬂbE Sédécté’d drofh ahérs@qﬁbec&asﬁey dbéin SEQ ID
’ Ser. Thr . Asp. Tyr Ser Leu 450 455 460 Thr
NOs.: J4Yoragh. DelmmiinizadVis dorRgins Pt anfibpcies hayingr Pe@b@ty for the
human%D@aé?ﬁlg}Fﬁ%aﬁ @esséeZté?j f?for?n tﬁe%e%u@n@é‘a; IsBt S6I |n5§EQA® INOs..:
Leu Lys Val du 485
78, 804932. |TeheL\jlsI pmtle@r} db&?ambitw%ﬂ@&%ﬁntllmw lszaSBset out in SEQ

1D NO I TReRe ST Smant oL nimen. C LR, AIIba &Y Sgt out in SEQ

ID NOUT 98£I MiHEn BitIsérafH0 GRS FIHCANC GOEAS G5 08 Iafrdof deimmunized
ag gccaigca aagtgttgat tatgatggtg atagttattt gaact

ggt a
VH/VLI1aroVIy. agaemcd@agg@cfayncaraeoﬁl@@@chawagcme@tfmtg for %e human

03 <BlGEAL AT B L8RS 185 SEEA seauence =

set outCIALSEQABANOATY WEBH Githbe eraaRidale paie MIC IR/ Gaisod pal &V H/VL
at ccgtgg 300 acgt tcggt g _gag gaccaa ct cgagat c
or VL/&%J@{\@I antihoglythaving Seee/igbciogtha&p /kl\ﬂ@}tl@gﬂgprotem module
g g
5 or POl 9, BEL 62901 AF SBLOL ORISRy SEGIBKE. 160
The respéttﬁ&gg@@pstcﬁcprgm gnd@ﬂea@ng@girgﬁE&@c}lgmgonnected to each

other theighiakn 1o b AaVIngaRa AU ENER daGeA UL T ERE B R 174,

Howe\;egcég%g%r@paﬁ&\‘?é %?laS&&uGﬁQCé“érﬁ’@g:éi]FBé%ff@@&ced for cloning
agcctagcat ctgaggactc tgcggtctat 660 ttctgtgca

purpoagaao(@glgamd&acmtlgg%EQg@:Ngl H1a6) batweeny MGaVLg{Jntsmﬂegmlent Y
720 ggccaaggga ccacggtcac cgtctcctcc ggaggtggtg

domaifyct ccgacgt ccaactggtg 780 cagtcagggg ctgaagt gaa

Nuclelé‘aa%f?&“rﬁél%ul%cér‘kﬁﬂﬁrgji RN V‘Fﬁ%@r‘\‘élh@of%ﬁlbodles having
ggct acaccg ctactaggta cacgat gcac tgggt aaggc aggcacct gg

specnflalt,yafgnggln@hgnmm@éar@@antqgnqm selectesbireradhagegyences as set out

in sEOln J05:07 4 AP 18 N aRCdgh raiic, HOREY Bimmunzed vt

domanﬂ@89aﬁﬁl§tﬁﬂé§ﬁb%n@%ﬁ@ﬁﬁﬁtg¢oﬂ%0ﬁ@hbﬂccmgfa@mgéﬂ@bn be selected
attatgatga tcattactgc 1080 cttgact actaé[gggccaa

from the &eqtgyees @@cg@fc%btn SfY I Bp -t ¢t 4§t ae 81114 nucleic acid
molecdd %}%5? ﬂlbgth%a\@gﬁg@g‘ggéﬁw%ﬂggf g@éﬂg%nttlbg{j?g 88%et out

cca age gcaac tCt
in SE@QDQQGQC’GZB gﬁwnocl‘e@ﬁaadtmom@awmn@@imgala@t\/Llaﬁﬂem domain of

the huBlegab ROANUPIas 1548 SEhPULH g BYUCt c! 16 HgPe edper (e Module

pair Aﬂ:?tcfrgﬁié CReridtétd FagicHd aQtoch&Q&}ﬁg 432 9RHeRRhftinfzed VHVL or

tcacaatcaa cagcttggag gctgaagaty ctgccactta ttactgccaa
VL/VH1prAfleinagoggéng drog aarccanybbdydmmg:gmecg@ﬁggf@adba human CD3

antioe SHL SR R0 SERTA 3 SO0 SA565 B3 Ine AT seauence as

set ouﬁfntSEQq{ﬁ‘N(ﬁ%@ 'Wﬁeﬁ%%ﬂér ﬂ?ezl%bdﬁlét bﬁpl\% te/E%notes nucleic
VL3 <400> 188 Asp | G@n Leu Thr Gn Ser Pro Al a

acid eamnd_@@ appair Vfa}\/l-ls%l’. qrééL/GI-yerm am agtinody Haping smﬂmflq'ta for the

CCR5 égétlg%rg @@eéy%l oﬁ% % p Tyr' r‘é%ﬁ)eé’(\aelf‘ls ﬁa% i:;’gleic acid
sequef®é aBrset BuPin3SEADIDING.Y 201-£Thé g0 OpseofTr)Ilﬁcléi&mofH fhoddes A-B-C

Asn Leu Val Ser dy lie Pro Pro 50 55 60 Arg Phe_ Ser
and Edryc sie cpinasied dpyeaeh oftbpr phoughr chéamAmpdul% i Haging the

s S AP N S AR ON s mo

y Gy Gy Thr Lys Leu Qu lie Lys Ay 100 105 110
Ay Ay Gy Ser Ay dy Ay Ay Ser Gy Ay Ay dy
Ser G n Val 115 120 125 G n Leu An AGn Ser Gy Al a
Gu Leu Val Arg Pro Gly Ser Ser Val 130 135 140Page

A PN 1 S Al o — Al T ~

Thr Ser Thr Gy
Ser Gy Ay Al a

QIOO
cox<



100 105 110 Ay Gy Gy Ser Ay Ay Gy Ay Ser Gy
Ay Ay Gy Ser Gdn Vval 115 120 125 G n Leu G n dn

WE005aH0220l a G u Leu Val Arg Pro Gy Ser Ser VeCT/EBDI04/011646
135 140 Lys lie Ser Cys Lyg3Ala Ser Ay Tyr Ala Phe
Ser Ser ‘Tyr Trp Met 145 150 155 160 Asn Trp Val Lys

also b?%ée’?r? g) lgllf)lgjugrabé ﬁ_nd@rﬁld—mhgausu-gsﬂqhéﬁt G‘ dor@e[h ﬁggluding an
additioGhlycadpn Gﬂwdu’}gsa seynaswd%fqrmbomvs purmselsb Leu Thr

Ala Asp Gu Ser Ser Ser Thr Ala Tyr Met G n 195 200
205 Leu Ser Ser Leu Ala Ser Gu Asp Ser Ala Val Tyr
Phe Cys Ala Arg 210 215 220 Arg Gu Thr Thr Thr Val
Gy Arg Tyr Tyr Tyr Ala Met Asp Tyr Trp 225 230 235
240 Gy An Ay Thr Thr Val Thr Val Ser Ser Gy Gy
Ay Ay Ser Asp 245 250 255 vVal G n Leu Val A n Ser
Gy Ala Qu Val Lys Lys Pro Gy Ala Ser 260 265 270
Val Lys Val Ser Cys Lys Ala Ser @y Tyr Thr Phe Thr
Arg Tyr Thr 275 280 285Page 134 Met His Trp Val Arg
Gn Ala Pro dy Gn Ay Leu Gu Trp e Ay 290 295 300
Tyr He Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Al a Asp
Ser Val Lys 305 310 315 320 Gy Arg Phe Thr H e Thr
Thr Asp Lys Ser Thr Ser Thr Ala Tyr Met 325 330 335
G u Leu Ser Ser Leu Arg Ser Gu Asp Thr Ala Thr Tyr
Tyr Cys Ala 340 345 350 Arg Tyr Tyr Asp Asp His Tyr
Cys Leu Asp Tyr Trp Gy G n Ay Thr 355 360 365 Thr
Val Thr Val Ser Ser Ay Gu Gy Thr Ser Thr Gy Ser
Gy Gy 370 375 380 Ser Ay Gy Ser Ay Ay Ala Asp
Asp He Gdn Met Thr A n Ser Pro 385 390 395 400 Ser
Ser Leu Ser Ala Ser Val Gy Asp Arg Val Thr H e Thr
Cys Arg 405 410 415 Ala Ser G n Ser Val Ser Tyr Met
Asn Trp Tyr Gn A n Lys Pro Ay 420 425 430 Lys Al a
Pro Lys Arg Trp He Tyr Asp Thr Ser Lys Val Al a Ser

- Ay 435 440 445 Val Pro Ala Arg Phe Ser Ay Ser Gy
Ser Gy Thr Asp Tyr Ser Leu 450 455 460 Thr H e Asn
Ser Leu Qu Ala Gu Asp Ala Ala Thr Tyr Tyr Cys Gn
465 470 475 480 G n Trp Ser Ser Asn Pro Leu Thr Phe
Gy Gy Ay Thr Lys Val Gu 485 490 495 H e Lys <210>
191 <211> 1527Page 135 <212> DNA <213> artificia

. sequence <220> <223> anti CD19xanti CD3 VH5VL2 <400> 191
gat at ccagc tgacccagtc tccagcttct ttggctgtgt ctctagggca
gagggccacc 60 atctcctgca aggccagcca aagtgttgat
tatgatggtg atagttattt gaactggtac 120 caacagattc
caggacagcc acccaaactc ctcatctatg atgcatccaa tctagtttct
180 gggatcccac ccaggtttag tggcagtggg tctgggacag
acttcaccct caacatccat 240 cctgtggaga aggtggatgc
t gcaacctat cactgtcagc aaagtactga ggatccgtgg 300

acgttcggtg gagggaccaa gctcgagatc aaaggtggtg gtggttctgg
cggcggcgge 360 tccggtggtg gtggttctca ggtgcagetg
cagcagtctg gggctgagct ggtgaggcct 420 gggtcctcag
tgaagatttc ctgcaaggct tctggctatg cattcagtag ctactggatg
480 aact gggt ga agcagaggcc tggacagggt cttgagtgga
ttggacagat ttggcctgga 540 gatggtgata ctaactacaa

t ggaaagtt c aagggtaaag ccactctgac tgcagacgaa 600
tcctccagca cagcctacat gcaactcagc agcctagcat ctgaggactc
tgcggtctat 660 ttctgtgcaa gacgggagac tacgacggta
ggccgttatt actatgctat ggactactgg 720 ggccaaggga
ccacggtcac cgtctcctcc ggaggtggtg gctccgacgt ccaactggtg
780 cagt cagggg ctgaagt gaa aaaacctggg gcctcagtga
aggtgtcctg caaggcttct 840 ggctacacct ttactaggta

cacgat gcac tgggtaaggc aggcacctgg acagggtctg 900
gaatggattg gatacattaa tcctagccgt ggttatacta attacgcaga
cagcgt caag 960 ggccgcttca caatcactac agacaaatcc
accagcacag cctacatgga actgagcagc 1020 ctgcgttctg
aggacactgc aacctattac tgtgcaagat attatgatga tcattactgc
1080 cttgactact ggggccaagg caccacggtc accgtctcct
caggcgaagg tactagtact 1140 ggttctggtg gaagt ggagg



Table 6A Deimmunized anti-human CD3 constructs comprising single chain anti-CCR5 variable regions: amino acid

cagt cagggg ctgaagtgaa aaaacctggg gcctcagtga aggtgtcctg
caaggcttct 840 ggctacacct ttactaggta cacgatgcac
WO g@gharagc aggcacctgg acagggtctg 900Page 139 PCT/EP2004/011646

gaatggattg gatacattaa tcctagccgt ggttatacta attacgcaga
cagcgt caag 960 ggccgcttca caatcactac agacaaatcc
accagcacag cctacatgga actgagcagc 1020 ctgcgttctg
aggacactgc aacctattac tgtgcaagat attatgatga tcattactgc
1080 cttgactact ggggccaagg caccacggtc accgtctcct
caggcgaagg tactagtact 1140 ggttctggtg gaagt ggagg
ttcaggt.gga gcagacgaca ttgtactgac ccagtctcca 1200
gcaactctgt ctctgtctcc aggggagcgt gccaccctga cctgcagagc
cagttcaagt 1260 gtaagttaca tgaactggta ccagcagaag
ccgggcaagg cacccaaaag atggatttat 1320 gacacatcca
aagtggcttc tggagtccct gctcgcecttca gtggcagtgg gtctgggacc
1380 _gactactctc tcacaatcaa cagcttggag gctgaagatg

ctgcicactta tft actijggcda {1440 dadt ggagt|a [gtjaacgcgct

cacgt t cggt| ggclggogdcda |adgtjgdadat| cagagat|cat |1500
cacclat &t c| at tlagadat|c |t dt dgdc [1927 42103 194 <211> 498
<212>EF§?T <2]§>_la_-{, Hfiich|ad| 9equende-|<d205% | $223>

ant | (@@xant |2 %&gaﬁigggiggganTm
An rs Prio & | |SeE T |&|Z |V C|irr|G|xril0 15 dn
Arg & Thr |lije |Ser |{Cys |Lys [Alja {Ser |G|n |Sgr |Val Asp
Tyr AS|6(20 25 130 Ay Asg Ser] Tyr, Led Asn Trp Tyr dn
Gnjlie Prjo |[dly [Gin |Prio {Prlo |33 40|43 Lyq Uey Leu lie
Tyr Asp Alla ISer Adn |l eu V3l {Ser |Gy Ul ile \Pro{Pro 50 55
60 A Phel Ser| Gy Ser| A1y Ser] Gy Thrl Asp Phe Thr Leu
Asn _%'Ie Hiis |65 70 (79 80 [Prlo |Val |G|u |Lys |Val |Asp Al a
Al a [Fpr Tyr [kbisn|QY& |GHn O[T (89,9499 A u Asp
Pro [Ep=Thr %%gg@ﬂ@m%%g%ﬁ'ﬁ&j%&lie Lys
_ng Mod (1) haagewGwQEQszGy
Gy Ber Gy (B IG= 8 | SHR |Gl R VX 15 | T6i|125 G n
Leu QEG h [SNIQNIR = (3P Eb YN &{EPiS|Ay Ser
Ser \@l=130 (I85> AR by kb |&|Sq. | BY& §Ad Ser Gy
Wrmé%eﬁgﬁggo @&E@gg émOMn
Trp MBIQLYs G513 5 5% |65 |38 [y 15| Sl B s | 1| 5| Trp i e
Gy @1%165 H%I?Eomg LszeaHyamsg éAsp Thr
%n%r%nggggﬁ §8§gg@§ % Lys Al a
Thr u Thl{) a p |du |Sgr (Sgr |Sgr [Thr a|Tyr Met
Adn 5 200 [205 [Leu [Ser [Ser |Lqu {Alla |Sgr |Glu |Asp Ser
Ala Mal Tyr [Phle [Oyis |Alla |Arlg [210 |215 (240 [Arlg |G u Thr
Thr [Thr Vall |G &5 r =8| Tyr Trp
ﬂsm@m@vv&%§8g§gﬂﬁﬂﬁéﬁ%ml%r
Ser Ay 4y Gy &y Ser—Asp 124512501295 vg— A n Leu
Val GE Sefio (@ )8 I8 &6 [on [viko BB |38 |Bslen @ w0 |Al @ Ser
260 p6d 270 \7é+l‘“ﬁ/§'Val Ser |OUS |EWS [Alla [Ser |Gy Tyr
Thr Phe Thi (& k=T, 286 |29%- | |ss|Tr p Val
Ngé%N%@%gﬁgﬁg%ﬁﬁéﬁﬁgggaywo
295 BOR Ty tTE ASIProSer AU S iy LU JAsn Tyr
Ala hsp Sern VRN AT OISt [BHIet R (220 (@ B [Phe Thr
lie ThZ Th Y Cyvis Sel [Thir |Sar ITh |ATIA [Twr —(Met 325
330 B35Pag o2t~ (Sl Al |18er- |G u Asp
ﬂwNdﬂ@#%%%@”&¥§g§$%§&§wrwr
Asp Hi Ty y A Ty [TT[P Gy Thr
355 B6D 360 [Fhym Malm m%&&m&mgégéaymr
Ser Trg Gy et Al TNV B70 R375 380 1Sell Gl IGy Ser
Ay G A B RSkt RSPy I [ lceldo [Eiko ©@|Pro 385
wow5m<@#mw@§§$%&ﬁﬁgg§$auwg
oAl a TThr Leu [Thf Oys WO & ATO AT5 Alfa [Ser [Ser Ser
2val Ber §yr Met Ash [rp [Tyr @h |G Lys [Prio @y 420
8425 £#30 Bys A-an [ e o (L Bo B |2 | |04 [ Y8R (Thr  Ser
OLys Val @la pef Gy #3p p4p #ap Val Prp Al Arg Phe
wSer @y Ser y Ber @y [Th P [Tyr [Ser Leu @50 455
460 Thr T1e Asn Ser Leu Qu a Gu Asp Ala Ala Thr

Tyr Tyr Cys G n 465 470 475 480 G n Trp Ser Ser Asn
Pro Leu Thr Phe Ay Ay Gy Thr Lys Val GQu 485 490

~ - PN A PN A N - N A A A N~ PN A S '] PN A S



Table 6B Deimmunized anti-human CD3 constructs compris‘ing single chain anti-CCR5 variable regions: nucleic acid

Ser Ser
Thr Cys

Leu
Arg

WO/RE05H80220T P

Al a
Ser
Ay
Asn
Gn
"Leu Thr
lie Lys
artifici

Pro
Ay
Ser
Ser
465

Lys
435
Ay
Leu
470
Phe

a

Se
40
Ty
Ar
44
Th
€]

47

r
5
;
9
0
r
u
5

Ay
<210> 197 <211>

Al a Ser
410 415
Adn Adn
Trp He
445 Val
Asp Tyr
Ala Gu
480Page
Gy Gy

Thr H e
Ser Tyr
ABOT/EPB04/011646
Val Al a
Ay Ser
Thr He
Tyr Cys
Asn Pro
490 495

Val Gy Asp Arg Val
Ala Ser A n Ser Val
Lys Pro Ay 420 425
Ty#sAsp Thr Ser Lys
Pro -Ala Arg Phe Ser
Ser Leu 450 455 460
Asp Ala Ala Thr Tyr
145 G n Trp Ser Ser
Thr Lys Val G u 485
1527 <212> DNA <213>

sequence <220> <223> anti CD19xant i CD3

VH7VL2 <400> 197 gat at ccagc tgacccagtc tccagcttct

ttggctgtgt ctctagggca

ga
t

gggccacc 60 atctcctgca

t gaactggtac
ctatg
tttag
t 240
C aaagtactga
agat c
ghit ggt g
t ggtgaggcct
ctatg
aggcc
a 540
g ccactctgac

t cagc

tgcaa

t ggactactgg
tggtg ‘
gt gaa

t 840

c aggcacct gg
gccgt

cgtca .

a act gagcagc
caagat
ccaagg

t 1140

a ttgtactgac

gagcgt
14

g cacccaaaag
gt ccct

actctc

a ttactgccaa
ggacca ‘
gagat c

<213>

nti CD3
er Pro Al a

Alla Thr lie
p 20 25 30
e Pro Ay

sp Ala Ser:
“Mr g Phe Ser

nlie Hs 65
hr Tyr His
Trp Thr Phe

0 105 110
Gy dy
Gy A a.

140 Lys

Trp Met 145 150 155 160Page 14
Arg Pro Gy Gn Gy Leu Gu Tr

aggcragerda tgatggt tggtitatt
120 kaacfag calgcc |adcgadgadt ¢ dt cat
at gcjb t (180 [gdgdt dcdad dcdgd
tggcdé g |act tlcacdct| dadcdt dcd
cct gf@gagal g Cc éfcaacctat cac%gtcac
wmgmwf ey | |t et bl | & | &
aaaggg ggt 9 J
ok 001 <t bal 4ot (CAacR Ut Y At piae
420 gticct clagl t atlt t|c |ct|gdaaggct| t|ct|gd
catt cft alct g 480 |aact|gdgtiga dggagd
t ggalka C a |t tlggadadat| t|t ggdct|gd
gat got C a It ggdaagtit @ aadqgdt 4a
t gcaga 6 cagcla |cgagdctladat| dcdac
agcctlgcjat| c c |t gcggtict|at| 660 tjtqtg
gacgggagac|ub a_lageQgl tAtd | SActlat|gqta
DO% aady g%ﬁgmg&@m%@
get ¢ S % (765 63163 | C 318 > Pyl
aaaa sl elie i ps R
ggot apEct 2 ew®§g¥ oI5 345
acagugtz gﬁ%w = w&ww
ggt t & |5 ay g
CBat S o e dsn el
1020/ ¥tdjcg ool ot A8 |G a7 ea o h
attatz&ga @wgma a§8 %
caccgh t |CA gé@&%ggc% ctag?
ggtt% gor g g [tticgagt ggq gcgggcgag
ccagtet cca ctlgt| ct gt gt ct gc |adgg
gccaf 0 cagticaagyqt _1j260Hage
gt aapgt t acnd &@&&%&%%&@
at gg 1 t clc agtgacttic |t dg
gctcpatt el cC 11386y |eded
Deackat clialR B R RR SRR
1440| eag agt trcacgtitcogt—gdc
aggt fgagal & m@&%%ﬁmﬁﬂ®
tgtc D7 < <R1TX7498 <2125 AR
arti Sief 20 |«2d3m (@it (DX
VH7? = me| =G SLieul =TT | <G =S
Ser A Va y 110 15
Ser 2R % b oo (R (RIS [
Gy ey {Trn- T NG
Gin %E s/ el enld iy |
Asn N N Pt Y [P 6V (50755 |60
Ay y [5e r p [Phle TThir_ Leu |As
707 2| @@@&@M%%&&
oCys En Se ap o5 @ ul Aspl Pro
2dy @ysdy [h Gulie Lys Gy [0
3
gGyamGLﬁ %%@%%MQ%@Y
oSer @ ngVval [ n e G 17 G0 Ser
wdu LelPVal Ar Ser Ser |[va 30 A3p
lie Ser Cys Ly er y Tyr he Ser
7 Tr
Y

P —p—

Ser Tyr
Lys G n
H 65 170

Al
As p Val

® S
<
1 O
S

- AN e—

>



130 135 140 Lys lie Ser Cys Lys Ala Ser Gy Tyr Ala

Phe Ser Ser Tyr Trp Met 145 150 155 160 Asn Trp Val
Why®sa2rg Pro Ay A n Gy Leu Gu Trp |ie Qgr/@P1mw04/011646

165 170 175 lie Trp Pro G yw6Asp Ay Asp Thr Asn Tyr

Asn Gy Lys Phe-Lys Gy 180 185 190 Lys Ala Thr Leu

Prefer%tgg, %@ ?éﬁst s g,%;m;ﬁggue %ﬁ;aéﬁ\ﬁo gcﬁd A%Eu eEr:e %eﬂe%/%? from the

group @fyr Phe Cys Al a Arg 210 215 220 Arg Qu Thr Thr Thr

@ Yhirsah 9 st ot Kpofiinlly 458 oS LiB N7 A 208, 210
ehy, ﬁyoﬁzygser Asp 245 250 255 Val G n Leu Val dn

Ser Ay A a Gu Val Lys Lys Pro Ay Ala Ser 260 265
(b) an@miap acidsaguerserergpsietyhy Anacieir acil\senyenag asEihown in any

A Bifset] D 05 &y &%, 17, P opfrdis 5od

(c) @ROBmm® Hld TsgqueheeAemicdded BT aAhgcl(c:»Ic/ ably sEb,ueﬁéél whlch is
Tyr Asn G n Lys Phe Lys 305 310 315 320 Asp Arg Val

#rgeneraterps amgsulhopthg germdic qasle toer ntreleow%serwerm of (b)

O 56 GGkt e RAE o s

Aath ﬂHieScd'mple@}éntb,@%tﬁ@'m Oy ra nugleld yciH seqaeyicd s aéﬁ'ned in (b)
360 365 Thr Val Thr_ Val Ser Ser Gy Gu Ay Thr Ser

wRAepYingant ybidigafiogepnditionsgo ser Gy Ay Ser Ay
Gy Ala Asp Asp lie Val Leu Thr G n Ser Pro 385 390
395.400 Ala Thr Leu Ser Leu Ser Pro Gy Gu Arg Ala
~ The CUORS5 Land D3 (Qyinditvgy cé5trddt® SER ADa NE2r2083r 2G8r 2481 represent

Ser_ T T, Pro Gy 4
constrigg 6 ad Sk @?\E)Lé/ﬁz’% 1921 fembrentpragtctas of Jable 6 and
I
have th/él)k/hréla%@fengeq_ @r(%ﬁ@/%‘gé%rmgﬂere ﬁ\éﬁ \Q}%%(%% @égo :80), or
VL3 (SEQ IDINO.B2. Ser ‘Leu Gu Ala Gu Asp Ala Ala Thr Tyr
Tyr Cys G n 465 470 475 480 G n Trp Ser Ser Asn Pro
Leu Thr Phe Ay Ay Gy Thr Lys Val G u 485 490 495

The prb‘s@i‘nthﬁ%rﬂ?&pﬁs@%hﬁaéé?br“@DS%b%Enf@"%n&iﬁé%n@frhbfs‘ &rAprising a
sequenceJ Page 152 <220> <223> standard |inker <400>

first dopoainguighspgciioglly Gingie gy hurgeaGBkand gegegced gropensity to

gonedf S B 3. e, T BEShE i et

© againsfgcepatggt of btr@gtgactbg@CRtﬂ;t\&lg“tageomgtug@mtetmmagemdgmence
encodg?ac 54 <210> 203 <211> 1494 <212> DNA <213>

by 1a puelpicsacid sfaEeRce bybudizing with thepeompimenianxatgsd of a

nucle|<,2$g1d dRLABREADS &eglﬂ‘éﬁ‘?ﬁg%)ch%r“eﬁ? g660& . {9AANGHIGE acid sequence

-ctctagggca gagggccacc atctcc gcd aggccagcca
as shoamgmgartygane Db B&A HOoND 228§t £ar t 209 aict, @JBaar 2D under stringent

aca caggacagcc agcca ftcatge catccag

hybrldlg.% %%ppgﬁlomgoqgg %rg@cgy%ggg@ PR} g@% gs&g@rﬁg%) dL tions™ have
been de3bHBERRBELIRBLLYACTRE cBﬁ@gééﬁcﬁﬁ% defiRitiohs Hnd9&8Bodiments apply

aggt ggat gc tgcaacctat cactgtcagC aaagtactga ggatccgtgg
here medatismgtandigit g gagggaccaa gct cgagat ¢ aaaggt ggt g

gtggttctgg cggcggcggc 360 tccggtggtg gtggttctca

ggt gcagct g cagcagtctg gggctgagct ggtgaggcct 420 :
The dei@@iifizedRCODANITCRS biHdwe@ 888strudts PadBded tefcih eahbrtitularly

ctactggatg 480 aactgggtga agcagaggcc tggacag
useful dp ttgggﬁgglgat tnjgrvention oft\iwt ctisppses 40 w%a@g&\é infections and

a C a

AIDS, 561 pfelm R Aittests A8, TR RARY Gl a0 IR iRinatoid
arthritist gaggactc tgcggtctat 660 ttctgtgcaa gacgggagac

tacgacggta ggccgttatt actatgctat ggactactgg 720

ggccaaggga ccacggtcac cgtctcctcc ggaggt ggtg gat ccgat at

caaactgcag 780 cagtcagggg ctgaactggc aagacctggg

gcctcagtga agatgtcctg caagacttct 840 ggctacacct

ttactaggta cacgatgcac tgggtaaaac agaggcctgg acagggtctg

900 gaatggattg gatacattaa tcctagccgt ggttatacta

attacaat ca gaagttcaag 960Page 153 gacaaggcca

cattgact ac agacaaatcc tccagcacag cct acatgca actgagcagc



atctcctgca gaaccagcga aaatgttgac ggatacggca ttagttttat
aaactggtac 120 caacagaagc caggacagcc acccaaactc
w@rmanekat g ct gcatccca ccaaggatcc 180 ggggt cCCRQI/EP2004/011646
ccagatttag tggcagtggg tctgdgacag acttcagcct caacatccat
240 cctttggagg aggatgatac tgcaatgtat ttctgtcacc
In ancAIbARIRAMERN (RE Ihi2Sedl ARAtHioh Bravidd FH9ED3 specific binding
gaggcaccaa gcfggaaatc aaaggtggt g gtggttctgg cggcggcggce
constr@89 ascdegfinashhgrejn qaavet wgemg@@getlm@gac@m% omain of the

et b YAHEAHCE EDBAL L MD Sgh R rr e

gt gaagcagg ctccaggaaa gggtttaaag tggat gggct ggat acacac
ctccact gga 540 gagccaacat attctgatga cttcaag

CD19 bagpravgslde heca yery yeefubmegica! g@r@ets@a%@exrygésed in the whole

B cell ThEAORIR 152RRLCLE AR HRAY SIRNORTE IRy R 16 Bhormy
expres@édgimam%mém%caﬁa(?s abeghtironi sieeggaliglggagen, Clin Exp

immune 98090y Gote: ek, diego N Acadc SpGIoR 58 (IRASACRE03-T).

Conmel A8 S L AIBA. o o o

' addltlogagmmaha@gumnyamgmwmagbgdm aisoigpaciye tthe d@agraentof B cell

maligngReieac o O SO cor 28a0d Gihe pozo 026 biCaRg autoimmune

diseas8$ 3O EHD293 CBELAOL0SERIY)IFRO0EG/6F709 hiddGodéBthe use i.a. of
ggcaccacgg tcdccgtctc ctcadgcgaa ggtactagta ctggttctgg

antibodigg alirgttgglaag4dingt GOt 8 dagtheytrgatmeentaafgadelent andaggressive forms
t t tct t gtct tct 200
o 8- oS, LRSSt Bk B8 PR Buempp O

02/80982’@sél§§é@91”e&6@ra’:}:9ﬁﬁ|@%@&ﬁ ISHRORAS bagal @ePdntibodies against
at gacacat c caaagtggct 1320 tctggagtcc ctgctcgcett »

the antiggngg&d&t fcyggta:tt@yg@eatgécswt dliseasescaat B galBgon-Hodgkin's

ymondHS LI SUAGARTRA BELOE At R B AR SRS Mot

leukendié CERALLA 7 fe.g2 Hairy2@6Il I9hbhofild 8212k pietursdl3acute lymphatic
artificial sequence <220> <223> CCR5xanti-CD3 VH5VL1

leukemia dpre-Bad-LAsB aell ehrenic waphatic lepkesia (B o0 Ser Leu
Ala Val Ser Leu Ay 10 15 An Arg Ala Thr lie Ser Cys
Arg Thr Ser Gu Asn Val Asp Ay Tyr 20 25 30Page 157
“In a pa&tigulbrle pRsferred eermbdkhmeﬁt pf The pfdsen6inveniion PCD3@pedobinding
- Pro Pro 35 40 45 Leu Leu He Tyr, Ala A er Hs .
constrygts &% gngc?gci, ch'Fbr GO PEISEn é@nmampﬁa gglmqglydlrected
h
agamsggfngoﬂ%r@ﬁ{tg@d n-%r %ltﬁslﬂérﬁaﬁ §ﬁ3 'raﬁgl gsﬁ/%éﬁr%p'b %e%ec? 0domam
which spacifially$ends {adingsragt @Bh IQ&1 QlaﬂiucFPr oorstpucth arePEbO\@nyn Tables

7A an@?’zﬁ g@(}e Thrdug%, Pd%yl GF@bI@s%éé’;}nd%é %qu(,) béo efae@ g%%r/nentioned
above ®NTEBks 1L, DéinmdpiZeduvE dbrﬁ@fns@ﬁarﬁfbbd@élhé\ﬂldg Ls‘p%cmmty for

Lys Pro Gy Gu Thr Val Thr H e 130 135 140 Ser Cys
the human GD3 @eligen gampe salecteddramrtheyesqugaces yasneat grn SEQ 1D

NOs: 4ot 18. DRimbbiagt Vi oméing bl afioqls] bindrkpedfity for the

humanTGDSQMg@hLbaﬁ’f be SBlecled froeT thessegiepcBb aslgess oGt in $E® ID NOs.:
Phe 180 185 190 Ala Phe Ser Leu Qu Thr. Ser Ala
78, 8019182 EheryH pwieindprppia ofdman GiptP @osbmls_@% sey@ut in SEQ .

ID NOSSAithe BP dtbtei rﬁhen@ﬁ oﬁhng}?cgﬁs Bhfiodd A s‘T%é’ sg but in SEQ

ID NOG ¢16 Wi8ry either B&H n\@duléaﬁlﬂmCZ&S EZ@OlsThrpa!labf %Immumzed

VRV pedtern Jomalnsdramah anjibotly hasig eespiil fagthe human
CD3 a\{ﬁbel;'-lr_y ?rovﬁh rﬁﬁ&ul@@ IS r%@? &ﬁ% )f/eroaDsa% éﬁﬁﬂ&bédsa?équence as

t Hs Trp Val
Gln 275 280 285 Al a Pro Gly An Ay Leu Gu Trp Ile ,
Gy Tyr lie Asn Pro Ser Arg 290 295 300 Gy Tyr Thr
Asn Tyr Ala Asp Ser Val Lys Ay Arg Phe Thr lie Thr
305 310 315 320 Thr Asp Lys Ser Thr Ser Thr AI a Tyr

A A ~n e NN NSNS NS N e~ N



325 330 335 Ser Gu Asp Thr Ala Thr Tyr Tyr Cys Al a
Arg Tyr Tyr Asp Asp H's 340 345 350 Tyr Cys Leu Asp
wagoosmu@2idy Gn Gy Thr Thr Val Thr Val Ser SeeT/BBHS04/011646
360 365 Ay Qu Gy Thr Sed8Thr Ay Ser Gy Ay Ser
Gy Gy Ser Gy Gy 370 375 380 Ala Asp Asp lie Val
set outiAWSEQINDAND. SBrwhea éiher i marlliSpair k60 cﬁeE/G%&Sa aaw of VH/VL
395 400 Pro Gu Arg Ala Thr Leu Ser &y@gﬁ
or VLN fram ,an%mtlb\%\{y an{ggeq&gtygffps thy COME a np,pﬁgotpgn module B

or F, gl Qs g alfio gt S5 efiep o Sordll gD O 168. The

respeoﬁl/a g%@sl’bfspﬁ%iﬁagedalég AL-BSC 4t BE45-Cchre Semnddted Beeach other
Thr As y er. Leu Thr lie Asn Ser Leu 4

throughgéo ‘EUI [é B@M‘”ﬂl theapgausnceras sgfrowty %h dﬁnNo
: p 6 7.

HowevEF a§?ﬁe;f£ﬁdneﬁsﬁb5’v é éd?l?@néﬂygerﬂr%gﬂ%bgg%gag%eq Yor clonmg
purposezj(nnkammdemmd IDNBEQATBNCurT6) ibebabers tpu¥handaassequent V
d <223> CCR5xanti -CD3 VH5VL3 <400> 209 gacattatcc

Omaif.gat ccaat ¢ tccaccttct ttggetgtgt ctctagggca gagggecace

60 atctcctgca gaaccagcga aaat gttgac ggatacggca
ttagttttat ‘aaactggtac 120 caacagaagc caggacagcc

LT e ——
spemfn@iﬁ}ﬂfb@‘tﬁ‘é ﬁhn%OCDgtérﬂ@%%nm§él@@te@0frc§rﬁ<1ﬁéts@baénces as set out

ttctgtcacc aaa taa a ttccg 300 acgttc
in SEQaifNGsac7 GG aadNecIaaaagtgoPaeR Eriod i dgmmuaied VL

domair}ggi éﬁt&%%gghg}nﬂggsg)etcﬁﬁfgg S AIAIRAS CEI%? Ccﬁéérg %an be selected

Ct §aagaa gce acagt cacga _
from tigg Gelqatogss a3t setcdut ih SERJID B AaTgIICOB148the nucleic acid
t gaagcagqg. ct ccaggaaa gggtttaaag at at acacac
molecle SPaBHGEINe Al FAdETREPRILET e AN G 06 apT0ady 15 a5 Set out
in SEC.?WW@QOPB tﬁéhb&l@@aéﬂ@ﬂb%@@eﬁ%@%?ﬁét\ﬂ_c Fotem domaln of

tgcggat caacaacctc aaaaatgagg acatggctaa atacftc
the hur&ﬁﬁ CCRagatihbdy 8 astsebogt indBiEQJOt YOL: 11T Ysbeneither the module

pair A&gg’gté@gg’%nﬁ cctggg E)c;agégga% t@ét%% ;gggileg‘ﬂq‘gglzed VH/NL or

a c t t c
VLICORITHCS BT O, ARty Spseman o ke co:

antlgerggaﬂzlgggiatd merhde dyor R ggapeatively, $as thetavinagacd sequence as

set ougid 8 JBONEET 202E Byt 2P e Tndflie e Py GRS Fefotes

nucleidda6i%riidding 8asIreRVH/NOZY \BGRRE fbat Ian HHtBbEG dRWing specificity
at attg}é&at gatcatt act gcctt acta ctg ccaa 1080Page

for the16B19 g@acggcle@a@@gtmwe Qgﬁegg%p jvelys Agsdhe nucleic acid

sequer‘fé%q?é% lgt 'é%%ggp@@ i%gﬁaac é%i%?é?gﬁ&%é?%%%@Odules A-B-C

and Emwea@mmaoceacrgaﬁl&érgm@agGCpMihcmd@tegtmamat/iag the
catgaactgg 126% tacca a agccgggcaa g cacccaaa

sequenceeg §at OHt iR Qa'@aN %g&\@@&tﬁrn@éw@ eg&§e 8¢ NO.:175 may
also bg Lg%fog’&?%n B@maabnmwhgag& ehe &} %oh?élﬁ%ﬁ%ﬂ}o?ng an

acagc aggctgaaga tgctgccact tattactgcc
addltloaabagicggag:dchm aEEriog réMOedd)lceiogmgqurgbg@)gggac
caaggt ggag atcaaa 1476 <210> 210 <211> 492 <212> PRT
<213> artificial sequence <220> <223> CCR5xanti -CD3
VH5VL3 <400> 210 Asp lie lie Leulie A n Ser Pro Pro
Ser Leu Ala Val Ser Leu Gy 10 15 An Arg Ala Thr lie
Ser Cys Arg Thr Ser Gu Asn Val Asp Gy Tyr 20 25 30
Gy lie Ser Phe ie Asn Trp Tyr G n An Lys Pro Gy
Gn Pro Pro 35 40 45 Lys Leu Leu lie Tyr Ala Ala Ser
Hs Gn Gy Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser
Gy Ser Ay Ser Gy Thr Asp Phe Ser Leu Asn lie His 65
70 75 80 Pro Leu Qu GQu Asp Asp Thr Ala Met Tyr Phe
Cys Hs @n Ser Lys 85 90 95 Lys Val Pro Trp Thr Phe
Gy Ay Ay Thr Lys Leu Gu lie Lys Gy 100 105 110
Gy Gy Ay Ser Gy Ay dy Gy Ser dy Gy Ay Qy
Ser G n Leu 115 120 125 Glu Gln Ser Gy Pro Qu Leu

o ~ o~ . A~ A A PN AN




Table 7A Deimmunized anti-human CD3 const'ructs.comprising single chain anti-CD19 variable regions: amino acid

Lys Val Pro Trp Thr Phe Gy Ay Ay Thr Lys Leu Gu
lie Lys Ay 100 105 110 Ay Gy Gy Ser Ay Ay Gy
wekysBa22ddy Gy Gy Ay Ser An Leu 115 120 1PSI/f302004/011646
Gn Ser Ay Pro Gu Leu Lyg9Lys Pro Ay G u Thr Val
Thr lie 130 135 140 Ser Cys Lys Ala Ser @y Tyr Thr
Phe Thr Lys Phe Ay Met Asn Trp 145 150 155 160 Val
Lys Gn Ala Pro Ay Lys Gy Leu Lys Trp Met Gy Trp

lie H's 165 170 175 Thr Ser Thr Ay Gu Pro Thr Tyr

Ser Asp Asp Lys Gy Arg Phe 180 185 190 Al a Phe
Ser Leu GQu Ser Ala Ser Thr Ala Tyr Leu Arg lie
Asn 195 200 Asn Leu Lys Asn Gu Asp Met Ala Lys
Tyr Phe Cys Arg Gy Gy 210 215 220 Pro Tyr Val
Arg Gy Al a Asp Tyr Trp Ay Gn Gy Thr Ser Val
225 230 235 Thr Val Ser Ser Ay Gy Ay Ay Ser
Asp Val A n Val G n Ser 245 250 255 Gy Ala dJu
Val—tys—rys & AHa—Bet—Val—tys—Var—Her Cys Lys
260 265 27 Sy Tyt Thr Phe Thy Arg Tyr Thr
Met| HEs Tr ) 3 n_27b5 280 P85 Ala Pro Gy Gn
Gy @ f&Eﬂfé%%E%E%-Ngwo
293 3&Pag LTy El’gﬁf%ﬁl’f L5 Lys Phe
LysEngo 4 IT¢ Thi 05 BIQ BIb 82D Thr Asp
Lyg Se&r 7 A\la Tyr Met G b Leu Ber Ser Leu
Ar ¢—325— SH—Asp—Fh Ha—yat—PH Tyr Cys
a._Arg D Asp H 5 B4D B4b B5D Tyr Cys Leu
Aspalyr h 3y Thr Thr Val Thr Val Ser Ser
3552360 I Gy Th‘j?_’%ebgl Sy Bef Gy Ay
Ser y VRGGY0RA e AR (N1 Sp Asp lie
Grgg\?a Shgggﬁ-gﬁgﬁgga Ser 385
390385 4 ‘mg)& =< Va| < ',\§e& [ Cys Arg
asser L .J‘ﬁi;:wr:wg' JNBt Asn Trp

Ty 2CEh ¢ r«%ﬁlgg%g%ﬂ AP Trp 420
425 430 | g-gg E - ngﬁ Gy Vval

Pr ocA5a 4 O43H VRRerO®y Ser Ay
Thr%ﬁ 1 S TR éﬁ%%%%.égm*%J 450 455
46( ( Qe Il RMRIMm@Eah Gn Trp
Ser £Ser 4 .plﬁplﬁﬁmﬁ_@p'g-oiﬁa Gy Gy

d yErhr | I lie Lys #8b 490 g210p 213 <211>
1478 <211 B>lartificlal sequence|<P20> <223>
CCRSxant i L 2| <#i00>| 2L.3| gacattatc¢ tgatccaatc

t cqacctt qugy_eret 3 g‘g gecace 60Page 169
at ¢t cct g¢ Boaat gt t gpe | gUBlBEYEa ttagttttat
aaact ggt tagaage caggacageclacccapactc

ct ¢algct at ca tcaa sealhee) dbso% d;%:cctg

ccagg tta (BGEYTY 1 T oG pead | STt (i‘gm caacat ccat
240 ectt tgyayy [ayudat gaiag CaatgtatTttctygt cacc
aaggtaag &;&t&: RS (N2, ié;?—i%i%igﬁ Qa#gugaccaa

) ~ ~[x<

gctlggaaat c |lagagot gyt ¢ gt gotT et gglcggcggcyge 360

t cagdl 90t g | ¢ g0¥rl 6 eacr el GO0G 0G| HCiOgaetiy aact gaagaa
gcat gaga‘% 220 gt cacgds st drgedal'gdet’tet ggg

t atjast t ¢ajcgagogtte aatgaattgo 480 gaagcagg

ct dc gaji@ UG 1 Bk %,“Qt@(ﬁi;g(g,ﬁg ggﬁté‘ﬁ:ﬁ: ct ccact gga
54( gccaacat |afit ¢Tgaiga” ¢t i caaggya|THUIT{ gccet

t cticH t gga aacgtctg@(:ooi@)coa Cact gctdh |aldblgtggat
cagcaacct|®| RaRaRt TaGoLaLsLyGePaa ‘&ti&r‘@i&t% 660
gcdagagotrgratre s tratatr—aagagotgttHtggagtacy ggggt caagg
aadcttagt g | 228 | gtet %, Fal Suiogquggg?@?ﬁgﬁiﬁvcgac

gt gcaact gg £ cagtcagg~gucrgaagt d| /80 [Faagaacct g
ggggcct ¢agt |gdadgtigice §gtaaggctt |ciggctacad¢ ctttactagg
£84(0 tagacgat gc |agt gggt aag gcaggcacct gga¢agggtc
8t gdaat Ghat |+Jodtgeaint oI TR | FBoe] at ac

St agt t agnat cagaagttcen?gga cgt |cacaatcactf 960
wacgdgac®aat |cdaqcdgdad agdctacatg|gaagt gagca gcectgegttce

t gaggacact 1020 gcagtctatt actgtgcaag atattat gat
gatcattact gccttgacta ctggggccaa 1080 ggcaccacgg
tcaccgtctc ctcaggcgaa ggtactagta ctggttctgg tggaagtgga

A A AN . A e o . .. a e



Table 7B Deimmunized anti-human CD3 constructs comprising single chain anti-CD19 variable regions: Nucleic acid

aat cct agcc
cacaat cact
WQ2HSHYEYE a
act gt gcaag

gtggttatac taattacaat cagaagttca aggaccgcgt
960 acagacaaat ccaccagcac agcctacatg
gcctgegttc tgaggacact 1020 gcagt ct BCT/EP2004/011646
atattatgat gatca&btact gccttgacta ctggggccaa

1080 ggcaccacgg tcaccgtctc ctcaggcgaa ggtactagta

ctggttctgg
cattgtactg

ccaggggagc
cat gaact gg
agat ggattt
t ct ggagt cc
tctcacaatc
tattactgcc

gt ggcgggac

t ggaagtgga 1140 ggttcaggtg gagcagacga
acccagtctc cagcaactct gtctctgtct 1200

gt gccaccct gacctgcaga gccagttcaa gtgtaagtta
1260 taccagcaga agccgggcaa ggcacccaaa

at gacacat c caaagtggct 1320Page 173
ctgctcgctt cagtggcagt gggtctggga ccgactactc
1380 aacagcttgg aggctgaaga tgctgccact

aacagt ggag tagtaacccg 1440 ctcacgttcg
caaggtggag atcaaa 1476 <210> 216 <211> 492

<212> PRT <213> artificial sequence <220> <223>
CCR5xant i - CD3 VH7VL3 <400> 216 Asp lie lie Leu lie Gn

Ser_Pro Pro Ser Leu Ala Val _Ser Leu Gy 10 15 G n Arg
Ala Thr llie Bef Cys Arg Tht Ber G U Ash Va] Asp Gy
Ty Zg 25 BO{Qdy|lie|Ser|Phe|lije|Asn Trp|l Tyr G n An
meOGHEIEp%EEAMEI Lenideu lie Tyr
A 3E78a Sef= iE‘Eﬂ‘E%_F_ﬁ%%%E@?%EEﬂa 50 55 60
SPRe Sel—GFy—EEI—(F{ BB r—(F |- FR(— B FRE Ser Leu
Asn LE H $ 65(70 ¥5(8Dp Pro Leb G u @ p Asp Asp Thr
Alg Met Tyr Phe Cys Hs G n el Lys B5/9D P5 Lys Val
Pro_Trp Tht Ph¢ Gy @Yy Gy Thr Lys Ley Ju e Lys Gy
1006105 HO By Gy Gy bef By Gy @Ay @y Ser Gy
AysGy @ ‘BSS%@SI&H _eJ’WLl?@LS%?ElZS E U @ph Ser Gy
Pro2d u Le b | 2 5N PG ~MIISIROT e 130 135
140 gSer Q/f%@\sa EEGE:%B I8 E'nggr Lys Phe
G yoVBt  AsnXTRpXI%hs 5 apX MaDX Ve Sy ey En Ala Pro
G@&sGﬁ@ﬂagmgﬁm §E$ﬁWmeﬂ4
1652170 L7'§§§§M§4ui§ £ T'Ev%r Ser Asp
AspPe Lyso(hy ARRRNESIAIL IR IRIBM A ke Ser Leu
G yoThr ‘SG'J%ESEQW“HUg QB0 D|Pe Asn 195
2008285 ASIE{RIClS OIS D g@aﬁ%%s Tyr Phe
o I REREIS BRI ERE AR Ao Gy
Al aEleu PsPOTRIOTOPPHFIOEPOMIOTACRRIONA] 225 230
2358240 Thi JJa el Ser @y U Gy @y Ber Asp Val
An8eu Yal G n Ber 245 250 P55 Gy Alp @ Val Lys
Lys Pro GV Ala Ser Val |ys Val Bef Cys |y 260 265
270 Ala § lg(m_@'gb'l&'m%h,ﬁtﬁ‘g!‘@bm@rmtbr Met His
Trp Val Arg—Grn—rr8-Psp~rsb-AFa—Re -Gy~ Brh Gy Leu
Au €p [fTe Gy FZ € ASh Pro ber Ar%“zyJ 295 300
G)'rmﬁgg'SQS%E%F%S%bQONgWI
T B e Thi S N N IR (YN RRF Th Ser
Thr a TyteoMaln(h SefmRelnhs b 330 335
%rguéﬁmﬁikﬁﬁwimﬁgkﬁkﬁgWrWr
Asql p H$—340 3453850 Sys—tet—Asp—iyf Trp Ay
ar gy iRl Riclg| ckelekiokBlemBh 365 Gy
A\ y Thi— et Thi"@Ey Sei- @y Jy Berr3Jy Ay Ser
Ay Gy 37038 Rni8mAbanfAspofis ol Malopet Thr A n
Seil © 0 APaThiNIRl=SerClB{~Bef~g8b= 800 f06 400Page
175 o Gy Gwm N Th EU_ T _Eys_ P Al a Ser
Ser| g;r 2l gﬁﬁ%{%&bﬁ(ﬁd&!ﬂ'?lg\gigﬂégﬁé3 Tyr Gn
an %//s Pr NN PN AN BN %qwﬂ?' N30 425 430
(- r A&po;lhr mfar wlPsoVal mAbashaEPyoMal Pro Ala
Ard Phe $enN4RBHa10—44b—G-y8er™~@—Bei—(y Thr Asp
8Tyr Ser, Leuw [hy [T e ASpn ber ey G u 450 455 460 Al a
cA@ 4 As@ Ala Ala Thr Tyr Tyt Cs$ Gn G n Trp Ser Ser
SAsr] Prgg 46544 hoASIelc [RI —Phe@y oy Gy Thr
gLys VagE Gy ¢ Lys 48% 490 «210% 217 f211p 1473 <212>
WDNA <2@3> arifli ¢i &l |sequence 2203 «223» CD20xant i
VHOVL1 <400> 217 caaattgtic tctcccagtc tccagcaatc

ctitct gcat
gggccagct ¢

A PPN oL oa

ct ccagggga gaaggtcaca 60 atgacttgca
aagtttaagt ttcatgcact ggt accagca gaagccagga



435 440 445 Ser Gy Ser Ay Thr Asp Tyr Ser Leu Thr
lie Asn Ser Leu Gu Ala 450 455 460 Gu Asp Ala Ala
wakoosoyn20lyr Cys G n A n Trp Ser Ser Asn Pro LeCI/RBHH04/011646
470 475 480 Thr Phe Gy A¢1dy Thr Lys Val Gu lie
Lys 485 490 <210> 219 <211> 1473 <212> DNA <213>
In a mézéogféfél‘réb ShRSBRRERt ?%3%e§3&3ﬁvmgFB\)idQD%r%g#ﬁmunized

00> 219 caaattgttc tctcccagtc tccag aatc ctttctgcat
CD3- Smmﬁ@@ggmg ganguctawhicbocemprses ac@Dgehjodimgedemain as defined

above 2ih b, &, P30 o0PaTL WG PRERERY B Ranggpagts wit

CD19, CpFsferdbhg ChulrBnt ICH'MH, 9 9dRréing 3@ t D 3% tiRding construct
tctctcacaa tcagcagagt g <ggctgaa 240 gatgctgcca ‘
Comprléﬁaﬂt&n@ﬂga%’a@%{ﬁf’g?@feﬁi@ gé & @@%thﬁggﬁo@@cﬁ%tt cggt gct ggg

o RS EEOSE S A 8 B w0 152 10

aaast $68,0200,08Z7, 32 Q3310 BB, Y50 B33TIJGEBIGIYC 348 03415 341, 349,
420 atgtcctgca a cttct%ct acacattt _acca

abi §oAcEY gk ko 2P U 8% R 1692674086 f:fsaaam 379, 381,
- §5904,989 98b%0] U 5880307 90 LA 55! 565 T

t Cadagg’'caaggccaca ’'ttgactgcag acaaatcc?c
(b) aaeeinageld $&fudrmesrgoagd Bycagoealgicacidaeguengags shown in any

Goastimes oy 19cFAEC1as B g B ag0cass. o4

3@@ 9561 SARCHMD 9ROQt I, G0 AIIHRI RS9 35428650958C360, 362, 364,

agtcaggggc 't gadgt gaaa 780 aaacct gggg cctcagtgaa
9669868.t 3£0,a3y cT 14 t Iy 6y A7 BES!, 38RaSB8dgJBac 3880390, 392, 394,

30855 2ib. 98 AP ARG 22 11 acagac
(c) éﬁcﬁﬁﬁﬁﬁ%@%‘e@ﬁbh@@cewwcg R6QelA@aRAEEAence which is

ccagcacagc ctac aa ctgagcagcc tgcgttct gacact gca

degenefata as taar@sul@pgﬁm@qqoaegtgt@awcle@mqg%@wce of (b)

O ARG SRR R R, SEM SLG 4T rybring

- vithabeogapleawrtggCstiarid bhatl 9@cleicCadd Fegtiadcs ARCHSArEHC in (b)
tctgtctcca 1200 gg gagcgtg ccaccctgag ctgcagagcc

H@@%"a%tﬁl@g@ntt%'ﬁi igh coRdEIoRSt ac 1260 cagcagaagc

cgggcaaggc acccaaaaga tggatttatg acacatccaa agtggcttct

1320 ggagtccctg ctcgcttcag tggcagtggg tctgggaccg
Preferradt@Dtl 8tarid CBSabindangccdrififucty attgdagptecthgamyantion are SEQ ID

NO.: 1900 % 4, redisantiog cogat ﬁgtagaa oS8T HTNGE,135. 398 and 200
represér?tﬂrﬁc&r%ﬂtru%ﬂ% f?@blé%}_é@i eafhrég?llﬁpél?éﬁt VE%@Elons (VL1

CD20xant i 220 4
(SEQ 1BeNOGIT8),34r2 ($EQADANOI: BOL@n\&é}(Sﬁ@IB@dOPBb))Gy 10 15
Gu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Leu
Ser Phe Met 20 25 30Page 180 His Trp Tyr A n G n Lys
The pré’ééht@“\’erﬁﬁfn al8b p‘?é\ﬂdéy %rRDDBE’d@cIﬁc%lFW hgFordfuél e@rﬁprlsmg a
hr Asn Leu Ala Ser Ay Val Pro Ala Arg Phe Ser
first domqms&mlcwp@sﬁ@a"ﬂb;n@to ¢ arnhGD@eanorynass*@dug@@ prapensity to

general, T 51 Bhfiort i oBbriiy 48, Rasivelh ssBBnd fofh gipectec

agamsﬂ@a@&lé’h@f Bindiry atoGOD 91 whith %@hpﬁﬂs’e |alne ah‘)/lﬁo QaMdG!;é’quence
Ser Gy 100 105 110 4 Ser

y Ay
encodey 5&/@ Judleic agid segrese hybiidizng wit 'htht& §omp@rm90tam§trand of a

e ot BBl 307 ol 3o ot 4 secuence

as sho%@ar inTgmy Ane IFESEQI 1D NOs..VE39,L131,d98, 145, 150, 1885 3260 328, 330,

332, 334 P48 e 604 L7 O B0 2. doh. 956, 34, 28t 362, 364,

366, 3%;3@?@& gebrz?GSg@?s“'a%oTszL@m Tiys B3@ 386 499 3§£ 396, 398,

'Adn’ Leu’ Ser’
Leu Thr 195 200 205 Ser Gu Asp Ser Ala Val Tyr Tyr -
Cys Ala Arg Ser H's Tyr Ay Ser 210 215 220 Asn Tyr
Val Asp Tyr Phe Asp Tyr Trp Ay Gn Gy Thr Leu Val
Thr 225 230 235 240 Val Ser Thr Gly Gy dy Ay Ser

~ ~n NN S Al ~n



Ser Gu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Ser Hi s

Tyr Ay Ser 210 215 220 Asn Tyr Val Asp Tyr Phe Asp
waysosp2cly G n Ay Thr Leu Val Thr 225 230 2851/RED04/011646

Val Ser Thr Ay Gy Gy Gy2Ser Asp Val A n Leu Val

G@n Ser Ay 245 250 255 Ala Gu Val Lys Lys Pro Ay

o0 452 48 Y8 403002 ol ST e

“hybrid@&atioAl' aarl7 Sstéi8ger#ssomitiond"yhaven beep described Werein iabove. The

Ay, Tyr, Lie Asn Pro Ser. Arg G 90 29 00 r . 1Thr
correspaifing pelipGons gndemiaimepts epdy Rege Bdatinmuliiicin,
Thr 305 310 315 320 Asp Lys Ser Thr Ser. Thr Ala Tyr

Met Gu Leu Ser Ser Leu Arg Ser 325 330 335 Gu Asp
The herein discloged deimmupizedysDAlaad Q19 pindiyg cogsiruetp arg particularly

useful i g prefychidn) tahimeRt ¢ Bmblibralich Sk @fligidfivefisease, a
tumorct®! diseasd, Y afennf@AninatorySelisddse, Cht f@muddfod@tal Migorder, an

- 370 375 380 Asp Asp lie Val Leu Thr G n Ser Pro Al a _
. autoimmiine slisesise, Lt istactipud digsagmoazykaligizeasy, @ligrgie greactions,

; Thr |e r
prasifheffons e LR 458 el ST Pk e or oo
“malignahéiebr in pasticA¥ag Blepll Inoa-Madgid’s I¢dpRagm, Hidgkin's Asnhphoma or

Thr Ser Lé’g Val Ala Ser Gy Val Pro Ala Ar% Phe Ser
B cell dpykemmsaleng4 s celbracais lgppheptic teykemig (BrALbdr (9.gy hairy cell

. i . U .
ymphdife) B, effecisolHeus Wbt b Aemid ProBiageR B chronic
lymphatikdedkémia/@B-CRQ))Tbuké&tha. Gy Ay Gy Thr Lys Val Gu e

Lys 485 490 <210> 223 <211> 1473 <212> DNA <213>
artificial sequence <220> <223> CD20xanti-CD3 VH7VL1
In a furtf erhBadiriat! t9d tireb&iCvaRTich rERA 3L CTI3 lspleBffid! binding
ct ccagggga gaaggtcaca 60 atgacttgca gggccagctc ,
construcicas tetmngd abode gomprising aclra damgimgpeaifigallylbinding to human
tcctcececcca aaccctggat ttatgccaca,tcecaagct cttctggagt
CD3 i genggrediies: PRSI AogBs TR b S ePiaRes, and °8%econd
domai,C Whee&ifiadaidC 886a8R WorBiad B IgaRrivéd &nd KorBpises an antigen-
) cttatttctg ccatcagtgg agtagtaacc cgctcacgtt cggtgctggg
interacon sa@daﬁg@tsggmﬁalgx g?& tggtggt ggt tctggeggeg.
' gcggctccgg tggtggtggt 360 tctcaggtgc aactgcggca
gcct ggggcet gagct ggt ga agcct ggggce ct cagt gaag 420
CD20 st ot of geacalfgaifacd peoteinggarestht omBclgpiphacatest AQRAALtgen is

ggt aaagcag, 480 acacct ggac agggcctgga atggattgga . .
found ljj'b’f“é"t"@%aﬁr@ fjigaaat e@-gg%ndamq%e@ gﬁwm&efaﬂ%awlumng those in

t F= t : ;
over S| GRERCHN TRANIAAGR s, hARAIGHAD BERYTRE. ArBashasodbtent in
hematopaetict stte??ce@x;{m:y?ategl Bﬁﬁnpbocﬁeggplfsgiaawtsz)?gm normal tissue.

act a agt a ccaaggcac  act agt caca -
Severd) ibRdienyHa0, O sR O LORBRILEYS. beah destr Betadt & ARG et al-
1987, B%@%@QaBSZ-%@12,a?@@V m,%ﬁw@g@u @90t §988CJ Immunol 139,
aaggcttctg gctaCacctt tactaggtac 840 acgat gcact

3521-3p2gt daglpeson gt et t1§98, Lify patentgjoadt’PfatdfydHaisemaet aht 1998,

Blood G, 1EEh 86T B el o194 30 iR 62 ARhNR000

ctacat ggaa ctgagcagcc tgcgttctga ggacactgca 1020Page
186 gtctattact gtgcaagata ttatgatgat cattactgcc
CD20 tha@ageaatge‘g‘g@@@aaggmmmhw@au@@t%@t@@gscﬁocdh@ treatment of
plasmg B8 AR s TRAT Lo haf P AL RAT REBRE scohvifkecjp carier
proteirt Tadott et cal] 22000 0§ gmire ADigcd! C2D(GHt 688) @ndcCig frpAtunotherapeutic
agt caaagtg taagttacat gaactggtac 1260 cagcagaagc L.
tfeatm@@bbj%‘&ﬂg%§29c%‘gﬁ>&9®9a(lg draveabegn shawadP R effestive in |
i CRle19 g i
the e e P ER TS B SOV R 20020 5AR88FEE have proven
tgccacttat tactgccaac agtggagtag taacccgctc 1440
acgttcggtg gcgggaccaa ggtggagatc aaa 1473 <210> 224

<211> 491 <212> PRT <213> artificial sequence <220>
<223> CD20xanti -CD3 VH7VL1 <400> 224 G n lie Val Leu

~ ~ ~ Al - o A o ~ ~ ~ AN oA -



<220> <223> CD20xanti -CD3 VH7/VL2 <400> 226 Gn lie

Val Leu Ser G n Ser Pro Ala lie Leu Ser Ala Ser Pro
waRopsa@23b6 G u Lys Val Thr Met Thr Cys Arg Al aPGEEPe4/011646

Ser Leu Ser Phe Met 20 25 3% His Trp Tyr G n Gn Lys

Pro Gy Ser Ser Pro Lys Pro Trp lie Tyr 35 40 45 Al a

Y 3 . | .y r . 710,
efficacy 3ha Jeler iy iR g By SUTMEar o fotiefind Bondiveglos of 75%
and 48%u imhprehviieusherumtreptsdl oG relapsadEefraddry Gndaesd nspHodgkin's

Ala Ala Thr r,.Ph s, Hi Tr r Ser, n P
ymphdd, TeErgahel caiaRsstRy, 2PaSa el Bheotvar(iiliprih ,4-30)
Furthefrh¥ré 30D 28 ¥nfibodiss hald bebBlnidBly tikdd fd tredll réldgsihg>6r advanced

Gy Gy Gy Gy Ser Gn Val Gn Leu Arg Gn Pro 115
stage B-zell neep@sinswith @neffieacyefiabowd 560 Gy Ala Ser Val

Lys Met Ser Cys Lys 130 135 140 Ala Ser Ay Tyr Thr

Phe Thr Ser Tyr Asn Met His Trp Val Lys G n 145 150
In a pakiéulddp préterrBd erbadifdemt of thd-presehtiinbieptibh eCOBYspdcifid-binding

e Tyr Pro Ay Asn 165 170 175 Gy Asp Thr, Ser Tyr Asn.
constrygty” [aje Previded, aviichy scomprisenr aLedeimmunized 1dgmpdp directed

soansGhpelip iftectingShishotdh &5 B Kholl iodfia comai

which Jpyecifidatly AindAtgintetactd witd Y3DZD.\Sus céHdritida?éhadsm in Tables
» %yr Val Asp Tyr P&_Asp Tyr _Trp Gé Gn @y Thr Leu
8A anq/£B. THie moeduiés Aogsin ables) 8Adndrh @ryb@%efef# & ynentioned

above §r{] T@gles\@g. %gnfsfri‘%lz yVE (gbrggi:ns it arﬁ@d&}l h%gnﬁg gygcﬁlcnty for
the huingn GDS adigerc6ar be SHecte\frdm rth@segbeacdhiasAe olyiin SEQ ID

NOs.: gl:]orgé. BI&?J“E niz‘\@p\/ﬁrgorgpyp% aﬁt?igmigg hzars\;/%ggrégegfjéty for the
humangrl]g%&gig%g%i}ogg @Q%cﬂe%lfrgmrthgmeqi?ﬁﬁcéy bsAeh o i $%% ID NOs.:

g Val Thr lie Thr r 305 310 315 3

78, BOAspﬁlyﬁéwesVH mioteigatormain ofl hurmgn Q20 entibedyuisSes sgeput in SEQ
ID No.gjzoﬁl’rge iﬁ_;pr%sqns ?n%ﬁ%fﬁyﬁmﬁs@o@[ar@%dﬁ'%a%ét &t;i‘n SEQ D

NO.: 1E2uiveh ditter Thé nfdduléhair A/€ ofB/Gliara pait of Beinalini2ed VH/VL or

~ Ser Gy 355 360 365 Gu Gy Thr- Ser Thr Ay Ser Gy
VLVH@pipteiar dagnaing frogerangaptiopdy Aayirgy speeificigdopdpe Aagman CD3

ool ol rEGHITBLOFES5hRI A BBl 8] ok a st ot
in SEQMD WO SeWKam efrer Wad rmideiuld pairdQE 6t E/GLR Masair\sh VH/VL or

Trp Tyr Gn An Lys Pro. Qy Lys Ala Pro Lys Arg Trp
VLVHfidgn @@oarztﬁ@ddsfoaw% sm@aﬂwfos@e QRZ%N'%Y% pgeﬁ%lwdule Bor

. el BB 88 QSR 1. T

respect$® giaapsiéDp@teinAnpddlea ANBaCTand Eyff-Grgre Cysnddted & each other

TIr er Ser Asn Pro. Ley 465 470 475 480 Thr Yim .
througly ol rrRulE, B, Babing thes Segdennes Ao tcadon SER BINO.: 174,
Howevéf/8s madiorldd abéds andhlditibaRserfRd H?é(}ﬁ Be SA#8ducE? 5t cloning
- CD20xanti -CD3 VH/VL3 <400> 227Page 192 caaattgttc
purposest (fokercas depictastnaSEQCR NEO.{I#) betweem duy N Lgani gubseguent V
domai 0 atgacttgca gggccagctc aagtttaagt ttcatgcact

gt accagca gaagccagga 120 tcctccccca aaccct ggat

ttatgccaca tccaacctgg cttctggagt ccctgctcgc 180

ttcagtggca gtgggtctgg gacctcttac tctctcacaa tcagcagagt

ctgaa 240 gatgctgcca cttatttctg ccatc

t
Nucleicgg%%gtrgglggu@écge RY ARy IZRY \@-@@%@ggg& grgtibodies having
specifigggfo?%é‘%rﬁé?\gé@%t &q@eﬁwc&ﬁgﬁ@ g@%c%ﬁﬁé@é@t@gﬁaﬁgghg& 49%5et out

ct caggt gc aact g¢ggca gccigggg
in SEQgtiatNOsgc78t oradicgddgcidiz0 asidg it gdes agyaoiding gigimmunized VL

eSS SSEER G T BB OV R gnn gy
from th& ehess A0 sEAGRRES 3PQAY NES2AGT, CARYGYIRCPhe nucleic acid

ttgact gcag acaaatcctc cagcacagcc 600 tacat gcagc
t cagcagtct gacatctgag gactctgcgg tctattactg tgcaagatcg
660 cactacggta gtaactacgt agactacttt gactactggg
gccaaggcac actagtcaca 720 gtctcgacag gaggt ggt gg

e — e~ o~




Asp He Lys Leu Gdn dn Ser Gy Ala Gu Leu Ala Arg
Pro Ay Ala 10 15 Ser Val Lys Met Ser Cys Lys Thr Ser
WQ@000286402200> 230 <211> 15 <212> PRT <213> art i PCT/ER1004/011646
sequence <220> <223> non-dé#mmuni zed anti - CD3
Framework 2 <400> 230 Trp Val Lys Gn Arg Pro Ay Gn
moleci bpeSiing ths VIR pro®Irtmat! ofheamuRad A0 bfddyisss set out
in SEQ1dia N@i: rﬁﬁﬂaszrmdnacielome rAoleceleoeicalirgl te- VR 3protsin domain of

S T, T Me
the huflh G829 SMinddis 58ap? St arC apiNey 1 s Wer] Ehpdf g module
pair A/b/br B/G ¥5otéb B AlbleRPadd Sfcofiida aaammuﬁﬂﬁmz”emwm or
212> PRT <213> artificial sequence <220> <2

VL/VH n@rmt@a. demainse froahtan epdbedw haming speeifioity fQBZhéfrprf‘Gal} CD3

oo L% 0 AL T, APty The e 85 350 5tbbrcs o

- set ouBENSEQEDRO.f 26200¢het3 2ithbe tiee mddule Pair AIC drhe/Q denotes a
<210> 234 <211> 4 <212> PRT <213> artificial sequence

nucleic<agig senepging B leﬂfc‘é%mr \AgWbi-fromyanmntibpdy hayingespecificity

<2 >
or e 9380 3057 ol S50 oM SALE” s bod S FIERI aci
sequengesad sbt ma%mﬁwﬂ)lﬁaﬂ%%@mpsmm:md modules A-B-C
%r ificial sequencePage 197 <220> <223> 5-10 E}ISBL
and EHm aresernesiag ipgaet fitaer thyaust ayeleis aeigh medd having the
sequerﬁfegéscts@f 86t RAPEQAGPAD IFPHIAS ARbrEfivaUIBREFSEERID NO.; 175 may
agtccagtca gagtctgtta aacagtggaa atcaaaagaa ctacttgac
- also bea(sadgg: aonjagaten yhadomaiyy withagcaulsequanhst gomgin (mcludmg an

additoh i G et Sertg GeaLa Joh T AHPGERS 240

at cagcagtg tgcaggctga agacctggca gtttattact gtcagaatga
ttatagttat 300 ccgctcacgt tcggtgctgg gaccaagctt
gagat caaag gtggtggtgg ttctggcggc 360 ggcggctccg
gt ggt ggt gg ttctgaggtg cagctgctcg agcagtctgg agctgagcetg
420 gtaaggcctg ggacttcagt gaagatatcc tgcaaggctt
ctggatacgc cttcactaac 480 tactggctag gttgggtaaa
gcagaggcct ggacat ggac ttgagtggat tggagatatt 540
ttccctggaa gtggtaatat ccactacaat gagaagttca agggcaaagc
- cacactgact 600 gcagacaaat cttcgagcac agcctatatg
‘cagct cagta gcctgacatt tgaggactct 660 gctgtctatt
tctgtgcaag actgaggaac tgggacgagc ctatggacta ctggggccaa
720 gggaccacgg tcaccgtctc ctccggaggt ggtggatccg
acgt ccaact ggtgcagtca 780 ggggct gaag tgaaaaaacc
t ggggcct ca gt gaaggt gt cctgcaaggc ttctggctac 840
acctttacta ggtacacgat gcactgggta aggcaggcac ctggacaggg
tct ggaatgg 900 attggataca ttaatcctag ccgtggttat
actaattacg cagacagcgt caagggccgc 960 ttcacaatca
ct acagacaa atccaccagc acagcctaca tggaactgag cagcctgcgt
1020 tctgaggaca ctgcaaccta ttactgtgca agatattatg
atgatcatta ctgccttgac 1080 tactggggcc aaggcaccac
ggtcaccgtc tcctcaggcg aaggtactag tactggttct 1140
ggt ggaagt g gaggttcagg tggagcagac gacattcaga tgacccagtc
tccatctagc 1200 ctgtctgcat ctgtcgggga ccgtgtcacc
at cacctgca gagccagtca aagtgtaagt 1260 tacat gaact
ggt accagca gaagccgggc aaggcaccca aaagatggat ttatgacaca
1320 tccaaagtgg cttctggagt ccctgctcgc ttcagtggca
gt gggt ct gg gaccgactac 1380 tctctcacaa tcaacagctt
ggaggct gaa gatgctgcca cttattactg ccaacagtgg 1440
agt agt aacc cgctcacgtt cggtggcggg accaaggt gg agat caaa
1488 <210> 237 <211> 496 <212> PRTPage 198 <213>
artificial sequence <220> <223> 5-10xVH5VLI LHHL <400>
237 Gu Leu Val Met Thr G n Ser Pro Ser Ser Leu Thr
Val Thr ‘Ala Gy 10 15 Qu Lys Val Thr Met Ser Cys Lys
Ser Ser G n Ser Leu Leu Asn Ser 20 25 30 Gy Asn Gn
Lys Asn Tyr Leu Thr Trp Tyr Gn Gn Lys Pro Gy Gn 35
40 45 Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg
Gu Ser Ay Val 50 55 60 Pro Asp Arg Phe Thr Gly Ser

T ——y N B W



Table 8A Deimmunized anti-human CD3 constructs comprising single chain anti-CD20 variable regions: amino acid

aggaact ggg acgagcctat ggactactgg ggccaaggga ccacggtcac
cgtctcctca 360 ggtggtggtg gttctggcgg cggcggcetcce
w@aiogniat g gttctgagct cgtgatgaca 420 cagt ct CCBCT/EP2004/011646
cctccctgac tgtgacagca ggaga&jaagg tcactatgag ctgcaagtcc
480 agtcagagtc tgttaaacag tggaaatcaa aagaact act
t gacct ggta ccagcagaaa 540 ccagggcagc ctcctaaact
gttgatctac tgggcatcca ctagggaatc tggggtccct 600
gatcgcttca caggcagtgg atctggaaca gatttcactc tcaccatcag
cagtgtgcag 660 gctgaagacc tggcagttta ttactgtcag
aatgattata gttatccgct cacgttcggt 720 gctgggacca
agct t gagat caaat ccgga ggtggtggat ccgacgtcca act ggtgcag
780 tcaggggctg aagt gaaaaa acctggggcc tcagtgaagg
tgtcctgcaa ggcttctggc 840 tacaccttta ctaggtacac
gat gcact gg gt aaggcagg cacctggaca gggtctggaa 900
t ggat t ggat] dcdtitjadidc [t dgdcqt gotf] faffa¢ti aaft |acgcagacag

cgt claagggd 96Q ggqtticgcaa [t gagt acaga ¢aaat cg¢acc
agcaca ct gcdt gggaqdt |gaggqagcatg 1020 |cgttictgagg
acactg) qEsH|ay T gALAL] TaImgal garrea |t t act gect t
1060 190 dot || ot o | A G | 3 4 ¢ cag
gcga g t|at{iget|ggt | F140Pagh 1201 Tl et g+gdaa |
gtggag@tc ggdt dgdgqga {gacdagat|it ¢ agat gagcg¢a|gtctccatct
1200 agcctigt|ct{g |cdt gt gt dgg dggaccgt/gtic |ag¢cat ¢acct
gcagagccag-ticdaggtigtia 12 40 agt ttacatiga actiggt acca
gcagaagccg dggqagggcgc |cqajgaggat g datttatgac |1320
acat|®aaad t|ggct|t qt dg |agt qcqt gct| gggttcagtg|gcagt gggtc
tggges;:cgac 1250, | e8| el ctcad_dadthededy, clitggaggct
gaaga get d qEHEY|RHY| A oY 1R £l | SN FgBgt agt a
accclge gty Q;Q%QLQ B]g4D>4QaggY| gdagat 2oz a 1491
ngmgqﬁi ﬁggwwmﬁﬁiggﬁam
sequence <228 RISESHI SRV | THHE | 348505 239 Gl u
Val (@ @>Ldu |Bep|SiR |G| D |Sak |82 | Xz |6 ®|e&|Val Arg
Pro |@ 210 158N %i%gg@ g;@ﬁgg_@@gs Al a Ser
Gy "I?y%Ala Q’g‘ﬁhg ES §5v>¥:f><'|§ L& Gy Trp
Val |¥s2.dl|n gfg,pfgaﬁﬁmgy)p;w@g% 35 40 45
lie @ Adp Daﬂwgcg 38&38(388 81 H's Tyr
Asn [&u Lys [SYHF Phe —Lyqd“Ey“iye A a~Thn Leu Thr
Al a /gp Lys |Ser |Ser (Ser |Thr |Alla (63 10 {753 80 Tyr Met
A n [u Sqr |Sgr [Lgu |Thr {Phe |Glu [A4p |Ser [Alla|Val Tyr
Phe 85 90 [95 I Arq det Ml P Gu Pro
mtMpwwﬁgggggﬂﬁﬁrgrggﬁﬁerI
Thr Vat Sdr |Sdr |dly Gy Idly \Gly IS [dly ldly |Gy 115
120 125 dly |8ero|@|w|dly. (Gl [&l|so|Sde ey |Val Met
Thr G2 SeFVJ' s &g i’t%’ ‘ﬁé’ @I&’%g g(%’ée%’ Leu Thr
Val T% Al ey e TEys Vgt TH Vet TSeT oS |Lys Ser
145 150 195, SR (R |G (|88 Rl &86(Ay Asn
An LS AsﬁJwrtqu-Thf‘ﬁﬁ’EEg&TB“ﬁPen G n
Lys Pr® dpy—ehnPro—Pre—bystkeutkgutHe R Trp Al a
180 [1&5 19%&&%&Ng@w&&@§%HQr&Asp Arg
Phe [T Q| |Sek (& F|(Seke| 95 | 00 (X6 |G| 3| Asp Phe
Thr Lett The Lile {Ser ISdr I\val {din lAlla {Gu Agdp |Leu 210
215 P Al Nab B | d|s |48 Ser Tyr
Pro L& Th;ED Ph€°(3t39°?zg %§ 295 | 4% ﬁggg Thr Lys
Leu G& e Ly (Ser (G VAL IVASE]S | 245 250
255 Gy Lemwmamééégﬁdm@m%%ééws Pro
Gy A4 Ser val 260 1265 P70 Il ys VAl 1Sar IS llys Al a
Ser Gy TyIr_[Elg [Rhie (8o & ep (Bt [Hlko (MED | 215|280 285
Hs [Trp Vafgjg@@@#&&@gey*eh*@y'\—teg-au Trp H
o€ Gy Ty 2 29513 He AsmPrio(Sar jArg [&ly Tyr Thr
2Asn [Tyr N a |Asp |Ser [val [Lyls |Gy [305 {310 |315 |320 Arg
SPhe [Thr i e [Thin [T BS[o [Wiso [Ssi0 [Fhkv|8erst o |Al & Tyr
SMet (6 u §25 B30 335 lLeu Sef (Ser|Cel Arlg [Sef |G u Asp
oThr AlaCGhr [Tyr [Tyr Al fa |Ar(g 3410 345 1390 [Tyr Tyr

Asp ASp HIS Tyr Cys Leu Asp Tyr 1Irp dy dn Gy Thr
Thr 355 360 365 Val Thr Val Ser Ser Ay Gu Gy Thr
Ser Thr Ay Ser Gy Gy Ser 370 375 380Page 203 dy



Table 8B Deimmunized anti-human CD3 constructs comprising single chain anti-CD20 variable regions: Nucleotide sequence

Gy Thr Lys Val Gu lie Lys Ay Qu Gy Thr Ser Thr
Ay Ser Gy 355 360 365 Ay Ser Gy Gy Ser dy Ay
wab@shs2sp Val A n Leu Val G n Ser 370 375 38B0r/&P2004/011646
Ala GQu Val Lys Lys Pro Gy6Al a Ser Val Lys Val Ser
Cys Lys 385 390 395 400 Ala Ser Gy Tyr Thr Phe Thr
Arg Tyr Thr Met His Trp Val Arg G n 405 410 415 Al a
Pro Gy Gn Ay Leu Qu Trp lie Ay Tyr lie Asn Pro
Ser Arg 420 425 430 Gy Tyr Thr Asn Tyr Ala Asp Ser
Val Lys Gy Arg Phe Thr lie Thr 435 440 445 Thr Asp
Lys Ser Thr Ser Thr Ala Tyr Met G u Leu Ser Ser Leu
Arg 450 455 460 Ser G u Asp Thr Ala Thr Tyr Tyr Cys
Ala Arg Tyr Tyr Asp Asp Hi s 465 470 475 480 Tyr Cys
Leu Asp Tyr Trp Ay Gn Gy Thr Thr Val Thr Val Ser
Ser 485 490 495 <210> 242 <211> 1491 <212> DNA <213>

Ci @l [séqliehcg K2ROP k2R3p b- LOkVLI VH5 HLLHPage
DO> 242 gaggtgcagc|tgctcgapca gtetggagcet
Jt @a| ggcet gggac ttcapt gapg| 6P At atcctgca
:fgg gtg.ﬁ.ﬁfﬁ% fﬁtgﬂ%&‘ ﬁEtEggttg ggt aaagcag
FECLiggan | al m:ﬁ:ga.: fa|gatattttcc
itod -t-‘(a"a_1-difral:3:1:8? ﬂgaﬂﬁgﬂﬁgttcaaggg
cacalcigactgcag acpaattic|gpgecaragec 240
cagc|t cagt agect gafajtigag| gactcigetg tectatttcetg
rei-g-3P0aggnatt Eg; aefragettat—ggact act gg
jg@a| ctacggt cac cgfctcetcal 360( gpt ggt ggt g
;c;g cig:g;g c;gg got ggtg| gt t ¢t pagct cgt gat gaca
[ ealrem) hew] CLEEE o) HOGa gfagagaagg
&aﬂ S@%a@:i’ﬁﬁ S g% T |t t aaacag
%za‘g @@%‘Z‘Za@ >1 QR HgI S LrAgepgaaa 540
,qucig,a Bt gatpiae | Efitat cca ctagggaat
i | 3| g caF T Rae ) Bt ct ggaaca
g b f%ggm lrdng BEO|Qrt gaagacc
N # | DBD 8%@3@3% 8§wmtwmﬂmm
jZaeid 3481 Ku3 Rl rapdt Spg oK gt ggt ggat
H0R | QAR RN B [oTRATRIR Y ct gt ct gc
@§§§W@§n$@%§@wémmwtmo
pt aa| gt acat gag €t ggtaccag| capgpagccgg gcaaggcacc
ht gg| 900|atttatgaca tatccaaagt | ggcttctgga
jctciacticagtgg cagt ggat et | 960( gggaccgact
Lac @adcaacaac tiogagast gl aagat gectge cacttattac
@sﬂz(ﬁ(ﬁ(@r@ﬁéi%tiﬁ Brepeteidiol cagt ggeg
aaggt tggagatcaan 10801 ggcgangpta €t agt act gg
el e dimact ¢ 1140
;%% A m(}g(}gmicgm}g}asca @aapvt gggg cct cagt gaa
% C{IZ0D aaggeti{cio| getacacet act aggt ac
» OOl & o ey wirB0Cagggt ct gg
r%g gﬁ%&a@ﬁw%@ﬁ :%13% "GiTHact aa ttacgcagac
agcyttaagyggcrotticacTaattagtacayacaaat cca
A 0RO | Ot @CA Qe 1880 |olgagtageel gcgt t ct ga
R R IR R RIRIERIELOGa: 1420
tgectigactactg—ggyctaaggcaccacygt ca cegtctectce
&2d0 | MR | TXBIS | 49% | wPDPR I PHE|KR213> artificial
e 22205 | <2285 | 5{TUX VT VHS | HIt HPage 208 <400>
VA E-Tlel el Jd @ h-felf—Ey Ala Gu Leu
ISPPOLERY ] FRTRISERISVRIQLRSAN i e Ser Cys Lys
a Ser“%@ N?NL@ P‘B‘i‘ ﬁ E'r:g:_‘f%ss“:so Tyr Trp Leu
Gy TrhoVel olysCGREm/ REOGHYHRSTCGRY Leu Gu Trp 35
40 4EP£‘:IF 'i‘e'\d‘)%ﬁgg;gl 'i\tig#ﬁe';ﬁr\o"aﬁygsgr ~@Ey Asn lie His
Ty Ash ¢ Iys 50[5% 60 e[Lys|dy[Lys Ala Thr Leu
Thl‘é Al g Asp Lysg $Sen $en $en Thn AN a 65(70 75 80 Tyr
Mtz G Nl &iicnda| b mlelio, B —Rheouorep Ser Al a Val
Tyi§ Phe 8590 95|Cys |Ala|Alg|Leu|Alg|Asn Trp Asp GQu
Pro Metl Asp Ty Trp Gy @nm 100 10% 110 Gy Thr Thr

var Thr val  Ser Ser y dy dy Gy Ser dy dy Ay
115 120 125 GJy Ser Ay Gy Gy Gy Ser Qu Leu Val
Met Thr G n Ser Pro Ser 130 135 140 Ser Leu Thr Val

— s o~ a1 ——y A A o ~ ~ A A -



Gy Thr Thr Val Thr Val Ser Ser Ay Gy Gy Gy Ser

Ay Gy Gy 115 120 125 Ay Ser Gy Ay Ay Ay Ser
w@kaosioen22d/al Met Thr G n Ser Pro Ser 130 135 1BOPEB®04/011646

212 Ser Leu Thr Val Thr Al&7G3y Qu Lys Val Thr Met

Ser Cys Lys Ser 145 150 155 160 Ser G n Ser Leu Leu

or 15633, B0 BD 190 G BN RIS il rsen

inventiomn ecoleprls'ErspaAI arrﬂrﬁi)atbﬁis stg0esee Which Aisgséleategefro® ythe group
. Val Pro Asp Arg Phe Thr Ay Ser Ay Ser 195 200 205
_consisfg Ofrr Asp Phe Thr Leu Thr lie Ser Ser Val Gn Ala

(a) @1 lbrrﬁﬁ@ def sédfertkPas 2Rowhan Al ohe of SECOIS N@&.n2A8N220, 222,
T r Ser Tyr Pro Leu Thr Phé Gy 225 230 235 240
@AOTIQrZSL.ys Leu Gu lie Lys Ser Gy Ay Gy Gy

Ser As al] 245 250 25 Val .

(0) & el aflodgibrReriaidefty afiicR adgetendd fs ShBwn in any
Yaé obRT SEBID-ND. 2P £7,3e19, G0y, 338, XIF oPPe7:|dHd Arg Tyr
Thr Met 275 280 285 H s Trp Val Arg Gn ‘Ala Pro Ay

() a@pnamynp |asid equenge |enrcoded yr a2nacleigs agiglp sefwenesh which is

- BefertiadhEaghiuldf ik UerERE chile PiendBorl seleric¥or (b)

(d) Sed amihoSecid Tdequdnae Toricoded €y ﬁ@éle&ﬁ@c%ée@o‘éehybndlzmg
- Ser Leu ArgleSer Au Asp Thr. Ala Thr Tyr Tyr

With theccomlemsmtary stigfid k3 m@elﬂ.%c@ﬁeq@acq@@ si%fwed in (b)
55 360 365 Val Thr Val

g[b{&erssrtﬁn%%t @bﬁldgayofl{%néﬁlbn r dy Ser Gy Ay Ser

370 375 380Page 213 Gly Ay Ser Ay Ay Ala Asp Asp e

Val Leu Thr n Ser. 385 ; 395 400 Thr
The prasintiaeion 456 parjdes (PrAg3 APacRDITdNS SOMsEyds Agmrising a
first doﬁ“\a’iln Wcﬁ%ﬁeﬂ%@aﬁﬁblr@sntosﬁum\éﬁ'C§§raﬁrd’ ha¥&kdaged E"rdSbensny to
ro dy Lys 420 425 430 Ala Pro
generaﬁe gT'DqH epléopm aAdchmmpnsag ayslg\o@en\mchsseond}qpnwam directed

agains{igahakle af Pindifo (o] CHAD. paficRs oialisR anagihieg aqd\sequence

encoddd by Al @U&%M 5P séh@ericehyibididing Wik tHa/ 8o rén%rﬂagg)trand of a
470 475 480 Trp Ser Ser Asn Pro Leu . Thr P

nucleic@gid srRAUERES vadefined én dHrarsm a@@%yg topamuckels ae@y lgequence

os s 33 L SEPT 34 A0 580 08, R v

hybridizaticit eohditioas 0The Kegas Cagbadigation'gand diserrgjent Conditions” have

at gagctgca agtccagtca gagtctgtta aacagtggaa atcaaaagaa
been dgpeiiad ierein above,gThR caGESRRkLAE da T lgoagearTERodiments apply
here mﬁ?ﬁ%trghtﬁﬁém actgggc atccactagg 180 gaatctgggg

tccctgatcg Ccttcacaggc agtggatctg gaacagattt cactctcacc

240 atcagcagtg tgcaggctga agacctggca gtttattact

T R T E—
for us&%ﬂﬂﬁr@éﬂn@ﬁ% ProE ANt dsd/Braeidiofatitii BF BCELIPAGARUCYg8rders,

agctgagctg 420 gtaaggcctg ggacttcagt gaagatatcc
preferablyc rathgcmedical ifdervegtion of tuupheralserageeiziably in the treatment

C ct ag.qgtt gggt aaa gcagaggcct ggacat ggac ttgagtggat
of ”0”'3'8@99331 f,y[rﬂ)h%%aqt tccctggaa gtggtaatat ccactacaat
gagaagttca agggcaaagc cacactgact 600 gcagacaaat

cttcgagcac agcctatatg cagctcagta gcctgacatt tgaggactct

The ingeotieft tajse tpieyides tfgr mca@ql Aamence gepeatipag@ CD3 specific
t a 720 gggaccacgg tcaccgtctc

bmd'ni{%ﬁ:gg B th%' 'g[fgﬁg acattgtact gacccagtct 780 _
ccagcaactc tgt ct ctgtc tccaggggag cgtgccaccc tgagctgcag

cagtcaa 840 agtgtaagtt acatgaact gt accagcag
It s evigiagt o e ResL akleq i Nigyar dhak eoplsioRasoMecgs may be added

to the gg@@%%&&%&ég&@&ﬁ%& u%tn@ii‘ahC%F e&&f’f\%egSa“ré‘&oi&g%ﬁﬁ&%uonal
accgactact ctctcacaat caacagcttg gct gaag
atgctgccac ttattactgc 1020 caacagtgga gt agtaaccc ~
gctcacgttc ggtggcggga ccaaggtgga gat caaaggc 1080
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga
cgacgtccaa 1140 ctggtgcagt caggggctga agtgaaaaaa



gggaccgact actctctcac aatcaacagc ttggaggctg aagatgctgc
cacttattac 1020 tgccaacagt ggagtagtaa cccgctcacg
WO t@gniacg ggaccaaggt ggagat caaa 1080 ggcgaagetEHEP2004/011646
ctagtactgg ttctggtgga agtggdggtt caggtggagc agacgacgtc
- 1140 caactggtgc agtcaggggc tgaagtgaaa aaacctgggg ~
enhanderh C 3HdERa %EQQNH@IQOa%@g%?‘:tlﬁdl%‘éoacéﬁﬁ%smn of the
tact aggt ac acgatgcact gggtaaggca ggcacctgga 1260
polynuclagtide of ¢he invegtian trgay beaeraploaad Acstatyb@trgk@tbﬂ@tsasuem is for

exampl 505 2 PRl L o2 S5R0°L 820, AALACL 08 Gossen and

Bulardt(BFdH NHtOAcaeaser ISR 884a ey, 65547955253]9@@ @obdar 8840Trends
440 cattactgcc ttgactactg gggccaa ggc accacggt ca

BlOteCh;c‘gZ €19¢4)c 58-6R 0 or axdeameipasong-in le2gene expregsiopsystem

 as desindd. g By CEUKTSBa B B8 S5l G cer Gy s
Glu Leu Val Arg Pro Ay 10 15 Thr Ser Val Lys lie Ser

Lys. Ala Ser Gy Tyr Ala Phe Thr Asn 20 25 30 T
Furthen'ﬂ@remmlseawsagﬁd/écpr Weewrmges:mﬁt@wﬂpsa@ yneléeeules may

containc l‘fO\T r @xéﬁg@r ARi géas?e& S%h@nggﬂéLe%t@ey %ﬁlo@é(s Said

modificaltiend Infiay be uEbfulA‘d)rathéSﬂametﬁm ofSthe Sea:le'&fmmd\lmolé&ﬂémgamst
75 80 Tyr Met A n Lek%Ser Seé Jaeu Tlﬁf Phe G u Asp Ser _
endo- g n&i/quexqawclpﬁ%e%gng aldy Nujcieie cqcid, g9 8% pmay be

transcr%‘ra %?n\%{b %at@?{éc@é{m géﬁnl za %@ne&%‘;g 2 y@é‘% %k?/@vs for the

‘ transcr(ﬂtipn@bﬁ/saldﬁnutm 42id 1BolecBly inGhe Gl IGithisGegpset; it(E ualso to be
r Pro Ser 130 135 140, Ser

G i
undersit it Hieh RoracPalle E9E B USH, Tolnfosts, 1aipetings o “gene
therapéﬁfc” %réé&wé‘@ﬁnlﬁl%tﬁéf embbdipent 24id-PcRid agkf n@lé;‘cules are

s Asn Tyr Leu Thr Trp 165 170 175 Tyr Gn
labeleotaMel_hpdsn%b the yle@atiopref mucleicyacide@re evell keownrinithe art, e.g.,

r Arg G u &Y Val _Pro. _

Soutnefh Gy ooy PLF ofefimtsexdghoighy TR\ erihPaiRiht may be

useful fRIrescidénihgindthbds ifer wf |ﬁgfsd&bs§ﬂmmﬁo@juﬁh@n A8 thd-Bucleic acid
. 210 215 220Page 219 Al a Val Tyr Tyr C%/s A n Asn Asp
molecutgs dergribpgralimve dusingrggnestherany approaghes.23s 240 Al a
Gy Thr Lys Leu Gu lie Lys Ser Gy Gy Ay Gy Ser

Asp lie 245 250 255 Val Leu -Thr G n Ser Pro Ala Thr :

Said nueleicSacidLaiolsiie(S) may \beGaureBOMbGEhtRO pradfiidedl ehifaric nucleic

acid méfeg: ego%}@s%awro (Sgﬁé %n%nﬁ%lq\é%:g a? rquém%e rgo@fégles either

alone d&}ilz céfr%er i%t@wﬁefé?’%bl%%ﬁeﬂ‘%l%ﬁgcé %leeég{pdgéf ésl%ctor
: 305 310 315 320 Gy Thr Asp Tyr Ser Leu Thr I|e Asn
Ser lLeu u a u Asp Ala 325 330 335 Al a.Tht
The prasenicpteridh Befefers) A relaBsibn BRgif ommininghcleio acid
molecyféQe38ieii b releht TiVerish. Val Gu e Lys Gy Gu Gy
Thr Ser Thr Gy Ser 355 360 365 Gy Gy Ser Ay Gy
Many Rufablg yectprs areakpeyn Ag shase sidlied i maleculex hlqmy 3'76 choice of

e R0SHEo oAl Sl RS oS v

bacter@bha@’é’@ aid  diher T\chtd'r’@r u&i@ﬂ thavertiondiy vﬁr @eﬂa@ﬁc%ﬁgmeermg
Ala Pro Leu Gu Tr

Methoqs p\g}lpl'piafﬁ el lgmqumgcg tlsz Aklgeq;ny thga ﬁan ,ngusgd ¥q\|0@nstruct

vanoué?ﬁ:ﬂ %@fd{@gdé&?cﬁy é‘%@ Tpfﬁﬁ %Hmﬁ.’ tﬁé5t%49ucﬁlude% yérscrlbed in

SambrSek el.au (I@&Q:lt4)5@1d4§‘0€anel ZRaoret B’rcﬁecol@lm Mslpcllar Bidlagy, Green

ST TR T YR e g R

polynug%)ggg%NAﬁL /e rs%?qgvé%ﬁnsgén belidzoRsitufedtLibto éﬂ?%omes for

> artiticral sequence <220> <223>
VH5VL3 LLHHL <400> 250 gagctcgtga tgacacagtc tccatcctcc
ct gact gt ga cagcaggaga gaaggtcact 60 atgagctgca
agt ccagtca gagtctgtta aacagtggaa atcaaaagaa ctacttgacc
120 tggtaccagc agaaaccagg gcagcctcct aaactgttga



435 440 445 Ala Arg Phe Ser Gy Ser Gy Ser Ay Thr

Asp Tyr Ser Leu Thr |ie 450 455 460 Asn Ser Leu Qu
wWeb@saH220sp Ala Ala Thr Tyr Tyr Cys G n G n TPEI/ABH04/011646

470 475 480 Ser Ser Asn Pré9Leu Thr Phe Ay Ay Ay

Thr Lys Val GQu lie Lys 485 490 495 <210> 252 <211>

delivery48 kareet Z2llPNAs <Fddrs st inf fupthal deedidenlBw=4288nmg2vector was
- 10VHSVL3 HLHL <400> ZSéﬁaggtgcagc tgct cgagca

used tgisolatg andividyabsequsnees gf WV Agialevantsequrnegs e@n be transferred
o RS YR GYRhEE SpPLARICEl Lo ARARG! BCLaaRI A% L uired.

Typicabalboalig Véstors BeRaet pBIueasist SKapGEM, hacaabeme22 and pGBTI.
agtt caaggg caaagccaca ctgact cag acaaatcttc aécacagcc
'8

Typicabexpressian yealpes eiieantR AEdaPERittlcp CAT.

| _ o
Prefordfy Sed Sk hoEARAAELE AP IBFLBRAE LR = requitony
sequergi g rablydiriiedctoosHid auekie goiat ssquente Enegtimgoa bidspeeifiet single

. cgtgatgaca 420 cagtctccat cctccctgac tgtgacagca
chain %ﬁ'&gﬁbgﬁ@@”‘#@ﬁ@@ﬁﬂ@‘gé‘e&'ﬁcaagtcc 480 agt cagagtc
c _ .
Such e R B oR AT ISE e JABREOR RPN may
includec bapgmeater, & gplige ccadse@ie) Bansiatida ipiiatignt ¢adon, translation and

oSSBT BT B8 O SR AR
moleculé t &t ‘b@%?éti Qiriked9to /S4dIekprREapmd Rafbl fences allowing

caaat ccgga gdtggtggat ccgacgtcca actggtgcag 7
expressioadn gyeatyotiagr gaekearyoticcellfgggcc t cagt gaagg t gt cct gcaa
. cttagt 840 tacaccttta ctaggtacac gatgcact . -
Itis e gg&éctggg S@Igc\é? arégaaa gedipéqsgsg(%hv% rgzggg:tr{sgagg’:e nucleic acid
molecudé @8htSdihg @ bidpEsiat 9iigld ahaiR aatibbdpesrtE Rt defiféd ABBKIAC
960 cgcttcacaa tcactacaga caaat ccacc agcacagcct

The tegpategidalony gaguanes't fas2to By sequriresc adiet as¢ necessary to

e I o

such cbagblsé@EncksAdiffert dgp@uiiag Aipppatet hestagghaagch prokaryotes,
gacgacattg tactgaccca gtctccagca 1200 actct gé_ct [o i

control; ResUeRaRy §6a8EYY gdicldge cipjarpetergcHbesRtaly kindiaggtgtea and

termindtofR) agt t&%gﬁl?gfggghﬁga A2 ehHeleioa promoters,

ccaaaagatg 0 0 acatccaaag tggcttclgg
terminatgt @ridgcin sgnte dastbgces; aghauters! dgmdactivatoks380 transcription
tact ctctca, cagt caacag cttggaggct gaagatgctg ccacttatta
factorse (s 4elEhg coAe SGRUERERt b ALEOTRS Ao Mg ot minimum, all
compoﬁGS@CﬁféagGe%?g@E GcH a?é%c%%%glg/ ?o'?%éri%%_?xoﬂg%nﬂzﬂr%? also

PRT <213> artificial sequence <220> <22 T0VH5VL3
includeHaddlitierr) Gielvasageous vempanentssu Leu Gu A n Ser Ay Al a

The o bl e o K A AR e U sgients so
describdParedt {Je¥atibhizhipberryitting thedY © fAhetidA ¥ tef iflede8Ynanner. A
Gu Trp 35 40 45 lie Gy Asp lie Phe Pro Gy Ser G

. X 0 . y
controlggaquenee Fpreraply linkedte alcpsirgpseiepsepn dgated imspchysway that

expresHich b KBl Sod i R At feyBute SR (orpdigd ith the
controlAsgqusticedl ih Yase The doneroBSeflede foya promoten it &obvigus for a

. Asn Trp Asp Gu Pro Met Asp Tyr, Trp Ay G n 100 105
skilled pegsan @aﬂ'ﬂPUh*ﬁrSthe‘ﬁrﬂU%Fa is peeferegBly gspday ay

r i Y "
Ths, e Vedely pisttraphy sy el el ARt pisql vector'is
a consBact thaticambe \UsledbriralNséorti g s€lacteq hosMaandrprovides féeexpression
/S _Lys Ser 145 150 155 160 r Gdn Ser Leu Leu,  Asn
of a cagfifa GGuaBie & 1he peloler Fost FPrapmon NGoRES CaRpior jgstance be
cloniniyﬁe&r%, Ghimaky Své&Br3 o (ﬁﬂég%ﬁhd: IRedidh. LEUplteddidn Scomprises
yr Trp Ala 180 185 190 Ser r ‘Arg Gu Ser @y Val
Pro Asp Arg Phe Thr Ay Ser Ay Ser 195 200 205 Gy
Thr Asp Phe Thr Leu Thr lie Ser Ser Val Gn Ala Gu
Asp Leu 210 215 220 Ala Val Tyr Tyr Cys G n Asn Asp
Tyr Ser Tyr Pro Leu Thr Phe Gy 225 230 235 240 Al a

- ~



195 200 205 Tyr Met G n Leu Ser Ser Leu Thr Phe GQu
Asp Ser Ala Val Tyr Phe 210 215 220Page 229 Cys Al a
waoe@sioen22dr g Asn Trp Asp Gu Pro Met Asp Tyr TeET/E&P3004/011646
G n 225 230 235 240 Ay TheoThr Val Thr Val Ser Ser
Gy Ay Ay Gy Ser Asp e Val 245 250 255 Leu Thr dn
transcr?ﬁfonp I tﬁ'eanEBIFa|d—%|c5?ﬁolb8MeSBFef§fébl)g|b{toG|aU tréhgla&itﬂe mRNA.
265 270 Thr Leu Thr Ser Ser
Regulatery glgmenis easuring pxppassmmg@kaa&tg and{af qugqmt@ cells are

well ki Y Indselsiflice jy heaft. & hd kel kB o t88Y comprise

t F tQ -A
norma@elgrqr?ﬁ? eﬁ!ﬂé&nﬁ? r:n%étzﬂtlﬁgﬁl & urﬁk&n%ﬁﬂw Hag é’}@tibn'ﬁl‘lj’/ pﬁw signals

ensuringgdegpimatipn afy tramgerigtion and gabllrzagorgegf gaﬁ t;zamscppb Possible

regulatlo?)te-g?rﬁﬁr? E @eﬁlﬂé @ %ﬁgr%%s%ﬁ%_lﬂ ﬁ%a%/ét Hét}l‘/é/eglgggbécgls%(sgg the

P., lacGrp o$€tac ﬁqmaef 8. coliyartd ¢xé¥n§le§sc§f raglavaly é&mtehESJpermlttmg
Val G n Ser 370 375 380 Gy Ala Gu Val. Lys Lys
expresgion i %Ul@é')’o%hoﬁfy%e"§afl"e§é‘le APX1 9 GAdS e@(mgs"uw@ast or the

CMV-, @\ftloseR%ﬁr%@t&?ﬁo%‘%a@m%ﬂlﬁué\/ rCI\&V r@%tn E'E \@(ﬁ’-enhancgr

oraglc‘ﬂmp |mir@1tamaWnaliareammH%rmnSBal o,!lsrllg 420 425 430 Ay

., Tyr Thr Asn . Tyr Al a As raILs. Arg. Phe Thr
Beside, Sieinontss whigh 436 TRspasipie, Bt Jriiekor ' §h taqsgrigen such
regulaMF}F e@n‘ﬂerﬁliﬁ?n%?éls?ﬁéon#&%ﬂrgnéé%tléﬁﬁeﬁﬁﬂgﬁ s?lg;r%lss%ruch as the
SV40- m@p—A—n snt@,65r 4T 4ﬂ6paI${A Tylte q@vlamlremp Dﬁr tha ppdypucleotide.
Furth Adn Ay Thr. Thr ¥ Thr Val Sert Ser 4@? Q0 495 <210> |
urtheifagre. depenting;on Y35 xBles b STStGR 1p¢E TeAde silisDEeS capable
of direct#PtheBAFFetidOM-3 ¥ehulbk EbinpaRfiet o se2estingCitdfto the medium

tgct cgagca gtctggagct gagctggtaa ggcctgggac ttcagtgaag

may b@@ddeatt@dhg@@dwg&wuﬁr@g %fttgég”éélt@‘g ny@hegaacldc&equence and are

ol B 02020, 0AR05EL 800, T HERERRsecuoncor

(are) dsvenssigada appiopriaty phaseawithagansihtent Fitkgionc apdt rintnation
gag cacr@gcc 240 tat atgcagc t cagt agcct bi%\cattt gag

sequerit AL R ERBIY1 Polegdeleaatios. Pt RlaErggy secretion of
t C t

translag&g o grgt%rg?ﬁr?@i gg%%g)g @gcggg% crﬁe‘?i? o SS?Cpé“c% 6t extr&8eliular

medlungtt©pgamlty ctiteg dteferobogh?28 saquiehae atarc cdroodiegac fusion protein

including o SR BIADERACA T HoRide daRARIadetind chamsiarsgies, .-
stablllz‘éﬁéﬁ‘@%ﬁﬁﬁllﬁp &rﬁﬁ%ﬂ%%@%xﬁr‘e‘é@ééﬁ‘é&mgﬂaa%%&&t see supra. In
t gggcat cca ct agggaatc tggggt ccct 600 gat cget t

this cootaagrgwgta@ba expreggiano@ctas tare &oowntio doe artca@masg Oeysmg-Berg

cDNAg EB?@g t\?tgﬁataf ;{ﬁg@@ p}gcgﬁ%\; SEDNAT, pcDNA3

(In-wtr@@é\%)ccgﬂa-mﬂﬂgg AWGWCQEF%@QRGQW%@%W&%MH Immunol

tctccagcaa ctctgtctct gtctc g ca ccctgacctg
Immunefhaid20a s, 500, T RAGOLPERSHORIIAGEE @ Eflaccag

cagaagccgg gcaaggcacc caaaagatgg 900 atttatgaca

cat ccaaagt ggcttctgga gtccctgctc gcttcagtgg cagtgggtct
Preferélﬁ? hegeqrgasion m%tsmm&mameuﬁé@mmﬂrﬂoter systems in

agatgctgc cacttattac 1020 tgccaacagt agt agt aa
vector% & transigingge gofgfanstesting denticalnast galis, but control
seque%é‘él?&gg aﬁ&gé o8I nhdyF LIH 32,205 IGHAQ! the %%I&gﬂ% been
agacgacgtc 1140 caact ggt’gc agtcaggggc tgaagtg
incorparatext tigipg dhe cdpragpuiate bgstyttbet gostlim@nalagagmd curgjer conditions

. C aact act agqt ac a cac t aaggca acc a
- suitablg FeD BRI level SRGREIAN GG TN gaolYs Spdedrenat a5 detfed, the
collectfot §|9&C&Fﬁcﬂﬁé@b@@ﬁ@?o&?@?%égﬁ%é3139@%95?9 ow; see, €.g.,
~ gccgcttcac aatcactac caaat cca ccagcacagc ctacat ggaa’
1380 ctgagcagcc tgcgttctga ggacactgca acctattact
gtgcaagata ttatgatgat 1440 cattactgcc ttgactactg

gggccaaggc accacggtca ccgtctcctc a 1491 <210> 257
<211> 497 <212> PRT <213> artificial ~sequence <220>

NN S L = A Y N - A NN L AN o~



<212> PRT <213> artificial sequence <220> <223>
5-10VH7VL1 LHHL <400> 259 G u Leu Val Met Thr G n Ser
wee@sBen2Ger Leu Thr Val Thr Ala Gy 10 15 G uPCEPMa4/011646
Thr Met Ser Cys Lys Ser Sewid@ n Ser Leu Leu Asn Ser 20
25 30 Ay Asn G n Lys Asn Tyr Leu Thr Trp Tyr G n -Gn
n 35 40 45 Pro Pro Lys Leu Leu lie Tyr
the ap%@%%@é?‘ﬁhr Arg Giu Ser Gy Val 50 55 60 Pro Asp
An altetmgtlﬂhexiﬁl’ass@rysymenﬂwjmcﬁemlmybeTbseoAsgo aPhieSErtbtr syséem. In one

e 235 lie Ser Ser \Val.
such syalbm.dipfagrzBod cafihimips,huclier aoly NaCho s Vit GANEY T used as a
vector $§rex ésé’ﬂ‘@re@ﬂ gthes F?Hesﬁi)doﬁbﬁa ‘ﬁ'ub:p@?rﬂa Laesis I-cS?rUmGlTlvichopIUSIa
00 10 0Lys d Ay Ay Ser Ay
larvae. d lse sedingiseqaepceEry a@eyltsénuql@& acid nlczlsc@unaﬁa%ecglwed into a

nonessifial SoaiShtor i Bis.aer o8 Recpliedfh ¢, At Blabed under

t IQLfythE YN eirifhsromdte ABUckeBsfLb thsbptonl 60sdid rcobli ll
conto Yﬂo@l IﬁIL lgrOGI neAr g Pr oSGI y Hs @ yS LeuCOGIrLg %_?qUence "

renderlts\@ m@hedamg@ear}ﬁq&yp and pracuss cse@rvb@@nt @ry8A§ﬁklng coat -

proteln’,k{u?at.l_hr Léﬁoﬁﬁhaﬁt%%ésjﬁg tlé ué ggrﬁféi:%fs.ﬂ't%a’qlé%@a cells or

Tr:choﬁlD@aZéE/aEWh wiith Ghan pt&telnS@frthSGnvé.rﬁmnTbrexIBl‘@s@UL(Shﬂm J. Virol.
r Ala_Val Tyr Phe 210 215 220 :

46 (1985, SBHERGRhald, P, Nat. Acep. Sor USA o Gobin 3254 520,

Add|t|oé§F r%é&a@sr% e\}}l‘n g&' nﬁsmgl g? %@rﬁpt@‘ﬁ’él gsngl yasqr}énslatlonal

enhanoﬁéra Stvantagebysly | he dbaveaigschbad Sectdralofltys lrﬁmtlﬁﬁ&ompnses
% Val, Ser S %s Ala Ser Gy Tyr Thr Phe Thr Arg

a selecfgbleglid/qpzcopile snarksso 285 Trp Val Arg Gn Ala Pro

Select&BI¥ rﬁ%ﬂkeﬁgéné@%s@fdl‘ fdr ﬂﬁe'ée‘?‘ec@o\‘\ ﬂ?aﬁéf@m?&pcgl%awoe g., plant
Asn Pro Sér Arg Gy Tyr Thr Asn Tyr Asn G n Lys P

tissue layel Amm\raﬂaaglell2mvsmaosnr@sslsklﬂe@ iatheTlart land cr@mprlse for

Thr_ As s..oer Thr Ser hAIaT u keu 325
examplg pristeralfiigdesiincs; g 4 basl dbeiiomidt O wign confers
resistahié t&pfethbivedne (FEWssM(brﬁ%y@@@ (Lyfe S‘éﬁmd\ﬁmiﬁé [ 143 149);

Cys Leu Asp Tyr Trp Gn dy Thr Thr Val
npt, whh rrﬁrnfewres&ars& tQSIt @ningglycorideseneqmycity )kaSéfnYC'n and

parom;%ux (ﬁe%e?ts@gﬂ ,I.%K)/I%KSJ ?&933% @-Qgﬁ?’ ?g%\)@g@ \@é@h confers

resstaﬁ@@ tbenygremyéina(Mershy@er@ $2AJ084),048RU85NrAdditiorfdirselectable
Cys Arg Ala Ser 405 410 415 G n Ser Val Ser Tyr
genes ngneﬂe&nﬂﬁscabﬁdd\amewrwowmcy ahwsmlls@oﬂu@e lrﬁz}e in place

of tryp@)ﬂa yﬁsér hl—%‘gallldvgs %Igs @ls&a}lhigrhlgﬁ{d g@la 'oféls"{‘idé%r (Hartman,

Proc. Pm# Adagl. Boi. USA 85y(1988), 804i) Tmanmmm-ﬁaﬂ\odsﬁﬁatea@ommse which

allows Geffs 36 gt oanas: (426 9@@6@5 ahd, OB, (iihiRe; dtalboxylase)

which Ei')b{feﬁ Yeﬁ%n&@ o ltMé oYﬁx'tmﬁ% lde'cbﬁadaéyﬁasésiﬁhi%%r 42diffad@methyl)-

3> artificial sequence

DL- ornﬁﬁg@; DEM@> Mc@owlqgueﬂ&&ﬂlm@merzte@ogu’g@mgatams in Molecular

siolog} SCHESHTe Hrhi oo gYend pE Attt fd 3B, AbERIAR Rrreus

which 866fcrg JbsistapebadaBretcidrOBadRind#a, BIGH! Bibdschnol. Biochem. 59
atggacttga gtggattgga gatattttcc ctggaagtgg taatatccac
(1995)1808364388).gaga agtt caaggg caaagccaca ctgact gcag
a t g g a
Userul?SEARLE GaRE SR05Hc ikl Tp25RRE, S SHCRhe ant ana are
commegisigcavgiiabke g:amanta?geoggmtsatd gargecizcageoe eyl fatferase
cgtctcctca 360 tg gttctggc gcggct cc
(GiacogyngBi.gatiy 196t IEgRLCIS ¢4t ShlkgRyiD ab Byl ¢8d806). 121), green
a g t
fluore<pERF FTbERT (CHneeer PED Y ﬁ%%%@???ﬁ%%@&éi??@@%%'dase
t gacct ggta ccagcagaaa 540 ccagggcagc ctcctaaact
gttgatctac tgggcatcca ctagggaatc tggggtccct 600

gat cgcttca caggcagtgg atctggaaca gatttcactc tcaccatcag
cagt gtgcag 660 gctgaagacc tggcagttta ttact gtcag

gy ey a -~ N



<220> <223> 5-10VL1VH7 LHLH <400> 262 gagctcgtga
t gacacagtc tccatcctcc ctgactgtga cagcaggaga gaaggt cact
weahgrget gca agtccagtca gagtctgtta aacagt ggaRCT/EP2004/011646
at caaaagaa ctacttgacc 120 t@gt accagc agaaaccagg
gcagcctcct aaactgttga tctactgggc atccactagg 180
(JeffersdRAERMISOIH 6(211 ?a;;g(g -§9079 2FRRIEMBEHBEHL G PadRAfABALEEfUI for
cactctcacc 2 cagcagtg ‘tgcaggctga agacctggca
simple gand aapidc scrgeoingaof gelis Hissurs and30@antyos ceardeining a recited
t cggt gct gg gaccaagctt gagat caaag gtggtggtgg ttctggcggce
(VECIor. 36 ggcggctccg gtggtggtgg ttctgaggtg cagcetgcetcg
As desBfBE@BbUS, MECledREE rilicield aBidamatteld ca8 det tssthlone or as part
gaagat atcc tgcaaggctt ctggatacgc cttcactaac 480

of a vestargtexgrens ¢ugterrodgda e @a@angfglazt in gelsgden e.g.,

eS8 B 40 gRLEC MR A1 BBLEE o ERECERD motocuios o

vectorsltérﬁﬁﬁﬁt‘i@%@m FeqLenca(@Y enagdingosl one aftthe gaggecdedcribed
ctgtctatt tctgtgcaag actgaggaac t gggacg ag
(b'SpeCHtCétéQQCPW%E%g%dWW oy e dba cerlist WhEBgGfun produce the

polypeéc «{gﬁqg%treggt o it %raﬁgatv&rﬁ&g% tﬂ%%ﬁcé‘ﬂtlﬁ{roggang ther%f)eutlc.

tagcc t cggggac cgtgt caeca
genes dgtec agis dny &@mztgtcgt magvd techhigaestig ghacofaguwagnost important

aagce Caa aagat att 90 t at gacacat
applicaighin 25 05e TSI q SULtEbIEEGATE gretheds,Phasar; IE iy svgisgns for
in- vntro%oina\ﬁ\‘fcg %hé%e &r’écé’é"é i‘B@ﬁ‘%ﬁQﬁEtlﬂer@iﬁQ%CérW%ge known to the

ctgcc c ttaftactgc 1020 caacagtgga gtagtaaccc
persongsklklmi:gt thee @gt@ga@ggagg, dsiaataytog déatyes ddextigge 2 (8996), 534-539;

Schapddth it 1 400 egst dcTbt “Aade000 Sh e pren ased Bk e1a:

VermaC NAG@I889 (qagkyazsmt |sebE CLARABIR Pt 13700974; Muhlhauser,
acacctttac ta& tacac at g cactg g taag% gc acct'ggacag

Circ. Reg60Ra(®92).11 Z;Zdoggaé}noggaat pada9t GOr-36; Verma Gene

Ther. SIAGERL A8 o0 NARE, Afin AR ZRGR B E. [oBPT W o orgetent

Hum. G@@Tﬂlﬁ@ﬁ@%‘} 21243‘-5916‘0@&1 gt Adtgreadedicired 2 4¢998)07 14- 716; WO
atta t atcat 1440 tactgccttg actactg %%I
04/20463% 015 BAHP. 859,448 Er5H9.4606 50 BShapd- Barrent Opinion

in Blotmm?%h%go%@;w %ﬁﬂed*@c{lﬁ?%ﬁ?@@c%@g%gd vectors

may b&rdesignedSéor HieactTmtrodattidrinror Aloa idrgduddiohSvial lipdsosnéél or viral
r Ser d er L Ley Asn .Ser 20

Thr Met Ser S e :
vectors{e.go adepoxisal. & t‘rﬁgu@ e, thg celle Brefera SafG Celly iR a@RM line

cell, e#ﬁ@oﬁf@c@e r%éb %?ll”o%&e’?ggpot&BFé?f \;msgirg%g g'r@l‘%répt?lg sEYd cell is a

stem caHgARaxariple Gby aSeemm‘yanestem ycelﬂuanﬁlsep intey e, aLehem cell as

describigeiny Rt Frop Natd Beairsdlc Hofs 20§16 B A aRe, 7
Pro Leu Thr Phe Gy Ala Gy Thr Lys Leu Gu I|e 100

105 110 Lys Gy Gy Gy Ay Ser dy 4 yGIi; Ser
In accaidanceywith hesaboges tha presentiipsedion velptey meihgés; to derive

vectorsy, Pl A, st ofuin( 3l Sbegtprtes used

n‘No@n th donethsendifd thiht Tolrfiidaoe nddigicTad dﬁﬁcﬂeb@é encodin
conve aw g eLysn%I neﬂﬁ% Pro gﬁﬁ Hi snGI Leu "o

the pommg serpience) 9f Aspisperifie wgleg:lyaleean@qﬁmanw@t defined

Hi y
herelnTE?efE}é%blﬁral ge@sﬂg %%g éer égfr&nsggct%%n or %ger%gransfer or
targetlli@Sve'Bjdsr MeExpressioheue&ers Smrivedufréhr vitbsesd suohs asSeatroviruses,

a Val Tyr Phe 210 215 220 Cys Al a Ar%) eu,Ar%)a@'gP )
vaccmrpr rglr% aq;rtp PeEPqiRedavipisryherped \diupeg P éﬂm@ ma virus,
T .
oy S8 o) of e TG1SPhoRLeERIoE b U Hifeed o

Ser Leu Ser Ala Ser Val Gy Asp Arg Val 260 265 270

Thr He Thr Cys Arg Ala Ser G n Ser Val Ser Tyr Met

Asn Trp Tyr 275 280 285 G n Gn Lys Pro Ay Lys Ala
Pro Lys Arg Trp He Tyr Asp Thr Ser 290 295 300 Lys

llllll



290 295 300 Ser Lys Val Ala Ser Gy Val Pro Ala Arg

Phe Ser Ay Ser Ay Ser 305 310 315 320 Ay Thr Asp
wayesBenr2deu Thr lie Asn Ser Leu Gu Ala G u ABQI/EP2004/011646

Al aPage 246 325 330 335 Ala3Thr Tyr Tyr Cys G n An

Trp Ser Ser - Pro Leu Thr Phe Gy 340 345 350 Gy

popie s Tt Wb Gt ki & o o oo us 1o

constr%d:tarékspnmaant\/a,lecﬁrs ls'ee \é@r %(amgléo tBuéS tScHhiqiers @escribed in
Vi s Pro a Ser Val s Va] Ser
| Sambre9§ dfoal d@@ §%§ Z@GUE@%(H@;‘? der &ty omth%rstand@riﬁﬁxt books.
T . R
Alterna‘ffvgly Yﬁe ng’l g’?{udilé aécf’rn¥ culﬂl%arﬁ)geqiyr ?%rgbgsrgc@&sgltuted into
I|posorﬁe$ f¢20deli2/5ry43to rargeJogliSy ThEhveskans TgontaimingGthe Llyu;cleic acid
molecgigs il fherifvastBnimn A, tATSERC dite {s, hast ol by ofel-known
metho&g’owl‘h%ﬁ VR d@p@nﬁsﬁfg @h%hé&@pg Rt c@ll@laY%osTyFofr ¥f<arﬁ5ﬁa calcium

Arg Tyr T His Tyr
chlorldEet[ams‘pcngn ls’rqpm]mbnm mltln;gd Tm pThkaryailc mlsvmhemas calcium

phospiiaie, fealmant oFcHleRfaPcradns Doy e 4880, OF b Pelathosts: see

Sambrdbk, 4g@§t cgt ga tgacacagtc tccatcctcc ctgactgtga

cagcaggaga gaaggtcact 60 atgagctgca agtccagtca _
The regige c\taytqran@aca@teg@aa, Becthes AL BAGF Ro NERADA OMRER-neo. The

C .
vectord BEELBREEC 29 A0 ARARSRROHER BEL RRREHAL) B ve an e
Mack @ttaﬂaC(HB!@cS a(ggg@)atgczc 07 @7 aRsY tahdc &aued agtcal. 2@ancer Immunol
at cagcagtg tgcaggct ga agacctggca gtttattact gtcagaatga
'mmuméféﬁrgapaé)ﬁ%gb %b&g@acgt t cggt gct gg gaccaagct t
gagat caaag gtggtggtgg ttctggcggc 360 ggcggctccg

gt ggt ggt gg ttctgaggtg cagctgctcg agcagtctgg agctgagcetg
The ind@tiart abggpiviyleggfoctd bagt trgaafg:arhadcmr trgesfagigpdt with a vector as

descrltéqugggggg%alé“c %&%/Zﬁ fb?g%%qeégqu @é%gtggg%d@zgeast one of the

above HESEHAORStSE SAARESE ok BEIRCARveIRERABEH %CP&(Q dedRABlecules

cacactgact 600 gcagacaaat cttcgagcac agcctatatg
“into the dwpst.chBg pregarcgaefasaid tajdggsicone veet(brgmegtleastt one nucleic acid

tct.at acaag .act gagagac 't acgagc ¢ acta ct
motecty§ il HERE eV e aRTs iY Getittal el SaEDsopicaiNg h8%bove
descrﬂ%‘cﬂbu@pé@iﬁé sgleeRah Gmtibedy ¢8asel&@sag t gaaaaaacc -
gcctca gtgaaggt gt cctgcaaggc ttctggctac 840

The d%&celgeti mcéelggacatmg‘tulgccac\fm wha@g@a@g@d@ceﬂ gg&‘@%@@gt may
t { 0 t t
sther  FRSAY nq Oth BERONES o 2,080 o Bl Cpe maintaned

extraclrbauagatdly. at ccaccagc acagcct aca t ggaact gag cagcct gcgt
1020 tctgaggzga ctgcagt cta ttactgtgca agatattatg

The hogt gap o83y RFEKBBIOLIE & eubgootiscelgggcc aaggcaccac

The teﬂﬂt‘g Gte® G LB GY iAABEE it BSctbAS LWAIER Thnldet Qransformed or
ggt gogaagt g gaggttcagg tggagcagac gacattgtac tgacccagt

transfecterh yata @NA 2600 RN/gtmbtycgtescfmrcﬁ@g@gareysgtrgmaa:cproteln of the

mvenhga?%?gl&%ggt cgi]%aﬁsg g&(&a % ! n%giagtglgt gé avE/ f‘ t%%t gl@@aoqusmve

bacterih320cH &a380kd8mpld, CEIGRR! SCQ?E)IQHLR% t Séﬁﬂﬁé%ﬁrcescens and
ctct cacaa 't caacagct t

gt ct gg gaccgactac 1380 t
Baculluggi&%)ghs gkl wngcmgeqeotdmmmgoafmmW@g higher plant, insect

and iéfeRg T BlarlSh  fols, o BRAHIRE 3555 188 Jhsf? Beidlfed in a
recomﬁlﬁahﬁﬁﬁﬁuéﬂaﬁbm@é%ﬁﬁe SthEOprdtEinlehdedsl W@%c\aﬁﬂu@@tlde of the
Leu Val Met Thr A n Ser Pro Ser Ser Leu Thr Il Thr

present] lventjom geay e sglycosyiatedyor ysayabe Then-gcosdated, sEspecially

et e G oES BRI o tb< SBond e el Seadie o e
Gn 35 40 45 Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser
Thr Arg Gu Ser Gy Val 50 55 60 Pro Asp Arg Phe Thr

Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr 65 70 75
80 lie Ser Ser Val @n Ala Glu Asp Leu Ala Val Tyr Tyr

~ ~ N N NN N N



50 55 60 Phe Lys Gy Lys Ala Thr Leu Thr Ala Asp Lys

Ser Ser Ser Thr Ala 65 70 75 80 Tyr Met G n Leu Ser
w®eoosien220lhr Phe G u Asp Ser Ala Val Tyr Phe 8BCROPHB4/011646

Cys Ala Arg Leu Arg Asn Trp4Asp Qu Pro Met Asp Tyr

Trp Gy Gn 100 105 110 Ay Thr Thr Val Thr Val Ser

polypeé@&re gf;fhg@vegt&ngagd ?gnegé{nﬁa’use@‘a?he@t% ﬁ$-§ﬁwi%¥FLAG-tag
and/or RE-berSenall BiGs-tH36 Préfersbly, thea Iaigth \Gfl saithrFLAG-t&) ys @bout 4 to 8
. Lys, Val tSr ys Lys Ser. 145 150 155 160 Ser .
amino ghfissdlosd BlPTEPRETaD &5gs A pHe pscris Pbmiigiotide can
be use-Ehfo Tréﬁsf%% ér7 YahéeRhdse %t Eéfng?la ygfrthéytécﬁ’ﬁlguéi ¥ommonly
G@n Pro Pro Lys Leu Leu lie Tyr °Tr
known $e thader ofaorgilr(aru sgirinthg M|Funh@rm9pe Angthede fampre@aying fused,
operabfy ke ogfbs G EhtesrodhtmAly, En BATMAlanSAjs g bacteria
are weMRhoWWme(é af(SafbtodRNoben.)Tyr Ser Tyr Pro Leu Thr

225 230 235 240 Ala Ay Thr Lys Leu Qu lie
Prefera_% %@3 thg hostliy ad;a;ct@ey apdnsegtpfungal, pantxsenissl cglh

itis pafbighly SR S PodreGitb et iy 4L apfmalih i, more

preferaBWthufnd?h@elleS\rfhlﬁhQn'EEﬂ Ilfﬁbr I\/E‘t 275 280 285 Hi S Trp
Gn Ala Pro Ay LeuGIuTrpI

Par’uc }y Q@gerzg@, r@@gceil%cmﬁmpe&@,@rc &S cajl my,elqm;gﬁ cell lines

s S0 IR YL BB bl b e

are CHQ@-gelB25s Bd6ts335 Leu Ser Ser Leu Arg Ser Gu Asp Thr
‘Ala Val Tyr Tyr Cys Ala Arg 340 345 350 Tyr Tyr Asp
Asp H's Tyr Cys Leu Asp Tyr Trp Gly G@n dy Thr Thr

In a fLEFﬁw'é ?ﬁbé@ﬁ_’ne\(ﬂ' tlg1 yr%erntgggeﬁﬁgn %l%t% ¥o E;Pr%%;?s for the

preparadion m‘ a OB@) Sp.eplflblwnWUCtLdﬂSCTde lbmvsenonmrisimg aultigating a cell
O Thr Leu Ser Leu . Ser Pr y. Gu Arg Al a .
andor i npst,obdie &enfipt uadar z880Ne0e Aiabliossie Gafrdssipn of said
construe® %nMaéo@ﬁrgg e coHftruRs from thelodll dAthe ‘é'uﬂu#é/ felium3 ¥
Lys 420 425 430 Ala Pro Lys Arg Trp lie Tyr Asp Thr
The trgasforped\apstal earsdre @rgwuain feanamtors;andrraltafes acgording to

technicﬁ%% %@Nl}?@% tl’?'?e rgrtioy aégr?v% éﬁ)t@% c%'ﬁggr hifé %%iyplgﬂ)iide of the
inventidMicahythemhytie S¢$atEl fréehthé roditd ndediurkd @elluiar 2@at@ ror cellular

Asn Pro Leu_Thr Phe Gy Gy Gy Thr Lys Val ulie
membrags fmomgsTh%SOi@tmam@uaﬁqthmqfs@e@;gz>mmblaﬂwxpressed

| 2 0z
polypeffias of Pe FRENFONTAL VE (a0 Bptientbpil il 08046, for
examplmgmaggagmeg@taggtat@gxbpﬁ& s¢prratidbgs anagincmagodlogical separations
tc gag at cagaagaa ctacttgace 120
such a?@i? %é(@@" g‘%%%a@é”@@ﬁﬁ'@@? et p%!é(‘é@f‘@??@”}ng%%@kr%@@ e.g.
agamsﬁta%g%ﬂ% ééggagﬁa@to@qas ﬁ%r&fo@\agncgscdéé‘c%éa% the appended
agtggatctg gaacagattt cactctcacc 240 atcagcagtg
examptegcaggct ga agacctggca gtttattact gtcagaatga ttatagttat
300 ccgctcacgt tcggtgctgg gaccaagctt gagat caaag
gtggtggtgg ttctggcggc 360 ggcggctccg gtggtggtgg
Furthefrh6le) B8 tiIBVERM Brvidb Pt 3 CohiidsRIA 86vaBHSING 2P (human) CD3-

gt aaggcct g ggact t gaagatatcc tgcaaggctt Ctggatacgc
specifie thig @gag@nstagstta@t&{mpgg gteiggen aadhwyoaghddeespecific binding

consirGBGEAEed LR BER=<4 8R4 o0 ASEL W e of e

inventi6fOa yeatraraphost dcpradnasntidr SHd aothpuitidrem@l/aoptionally, also
gcctgacatt tgaggactct 660 gctgtctatt tctgtgcaag

comprlﬁ@t@@@%@qe@ggma@@um &@gga@t af @fcg\@@gac% aﬁnm@a@bs'gnal for
5 C g C t g g
mmung SRR P MAT B GRNE  SARI TR BRI o Gpnamaceutical
t ccaggggag cgtgccaccc tgagctgcag agccagtcaa 840
agt gt aagtt acatgaactg gtaccagcag aagccgggca aggcacccaa
aagatggatt 900 tatgacacat ccaaagtggc ttctggagtc
cctgctcgct tcagtggcag tgggt ctggg 960 accgact act

o, M o . a S 4 a4 o a



ccagggcagc ctcctaaact gttgatctac tgggcatcca ctagggaatc
t ggggt ccct 600 gatcgcttca caggcagtgg atctggaaca
wQ@adosiereed ¢ t caccat cag cagtgtgcag 660 gct gaagaPCI/EP2004/011646
tggcagttta ttactgtcag aatgaftata gttatccgct cacgttcggt
720 gctgggacca agcttgagat caaat ccgga ggtggtggat - '
compogﬁlgﬁcfahﬁgrt cé’r‘ﬁg gtlc?r‘?%aql Lehi Q‘fgﬁm‘fléﬁérg% 8f8 rrier, stabilizers
ccaggg gagcg ccc agc g cagagccag
and/ortea(a@gtrmaa gttacatgaa ct ggt accag cagaagccgg gcaaggcaclc
caaaagatgg 900 atttatgaca catccaaagt ggcttctgga.
gtccctgectc gcecttcagtgg cagtgggtct 960 gggaccgact ‘
In acccﬂ*@éﬁ&émomﬁalh@éﬁﬁ&g Ghé tEPRISNArEh RRYREICE HRpSAsdH aelAtEs to a
0 tgccaacagt ggagtagtaa cccgctcacg ttcggtggcg
compoggencfaag@mlrg@tmjmmt@empam puafgrabiyya dumaypatierndgin a preferred

embocimEet o 4Hg e PRGIRHGUae! | SAAMEINRD JabBNgoygAc XA for
parent&@l, 9883 rmbE Ot gambl, CihBra0sft&eaC Wikath86dlagdhistration or by
acgatgcact gleat aaggca ggcacctgga 1260 cagggt ctgg

direct mqjgm injg dasuenar wmeigcedyiy it p&rttlaukaaaenwm ctla@t said

pnarm A SRR B BEPARErAT 08 IR FEIABER or iecton

Adminiggatas bf tide Guibblet @rhpaiignrngriyabd teﬂ’egﬁdgby diffetént ways, e.g.,
cattactgcc ttgactactg gggccaaggc accacggtca ccgtctccic

g
by intravenms, aztmergqaeaizﬁmwﬂgvemza treppseglastopigal fardptradermal

admlnlgﬁ%‘ﬁ@‘:ﬁp éﬁ% cé%%cas Jr@é&'l@(ﬁ%&'ﬂ‘ré'@'ésﬁ \éﬁ%oErrHay further

coman’é@ ﬁﬁarnﬁbehﬁcélfyfr%@ﬁa%é chymé'ls Egzrﬁ@%esé&)f%dﬂﬁble%l@ar&ﬁceutlcal
r AsnPg
carrlerge\ye -wqjl @‘3 wwg tag Arhagd pgglué @t%,%ggé aglﬂepsglytlons

water, @nﬁ%ﬁdﬁs&sﬁ g%‘/\ggtéggéaﬁfsﬂtﬁ y\@?ﬁj’ulfngﬁésetr efi‘_ﬁ%sagents

sterile "ﬁblutnAha 8Ep Qmap@sho&rcosmns‘ﬁg sm:ta o@ﬁrle‘m & 86 foymulated by

n Le hr Phe G u er Al a.Val
well kigin pranEteRabaneed JTReg POATAPEPAGRT HOPEIGEY, can be
admlnlﬁreﬁ?ecﬂ/% A9 dWBjedt! I%tciysﬁdblem&bs%%ﬁéod&é/ eT%g-ﬁH‘én will be
: Val Thr Val Ser Ser Ay Ay Ay Ay Ser
determiries! jpgdhe;zajte[gd}ngsehysu:@n@ﬁ}d Gliyicel {acgys. GISuISL\eJ,‘a" kaown in the

- medicdfgitsndgsgads B, pr, Ene rtdi odiRh b e fadldrs. fguding the
" pat|ent5b5§izé550<%)6@uﬁ96e Gr@a e, ;iai'timﬁéﬂ cSeipohy e GHinistered,

Lys Asn r Leu Thr Trp165170175Tr Gn dn %@
sex, tlmeb and, rgme mfoawlﬁty@tl%ug@wal i ke angh athgr 1®&ggs being

admlnl%%?eé%gnégrelﬁ% C% ; tggde%éerbg)% ih{gﬁﬁa@h@@ﬂaﬁlon of the

pharmi;%utfglaf cbimpoSitionSstiolNd IbeGm te aafdiel ofsp pgetn) 319 udlts per day.
a Val Tyr Tyr r er r.Pro
Howevep, 2 Thereppiefessd ggga%&rmt@y@umugfu@y t{%'ﬂ.@l@ range of

0.01 u@cgglar{ag @%gergs (fg u%t\ﬁ @Tﬁ; éﬁeéﬁ@féﬁ?ﬂly.&& @éS[oé% 1g, even

fergbly 04 CTe¥ R bt GrefefQbi ®0T u it
more prefer&bly A0 %@gog nugféh Qﬁe Iﬂet OAShf]g %Sf Osgg units per

Cys er Val Ser
kilograpof bggywelgm peGhaul. Rarteyady )pr@{esreﬂu dosagesw@ mciied herein

below. g’r%gbéﬁes ggﬁ oﬂ?&reég@ égﬁo%goasgggs@%ﬁt \566 a@&% @ vary but a

preferradi Ed&é@ecﬁby |nT||'a\/eﬁst “éxdmlﬁefrah@m of DN |sAﬁ0mSeppr‘lem£Pely 10° to
12 Ala Gu Asp Ala 325 330 335 Ala Thr Tyr Tﬁ't?— Cys Gn
10 cepiesTioh tQér D& mglecpley The qqmpmfaor@ yofsthe daveniion may be

admml%]e\rfeg%cagg: ong\égstg%u?g@.g@m@@ra@er @If;gg%ragg:beéﬁérenterally,

e.g., md;'ﬂayenbasly\leNAsmayalsd})e adeninigtdre@idire3tEdl R he38Yyekaite, e.g., by

blollstlgéféh@@ gggn\glg ré%léoaégteaﬁ,aa tg[%etéég% %e y\-[/t;aﬂlthlf%? tcgaésite in an
Thr Arg Tyr Thr Met His Trp Val Arg 405 410 415 dn _
Ala Pro Gy Gn GJy Leu GQu Trp He Ay Tyr He Asn
Pro Ser 420 425 430 Arg Gy Tyr Thr Asn Tyr Asn Gn
Lys Phe Lys Asp Arg Val Thr H e 435 440 445 Thr Thr

Al — A A ~n



Gy Ser Ay Gy Ala Asp Asp He Val Leu Thr @ n Ser

Pro Ala Thr 385 390 395 400 Leu Ser Leu Ser Pro Gy
w@asAn@2l a Thr Leu Thr Cys Arg Al a Ser 405 4ROT/EP2004/011646

415Page 263 Ser Ser Val Ser6Tyr Met Asn Trp Tyr Gn

Gln Lys Pro Gy Lys Ala 420 425 430 Pro Lys Arg Trp

artery. A}%p})‘%t oﬁ§pfo h% %ﬁfeéy%dﬁbis@éﬁo@%c@é%( sé@i}le%ﬁué@%s or non-

aqueoUy solfiiond,esuspensions, 460 eAtillsiénd. Bxamples dfewor=hqueédus solvents

are prapdensnoes. SvaiHePFooRL. Nevetthle Gl &phas GNP of, and
injecta@%sg}@émcgéétér‘g sb&ﬁ.#%tﬁﬁ%l@%@e <A40804s Q:a?@ér?lrk‘ﬁ%e water,

DNA <21 arti sequence <220> <223>
alcohoEG/aquMumrH, erd@iSion3 78 syspgrgjongdnclydinggealioe and buffered

g ctg a, ggcct ggg t.t cagt gaa 0,
media. PR EREH avelgiies: Cg ettt Latonds SRTT. Ripasrsqceytrose.
dextrostd bAdateiim Id{lodds) CaERESE FIRGEIES drIfkedt SiALIh@89%enous vehicles
gatattttcc ctggaagtgg taatatccac 180 tacaatgaga

lncludm@mldoambggtr@aaagﬁea@ est @acﬁg‘&@mﬂmahwm (@uglawam@gedoased

on RinBps BIEbEET e GRONE o5 2Rt 505 SELEbAEs may aisobe

presenﬂ%@ha@é,gﬁ)r%@ﬁﬁég@ﬁtiﬁﬁ@wm@%tpﬁkldéﬁt@ Gheldiihg agents, and
ggt ggt gtg ttctg %g cggcggetcc ggtgatggtg ttctqa gct

inert g@@&?gang Qolnzagd pocHie phameacaydicat eprgresifea of the present

inventi @ﬁg‘gtg# éﬂa&é&f&aalrt%'fr‘f s4q9<ea gagegrtu?n albumine or
gtt acag ggaaat caa aagaactac tgacttg t'a Ccagcagaaa

immunbgldbuiireg gqeretarablytsfdiumaart brigint dat anaisageddhat meapharmaceutlcal
cl.agggaat c tgg tccct 600 gatcgcttca, caggcagt gg
compogitiefgghdba taen %c’?‘&ﬂ%ﬁ%‘ﬂf’% gt RAGILAY 88D proteinaceous

vblspec@gggﬁg@%ﬁa g%ﬁﬁﬂ&& EonsHGEQ Bﬁ%Mlgaéélé‘trﬁo%?ésc%gc\t/ectors

cggt ggacca agcttgagat caaatccg
encodnggtilggSggm (asodmcglbedan dhis. glg\tegttlag) Waﬁhecb@mmly active agents,

depengd B 3R8 Sntr el oass o BROhHERES e i LB 5P

might BéQﬁ*g§§%9:9n§4ﬁﬂl€&@‘é§tr8%b§ﬁr%aéﬂys9&ﬂ HEE EERY as cytostatica,
acattaat cc fTagccgtggt tatactaatt acaatcagaa gttcaaggac

drugs 9aeveningc adwperwikernieagadrogaat nbéhitingigciavayoeneactions  (e.g.

corticoRER0BSE Aibod BRARTER e gl PR BT 2048 uch as Toce

co-stinfiAgtoAL Kb IS 8PERERIAeS RABANGA e BFCE CCt Cag gcgaaggtac

tagtactggt 1140 tctggtggaa gtggaggttc aggtggagca
Possnb@@gﬁ@@tﬂ@ f@cagwﬁtaatgzrbtoédagc@m@@tl%(g tcgt invention are

tumord, 165000002956 06, ARPhAASRI.AGAGABL AT L FAORE Bancer,
colon carcaEAgRbStataicahatgatedd 2hdanatk aaneagr,t gignt d:aﬁ@g (melanoma)

concot S5 oS a0 gt tageneigze Lab
cancerAitf Rﬂﬂ%g%aﬁéép IG 2ghask Qs?ﬁ@%@é%&? %9 Heg gm ?E ﬂtgstme,

gggaccaagg tggagatctaa a 1 > 49
liver CQREGKZH)SDCF&EBI tancer] gatlgudadder<2afcers228reeds 16f e \ibige duct, .

LHL <400> 277 Q& Val . d L
esophagis GailFeluganees obie eplyatery inds Sagicaoser obie thbid ofind or
other @{ﬁlohﬁs Aides8ds Gike -l_b(éerﬁ!afi)lcjbiéié‘alTfﬁumﬁ?s!1 @o%@osgﬁbmas or
Trp Leu Gy Trp Val Lys
osteosarapnmas Jhes@daginistrationy ofisthel |Q§)nmasltmn§sx;|gf M ®vention is

Asn G 55 60
cspecifi, Btk R mARRei bl GBo3e BB ol bt gurmors.
advandsd 86lid Wimdfet orGnetatatic Selid RahotsS Whith isPbigargkterixen b‘S}efhe local
Ala Val Tyr Phe 85 90 95 Cys Ala Arg Leu Ar%m%g@%

and noslecal rigopeerramrge akihetymorcauseq bmthe $00iIVE) D
265 Gy Thr Thr Val Thr Val Ser Ser Ay Gy Gy dy
Ser Gy Ay Gy 115 120 125 Gy Ser Ay Gy Ay dy
Ser Gu Leu Val Met Thr Gn Ser Pro Ser 130 135 140
Ser Leu Thr Val Thr Ala Gy GQu Lys Val Thr Met Ser
Cys Lys Ser 145 150 155 160 Ser G n Ser Leu Leu Asn
Ser Gy Asn Gln Lys Asn Tyr Leu Thr Trp 165 170 175

~ ~n - " "




Thr Ser Val Lys lie Ser Cys Lys Ala Ser Ay Tyr Al a

Phe Thr Asn 145 150 155 160 Tyr Trp Leu Ay Trp Val
Why®sah22r g Pro Gy Hs Ay Leu Qu Trp 165 1FOT/EFPH04/011646

lie Ay Asp lie Phe Pro A y7Ser Ay Asn lie Hs Tyr

Asn G u Lys 180 185 190 Phe Lys Gy Lys Ala Thr Leu

e Rfindl, OEekt bR 5T bkl oo e

compoﬁhds F’bﬁg 2hBletlifes228pabie &f proMdingeih Activaiion $ignal$er immune
A u Pro Mt ASFr@ér TrF S‘@?{ G n 225 230 235 240 Ay
effectorgelisiier ¢all profifergon geforagll simulaign. Gajd mglegde m@pbe e.g.a

further_r%rr?mggju ge %ﬁoséﬁéPg?rgTépe&s &tjg T4 rfuﬂwgr ?ggtlrgg%tholecule

moleculés of 87 fahilyCDx48tLg4 Al BB’E,YOI’SEI‘UI’WI‘ cyedkirsarinteyleubdet (e.g. IL-2)
Trp Tyr 275 280 285 G n An Lys Pro Ay Lys Ala
or NKCS%E’ %’ﬁagé\%%cmopﬂ - Tyr Asp Thr Ser 290 295 300 Lys
~Val Ala Ser Ay Val Pro Ala Arg. Phe Ser Gy Ser Ay

Ser Gy 305 310 315 320 Thr Asp Tyr Ser Leu Thr lie
The camposiion Lefuth@ inveintiod as Algschibed Abova2may3alse3be Tardiagnostic

T Ser As Thr. Ph
compoglfipn HilihgygprahasisgPRIdRFy mEgts Gl rehofs for Jteghgn.
GQu Ay Thr Ser Thr Gy Ser Ay 355 360 365 Ay Ser

dy Gy Ser GIyGIyAIaAs(EAspVaIGInLeuVaIGIn _
The @éB spwlfmsccgwuetw proyidg hﬁﬂelmygre_yglser osuited Afail use in

lmmun&S alxa)%m rplci\i,fﬂéeyrﬁ?n %}t&}ﬁd I?q ph%?%mlzggugg% %olld phase

carrler@%ﬂgﬁsmnﬁﬁiﬁwoﬁs%ag s Qhighy c4n Otllﬁeythb%blgéptﬁ ePofl the invention
Gy Tyr lie Asn Pro Ser Arg 420 425 430 I

Thr
are competitiye aag namcempetitfue Lrpmungasm@ valelﬂnﬁr 3 .dére%pr indirect

formatg?t‘?( ﬁwélDQe% %n:'h fr‘ﬁ uk}‘ﬁs%{? ég% ti%o rg&héb‘lllﬂk%r nl}[ﬁﬁnosorbent

assay ®EASYQ) enzymd ynnﬂweaéd;@ (ﬁlg) ',I'yardld" iy Tméspasisy (HIA) 46& sandwich
470 475 480)%@ %s Leu r Trp Gy Gn Ay Thr

(immunepetig assy Wesﬁé?rm@ Y495Page 270 <210> 280

The COF bt Hndpd SRy o <i‘§8 oG B8 BUERdo TRa diforent

carriergjaotgpaddo iseigtet calsapegificatiy hgand m salgtmﬁmp;ﬁmies Examples of
: atatcctgca a tc at acqccttc act aact cta
well-krigyith SRGTETS TR oy A PRV EhEC (RN Bl gHaP T gn POVPrORYlene,
polyetr%@ér?éttddi?fca%&%égt@&(ﬁé}ﬁt AVPAC ahRfibdeaCanbfifR and modified
agtt caaggyg caaagccaca ctgactgcag acaaat Cttc gagcacagcc

celluloaem palyaargemides, cegarases; tanghawgnetitey Thecnatuge of the carrier can

be enthg&%@tub[:e? élgmaglgxg%gam 300 cgg?%ratgwt 333?8 e%a@fctﬁgé%ventlon.

ggtggtggtg gttctggcgg ngngCtCC ggtggtggtg gttctgagct
gt gat gaca 420 cagtctccat cctccct gac t gt gacagca

There gg@g@jya@@efqmd@g@ §&pdcmgthasst efclabgling ﬂ@\ggggtthose of ordinary

s n 3 RS AP BE A ARIBEARSS WGP ELAE SRS Broson

inventioh agggdatmztyggag;gtradlotsoﬁcﬁkﬁésgatoﬁgmbt metalsg@oagﬁs@gnt compounds,
at ct ggaaca gatttcactc t caqcat G

cagt
chemilyaningssgat ccoygedaest And: ?@‘FB%\%S g@'%&?ﬁn $t e g0 the
emboo‘ﬁﬂ%ﬂfst&9&538@%%&@#&%89&03 agcttgagat caaatccgga
ggtggt ggat ccgacattgt actgacccag 780 tctccagcaa
ctctgtctct gt ctccaggg gagcgt gcca ccctgacctg cagagccagt

Ina mggggtbeggggggq%a% b ag & ct%%[%;acc OEaﬁle?a a CD3 specific

bmdm@%élb@&lﬁgéf HeC VBRSNS, SChIREIO6r BRAGL BE&! 61 thebfvention for the
gggaccgact actctctcac aatcaacagc ttggaggctg aagat gctgc

preparefien t aft @aphaonaceujicahaontposifipag isigrvisagedg cbaidc gharmaceutical

compasi P HlE Ber BREIARE N 368 Hakiabn. ot B hikioration of a

1140 caact ggtgc agt caggggc tgaagtgaaa aaacct gggg
cctcagtgaa ggtgtcctgc 1200 aaggcttctg gctacacctt
tact aggt ac acgat gcact gggtaaggca ggcacctgga 1260
cagggt ctgg aatggattgg at acattaat cct agccgtg gttatactaa



agtcttggag atcaagcctc catctcttgc agatctagtc agagccttgt
acacagtaat 1260 ggaaacacct atttacattg gtacctgcag
w@agsoaacc agtctccaaa gctcctgatc 1320 t acaaagpPCT/EP2004/011646
ccaaccgatt ttctggggtc ccagagaggt tcagtggcag tggatcaggg
1380 acagatttca cactcaagat cagcagagtg gaggct gagg
g ottaft 440 aaggt C
Prolfer g S A s S ag et T ga At Ania gy o]gease,  an
mmunﬁB@ea]Zditslardlérgan:ammnﬁm]'n&d[saasa,ran w@ctwusshspaaecmral disease,
<220> <223> VLI/VH5x4 - 7 JHHL <
allergic\feactqps, @aragis r@?‘bt"’@ér V‘E@Hsg‘@rst ﬁ!rsgags? °€/z5‘|°sbl’§r5i‘é'9raﬂ
dlseasé-§ Asp Arg Val Thr lie Thr Cys Arg Ala Ser G n Ser Val
Ser Tyr Met 20 25 30 Asn Trp Tyr G n Gn Lys Pro Gy
Lys Ala Pro Lys Arg Trp Iie Tyr 35 40 45 Asp Thr Ser

FurthelgiSgs TepGidis (7 e Rlkentich & deifinRed dorbtieR ComPrising

CD19 éﬁdlcﬁ_')@ bi¥din don%ﬁngopré'ﬁer%mﬁsaaﬁa M’ba1§dﬂr1§z/r1%/r196 198,
Gn Gn Irp Ser Ser Asn Pro Leu Thr 85

200, 33 328, P38 §33h#35.337vaBo341.1348, B¢8. 347, B 3@1y 3‘4'7Br357 359,

o1, SRS L B S 4, B, B ot o,

395, 39al 9o 4pr, 403, Aoa, o7 WMOS’SCMSbéDrUEe@ SorAttee $rHatment of
Val qa{s Val 130 135 140 Ser Cys Ala Ser Gy

immunaiegicah disprderar yarous ﬁpelwmahgnanmeg) on GuigIDMLIRg deases, the

deimm}@rke@ir &ébn r'gjc 6%0%5@%(%%5 er?’d Eﬁ%ﬁgn;dj%fd&rrh?un%??referably |

SEQ IDWNO ARGE6,A208, 310, VAR, 2yd &8 318 raarPbe ub8a fbBthd @afrhent of viral

dlseas%%u(l-ggf,) Thro%ugééd%&sgzaﬁs/&rm% Gflgn%éto%btrdigpéses (like
rheuma-ﬁde %é(ﬁrltgrth@’&elﬂn%n‘fiérﬁ Errgsté)tiss é&&p%%ﬁg?l_(ﬁﬁzte‘%‘?\dpé93 binding
domam‘Ehmr@fEEatﬂSB@mEleo QAB 8@@ 222, 234 226,/ 2@|8ycé]13beSe$ed for the
treat t thGln Le é |245h250 255 ¥ bl )
reaimegty o etHMPTRYAs é"ﬁgﬁéeé yp" eéa gr XAPNPPE. | 'D%se re&fé y non

HodgkthésB?e@Q I@phara dhdtherdeifdniuriyéd 'EBhstPurlﬁs'EBfnp?ﬁsmgTEbCAM and
Leu Ser Trp. Val S\{E&G n 275 280 285 Arg Pro 58 61, 63

CD3 bl@ﬂmg\mma@@, g&feralqby B WN@31.\83, 3513739, APgSHi

65, 670571904 7> Caa AT 6 2 456 B 22 2afi2bleeeo 26s.

267, 26351273¢R73e275 277\ 2795281 V28 3,@85, 1287, 289, Jet, 293) 298] 297, 299,
Val Tyr Phe

325 330 335 Ser Gl u s Ala
301, 304,306, 3% 330§e|311y|31%gt%g%1727%1934’@13§§33§03%mw used for

r Thr Thr
the tre%‘gﬁer@@t%gro%g '%‘@3 e\S(er &?p@éfym@:%n%r% Ay Ser
Gy Gy Gy Gy Ser Ay Gy 370 375 380 Ay Gy Ser
The in%ﬁ'o@%sgglgla%%toggmgm%dﬁ gér%)ré'felrjp lgsgtrég mgﬁtgorsgr,nehoratlon
n U 55410541
of a %ﬁfe%ﬂ/ezg]lséﬁe %r ttﬁggrdﬁ{%s e s‘_ié;ranﬁe@fléﬁknéi{;c/)gy Sﬁﬁease an
nmmunamlmms@wereﬂyl aGtoineunddisebype, arinféetiousi chsazysre wel disease,
. Val Ser Asn Ar.g Phe.Ser 4 440 445 Val As
allergchl;egélc fs, ééqra@tlg rg@pthgsy géé‘?-v%ﬁys t%%aqgﬁg qmos&ggrsus—graft
dlseasé§5cérﬁPrléiﬁg W AdMinkgfatiohd ofah |§pé’élﬁc)GOD$\3§pé<ﬁﬁb binding
Tyr Phe Cys 465 470 475 Ser ‘A n Ser Thr
molecuylg gf tha inpeotiay or aHbispeeifiq 03 s]vpe:glfyc mndlng)/@ol_eéulea,gs produced

o e S48l et A T8 30 e 5 Epost of

inventibhHo s46ibject8ih naedt 6fc sach tyPraagion, agaumehpan amelloratlon :
gaaaaaac ctggggcctc agt gaaggt g 60 tcctgcaagg

Prefe"%i'hﬁ%ét’ﬁle@b@c@ HA@N- aggt acacga t gcact gggt aaggcaggca
120 cctggacagg gtctggaatg gattggatac attaatccta
gccgtggtta tactaattac 180 gcagacagcg tcaagggccg
cttcacaatc actacagaca aatccaccag cacagcctac 240Page
277 atggaactga gcagcctgcg ttctgaggac actgcaacct
attactgtgc aagatattat 300 gatgatcatt actgccttga
ct actggggc caaggcacca cggtcaccgt ctcctcaggc 360



465 470 475 480 Cys Ser A n Ser Thr H's Val Pro Tyr

Thr Phe Gy Ay Ay Thr Lys 485 490 495Page 280 Leu
w@kasloe2eys 500 <210> 286 <211> 1497 <212> DNECHERBM4/011646

artificial sequence <220> €223> VLI /VH5x4 - 7 LHLH

<400> 286 gacattcaga tgacccagtc tccatctagc ctgtctgcat

mhe nSREASOHD SOAERS Sl B h RlaBRRC AR 0. o sodon

comprie@dbé ammmsmagﬁtcﬁg@tprcbtbat@aoac @mqsmigtzagame toftfggeiging an
. ccctgctcge 180 ttca ?gca ct gg, gaccgact ac
activatiopt gigiealc lmfawa%@&ge@og 8 %&&mf@w@ggﬁmoum may be

admmlgt% &4 Elﬂ%l%n%ﬁﬁeig%trﬂﬁ\ é!ﬂ\ttﬁi%éeﬁﬁ @t H2Ehs tﬁ&%@gﬁcﬂ@gule a
atCaagut gy Agat caaagy cgaaggt act agtactggtt

nucleicctagigt gusleculeggagygttoraoB&D i'gxgt g@fammgw\mrguaqgt'ﬂm proteinaceous
g t cagggg aaa a acctggggcc, 420
compopiEa g Msiiagi el Ak galacEaor i gite { IOHPeRPraSHng g o2 afurther

costnm&l@f&?aﬁb@&:ﬂé%cﬁé&ﬂ@&%ggﬁ%ﬂlggmwgqqtm or a further
tggat acattaatcc tagccgtggt 540 tatact aat

cytoklnacglter@ﬁa.d@g(&:gt ka2 KGg2b tergaging cavpawratsm caaat ccacc
- 600 agcacagcct acatggaact gagcagcctg cgttctgagg
acactgcaac ctattactgt 660 gcaagatatt atgatgatca
Finally ! thaGh@&ritidn SracidReiiens KICCTMSHIRG tIFACUH S3Edific’ BRding molecule,
gtctcctccg gaggt ggt gg at ccgagctCc gt gatgaccc agactccact
a nucleie acidtrgeleculzga wgcteigr& hestgddhe twagtiont ccat ct ct
t gcagat cta gtcagagcct tgtacacagt 840 aatggaaaca
cctatttaca ttggtacctg cagaagccag gccagtctcc aaagctcctg
Said ki R0patictRelgareflitihaheestaratibh (of tigg heiroacagrRa composition of
ggttcagt gg cagtggatca 960 gggaca?att t cacactcaa
the pregantlag@@@m 9nd Gy éntgr aliy L006is4 §T agontainer wsefigifor injections or
CalL. gl it c c a
.nfuaon‘ti%aggj{vggﬁa;e%g@agm{eggtgé gﬁwgt 3?%99@98@%58@39@?@%? 8Sfibrises,
optiondligt Gt baffer(s)t tstdragegsolgtiags tayel/or ite’lmaumz@waggmm or matenals

ol R B B2 EL B ARSI 57U o e
kit of tﬁ’@ﬁﬁféﬂﬂaﬁ ‘bahg&éj‘géelgéd;dl%@%&él "’}Ht\ﬁﬂé drtlﬂﬂﬂ’é’sag%n combination

atcctaga attg@taaty cttactacaa tgagaagttc 1
in cona@ggcaagguthcantmrlegaunltgc@achu&aoftthﬂcmagerat oagoijooceay be

acvantBgEARY [, e eIy ARURRsd heLIBRaL ! faggnvention and

’ t cadtre tool
coud RAEHBEAREL 90V oy b B gerispmatg iyt agtessah ol

or medigal itdolgi Hhe g@améaetgr&gﬁme kit grefanably/fatlows- stan@aqgwrocedures
0> 87 t Thr, G n Ser Pro Ser 'Ser Leu
Wh'Ch §§q<n&v§\ e qrs@%% th&s?)rtArg Val Thr lie Thr Cys
Arg Ala Ser A n Ser Val Ser Tyr Met 20 25 30 Asn Trp

Tyr G n Gn Pro Gy Lys Ala Pro Lys Arg Trp lie
These ﬂnld @@en@m@o&g@nﬁmarss@rs geedvand mnaosmasgegi Wathepfi@scnptlon

and Exgn’:?plé%:3 Df E@% pf%erfﬁ|Hvezgfonggyﬁﬁep98ga%§%ﬁ&g%gy%Bya‘%e of the

antlbocB@s Aepthidds, AlsesTand ¢ympdund$ys bel en@loyeﬁrm secorGamceAsdith the

presenﬁ{;@\/%%ﬂ%ﬁ%grgm%Svsgrf?m %Eﬁﬁ'y Hbr@yﬂﬁs r@L 5?’5 Vaésegylﬂs?ng for
a L
exampflél%le?g nl?zdsév@g}é PeF ega pg Yh%@bﬁsgat@gﬁsé{ygﬂe@@e p‘r%gallable on
the Glmtekinat Ser \r‘aayLys Yal 130Jtm26d 140 Ser C,ysexampm a under
T . Thr H s 145

WP .NEE / himl y berhh t@sl?s and
addresEéQ H §Uéﬁ y Jy r E 11@51 VrQnih7 Rﬁ//ﬁ’hﬂv ﬁ’%blogen fr/,
Gy Tyr yr er val Tys
: noh/b B8 c iteo -n ,hn_mﬂwm,mre iseown to the

o o e Sl s B o

210 215 220 Asp Asp His Tyr Leu Asp Tyr Trp Gy
G@n Ay Thr Thr Val Thr 225 230 235 240 Val Ser Ser
Gy dy Ay Gy Ser Gu Leu Val Met Thr Gn Thr Pro
245 250 255 Leu Ser Leu Pro Val Ser Leu Gly Asp GI n

Al ~ - ~ o PNININ NS NN o~




210 215 220 G n Gn Trp Ser Ser Asn Pro Leu Thr Phe
Gy Gy Ay Thr Lys Val 225 230 235 240 G u e Lys Ser
wW@Rosao22id y Gy Ser Gu Leu Val Met Thr G n TPCT/REB04/011646
250 255 Pro Leu Ser Leu PrgoVal Ser Leu Gy Asp @n
Ala Ser He Ser Cys 260 265 270 Arg Ser Ser G n Ser
Leu Val His Ser Asn Ay Asn Thr Tyr Leu His 275 280
. 285 Trp Tyr Leu G@n Lys Pro Gy Gn Ser Pro Lys Leu
The figuees shdwr Lys 290 295 300 Val Ser Asn Arg Phe Ser Ay
Val Pro Asp Arg Phe Ser Gy Ser Gy 305 310 315 320
Ser Gy Thr Asp Phe Thr Leu Lys He Ser Arg Val Gu
P a P 8 2
Figurent? QNA B0 Bnd eoil o ags oo him{imaypiZZ4E ant-CD3
casset@R5GER YD BIQs.Cllyanth2). Lys Leu Qu lie Lys Gy Gy Gy
Ay Ser Gy Gy 355 360 3656 Ay Gy Ser Ay Ay dy
Ay Ser Gu Val A n Leu Leu Gu Gn Ser 370 375 380
Flgureq yA)N\ﬁ‘ur@ Hck@ééq?'ggc% g)f ﬁﬁ&h@b\\’y éﬂ\ﬁin&,’HZ@EE@’lﬁ) N@J :70), VH3
(SEQ IDqNOAgﬁ) TVH5CGB‘J/EQJJD N§ar74)r @nd/MHM&E@Iﬁ) MOs: 7ﬁland1ht chains

vt D, G S EEUEp i 5 0 BNE ecves

B) Nudlé’cﬁndﬁh@déheﬁc@!s)bﬂthé ha%y dainse VHPN(SEQTDAND. @9& V¥H3 (SEQ ID
er -Ser Ser Thr Ala Ser Met Ju Leu

NO. 71De\4H5f(SE@3U3h~PQ'> HEngeYHB(SER P B9 W)aanddlgh’rybgamﬁém (SEQ

ID NO%’Sﬁ, %? (§§ga ﬁ!r) c?.‘y )%r(d X)é,-@ (@*"Elb ﬁ@?\kg& )Jéspé%%@&r C) Amino

acid se'ﬂﬂfen\z’ez’r, ofiite @mRs4952 ahd 3/61 th‘éehieé?@f crﬁzﬁkﬁ)s sﬂ&@ncﬂilaelmmunlzed
211> 1497 <212> DNA <213> artlfgm al Euence

anti-COSASEOID) Oibied. 90, DPrioseaBLehboVaiZ: S5Eeh B NO-86, 94, 96,
respechBARF AN FSEEPRINASHs YA, GL 0o RlERAONIIISERINTNOT8S, 92,

gca gagccagt'ca’'aadt gt'aagt
96, respgctivelyp@adg¥bidcSHQciDLNDPRR; 2B 798ampppectieely) and of the light

chains ?cg%ﬂ r%gg%@ta%gttﬂg é ;qarglt-é@%aﬁﬁgpf ch:g%? al%éagggt ggst,pce%?ively)

chains\A2ACSEEQ! D BERIA, 9702, 244 9@%;%&&6% gL QSE@F!I NO.:100, 102,

ccaacagt gg agtagtaacc cgctcacgtt cggtggcggg 300

- 104, respeciygtyygandaVtiabSigQc dRadyd .8, é@?ac’ltOégtlteSOBg@j\legi@aag\d D)

Nuoleo B85-80, B ST SSHRES G0 SRIP 5o of he non

delmmhgtz@atama@Dsqlet@ulmtasamtgs FeSHEATLRYAZHIAEER M ND.:85,

93, 95aREReANEY): LI GEEG TBANOL Bbadiadis, éggeq;%i@g VHS (SEQ ID
NO.: 870@10%%9 e%%%lgg gf\/lagggfiegﬂ?g it rg%é)l tlvela/()j\ éand of

agcacagcct aca cagd c dagg a
the light athabres @f 1660 ngnakdabhalnizeal gaitigeDea(SEQCIDCNOL:97, 101, 103,

o {58 YCLIERD UGG SRS 0 50 o

% t
N0 0103 SO ISP AY GECHI T 03209 speciel).

gcagaggcct ggacaggt cc ttgagtggat tggagaggtt 900

rgure 3 5EGRRRISE ST B8H88 P63 IR BB Y o

id sERIEHECHCanGCDHIATFRAVIL PR e N OF Baidtdciide f
acl Stct tgcaag;acgg Satcc tg)cgat act a ac?‘gcgactg gt act?%qguaetnce ©

anti-CRPEvHgN\J12) &6 IR MY hAmige asicespapiencetat amt@D3 (VH2/VLZ)

(550 B SEATBLEE LRSS LG LI OGHECRY GIOPARREER 1o o)

Amino 2@id & @l f GRHICDBQ VG-EEWLB}{SEO&DN@I:QWC agagccttgt
acacagtaat 1260 ggaaacacct atttacattg gtacctgcag

aagccaggcc agtctccaaa gctcctgatc 1320 tacaaagttt
ccaaccgatt ttctggggtc ccagacaggt tcagtggcag tggatcaggg
1380 acagatttca cactcaagat cagcagagtg gaggct gagg
atctgggagt ttatttctgc 1440 tctcaaagta cacatgttcc

gt acacgttc ggagggggga ccaagcttga gatcaaa 1497 <210>
291 <211> 499 <212> PRT <213> artificial sequence
<220> <223> VL2/VH5x4 - 7 LHHL <400> 291 Asp I|e Val

o ~ 'Y e ——y



<212> PRT <213> artificial sequence <220> <223>

VL2/ VH5X4- 7 LHLH <400> 293 Asp |lie Val Leu Thr @n
w®eoosBu2l a Thr Leu Ser Leu Ser Pro Gy 10 15r@/EPZWY011646

Ala Thr Leu Ser Cys Arg Alda1Ser @ n Ser Val Ser Tyr

Met 20 25 30 Asn Trp Tyr G n AGn Lys Pro Gy Lys Al a

Fourd DAl 03B 000 SESHD A48 Arin

acid sédqenﬁerof@rw -Ch3 A4H3/W1) $SECLH])I NDs11) € ABJEI&ldeLmquence of

anti-crd ViRl EESUS NS B30T e Aring EEI%T GuopiR O Ant-CD3

(VH3/V<E' %(%g: @‘g%yl% \@:NLglgoﬁéy%@%egfén?@sggr(ﬂék%ﬂjj(sEQ ID

NO.: 14A|Fz) Arsimo/id S’a‘ﬂuemoe ofeanttCO 31X LYEIMBETID NBr:18).y
Ala Qu Val Lys Lys Pro Gy Ala Ser Val Lys Val 130
135 140 Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Arg

Figure s rA)TNﬁcly@ﬁdé'%éqJérR:eHﬁar?tﬁ@DBWH@QE@?gs@@a DVRO. 46‘,‘3 B) Amino
acid sequenco Eg-CP5 (5N ASE QD NG 1TIE) Nuslepiideneauence of

ant-CORPVEEMESL SRaThy S BIP ol Adfs EH SPhuphde of anticos

VH5XMIE @EX)Z%N@MQ Rudlebiile Geduéade BhanfleDI VH'BN/L3 SEQ
( X 95) Ala Arg }Lrﬁ) Tyre210e gu220 3 r( ) ( '

1D NO 05 9 Beavencd of @t COAVHEIVER] (Y0 1BHNOZEE).

: 230 235 240 Val Ser Ser Gy Ay Gy Gy Ser GQu Leu

Val Met Thr G n Thr Pro 245 250 255 Leu Ser Leu Pro
F|gure\63.IA)Sﬂncléewﬁaqlﬁam@ﬁanﬂl-atﬁe(rVHl'MB’L$)9(SE:QSIDGNQ) 289 B) Amino

w559 4 9 Bty e i o
ank- B 0AMER (SELTY MO A Yol 3R 0 amicor

(VH7x\892 (SEQSEr NEDR53 E) 8 Nudlestide @e;qumnce Af BnBRDIHVHZAUL3) (SEQ

0 34 i o fotiin b Ao VIS B0 B0
Thr Phe Gy 340 345 350 Gy Ay Thr Lys Leu u lie

Lys Ay GIR/ Ser Ay Gy Gy 355 360 365 Gy
FlgureskrBlgdmg@ ybls_vpgcm; gnﬂ;&D‘(Q gonstruats withediffeeant deim@umized anti-

co3 ply: diglenfyoR (Y& 8 BrQdoatt 45 Sf-ch3 (il sea o

- NO.: 182)93aﬁﬁrc:r%y(V“H/JNTta[5 (5%81 1?[3 N?WS r aﬁhscmst(\@ﬁw{np (SEQ ID
o

Val Lys G n Ar
NO.: 188 AT CIEH | (VEEVLR) (FREQ BPUNG-(188) 2 acliyC S0 VERIVESD (SEQ 1D

o TR BT] G RNERLToG VD (5ea 1o

NO.: 1929y abtitCB uMHI/VABY (SEQ LUBUND1Mer ahGCBRS\VEOVEHY (SEQ ID

0. 1630 sficA S EvESh G T A2 b B e 1o

I AT 9
No. 208y AT Tt B il 4 Ty 1558 PGS s
using &03 farciched sSEBMOEE g A¥2@10 - XPRBositive INBkM-cells I((BHLCD3 and a

<40 4 a att.gt ac_tgac tcca aact ctqtctct
seconmﬁ'&éjﬁl&ga bgrggtl%e &)a C%%CW@%HS @é@a@%%we con(irol in (A)
and Céqgtﬁ@@ﬁeé@%?qa% RS 306G §§ EBody¢ vas used as a

aaggcaccca_aaagat ggat ttatéacaca t ccaaagtgg cttct g(?\/lgg)xantl-

negativsc eorfeeldy o B).s0onstrageis gytiCP1 Sxante €63 @gHdER(AM

o03 ks Gred 68 BobfiBt M o BARRIAAAR R BB ER9: 9000

300 accaaggtgg agat caaagg cgaaggtact agtactggtt
ct ggt ggaag tggaggttca 360 ggt ggagcag acgacgtcca
Figurea & g4« g@@r@seegagggg@ttﬁloaa@ﬁ gebd acelpgypizedzyariant of anti-
CD1 9%%@%@33&%@@3?&#%&%99 Stheld %16@.8381‘35{36 Ghi! 39 BSESm line
dgat gcact'gg gt aaggcagg cacctggaca gggtctggaa
tggattggat acattaatcc tagccgtggt 540 tatactaatt

acgcagacag cgtcaagggc cgcttcacaa tcactacaga caaatccacc
600Page 294 agcacagcct acatggaact gagcagcctg
cgttctgagg acactgcaac ctattactgt 660 gcaagatatt



<213> artificial sequence <220> <223> VH5VL3x4 - 7
HLHLPage 297 <400> 296 gacgtccaac tggtgcagtc
wW@ougnakgea gt gaaaaaac ctggggcctc agtgaaggt g GBCT/EP2004/011646

tcctgcaagg cttctggcta cacct’etact aggtacacga tgcact gggt

aaggcaggca 120 cctggacagg gtctggaatg gattggatac
showir@té 8|C§t%p G [rﬁiléd?%?r?éﬁ%%r I%Fé"tﬂéﬁla&%e elution buffer

caag gccg tcacaa acagaca aa accag cacagcctac
contairdg 2@trgMaacetg!ae g3 6 c Highgadsarptiog g @8aatrny ceascdie to non-bound

ot 5, Bl 1 i 085t SRS e o o

deimmtAReaiAileDgiaidtiont t ¢ t ggt ggaagt ggaggttcag gtggagcaga
cgacattgta 420 ctgacccagt ctccagcaac tctgtctctg
t ct ccagggg agcgtgccac cctgacctgc 480 agagccagtt

rigure 504 e AP R ahOBLEER AR PB I REATS an

CD19xtaﬁﬁ!él§ a{ﬁSte‘H 128609 $ord W NG HES ] B 3é‘d|@\nn at 280 nm.

ctctctcaca atcaacagct tggaggctga agatgctgcc
The battdnh dineashowingaa dasit gte@agt Bgtmhandcgcse@angtmapggitggcajggo mi

indicatds 51 Bl g 68 o S So ke B dRE arrow at 93,16

ml indi€Atd9 99€ F&eﬁ%&%@@ﬁé&wt&ﬁﬁgﬁlﬁémﬂﬂi@k 86T ccistiueaca
840 aactatggtt taagctgggt gaagcagagg cctggacagg

tccttgagtg gattggagag 900 gtttatccta gaattggt aa

roure, 40 A BB RS ST SRS BG5S 5200

gelﬂltreﬁi‘o@‘nt gomgRt ERliohst @eayicollectblt RbBL @ﬁ(ﬂﬁgﬁpg%ﬁﬂon time. The
cct a%ata ctaactacga ctggtacttc 1080 gatgtctgg

protelng@@ala g8@-4dabt gUEREPOFEE t toc Bc MYV goly 58 g §LRg Dt aagg@f@@@s the
deimmitlaWHRIAEE dnfERBl aglpn.t { ctagetc of gatgacce

‘agac ccact ctcccrgcct dt cagt cttg gagat caagc
' ctccatctct tgcagatcta gtcagagcct tgt acacagt 1260

o LSBT PESE S Bl M CaR R BP0 o
protem%é&ﬁﬁ‘%a‘l:_%ngwt R/Rﬂé&ﬂarc\?f@féﬂg?ﬁ&rﬂeﬂ%%ﬁegg%@ﬂgzﬂbﬁlthrou?h Iane

. tcacact caa gatcagcaga aggctg aggatctggg agtttatt
2: cell Taktore gapernatad; HnecAcHCHC aluaty; dame ¢ iMAGY Hgytigough; lane 5:

IMAC G857 38555" IACIDSSE e ¥ ol Hval RiiRepage 208 <220>
o) WS DRI ofpikitha < serint 6 ke ¥olant-Cos

G u Val Lys Lys Pro
proteinvisactions. Vdestsen b@san_q}ygs:woé pesifiedy @sp@mflqprotpmewaarperformed,

IW|th ar@b@d@g é g{gggég{hﬁ'\% él;érila}!f’;‘% (é%ager%gmfl |Q§a ﬂtl mouse

Ig labe%&w@@@ll@ln@e@%s MétajébrLé‘ﬁélMTNolébalaf\m@ﬂrmMikbr bandé1: HCIC
60 Lys G e Thr lie Thr Thr Lys Ser Thr Ser

flow thiepgFAlanerd: CRiEcalbire Superaiantdans BLHEK chetol GneAr:JMAC flow

throug@?n%&? II%S) \&E%hﬁlbﬂe:ﬁhw Z‘,rel ¥{e %r?e ?.yg&%lt?aqtaﬂ é\é{eg

Gy 100 105 110 Thr Thr Val Thr Val Ser Ser Ay Gu
Ay Thr Ser a er G 5 120 125 Gy, Ser
Figureeﬂé ﬁpd'@gy bemirifgé{, b)@%q]f%:eavﬁﬁ%% crtracts s&% different

sommpRel R 8 koS IEIALE G T D14 amicod

(VH7/\ge) (SEQ mweengamanmms(wwmzy(smﬁomm 1198) Bnd anti-CD3

(vH7IVER (SER [ R 00118 ALY s BiEcaf cerfpeaf ol Wiype ant-

CD19>4h8- (ﬂDS sty %l%)ﬁ/agefnéaslﬁré'a"byAéPFKES l§@§ed18§say using
200 Leu Thr lie

Asp Al
CD3 eArlahemrPBrMBSTw a@y € DADepasitive Nppddeeltlo 4Bl A seqanatap' antibody

. . As ro. Leu Thr Phe . Thr L Val
with CIEE o35k 3RS, e tord aor e Yoty B (Ah)ddsecondary

Gu Val An Leu Leu Qu G n 245 250 255 Ser Ay Al a

Gu Leu Ala Arg Pro Gy Ala Ser Val Lys Leu Ser Cys

260 265 270 Lys Ala Ser @y Tyr Thr Phe Thr Asn Tyr

Gy Leu Ser Trp Val Lys 275 280 285 Gln Arg Pro Ay

~ res NN PN



260 265 270 Ser Ser A n Ser Leu Val H's Ser Asn Gy

Asn Thr Tyr Leu His Trp 275 280 285 Tyr Leu G n Lys
wWEe@5H02263 N Ser Pro Lys Leu Leu lie Tyr Lys VeCT/EBIN04/011646

295 300 Ser Asn Arg Phe Serml3@y Val Pro Asp Arg Phe

Ser Gy Ser Ay Ser 305 310 315 320 Ay Thr Asp Phe

st 0} b5k Lk s Al T Bonstcs

anti-CIPt9xanyirCDBrarkhantzEpCIM (BW9)&H1i-GDB were Used Bgcandiols. Assay

s oSSpl 515 EipeShli G BT Sof S IMEL i es mean
f|uoresk§gcéﬁﬁge,gi&_el n Ser Ay 370 375 380 Ala Gu Leu Ala

y Ala Ser Val Lys Leu Ser Cys Lys Ala 385
390 395 400 Ser Gy Tyr Thr Phe Thr Asn Tyr Gy Leu

Figure; 3. (S flolicly’ Gssath of hisperyic s OPqeroandinyEs it diforent
deimm#ﬁﬁe&sﬂnt‘r\'@ﬁ_ Yparly rarfiSQ D SV'/S'\?%/LEQE (%E@ @Y Noy $1 9‘@),?l anti-CD3

r Leu Thr Al'a 435 440 44 er Ser Ser Thr
(VH5/VAI2). (SEQNEY NODu192u antigCBSr (e VER) (S&Q 415D NB519%0 anti-CD3

T 8% BN Esd bR o1 87L4) TN S 35l o

(VH7 A (SEQ T NG 200PceniPared b6 cdhrolval - Thr 485 490 495 |
Val Ser Ser <210> 300 <211> 1500 <212> DNA <213>

artificial sequence <220> <223> VH5VL3x4 - 7 HLLH
. <400 . t .
FigureS05ed00R B SHRREAAE of AHRERCHEARPASHH 1%y ABROBRFunizec
CD3 antitesdyt VS (SBOK X NG 7 4) gVRTt BRM IBaNOCAgRAAH228EQ ID NO.:70)

(
ot iSRRI SRR R0, Erabbalio) Wi ning
region SIISRITAAERIRIEGRC FERITIGELh AR SR Iping oion 2
(CDR230Pragedgartkceegiora 8t (FiR3)t gampleroentzyityc deteamimiag cagion 3 (CDR3)

t t. ct 360 t tactggtt .
and Frgg'%y\@éc nggloédgé'-(ﬁ g‘%veg%%rggggg’;g‘igﬂtegﬁ%ﬁ?%%@z%g@d VKK in
FR1, th}gg% SRECABAY O 8RGPEAYTIACAHIhE (tedriitio 6CRa98dork 1 region to

gccac cctgacctgc 480 agagccagtt caagtgtaag :
CDR1 tregtost gmalc theyggeapieage hiaBYc cddikc sangyddtEDT540 FR3 and the

sequefARIERASFeL StAPEORAY A ERARNIS0EE) boL A9 FHENARS darrieo
out usiAg ‘flﬁ’é‘?\ﬂﬁ?lﬁxt;ﬁ B¢ b e SR NIY AaanB8 Qnferinadd, 186L USA). |

gccaacagfg gagtagtaac ccgctcacgt tcggtggcgg gaccaaggtg
- 720 gagat caaat ccggaggtgg tggatccgag ctcgtgatga

Figurel B2 RRNID MrERAE S ToisPaaTt A0E BCAM TMIAGE with different

et o 200 ¢t Bt aea o coon oottt ar waaor) (A) -
CCaaagcCl ¢

deimmygigeacant DR I NbY 4 (dSER Ho NG ed3) (Bhgguemynized anti-CD3

(VH 5/\%%1?—??@() 9@4@@?:5?)9@339@%&9ﬂ&%d%rﬂi@@%t (?/H 9029ULF fbL-vhH)

tgctctCc aaagtadtaca tgttccgtac acgttcggag
(SEQ iy tiy85)a®)grid deiganoniz68 Girdia@D3t (YitHVyRpd: 1€ (Yo-VH) (SEQ ID

oo R CHE nniRl A Sod BacBpARGIRYE ol winge Facs-

based W< QW%ifHQOth%CHgﬁf 3a6lvsabmeliid. CRC Jandt Lig%he dotted line
ttaagct ggg t gaagcagag gcctggacag 1260 gtccttg

agt ,
indicatggdhegsfitiaofgtitet nagative agatiot gonly mog’odaacaatibqiy)ga@aagd line

2Q.tt.caa ca act.. t gc C arcc a . ‘

- shows JA& bRt gl e Sy SRR iR a-BRhY.chEGEbd tne shows
the bispleelfiaCasistruchbf ifb@ist Ipamaasioging asayt @iegEpCHl-positive Kato
actaactacg actggtactt cgatgtct ggccaaggga ccacggt cac
lll-cellg gnstead tafamepodorah estitzaly i £03 sonoapcipnaprnticpdgto EpCAM
Lficial: se e <220> <223> VH5VL3x4 - 7 HLLH
was usﬁ%%éb%&%&t@p%g&?.g n Leu Val An Ser Gy Ala G u Val

Lys Lys Pro Gy Ala 10 15 Ser Val Lys Val Ser Cys Lys
Ala Ser Gy Tyr Thr Phe Thr Arg Tyr 20 25 30 Thr Met
Hs Trp Val Arg Gn Ala Pro Gy Gn Gy Leu Qu Trp e
35 40 45Page 305 Ay Tyr lie Asn Pro Ser Arg Gy Tyr

P T . Y.




10 15 Asp Arg Val Thr lie Thr Cys Arg Ala Ser A n Ser
Val Ser Tyr Met 20 25 30 Asn Trp Tyr G n Adn Lys Pro
wa@Ropshye200l a Pro Lys Arg Trp lie Tyr 35 40 45 PSPERN4/011646
Ser Lys Val Ala Ser Ay Vall4Pro Ala Arg Phe Ser Gy
Ser 50 55 60 Ay Ser Gy Thr Asp Tyr Ser Leu Thr lie
Asn Ser Leu Gu Ala Gu 65 70 75 80 Asp Ala Ala Thr
Tyr Tyr Cys G n G@n Trp Ser Ser Asn Pro Leu Thr 85 90
Figureo3 6PhBinGing @nalyGisy ofhbispgsifivaants Ep@AM, coBs{ruGisu withy different

deimmiieed e DUPESE Naftarl> FheRe2 TS fbl4Ga) and 5-
1Oxantﬁ3le§‘W @/\m?l §Eiébum/¢lo Lem fm% iP'ch$pysiiveé SfkatVeblls and in
Lys Val 130 I35 140 Ser s Ala Ser Gy Tyr Thr

EpCAMipositive Katp Tolls Tith weFAGﬁSs baspd jassays@ shit ncs@we/alght shows
bindind" 9 Gn Ala Pro dy GAn Gy Leu Gu Trp e Gy Tyr He
n 165 170 175 Pro Ser Arg Ay Tyr Thr Asn Tyr Asn
GI n Lys Phe Lys Asp Arg Val 180 185 190 Thr H e Thr
hr Asp Lys Ser Thr Ser Thr Ala Tyr. Met G u Leu Ser
F-gure1‘973 Qyotoxmityassag @h EQ&AMa@nAtrgctswt@almpmmﬂ antizCD3 parts

(di ant‘_ﬁbﬁye{t l\&érn’@@l ;ﬁ&sﬁtlofx‘{ gn1 g({/Hé?\?L%%g-lrﬁé)E@ﬁ W 31), anti-

CD3 (WH‘S/VEE X%GOZSEQMDVND 37!) @ﬁtﬂ eﬁtyCGBy (GHW\(&Z/)XW (SEQ ID
3% Val Gn Leu Leu Qu _Adn Ser 245 250 255 Ay
NO.:33 ¢prRered o megcwgsmﬂm Rogdeimgunizad @@USMtSc@ﬁ T cell

clone @@ Cglgu-%érAﬁge%e&v €'u sgdym-zrﬁj g %2%0&%1 .é?)gidé‘%?CAM cell

were s@ined/alithLrRIKHE6 dy€rand the callg v@bne ijntérq/ after bispegificisingle chain

9 5,.30 Tyr Tyr Asn G u Lys Phe Lys
a“t'boéj W‘CEgét'%‘ ‘A"t%ﬁ/"\‘ﬁ%@”éh’rs'ssos 310 315 320 Al a Asp Lys

Ser Ser Ser Thr Ala Ser Met G u Leu Arg Ser Leu Thr
) 325 330 335 Ser Gu Asp Ser Ala Val Tyr Phe Cys Al a
Figurext®, Qytgtagicityeesayyof EASAMA0NsHBCiBsaitTHeimmpnized antipCD3 parts

at the Eformfilal iRidoaP s Y3 nég?Dg(VHg\ng &@ D \é% 408 5-10xanti-
CD3 (WHBNE2) (Seq B ING: SBﬁa&nﬁgéﬁﬁﬁth@ dorkdspopindchon{deimmunized
Val Met Thr G n Thr Pro Leu Ser Leu Pro Val 385 390 :
wild-tyge sonsiuciss Cyletox@ity assaywas pamiedequtiidenticafly by Eigurg 17.
Ser Ser A n Ser Leu 405 410 415 Val His Ser Asn Gy
: Asn Thr Tyr Leu His Trp Tyr Leu G n Lys Pro 420 425
The foll@RinGi BxdehpleSdluskate thesinbemtidreu |ie Tyr Lys Val  Ser
Asn Arg Phe SerPage 310 435 440 445 Ay Val Pro Asp
Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe Thr 450

in the Wi eksiplotta hfhogf lof Sirdig Bhafi shighamin caSRarifiddies have
been Hirgingdre®r do TyshoWhr redlueed ymBiynag@epicityr ihysmaeu Be different
. 490 495 > 304 <211> 1500 <21 3>
deimmypizet Stningn R Enibodes copplisg 12 GrpRinations g drafisrent VH
(VH2 (SEQ@PDW mcm)cvral@q E%Hsmtm 8899 ttsg@mlma?@m) and

t cct gcaag cta

CCtC agt aag C
VH7 (SEOD Mo 17 5g Mgaduﬁgmt\@g@mg@@@d@u 77078), VL2 (SEQ

D NOZaP8AT B8 s EREL T 48005 P84l gaBlr R b e e amino

acid afatMsdaiacatidaeetancsd of aReHbvaimaAtiordd 3ahandaVL regions are
gcagcct geg ttet iusg_c actgcagtct attactgtgc aagatattat
@

shownzdiny - Figuias c&t& tvelya theadeyygynizah gt single chain

antlbo@ggt\ﬁ&%c&émﬁfn%ﬁt U 296, Wgﬁ\@% @hg@'\agﬁt%yor with an anti-
gt ggaagt ggagg cag gt ggagcaga “cgacatt Ca
EpCAMt@l@giecmgtn antiboalydb agderctodoah gclispetifit pgggg:taccgt gt cac
cat cacctgc 480 agagccagtc aaagtgtaag ttacatgaac
t ggt accagc agaagccggg caaggcaccc 540 aaaagat gga
tttatgacac atccaaagtg gcttctggag tccctgctcg cttcagtggc
600 agtgggtctg ggaccgacta ctctctcaca atcaacagct
t ggaggct ga agatgctgcc 660 acttattact gccaacagtg
gagt agt aac ccgctcacgt tcggtggcgg gaccaaggtg 720
gagat caaat ccggaggt gg tggatccgag gtgcagctgc tcgagcagtc
tggagctgag 780 ctggcgaggc ctggggcttc agtgaagctg

. oy . a . o ..



at cacctgca gagccagt ca aagtgtaagt tacatgaact ggtaccagca
gaagccgggc 120 aaggcaccca aaagat ggat ttatgacaca
w0 c@aaae@g cttctggagt ccctgctcge 180 ttcagt ggPEI/EP2004/011646
gt gggt ct gg gaccgactac tctct/dacaa tcaacagctt ggaggctgaa
: 240 gatgctgcca cttattactg ccaacagtgg agtagtaacc
Exampléqt %Hﬁ‘g mEQBF&Q&O%%@%rﬁ&ﬂlzﬁmmconstructs
agat caaa cgaaggt act agtactggtt ctggtggaag tggaggttca
360 ggtggagcag acgacgtcca actggtgcag tcaggggctg
1.1.Traimjegaheaupaencqgws:ngm)chaagagﬂhggyt gtcctgcaa

oo RS o R Bk s
referre& al%r‘éﬂ* Rt 1A Qriiet Pet aaddetRC s %@gcﬁié %@981?& consists of a

tcacaa t cact acaga caaat ccacc agcacag CC
seessﬁahwasecg@mc‘cmj thet anti-Gat Vhicregiare G QdDaNOxdNG), a 14

amino 550 S TR08H Al RA RSO B I SR P00, ana e

anti-C38 LIRS rEGiBAT (GBS $DAYOCH §2RFAIIoWRICHY GCRitidiRR residues. The
gt cagfcttg gagatcaagc ctccatctct tgcagatcta gtca gagcct

afore-mentipnedaddNB4ovast glgaadcmt@ctthettvac@rt tPggERoegpt-Amp  SK(+)

(strataGEIEREE AR TiE O i DR g i SEHGEREERH omanyco

cassetf2d8 sa6@aATAGEQ |Dma«;tsa@ I8N OaQCRUPFiguesaggct 9
aggatctggg agtttatttc 1020 tgctctcaaa gt acacat gt

tccgtacacg ttcggagggg ggaccaagct tgagatcaaa 1080
g9 t: t
1.2 CRRER ARV FHOSERTe 006 98F. FmBRLENLADLR Uf ERBRUS and
desigrogbdeimmanizagbaigeflgichair gntibgdytsetitidghcest ggct aca

e i S s s ST A B
peptudéﬁﬁr@%&ﬁg (b%ﬂ%gfo‘eﬁtl@?'ggteﬂﬂgg?‘:@égg 9’1‘?8 e method as

cagac cctccagca cagcgtccat ggag tccgc

descrltmgicmt\g/@ @8/529569@5&@ dDt rg@ggisbbws the daimguaazerh inkgrgsequence
5 1440 aa act acttcga t gt ct ggggc

and S%ﬁé%@i@”@g@ﬂ% gﬁﬁegﬁﬁﬁlﬂ €497 <210> 307 <211> 499

© . <212> PRT <213> artificial sequence <220> <223>

' VLI - VH7x4 - 7 LHLH <400> 307 Asp lie G n Met Thr dn
1.3 Cosstruptionfrdeimmupizegesinglexcliain aatiboily SEQUEBCASp Ar g
Val Thr lie Thr Cys Ala Ser G n Ser Val Ser
The dekmmwezlsvesglpagé)féh% Agrp|33 ﬁamttwr@pﬁnwéctﬁﬁ @y@h9 method
of oveldSpiAl aPCRordatniANgtion.PThé eanTVCD'SSCéé)se"f@ EQTIID ¥er:1, 2) in

pPCR- éé&rgg ('sf‘*' @/ear%e Ehyﬁé/aﬂ}gsepiﬁnﬁagee ﬁ‘BE Fﬁg%ﬁp X%s‘rﬁg r%%u.red
deimmugiged; @enuan@aj @@tS’OOf?SmSltﬁg%’\dﬁ APEimRF aPalis WeTﬁvnthemed
encomplissife th&d riegibng &£ beSaiterd8N THeOdbitmilthized SsfledoeShsroduced,

mcludlr%}i cﬁ%reﬁ)é/l-&% galffég%ntg{ly r% bxge\ﬁe?/@ gﬂ)é‘eé;aé ng ggﬁlnm 11

fragmegfs; infpathas gedtep PPOR @AM K b the Estive DIgAnssience was
confirmfddytobé cErtctyaheld giffeysentPyid dady3 differ&at Viakeglons Weérde joined in

o corlifas ol ol Birtlndh iBERY Wisod oHielBrE st

introduged # theady endh off theL¥id @egiomr ghe entire) DYA sequemoe of each
combinktion1v8s lodnfithed Ser bér ébr@df Tre diferdtindeiimuisite@VH regions

(sEQ IR, 474 73Ra 2 avd vifebians e 1Kozl &andaz) with the

correspowing Brignal nen-geignsmizad gseqeencas (I SBERIIDTNO. M 0; VL:SEQ
ID NO.YR2)Af an\aati-DO3 E¥hstiddls atd sertithAibdAaadls 9Tyr Cys
Leu 'Asp Tyr Trp Ay AGn Gy Thr Thr Val Thr 225 230
235 240 Val Ser Ser Ay Ay Ay Gy Ser Qu Leu Val
Met Thr G n Thr Pro 245 250 255 Leu Ser Leu Pro Val
Ser Leu Ay Asp Gn Ala Ser He Ser Cys Arg 260 265
270Page 316 Ser Ser A n Ser Leu Val H's Ser Asn Gy
Asn Thr Tyr Leu His Trp 275 280 285 Tyr Leu G n Lys
Pro Gy Gn Ser Pro Lys Leu Leu lie Tyr Lys Val 290
295 300 Ser Asn Arg Phe Ser Ay Val Pro Asp Arg Phe
Ser Gy Ser Ay Ser 305 310 315 320 Gy Thr Asp Phe

B Al ~n o~ N



Phe
330
Val

Val G u
Cys Ser
3BOT/EP3004/011646
Ay Ser
Ay Ser
Ay Ala

Ser Gy Thr
Ala GQu Asp
W@R0wsBer220rhr

Asp
325
H s

Thr Leu Lys lie Ser Arg
335 Leu Gy Val Tyr Phe
Pro Tyr Thr Phe 340 345
Gy Gy Thr Lys Leu Gu ligéLys Ay Ay Gy
Gy Gy 355 360 365 Ay Gy Ser Ay Ay Gy

rae 8 ety R SRS B Vit

0
Hapd Lrﬂ%}g"ieu Ser Cys
L 385 39
v Gy LFEENGT D va

Tyr Gy S@s i INGET sk @g"ﬁpé ¥ 1 wo.
al Leu Gu Tr

Ay Gn pCPRE Gy G yoBRR Tyr Pr g GRRp
yucsis

tTePage #2543 Gy ASTT Azt Tyr —TyT AST| G T ]

Lys Phe LN aNyelpic | Amine Nuglsicyi/mingg Nycleic | Amino
edcidSer aBildu Lieatid\r ¢ abit

EQ _ALEL

acid

\nr—

Asp Lys BacidThf addia SekcidVet
50455 A-a—Vat—Fy—Phe-

Le U:rLSn-;n.. Aon \/
69 Arg | 7® 480 96hr | 96

1l hy (PN
\oa v | LILALILE AYAYJ U P JTT
p9370 4
- P £ e s
SoP TT Y mir G TTIT

DeimnmOpize VA2 / BP9 Ser8Iyr ASH 46F
5 G
g9 490 20> J1H

96

4

AST—Tyr—A yr—PheAspVa—Trip— Gy

Deimmppizedy ¥YH3 4 198 Th8Val $88 Sef 9500 S _
[ <Z1Z> Sequence [<ZZ20>
ViA7x4 - It 95

96

y

96

— 211> 174 DNA<PI3> arntifici[al
Deimmupized Wjp 74LHHL8C400 8810 gdtattg
G tccage X ¢§a999 gcd
ca gagccagt aagt|dt aagt

N
-
-
L

t&}ccac

)
De'"‘"%%'z??g&g'gd 2Ct sagtGPandt acat [gaact
30 ?aagc qe@c g9 aadggacce 95

VH 8CRBMS ggaaagagggat 9
0? he ccaaagtgg cttctggagt cgctgctcge 180 _6
tctcacjaa tc9g

acaCa
delmm[up@

84 £8dc

acagct

a gtgggictgg gaccgagtac tg
0Rgct ¢

v of dh8 0Pl 0B g%a@% 581 00dddy 50
g cgaaggt act

dEImITE\IgE!bd: &hag

ccaalcaot gg
89acc ag’gtgg
ggt ggaag tgg

107
aggttc

990 108

agt act g
cca act

gtt ct

with 368
aag

49549
¥gaaaa

Mutatn@@ct tct gg

agcag ag¢gacgt
a acctggggcc
c tacacgttta

120 tcs
Ct aggt 3

ggt gcg
gt gaag
cac gd

\g tcagjgggctg
jg t gtcict gcag
it gcactigg 480

nlzeg
agcc

Deim

JF

cacct ggaca
tg77540 tdtggcta

J
3}

tctd
acd

988 t¢

at cagad

9984 t 99p0,

a gttc

aca
aaggad

tigatc

104

acat ggaa

Deimnﬁﬂl&gh V63

apgt cact aggga

t gagcagcctg

g@at CQ

3466 6

Jopgcaca

act

cct
ct

C

103 104

VL ofitthe gaogt
deimn&?%@@ gpst
C

cacaa

Deimnfifiized ¥289

ajatt at

gat gal

gt t et d
6n ttg

agg aq

@ggcct

109

a—d

gca
act

gt

2099 103

ttactg
104

 Cace
jdtzg
cagt
e 321

gi1eagct g

g gggctt
c _840Pa

tat ggt

20 gt g
ngr agt g
jaagct d

t cctcd
t98g ag
tcc tg
ttaa

g I

any

caaggc
gctg

falal Malahiial
IF9Iv 9

agc

ggt gaa

t 192780 103
tt ctg

104
gct aca

N/

gcagaggcct ggacaggtcc ttgagtggat tggagaggtt 900

tatccta aa ttggtaat

1.4 Trapsfalt @
vector?

cdeigypug

c tt act acaat
&ingle ehait:

ot qane aggtgo expressmn

o) GRNESa iy
agctccgca gcctgacctc tgaggactct 1020 gcggtctatt

caag

tct gt gcaag acggggatcc tacgatacta actacgactg gtacttcgat
The ddif@flugized gardgCO3aagsspitesawey texaisedt frotc PPCRI-Amp-SK+ with

BspE 17 gAg el

VHeo1@9HEEE98

ac acagta

&

c

an

AR el eadt

\
R R A R

ecﬁstor!:

ctccg

Yehict: oRE

tt

C

oz@gnsmg VLCD19-

of the deiguvaniged antjtCD3 casacties rorgthedBY R0 sitetattsayBatl site resulting

inthe BI3ERESES

GoRstiiets

ggtc ccagacaggt tcagtggcag tggatcaggg
act caagat cagcagagtg gaggct gagg

atctgggagt ttatttctgc 1440 tctcaaagta cacatgttcc

gt acacgtt

pEF ardit€DI9xanti

C

A

a gat caaa 1497 <210>
%i17&iHl8)sequence

PEF artPCOX 9xaat-C 8 AVHZAA 2) (SECHE NODH7B1180sp |i e Val
pEF anteCDMAxaBt+CSe (VRRA/LS){SER IR MOSe181,e18%er Pro Gy 10

pEF artbCB19xant-Gih3 (VHB/\LE
pEF amRCDHOXxalNBICIZS (¥R3AN

pEF att&okaR ﬁfitﬂ}z?vﬁ@@v

pEF a@g&go

Leu GQu Ala
Cys Gn An
Gy Gy Gy

o ~

er

~

(SEQ DysIQN.9188,2838r G n Ser Val

BEQ D NOs G185 dgp)Lys Pro Gy
p Thr Ser

As
Oﬁer Gy Ser 50
lie Asn Ser

L

%) Rs‘a‘cﬁlﬂ No§>51éﬁ’
L ASER
Gu 65 70 75 80 Asp Ala Ala Thr Tyr Tyr

Trp Ser Ser Asn Pro Leu Thr 85 90 95 Phe
Thr Lys Val Gu e Lys Gly Glu Gly Thr Ser

AN AN A AN o~

eu




Lys Asp Arg Val Thr H e Thr Thr Asp Lys Ser Thr Ser

Thr Ala Tyr 65 70 75 80 Met G u Leu Ser Ser Leu Arg
w2005 228sp Thr Ala Val Tyr Tyr Cys 85 90 95 PCHER0Q4/011646

Tyr Tyr Asp Asp His Tyr CyS7Leu Asp Tyr Trp Gy Gn

Gy 100 105 H OThr Thr Val Thr Val Ser Ser Gy Qu

\¥ Ser G
bD : G@n Sel)r/.
I ﬁ_e ro Ay Gu

ga,? ?\j %9% Al a Ser
aV'IC n Lys Pro

pEF antefs?Dﬂ%am#é?Qa'MVid 8/14) ASEIQ)”:?_ %59% e Tyr Asp
~Thr Ser Lys Val Ala Ser 180 185 190 Ay Val Pro

The C%%U‘FZ‘)%SWL er %%pﬁgés %ﬁ‘nu@g @é g\}& cﬁ%ﬂm @éﬁe?‘ﬁ{ o%%g to enable

the seBraétiohhbt The prvteify T hélDl\E\l&eaaQnééSW oGther@lnﬁﬁMn@@d anti-CD3
Asn Pro Leu Thr Phe G éThr Lys Val 225 230

cassetiess ip Ale @x.preésq_% vggmrgv?re(;@n r@eq;uflrgeﬁhqgsgqqgnm@ nPrimers

u 4 20 S
(SEQ NG, 22 oo o2 yTHF DREY R Ao BhidSstalbibsyor the 12
deim%&ﬁ&i@%asﬁtes%ythé*)pEFI'IvectBhéro‘ﬁinrthé\ﬁspEWsna to the Sal1
' Leu Ser, Tr 80 285 G n Arg Pro Ay Gn
site ar%howaunéEfQ}/ﬁMg 1?;%0@ Val Tyr Pro Arg 290 295 300
He Gy Asn Ala Tyr Tyr Asn Gu Lys Phe Lys Ay Lys

Ala Thr Leu 305 310 315 320 Thr Ala Asp Lys Ser Ser
1.5 Pr&duction oflamtibody\eonstructseu Arg Ser Leu 325 330 335

After tg-ghr{?férgr;liat%nllrJ oéﬂ% §§éto€‘é%oxg:o c%r}ﬂz ﬁra%/s?eﬁlgag\ QArrIag %&As of the
differeﬁ’!"'%x@ﬁs%s}@i vEEBréd werdl Brega)‘ed' hsethdted FrobéiRs %e\é?foduced in

Ser Ser Ay G Ser Gy Ay d
CHO-cbdr- Gels. 3f@r3mna@0t@ darliom thesegellgoyltues, sxmermtants were

narveslf PBvTY S i PG Ao Pid0rlHlorea cos,

cells v@ré pelin 4@fectibl rAdBiuke tvydayki aftepararisectiany Afen f"ﬁbrpassages
Leu His Trp Tyr Leu @ n Lys 420 425 430 Pro

stable (gqq)lgg\ferprqptgy@dl_&yb@@guqmty -nglgy@o%ﬁ wese lgtgrhtlf in limiting

4d|lut|org;'froé@n gt é‘éﬁp‘ﬁmca%?é pgﬁlée%sgh%ll?g% $h %?%d @%ewm-free

medium. Betibédyg chastridts wira pGtified\pnebod 1 litéa bf §uperﬂbtan465

470 475 4 H s . Val ro Ty
The pisgluictpy '@(%9 g‘?ﬁi@ﬁ*‘%@ Eg-ésﬁg 01 G di §.'éePCLeéu'”G{]*\? secreted
> %h% E’@Ac
antibody %W'@‘f*‘ésé%%%?‘éﬁl‘ieﬁ?& THERA hRGuBl oarebSing anti-CD19
and dedunuazed agli-&D3 ganstosds.c t ccagcaact ctgtctct gt
ct ccagggga gcgtgccacc 60 ctgagctgca gagccagtca
aagt gt aagt tacatgaact ggtaccagca gaagccgggc 120
Examg@ggcgmﬁg%ggat ttatgacaca tccaaagtgg cttctggagt
ccctgetcge 180 ttcagtggca gtgggtctgg gaccgactac
In ordert:epalyze the dirdige teffi Wg@;‘ch% adeipounyaed cogsieucts to CD3 and

T e e

for birtligg 0 TNB-eodegst FBMEB8000 BYTRpOsiIdvaaJALHtE aslls. Cells were
act ggt gcag tcaggggctg aagt gaaaaa acc;g%g cc 420

incubated Withnayydilyed SUgetataptefor 8@ gunvigs R ¥ Wesh steps
the ceF@%‘f‘? &?eg?g gélrgt%gg‘f-?g%g@g?&%?@%n?glgﬁg g%? me conditions.

After ammammigwaslgtsttepmgmmW gmfgtheacaastmrastwamgmtmaaatwida@c FITC-

conociGe 236355 ks el GSHTRECL SRIATENe vin  acs

| Cahbu?%?ﬁféﬁ&t%? B& tR§‘c€H§o& HSaRtLCHM-CBPOxARH-CD3 and GFP-

ctccg gaggtggtgg atc gagctc gt gat gaccc agact ccact
transfentedco;ejlscwevmnqua@t €Yy agdgat secaydacy ardibodytwas used as a
tgcagat cta gtcagagcct tgtacacagt 840 aat ggaaaca
cctatttaca ttggtacctg cagaagccag gccagtctcc aaagctcctg
900 atctacaaag tttccaaccg attttctggg gtcccagaca
ggttcagtgg cagtggatca 960 gggacagatt t cacact caa

. o s - 4 a4 a4 oa A NN N



agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg
caaggcaccc 540 aaaagatgga tttatgacac atccaaagtg

w@edasot@gag tccctgctcg cttcagtgge 600 agt gggt CPQI/EP2004/011646
ggaccgacta ctctctcaca atcadBagct tggaggctga agatgctgcc
660 acttattact gccaacagtg gagtagtaac ccgctcacgt

negative® 8OhHIPSICAH FAHARIIEIné2N RBRostehcd IIBhSRRAAVFI) of ca. 3.5. The

ccggaggt gg tggat ccgag cf cgtgatga cccagactcc actctccctg
anti-Cy 8@xantit D3 acprstiuctyy egapdaingganti-€28 (VHoMLIe (§&Q ID NO.: 190)

aricrgh S (GBS 1 R67 G oL PABAASHSGER o 194), ans.

CD3 ( \!CFIENLCI? SECRHING. Cﬁw 860803 %W?/@HQQYSEQ&ED mgma)m anti-

cacact caagat cagc

a 960 tca ag att
0D3 (WG ABAPAER 1 AGa200) lsadhaohFd of i deas Gt s Binging aboui 25

imes. 9488 S8 S0 S ARSI R A A O0ELE ans

CD1 gmhtﬂglms b@ﬁst&gcitgééﬂﬁ?étctga MrPfeiregnd Gtegﬁhtoqn@a@g glg@delmmumzed
C cga cC C ca aagc cC caa

constrifs FOrTTeNaSBR IS AVHEA Tatade 1Dt Kl DS cants ot AYHEVL2)

(SEQ ﬂﬁ%ggﬁég f &&P&[t%‘agyh‘sﬁﬂ_ ) gaagﬂgggg Q?Ié)‘atéﬂt%bs (VH7VLA)

t
(SEQ lgng%?mg@%c)t a,;;%‘gﬁ e\gag/v;;;t(seam NBateR)caic: anmloiwchzNL?,)
: : t t {ct {c tatttct _
e R, SRR Al SRR L4 s oporm
the fol%ﬁé’tébhgﬁu %ngﬁiﬁgggﬁ%_réﬁ{g@@%negéﬁﬁ @ﬁ?aaﬂtﬁ@@)fg\;‘ﬂ?NU)

_ 211> 5 artifrcral sequen
(SEQ H2290. ¢2&B>ar\ﬂ-|¢12132>(\4H2/\77L2-)|LL$E@4WGlTS@\)spanfaCDBI VH2/VL3)

e B Tbo R 5 S o R Wi ot Bl oo

ID NO T{EG)Pérﬂj EMf @93 %\5H§¢VLT Ay @m 1D RO FH B8V aholVed éﬁrﬂlaﬁ'b%dmg as
Ay Leu Gu lie 35 40°45 Gy Tyr lie

the negaiwemtrsé(ME\Pga@)y Tyr Thr Asn Tyr Asn G n Lys Phe 50
55 60 Lys Asp Arg Val Thr lie Thr Thr Asp Lys Ser Thr
Ser Thr Ala Tyr 65 70 75 80 Met Qu Leu Ser Ser Leu
The FA@CS t%ed%lhdﬁ@oagéﬁy wag aled chyiied vut RiS€aIS. 332hi85 nment
5 Ala Arg Tyr Asp Asp His Tyr Cys Leu Asp Tyr Tr
CD19 @9 assﬂcquamcﬁnt%ogymﬁ BRra mga%w CpRtrolydn tB@r emrlment all

assaye, XorgtHJc yacgmveéeﬁ wb-’ﬁ Eé(t %?rst %wa\flré t(%ﬂ\/lﬁ?%f?ﬂéé negatlve

controlGlais 6@r3 130 135 140 Pro Al a Thr Leu Ser Leu Ser Pro
Ala Thr Leu Ser 155 160 Ar
Thus, %eacg@tn@t% @gppr@mg g@p- (%{SS i) %g% 199)% anti-CD3

(VH5A11L§/2§ ﬁépb_}] %z}é e@uyc %S( /\);tgg (%%Qﬁgg N('gﬁ 1%13, anti-CD3

(VH7/\MEr1) (BES mg\l@héQ@elanm@DSQVHGNLEe(rSEmyDTNO Agﬁ) #pd anti-CD3

RN GRERR PG00l B 678 e XD Eode1Fias5 the non-

.- modﬂe%?bn@@Df@&nﬁf@DBe(SE@'IDHQ@ @b Cﬁldw@'é/r Tr'ibf ch§trLYétb ant| CD3
0 235 240 d
(VH2NId) GHQRB NOL1 ) arm%@ass(\ﬁsz/\ﬁ@ e e el U D3

wran ) S NSV, £5PC iRy BPHip  cos

VH3/NVLD) (SEQ IBNGH 18 7:51t2@@)32(&51§/vn3 EQaD G0N 188ph&E @ompletel
( fZ’)( n Ser ProBEys Leu Leu ZYS Lys 290 29); 3000mpeey

lost antvé}{/D%@tnm capRCiyhwhig rCQjQJ bmmngas/ﬂslb/ netajned &Figare 7).
Gy Ser Ay 305 310 315 320Page 333 Ser Gy Thr Asp
Phe Thr Leu Lys lie Ser Arg Val Ju Ala Qu Asp 325
Thus, IRSQ/a%SEehmns@ayed/ahaﬂ'ylne Rieinoysnized tﬁaWySeha'ﬁbr dbhﬁnated the
Pro, Tyr ThrP 40 345 SSOGI
blndlng_gge@flgl Y @ng}ge VB @swltgt Q}j)§ cgrvtrgg@ \gg@ VH5 and

r I Val G n Leu

VHT oRRpsddied tregeri iy gé‘fﬁ?scﬁr&- lou Ala Arg
Pro Ay Ala Ser Val Lys Leu Ser Cys Lys 385 390 395

400 Ala Ser Gy Tyr Thr Phe Thr Asn Tyr Gy Leu Ser

Trp Val Lys G n 405 410 415 Arg Pro Gy G n Val Leu

Gu Trplie Gy Gu Val Tyr Pro Arg |ie 420 425 430



Thr Val Ser Ser Ay Ay Ay Ay Ser Ay Ay Ay Ay
Ser Ay Gy 370 375 380 Ay Gy Ser GQu Leu Val Mt
wabeos@k220fhr Pro Leu Ser Leu Pro Val 385 390 3P&T/#PD04/011646
Ser Leu Ay Asp G n Ala Sermlie Ser Cys Arg Ser Ser
G n Ser Leu 405 410 415 Val His Ser Asn Gy Asn Thr
Tyr Leu H's Trp Tyr Leu G n Lys Pro 420 425 430 dvy
G@n Ser Pro Lys Leu Leu lie Tyr Val Ser Asn Ar
Examie3. SExpressidn amh pudfigation Ofme\ypnangs Eihovdeg lbigh binding
i tSer Gy Ser Ay Thr Asp Phe Thr 450 455 460 Leu Lys
aminity i o ser Arg Val Gu Ala Qu Asp Leu Ay Val Tyr Phe

The oB¥AmbRel GriTSDASRARBETES TorBwing! EnSEDI VBRI (SEQ 1D
Pro Tyr Thr Phe d Thr s Leu 485 490 4
NO.:198)0 D9 oI 2h 16 B TR NEL S5 pi- G (HEIML3) (SEQ 1D
t
No.: 193] cbligds ARIHILIE SEED TSR 90 dhieha (iliika) (sEQ 1

NO.:198) gg¢ aaticC gt WLQ) GSECC ¢ d4@a800 K ete Opréssed in chinese
cacctttact a éeacacga tgcact gggt aaggcaggca 120
 hamsterqvagu sally Qﬁ ggaat g gattggatac attaatccta gccgtggtta
1 t
In ordératbt @ﬂﬁ&iﬁle g@g@@ﬁ‘lﬁaﬁ g chta%t%gge@g% a((gatrﬁa %@ deimmunized

a aa caccag acagcc actyga
. anti- C[g@amrttcgld@ CDdYgagiimaveret gaagt dh ﬂﬂleadiogﬂm vatig dti€taret CHO

300 gatcatt actgccttga ctactggggc caaggcacca
modifigd, QN@@C@@ digm §HIQR, for Gga@ggggqrgg"laévytagggdﬂlg were removed
by cen{rﬁggcccag . gféaggﬁérﬁ%ngt flﬁ‘ngﬂh% ?éés%ﬁépré?e(?n was stored at

gcaac tc cagggd agcgtgcca
—20°Ccctgacctgc 480 agagccagtt caagt gt aag ttacat gaac

. t got 540 t
Adta FBLG: Garstemd of éé%%%c@ﬁ?%%ﬁ’Sé%&qecaié‘ﬁ?a?ré@%?we@t yaed for
chrom%}gg %ﬂ@g%glt% gccﬁ%g’g r&éﬁrg\ @5?6 g:n?g ?Eed from Sigma
(Delsellagfetagbah/:larclcgh&m&itgdt)t cgg: ggcgg g?ccaag?t g t720
agat caaat ccgga ccga cagct gc tcgagca

Hydrog chaeae | %aglg g&)gg@@lg)gg\(ﬁ(‘:’st 8e SR E% Hg ypercel®
medlurﬁlgl‘gtaggélqgga %%’Wealﬁnﬁ?fﬁﬁémﬁa 8&\% ?é@i% ted with buffer

gcrgggt” gaagcagagg <ctggacagg tCC tgag ggagag

A1 (ZO%M Dtis pHLT.LJ. eﬁomatdfg@ﬂ@&ltuwédwhal@naalegagpﬁméd to the column
caagggcaa ggccacactg 960 actgcagaca aatcctcca

(10 mllzwsa@b weats fgh guinein. Yrhgeod saRRie maga\g@%lzedmgbwﬂh buffer A1

and thle%&?&% 6te%g\{§%t SLed Wa?é@%gﬂuff&ﬂa@lcgﬁ ﬂwl\ﬁtz?c%%@cﬂﬂ 3.5).
tacttc atgtct ggg gccaagggac cacggtca

Eluted g;ircﬂe«rcﬂ'aetg)rg;t\ggltegm@gd fdsrcfuggelggurlfmanggcggct ccg

winc 5O L TGt MAaELcaft i SE51958L i
N|SO4t89§&69cﬂﬁgtt3 tﬂkcﬁgﬁgﬁbgur%g%gi:ﬁﬁe&t. THeOoIRRIP 92328 ||t|t%rgttegd with

tatttaca ttggtac agccag gccagtctcc aaagc
buffer AZ2@0arrd¥l adal aeH t74.5 cOdaht Hladil} ahdtthggsarhplecagadahluted 2:1 with

buffer gg g@gggacﬁg@gggéﬁ% 138&62%3&%%3%“& ESCC &%g (2 ml) with a

flow rai@%f il Sﬁé‘@ﬁ’é 8bRimd GeehassHed Witk BYfEE 22 BABRIRAAKbound
: t gagat caaa 1500 <210> 321 <211> 500 <212> PRT <213>

samplarBodnd pedteipeyae eided 2@y a22step\gradiedk of buﬁeﬂaauzo mM NaP

pH 7.5 402 g 31, 08 WP jpeleh Sed): 414 affer G rtaf dinp glotumes:

Step 2Al1@o§(ebuﬁammn 1T0060lBR™ Valumdsd ETited Hofn %@cf&bﬁs M@Pe pooled
g d@n AaPrody dn y Leu Qu Trp

fOFfUl’thBéPBEﬁpGﬁNOZIIS Gy Tyr lie Asn Pro Ser Arg Gy Tyr Thr

n,Lys._Ph Vals ITh
Gel f"tf‘stgonrﬁfpm?#owhw@a%gﬁr@ﬁpg@@? TDRERB A PRy eHl column
(Pharn%’c; teddilibrbRld Yath FBSLAT @Mte@' Bro‘%éih E‘éfnp%@ (el rate

rQ/5859095AIaAr H's

1ml/mogw&r@usm@ctesirtOTSESd’ggGamdd\fesmm Blot fqtldetﬂt?tlorrt(iélgure 11).

Val Thr Val Ser Ser Ay GQu Ay Thr Ser Thr Ay Ser

Gy 115 120 125 Gy -Ser Ay Gy Ser Ay Gy Ala Asp

Asp lie Val Leu Thr A n Ser 130 135 140 Pro Ala Thr

Leu Ser Leu Ser Pro Qy Glu Arg Al a Thr Leu Thr Cys

A A - AN A ~r- A SN NN PN res - Al ~



Gy Ser Ay Gy Ser Ay Ay Ser Ay Gy Ala Asp Asp

Val dn Leu 115 120 125 Val G n Ser Gy Ala Gu Val
wahy®siye20°ro Gy Ala Ser Val Lys Val 130 135 1BOI/BB2004/011646

Cys Lys Ala Ser Gy Tyr ThBoPhe Thr Arg Tyr Thr Met

Hs Trp 145 150 155 160 Val Arg Gn Ala Pro Gy Gn

The coﬂ%‘méﬁz}&/’s g JLLéPy %aﬁr%te@for'ﬂx%e@l %\féﬁl’ﬁl{&é&ﬁingﬁ@n gﬁ{olecular

weightVﬁdirkEB@it1$§mEQMWIGF-éO(Ifhr Thr Asp Lys Ser Thr Ser Thr

The d%mmgéﬁe%,arlgpg ggpn%frD}r%ar@y(gD er #%r% %ﬂatg(%n a three
step p&ﬂiﬁcéi% A8 Pindiudliny hy&¥spHebic /éﬁﬁr -B’ﬁnd_lid?loﬁ' Mhr@rr‘ibtography
Thr Val Thr 5 235 240 Val Ser Ser

HCIC)d%glmeyB)Glrers@«h@dunea! affinitynehromatogsaphy {IMAC) (Ehgsre 9) and

gel filtfipn P BuEg 0 The BisesisficyBinsilct ha EloilaCypighids 52 koa

- under N&tlveHEchdfifins sd\d§leymied ngelﬂhfatlbﬁuh HBs.Trp 275 280
285 Tyr Leu G n Lys Pro Gn Ser Pro Lys Leu Leu H

The pgrifigd ~ bigpecifi¢ Qrmelggwa§0@m§)1@94wt9er$ AGl PRdesgieducing

vl it BB 48 SR ot i o n

applicefion wére ddoording tbehe %Mufb’%‘é @b;odeSaITﬁlé/mdFétmlﬂyWenght was
Ser An Ser Thr H's Pro Tyr Thr Phe_Qdvy 340
determingy with '@J@IMafk®L9@te;@l§t@¢arﬁ. @wty@g@)ympmbwaﬁgamed with

coIIondé ogﬁ/ sglqy (@/}frc@é% @ gﬁg gﬁf @ﬁ{tygfytr%%so%%dgg%em was

>95% (‘ngur@lmd.)%lmdﬁkhé n%lgc&emdéla's»éba)fSQrkD/al Lys Leu Ser
Cys Lys Ala 385 390 395 400 Ser Ay Tyr Thr Phe Thr
Furthem@q;\rer thEGI 9emmusé¢ Tr"ﬁ”%‘is L%fs a@tlnCl&ﬂaxardsC@ﬁo prodein - were

specmgefl%| (%t%gt?d 43%/ %%t@%sﬁ% We%t@rn%ﬂi%t Esa‘é @Jfor dd Q itH ﬁ g)ptltran |

BA- S8E®ymbmbré\dwa aﬁtlrthladuvﬂl'rbgeAIBa)t %5ulé<§@|cééﬁim@m th/eSrT&iUfacturer’s
er_Ser Thr Ala Ser Met Gu Leu Arg Ser. Leu Thr Ser
PfOtOCQ!SJ hgs gntikrries L!JSRé’ weeg Pania Vs @waw@ § Gpat-ap ngOUSG Ig

| Iabeled?ﬁﬁih%lpla@%r pisﬁhe@é?e pﬂﬁ) g@n@ottgétaﬁﬁﬁg %@Tht@%l w@% BCIP/NBT
liquid (&g'mépcrmamarals@ml \:EGS shawh>to3aereshibhe thothe k2l bablAn the
<213> artificial guence <220> <223> VH/VL3x4 - 7
'SDS'PﬁL%T{EEPSgékQAE'Q&'&%GiEBM gacgt ccaac tggtgcagtc
' aggggct gaa gt gaaaaaac ctggggcctc agtgaaggtg 60
tcctgcaagg cttctggeta cacctttact aggtacacga tgcact gggt

ProteirRa@@ieag@stions? Weret deasatged i q&bﬁalﬁaéés%/at(ﬁ@ (MicroBCA®,
attaatccta gccgtggtta tact aattac 180 aat cagaa

Pierce} and igfa (Bigrad) anstaadardpricieingAcammanceidba m@gwag:tsmfanuﬂfled

protemg\é%gxﬁsg%@ lgg'\aféﬁgctbt %gc%v bé%%ﬁ%alﬁr@@%%@@gé@l the constructs

and vefy 664 92Ut of sagstaast withcadtl-CAAC(HSVEd) (SBQAD3NO.:190) of 924.8
gaaggt act-a gtactggttc tggtggaagt ggaggttcag gtggagcaga

Ug. cgacattgta 420 ctgacccagt ctccagcaac tctgtctctg
tct ccagggg agcgtgccac cctgacctgc 480 agagccagtt
caagt gt aag ttacat gaac tggtaccagc agaagccggg caaggcaccc

Oaaa a acac atc cttciagag
Table 7 BEAETERIHS oripd sE aRt s d darce B SRtk IR donstructs
Deim®ufized@D3 cahskastagct tggaggct ga WHQQQEGQeﬁ@@ant]
CD19258h{ @D ACFHFOPEREIEEOIDIRG,. Aghfat CCOCT Capglg TCggr ggegy
CD19%; HEEHD \msmgf@ddw‘m Oggyayut Uyt UggECEUay
CD19'P( ﬂ F Wm Tpgxl:‘d C;); ; bfgnlﬂ:f nf:\:ac
CD19xaﬁt“f§f§’w 4341 ;ﬂarI\T :396) ¢ )
CD19€<§B%%V&‘W\£\9&X§E&@D@ 198)at ¢t aca aa®@EBt4caa
CD19%antGR3(VH7ddh3) (SF@dDAdN@gad@)cag t ggcagddda3 960

t cagggacag atttcacact caagatcagc agagtggagg ctgaggatct
gggagtttat 1020 ttctgctctc aaagtacaca tgttccgtac
acgttcggag gggggaccaa gcttgagatc 1080 aaaggtggtg

gtggttctgg cggcggecgge tccggtggtg gtggttctga ggtgcagcetg
1140 ctcgagcagt ctggagctga getggcgagg cctggggcett

3




t ggat gaact gggt gaagca gaggcctgga cagggtcttg agtggattgg
acagatttgg 900 cctggagatg gtgatactaa ctacaatgga

w@agbsiheragg gt aaagccac tctgactgca 960 gacgaat CBCT/EP2004/011646
ccagcacagc ctacatgcaa ctca@tagcc tagcatctga ggactctgcg
1020 gtctatttct gtgcaagacg ggagactacg acggt aggcc

ttattacta t ac, 0 48 ta .

he pidahghuificat v CELPRRE o0 C2ES, U9 8B BT SReseRanysevL2)
.constru::ts,(bvaygcmmpgmcgwghqgegagznte@pbgdmgtmgemrganlzedglonstructs The
results%fré‘“sﬁ%%tlﬁ Tdpl@9¢t gt g 1200 tctctaggge agagggecac -

~catctcctgc aaggccagcc aaagtgttga ttatgatggt 1260

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact
Table tt: Yizids of thes deimmunized bispeaifia gonstruc gpmopares to the
correspotaling hion-déingnamized gonstyggbica 1380 gacttcaccc
Consfrg@acat cca tcctgtggag aaggt ggat ¢yjslHqpaApct a|t cact gt cag
CD19;<é“ﬁtﬂ(fE%"ag[ actg aggat ccgrg cgttcw ggagg ggcgm
CD19X4iuCEAISNA2), o vonso <hage 2adGE D S L
CD19xapiisD Mzﬁ‘m Gn L@I_Llr___g_nwr Ser Leu

Ser Ala Ser vVal Gy 10 15 Asp Arg Val Thr lie Thr Cys
Table £ gloAtlg deafordtrat&e tharahe Bipetiic deibtrdBts2ordtighsd d&intmunized

€3 bigffin f@&%ﬁs*%%mwiy%}sﬂﬁ? P T Rrdleivef ghan the

correspngding goptieimaungad sstnel.55 60 Gy Ser Gy Thr Asp
Tyr Ser Leu Thr lie Asn Ser Leu Gu Ala Gu 65 70 75
80 Asp Ala Ala Thr Tyr Tyr Cys G n Gn Trp Ser Ser Asn

Exampilb 3. EACS Haskh gfaGhesft befly 2P Regnptetts o) ¢ ©
Bindingslof sSchtéE puﬁiled Satibédly cﬁhsytrdkita cARPriday é/aill CB19 bad anti-CD3

115 Val n Se AlLa G u Val Lys Pr :
was detpgiefias deserivat abpyeva EXampia 3ot Hadpus costentEdions, i the CD3

blndlndﬁﬁszﬁ} aheledative Bohtrbl Ee&nﬁiag‘ %rﬁpgd@(%ntg%s,gﬁ;rdéﬁ:cinjugated),

P Y
D

45 150 7155 160 Val Ar
which WaB iGtubdted witllGD I ypositive @eﬂs, sbswedoa IMEI Bf @bSat 24 @nd the

positivg shnbEaduimeRed At SRR Broadtic SibidkRaipntivody of
about 7f”d)%t -ﬁyﬁgﬁﬁtcéﬁc%nkﬁﬂoﬁ%hd]{%sa?@%g’/ﬁﬁ coRtehPatid 9:@?% 12A). At

Thr Ala Thr Tyr Tyr Ala Arg Tyr T
the coﬂdéht%tmnﬁsfm AspmHi the Taniti-CyD3 L\&H5/Aﬂ.p)'K$E@ np NBDy19]))1 anti- CD3

(rn ) @ B o o R 30 4 o5 588 Sl ant 0

155 o g S s

of 10-28anTyCDT (vHasyL A (SERADWO.1199) ﬁlawngrtgeN@he’&QZQBB\t 5 ug/ml
ant-C (\EYVESD) GER5EY HOw19RF rRashed va AR oty 2By cviles ant-CD3

(VHTIG B NG fogy) ”&?@3?*%?%‘@%3%@?’%@9 R ant-CD3

(VHS5N\AL1) (SEEQS%N:@B(] B3had anANlpl SératAeastvd0 thys, Bhewibgsthe same
binding'lb—d??fio%? ’t%rflJ the %q&cﬁe%@éu#%éd \Jér%lﬁm%%c%dfr,%l iﬁ a%g%c%ﬁatioh of 5

ug/mi M@'sté%élyééﬁdé@% E%Erué%' w@%sggﬂgusﬁsgd%;g gl%s %gvﬁ%?vu (SEQ

ID NOG190KeVHABA 1 I(SEG iD LNO.:T86), V' IH7/ 56412 BBEQAIR NSor: 19.&)1,1 VH7/VL3

550 (s Sl R SR bl el o
CD3 (sTgQ |6Smonm4ﬁsp Ser Tyr Leu Asn Trp Tyr Gn dn lie

Gy 420 425 430 G n Pro Pro Lys Leu Leu lie Tyr
All theﬁ@mb@lda @mstrasts beund/ta CEAO @ith aBghalficaay whiehvas at about

0 Phe, Ser d. Thr Asp, Phe T '
200 MEL Qg npRse e itited bt 1 Rant P acsondi (RE G No.:204)
Ala Ala Thr Tyr His Cys G n 465 470 475 480 G n Ser
Thr A u Asp Pro Trp Thr Phe Ay Gy Ay Thr Lys Leu
G u 485 490 495 lie Lys <210> 328 <211> 1497 <212> DNA
<213> artificial sequence <220> <223> VH5VL| xCD19 HLHL
<400> 328 gacgtccaac tggtgcagtc aggggctgaa gt gaaaaaac

oy o ~ N 2 a o e " .



420 425 430 Gy Gn Pro Pro Lys Leu Leu lie Tyr Asp
Ala Ser Asn Leu Val Ser 435 440 445 Gy lie Pro Pro
wee@sBhe2b6er Gy Ser Gy Ser Ay Thr Asp Phe TheT#BD04/011646

455 460 Leu Asn lie Hs Pré2Val Gu Lys Val Asp Al a

Ala Thr Tyr H's Cys 465 470 475 480 G n A n Ser Thr
showe® 80 AP1. A8 @H@reﬂyesp%rgdbs@r\)/eogfé{r Bri1d-¥indify #8the tested

490 495 du l1e Lys <210> 330 <211> 1494 <212> DNAPage
concergiiorg f@-thardiffércot ednrmpte (fdgure2P2B). <223> VLI VH5xCD19

LHLH <400> 330 gacattcaga tgacccagtc tccatctagc

ctgtctgcat ctgtcgggga ccgtgtcacc 60 atcacctgca

Exam;ﬂé@cméﬁﬁuewmfsasvet tacatgaact ggt accagca gaagccggge
aaggcaccca aaa at ttatgacaca tccaaa(g@
Anti- Cwm@gcg@a r@@dtag%s e@pemciqgtcg@@t@xgttgggt %posmve target

B T —
anti-C B taaggatgg. 300 accaaggtgg agatcaaagg cgaaggt act

360
For igchegRab LG eI OIS Gonive HARES laejgpats vere
incubafetBwitif ?s%ﬁ&c@&%!\t/@t(ﬁ%ﬂﬁ@@ (gc??gé OF €961 5 RGR ?Qg&taﬁdardlzed T-cell

, ct'aggt acac gatgcac ggcagg cacc
line) agpgfféctbggalés mtgnetprggahceaoﬁanmﬂwmg@lm gafteSi@ubation for 4 h

at 37 £ B G byt Iae B il aea R i arget
cells |ﬁQ)t thé 9895k RS Rt I Yetéhthbéd Cindta ngéc%ﬁé&%@fér. Target cells
gatgatca ttactgcctt gactactggg gccaaggcac cacggtcadc :
mcubatEZONghamtcarttle@@@agm Gianditargehceltsctotaltydysedt by the addition of
_ agtctccaqgc, ttcLtt tctcta cagaqg
saponifggt e gt (o hgdtihafonasugronst BT Pgandggsitive controls,
respecBBIJATRGL 5paéifié W@&Qlcﬁyaﬁ%?&é@ &t BCE8HAIAC aATCTIPREGM-CD3
actcctcatc 900 tg@gat gcat ccaatctagt ttctgggatc

concerdeadioocagdie caladatpsbwiih theyfnllowirgf@swlaicagact t ca
ccctcaacat ccatcctgtg gagaaggtgg atgctgcaac ctatcactgt

1020 cagcaaagta ct gagfakshdl SRAMHEHU EnBEG 99a999a ,
Specific Cgtatexdpity [2)a gat caaﬁqﬂﬁmﬁ%@W x 100
cggct ccggt  ggt ggt JRR REY Colgh iyeis) c et 5 1140

t f
e 8 FRBFELS SRS OB UL MR8 008 o

anti-CtYange@Dd tgeperifgdoa KOHA wamag\lmbﬁghttggzﬁ@@gaalue describes

e b3S P BB CEE, " 50T M van

S|gn|f|c§ﬁ @%Béﬁ@m%%ﬂ%%tﬂcéﬁ%@%?fb%fo@%ﬂs atthed Q‘?@&ttlve potency is
ctatttctgt gcaagacggg agactacgac ggtaggccgt 14

calculated iracompgrisomte gacrdi- GDg@ggnmréﬁngg@‘amggatef@& bgsed on the
foll EC i94 <210> 331 <211> 498Page 355 <212> PRT <213>
ollowing {qTMUld-a| sequence <220> <223> VLI VH5xCDL9 LHLH <400>
331 Asp lie G n pdbhsdhge G n Ser Pro Ser Ser Leu Ser
ReMtiee FRtancwWal Gry—30—15—Asp—Arg Val Thr lie Thr Cys Arg
Ala Ser G n Ser KaPRge®EPyr Met 20 25 30 Asn Trp Tyr
The cﬁ)ﬁ)x@ %cﬁ%ﬁe? o} tﬁb%&ﬁé‘iru‘é‘t@ CBFI’%) 2hg-00 P9 ldr B¥immRinized
p Thr Ser Lys Val Ala Ser y Val Pro Ala Arg
anti- C%@r8e$hciwly isefrigbe 593. dourfied sen-deipnimizess gntiyGD E¢anti-CD3

vas i ALS. 358 SES0SEHE 208 i, Fhier ot o
range ldfulegt8136 9$ /5 white Hey K&50 Jalud hof s NéH-déimenikzE8 anti-

¥ hr Ser Thr_100 105 _110 Gy Ser Ay Qy
CD19xeati- Qﬁ>§ gm;rsts@?t @ap Q3,7 Apg/mspThdp Al d@nrﬁrrLL@Lzeﬂlszonstructs

o Ay
reveachAtf%Clsgé V@M?ELW?&??B%LQ?%T%‘ r&é@ﬁd@c % Sor
y Tyr Thr Phe Thr Arg Tyr Thr I\/Et H's Trp 145 150
155 160 Val Arg An Ala Pro Gy Gn Gy Leu Qu Trp e
Gy Tyr e Asn 165 170 175 Pro Ser Arg Gy Tyr Thr Asn
Tyr Ala Asp Ser Val Lys Ay Arg Phe 180 185 190 Thr e
Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr Met G u Leu
Ser 195 200 205Page 356 Ser Leu Arg Ser G u Asp Thr
Ala Thr Tyr Tyr Cys Ala Arg Tyr Tyr 210 215 220 Asp



Gy Lys Ala Pro Lys Arg Trp lie Tyr Asp Thr Ser Lys

Val Ala Ser 180 185 190 Gy Val Pro Ala Arg Phe Ser
w@kosBen2id y Ser Gy Thr Asp Tyr Ser 195 200 2PSI/ER2004/011646

Thr Iie Asn Ser Leu Gu AlI&8Gu Asp Ala Ala Thr Tyr

Tyr Cys 210 215 220 G n Gn Trp Ser Ser Asn Pro Leu

'Iihr Plhe Gy Thr Lys Val 225 230 235 240 Gu

——%MEBLM@EX”" a Gy Ser Asp lie Gn Leu Thr
Twentﬁwéalﬁ%f déiSrsAkere2Ssletled O cingih A cell\V@dsagerbased on HLA-

Ala Thr lie Ser Cys 260 265 270 Lys Al a
DR typg;@g1 (@ahles@% \Vidiis enabigsr thes gergepings pf peptides wp_é@e &,q:ell assay

soinsliefd A 0% 3 B a1t e L Bl oo
Val Ser Gy lie Pro Pro Arg Phe Ser Qy Ser Gy Ser
305 310 315 320 Gy Thr Asp Phe Thr Leu Asn lie H's

Table P12 WH1LA GDR Liapidtypéspof\l 20 3RballRY ddohofs ausbd tyr test the

ki eI %Mﬁ“ fhont ol 'Ef'ﬁ"rT'?gd e @W dgjfmunize

antl-Cl@y%CGby Ser Ay Gy GyPage 360 355 360 365 Ser
Y LeuGInGInSer Ay
ol 1 AWZ2 N | Av oy
Rror it Sbig dmey 70 9 55, 5 v
HBBﬂD ,&RBh&A,ﬁﬁB%r BA{0asn Trp Val Lys G n Arg
BRBAE!, DRBY*T ayd/DEEA* By Leu/ Gu Trp lie Gy Gn
IDRBTIQY, PRB AWM, RRB430V Asp 420{ 425 430 Thr Asn Tyr
ASRBE04, DRBPIOY, DRB4AOM Lys Al al Thr Leu Thr Ala Asp
R4, HeBos, BRePen Ser Thr| Ala Tyr Met Gin Leu
& 3BR 551 460 Asp Ser Al a Val
mﬁg?}?j’s _EBL\-\A? EﬁgﬂlﬁRéigﬁm Thr Thr Val Gy 465
: = A-ay Met Asp Tyr Trp Gy
GRBE 12 BRBYS, RB3DRER: 400| 495 Val Ser Ser <210>
DRABLOH DRBYDIPRBABUA <213> hrtificial sequence

LA

"IJ..

OO |IN[O|O|HA|WIN|—

-
o

11 | DRB O IRB 11D, VRBEMRBOHHL <400> 334 gacattgtac

12 |[tDRBEtHPIDRBETIBYOREBI ctgtctctgl ctccagggga gcgtgccacc

13 | ORBIUHURB# G ORBEIDRBgagt gt pagt tacat gaact '

14 | BRBS T BREPAGC BEIL 01 ZDREFIICACCCA aaagat ggat

15 lDRngqj B R HREY HRET GPTY ccctgctcgec 180

16 g % Qgﬁ] W gaccgactar tctctcacaa tcaacagctt
€ 40¢ geca—cttati act g ‘ccaacagt gg _

17 j FKEZ CLJ I}QE%% gl’%rjpnf ggcggy 300 accaaggtgg

118 RB& 0 RRBOH A SRB3, BEGB4thgtf ct ggt ggaag  t ggaggt t ca

19 |35RBAHY , TIRB ity (RB4@ 1aDiRBIYt cca act ggt gcag

20 [tDRBYYYE IDRBAYKS)ERBA0dc ORBRgct 420 t cagt gaagg

tgtcctgcaa ggcttctggc tacaccttta ctaggtacac gatgcactgg
480 gt aaggcagg cacctggaca gggtctggaa tggattggat
acattaatcc tagccgtggt 540 tatactaatt acgcagacag
t caag gc cgcttcacaa tcactacaga caaatccacc 600
61T'Q3§ eta l‘a'@aﬁsg@&act gagcagcct.g cgttctgagg acactgcaac

Peptld% 5, W %%&%ng fro a gg&%&g %{h%ﬁ%ﬂa%)z% 3 %@ﬁwgeater than 90%

Perlphemgilgm ggombmmt@ggwlsc G%N@aﬂﬂﬁmam@ﬂggwectbga@@élw Qonors
780 aggcct%ggt cct cagt gaa ?atttcctgc aaggcttctg
(Table d@) avefeauseccysergen dedigiduat pgplidpsaty tr@@@@tgaa@llﬁaat Tand 5 uM.

Two pAdfAF EhAP GAIRERCICR A K 8 RN LRS: dethocyenin (kLM

were incltd@as irote %éygACt@ﬂatdwts incalgstRmagfccatis arat gestiles, an 18 hour
ct c%g_&agcc tagcatc gact ct gcgo 1020 gtctatttct

pulse itly gamdg"@agta&mﬁage MeRst BeRt 60 gesess Acead mr@bteaachhese

0 .caccgtc tcctceggtg
data aé%& égfc?cgggggﬁ‘&%@g’g'qﬁ%’%’hgg%t ccggtg gtggtggttc
t gatat ccag ctgacccagt ctccagcttc tttggctgtg 1200
t ct ct agggc agagggccac catctcctgc aaggccagcc aaagtgttga
ttatgatggt 1260 gatagttatt tgaactggta ccaacagatt
ccaggacagc cacccaaact cctcatctat 1320 gatgcatcca.
atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca
1380 gacttcaccc tcaacatcca tcctgtggag aaggtggatg



acagacttca ccctcaacat ccatcctgtg gagaaggtgg atgctgcaac

ctatcactgt 1440 cagcaaagta ctgaggatcc gtggacgttc
w@oiognagaga ccaagctcga gatcaaa 1497Page 365 <ZAOKEBRE4/011646

<211> 499 <212> PRT <213> @&#tificial sequence <220>

<223> VH5VL2xCD19 HLHL <400> 337 Asp Val G n Leu Val

s 385 o ol oY B ol 15

Arg Tyr 20 25 30 Thr Met His Trp Val Arg G n Ala Pro

o B el e e ehfin >
The re@()ltifrlfﬁorﬁ’\I MvoA" rgzl d@Hf rbh§ ﬂdﬂ‘ibaféﬁr tHt S Ldfsth§eQZTMHC$€ﬁ' inding

hr Ala Tyr G u Leu Ser Ser Leu Arg
Pept!dQSem the Mpdarmnwmlaedmntwmwfeqt@wesBa@dhescapwtmf@ induce

numaniyt, §4f) BERI4ERoR TSR Vi CriteSh! nglle P ) ciigsponding

deimm€hized hhol@@ﬂleEhﬁd@ed Pedell Prylifeidtioh? Tabkd 1 Ssyinwaarizdy/the T cell
Gy Ser Ay Gy Ala As l'ie Val Leu Thr G n Ser
~ proliferaion agsay rEsupts @hnwawgrmgane'ﬁ vales efi 2 inslepppdert g u

T A5 R i A o
deimmiifized 7 Birldlisg GnoléoesN shdwed L8Es Ag 2Trip lony Tome Aeb the two

Thr Ser Lys Val Ala Ser 180 185 190Page 366 Gy Val
concentradionsa (1tg PReSERY ©9dsekhey diffggancey ynTFﬁSPﬂélﬁeTyﬁﬁ d|fferent

conceniv%éloﬁ? gs %@% %lﬁ?d %by’th]e!; A@tﬁa% \?@Qal g%ptgéé @Iﬁh%/% optimum

concerfeitiohsr atAunidh ¢thdye induvedPTecél )pr@lfgra&ibyl Thithisysonéentration is
225 230 235 240 GQu lie Lys Ser

Gy Ser
exceedgdn then peglifenationgan dyap r(hthsp%tmezs@n@rﬁraAPaS@a@ have an

_mNbﬂoﬁSef}Z%g é\ﬁigT Afé;l gréfhf tloﬁz T}A{F' egéﬁalrgée 5 n#dr gnstances,

proliferktibn Asn séep ¥halthey Bwarn cBierBilion8 mndr gmdPrat (ﬂhq Bgher. From

exporcish, SEipal ol Sl 63 Dol 3 e Aoy pepte

concerkbé%oﬁ‘s%sgarlf é%épmé c%@@alﬁé‘é '335:5" %%ﬂoéé.aﬂ%éé Ghtha GShonstrated
Ser. Thr Leu Ser Ser Leu Ala 325

that delmmeslzaﬁm hzad; S\meSeﬁullw eenWNedryT ¢ epjtopes afromg anti-CD3

s G Fl i 3 SAECENATE) (& # Aolt) i ot

about '?@f& éfaﬂ/lef‘bln\dﬂﬂ\g gébtl&ﬁé' fr@'r‘b/th@| No@)émﬁh)anﬁéﬂ ﬁtVCQWsequence
Ser GI 70 375 380 4 é)Ser Asp lie
Yy

did no@dugé& qeﬂpr(gh rgien pao be gxm@nedeajthﬂr 39@@%9 gbthe human

o0 ERAE R S iy B

recognf®r thége pbeticw@mébtideﬁr lie Pro 420 425
430Page 367 Pro Pro Lys Leu Leu lie Tyr Asp
Ala Ser Asn Leu VaI Ser 435 440 445 Gy lie Pro Pro
Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe Thr 450
455 460 Leu Asn lie Hs Pro Val Gu Lys Val Asp Al a
Ala Thr Tyr H's Cys 465 470 475 480 G n A n Ser Thr
G u Asp Pro Trp Thr Phe Ay Gy Gy Thr Lys Leu 485
490 495 Qu lie Lys <210> 338 <211> 1494 <212> DNA
<213> artificial sequence <220> <223> VL2/VH5xCD19
<400> 338 gacattgtac tgacccagtc tccagcaact ctgtctctgt
ct ccagggga gcgtgccacc 60 ctgagctgca gagccagtca
aagt gt aagt tacatgaact ggtaccagca gaagccgggc 120
aaggcaccca aaagatggat ttatgacaca tccaaagtgg cttctggagt
ccctgctcgec 180 ttcagtggca gtgggtctgg gaccgact ac
tctctcacaa tcaacagctt ggaggctgaa 240 gatgctgcca
cttattactg ccaacagtgg agtagtaacc cgctcacgtt cggtggcggg
300 accaaggtgg agat caaagg cgaaggtact agtactggtt
ct ggt ggaag tggaggttca 360 ggt ggagcag acgacgtcca
actggtgcag tcaggggctg aagt gaaaaa acctggggcc 420
t cagt gaagg tgtcctgcaa ggcttctggc tacaccttta ctaggtacac
gat gcact gg 480 gtaaggcagg cacctggaca gggtct ggaa
tggattggat acattaatcc tagccgtggt 540 tatactaatt



Ser Ser <210> 340 <211> 1497 <212> DNA <213>
artificial sequence <220> <223> VH5VL2xCD19 HLLH <400>
wQ@4@s5mange ccaac tggt gcagt c aggggct gaa gt gaaaaarPCI/EP2004/011646
ct ggggcctc agt gaaggtg 60 t @8t gcaagg cttctggcta
cacctttact aggt acacga tgcact gggt aaggcaggca 120
i

Table §3: QURITER GharErOGhBaliy POLTE (APZITNEENE pipiikddid
correspotmag;deanammzadm@tmsagcct ac 240Page 371

At AN~ oo Vol M e VaYa Bk J el i« EaVa At +L_t\
< (=3

art ar artneane
g Ct yu 3uuyuut gty aF Tt ygocattc

it HH
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00 gat gat caf
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t Wé '%Q%c

cct cafgl-GB8 gaagl

cgdgermmiinized
t act Anti-CD3

Peptideac

| Aiotypet
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a cgabeiang8h

Regi6A0
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gt cl,oand
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6-2099¢d

geeac T

FSWSE MWWl WYY

Crgag(‘st gc 4

DO NANIN T AN ANANA A A
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ho L AN

t{-nn
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aaaay

ht N~ +
L
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74-86t t c

aqt c

yytrtacvuiayv A\

)
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00_agtlgagt ct

aagcuyyy uuugg\,ab
ata acttct 99

U U
=]_CL t r‘r‘r‘f gctco

q_ggaccdBet a ctct

Ftcaca 0.97

at ca

0
acagct t

ggaggctga ag

atgctgcc 660 actt

att act 0.96

90-1935“

+
pcact ¢

CCcCa

a0 ca
Sgat o

gt ct cc

g gaccapggty

act aa

gagtagtaac—cggctcacgt stegugtgge
a t—atcc
gcttctttg 74

B0 gctgtgtctc tagg

ot gt

90-109¢¢

accagg C t

ctgcaagg c¢

v

agccaaagphgttgatt

at 840 0.90

gdty
caaa

tgat=a
ctcctc

gl::
900 atctatga

tatttgaa T

ggtactaa cagattcTe
g catccaat C_t agtt

Ay JaCAQCESICT

90-18€cc

cacdda

gttt adt gg C3

gt gggt c2.2860 ggga

ct ggg
cagact 0.83

"tcac

Cctcaa

at ccat cct gt

N

ggagaagg tggatgct

e aacctgajzg ac

NAot Aang

fﬂf ca
It

g
Cc
g€
aarﬁ‘t c

299 Nt act aad
AL ul. WLS

fa Ea fr\r\nf agagaee ffr\
3 LY

€g8t+66a6
Ot ggcgg 0.59

QQCt CC g

gagat daaa 1(
gt ggt ggt g gt

g dgtg gt
t ctcaggt gcagctgc

ng 1140

216-Z3®t £t 0909 clt gagctiggt gaggcct gguipcct cagt ha agat t1.08t g

caaggcttct 1200 ggctat gcat tcagtagcta ctggat gaac

t gggt gaagc agaggcctgg acagggtctt 1260 gagtggattg
Exampig € ablamalegyyalignigantaef @ﬂt—%@ﬁa(&%)aenh&m dgHZhantkeR3y(VH2)
cagcacag

and anf 3 4PLRAE MR fa o BT A HE TP i gatt et oc

The valRibi Healg rte@tcac@agn@ rmgwﬁﬁh@mZe@ocg-Ba@mbohMQ/Hs (SEQ ID

NO.745; VeticSHQoP B 528} 8o WIS Ay Heb19Ra 1D NO.72)

vere .8 SRR 0 7o 8 KPR A B
USA). e CustaBly ahjonittd usedSsrdedatibiat on Wdésemaysaeggamw a2 (22)

Ser @4 r Thr Phe Thr Arg. T Page 372 20 .25 30 Thr
46734380 P81t he wlonmegt & o ey o e sl can be

seen tﬂ%tpthks\%r%%@%@iém-r% ﬁg”\ﬁlggﬁ gr%nﬂlg g-éYJH binding

have tfigr sdaqmenﬁer A‘BGY]BEpaﬂ_jm &ieansTimn 8egiol hmf bmelyark 65 to0CDR1.

L S

FurthefRorer b )T rBgishestiyiag na Binaite (2 (SEQNE, 70l g vha

(SEQ I"B’Nd?:’@)#é@mﬁﬁ@e-iﬁé s@hgeﬁié/ A@G‘Yﬁ\)étltﬁg tﬂaQéltib%Oofoﬂémework 1
Thr Val "Thr Val Ser Ser GQu @y Thr Ser Thr

to CORSer Timus, for ®bizioinges c(ansztrsetr hayipg Geduced p@ger(slty tAI generate T
A As Val. L Ser 13 140 P

cel efiShesoind Hiftnn®l Flig. i Sohetich B9 P Salbles' figeSEauence

ASGY 1A %t 1hE tr-”bﬁ@tibﬁ%ﬁ“frﬁméb@rﬁﬂrto@maef&}f hsggry, Tive vb(ﬁéble heavy

Asn Trp Gn dAn Lys Pro 165 170 1
regiongpiding t%ﬁ@'o‘rapd shppwing\seruged mepengity tmgem@r@tgéf r cqb@pltopes

compnéﬁ‘@ %E%b%% éht'@r %@%8 @%@YLeu hﬁ] gé&%)ﬂc@eqs Leu

Gu Ala Qu Asp Ala Ala Thr Tyr Tyr- Cys 210 215 220
Gn dn Ser Ser Asn Pro Leu Thr Phe Ay Gy Gy
Thr Lys 225 230 235 240 Gu He Lys Ser Ay Ay
Ay Gy Asp He G@n Leu Thr A n Ser 245 250
255Page 373 Pro Ala Ser Leu Ala Val Ser Leu Gy
Arg Ala Thr lie Ser Cys 260 265 270 Lys Al a Ser
Ser Val Asp Tyr Asp Gy Asp Ser Tyr Leu Asn Trp

NN NN eye= o ~ ~n

Tr p
Val
Ser _
G n
Gn
275



245 250. 255 Ala Gu Leu Val Arg Pro Ay Ser Ser Val

Lys lie Ser Cys Lys Ala 260 265 270 Ser Ay Tyr Ala
weh@s8e226er Tyr Trp Met Asn Trp Val Lys G n APQI/RFH04/011646

280 285 Pro Ay Gn Gy Le#6du Trplie Ay An lie

Trp Pro Ay Asp Gy 290 295 300 Asp Thr Asn Tyr Asn

Exam%? 3 %“A'Eg d&yc% t}’u ogh? %Eﬂg H%\’m?iﬁm%ta %REC%ggand‘antl-

EpCAMer Ser Leu Al a Ser 325 330 335 Au Asp Ser Al a Val

in orde:gréé he %%té&ﬁat%g %&nﬁrﬁzﬁ%n%%&hy\@bt Oféﬁ'g invention
can bégaypgﬁ rof 14 rfuNétlor%'i_’%o%@@u@@ttﬁhéthgﬁltalé%&s Sé*rmﬁb(erqw bispecific

Ay Ay
constrtfeltg mmpl‘&mgﬂégmmem&mﬁ anti:CD (GHﬁ/%bﬁ) F(’BEQAIIQ M 19) and

dlffereplilrﬁnq BC&\}J a%ieE é)m%g b‘é%?e > 1%5#% @51%8’13@) 3-5 (SEQ

41pPa Y/ ex n49r 1
D NOUEFRSESf A IREAID (9145 ). 5, SE l9NgRay g o1

(SEQ IDeNOLéQBJ1%5)Twr9AgpnNaée$er Asn Leu Val Ser Gy 435
440 445 lie Pro Pro Arg Phe Ser Gy Ser Ay Ser Ay
Thr Asp Phe Thr Leu 450 455 460 Asn |lie His Pro Val

8.1 Clﬁ'nind-bfﬁ Gldérlﬁﬁ‘ﬂl /EWCANBbTﬁderEyéohll;ﬂ'|§mg &imrahizedD anti-CD3
Thr Phe Gy Qy

Pro

part (&EQBM%@%@&@&M@& 39'036,,9%743 ng39x210> 344

- <211> 1497 <212> DNA <213> artificial sequence <220>
<223> VH5VL3xCD19 HLHL <400> 344 gacgtccaac tggtgcagtc

8.1.1 Anplification of theadeimmurtiged goti-CD3gfroandhé ariBCD19xanti-CD3
t gcaagg .ciLtctageta cacctttact aggtacacga tgcact gggt

(VHsl\}al-aé 8&%%&&:%5‘@&1 gt ct ggaat g gatt ggat ac

The W@%QQWQ&Q%BQ—G@QWMQ ) W3S BBW% 9PCR using the

t caagggccyg cttcacaatc actacagaca’ aatccaccag cacagcctac
deimmpnizedt ((J2H2 xXgantzChiFc O Idoly L) dS@@gljlacN@c‘tijam:mmplate and the

attactgtgc aagatatt 300 ¢ tcatt gcctt -
following actggd% %a?aggcacZél cggtcg(&tfiggt ctcc ggc 3 BsrGl
AGGTG#M@FC@@&@GW@@IA&CTG@IW@A@T@N@ Q3P M©9@@)3®9©D3 5-
cgacattgta 420 ctgaccca ct ccagcaac ctct
2 VL BEDELAATORERATTTIAEG T COAGGEN C@esg@@ NO.:41).
caagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcaccc
540 aaaagatgga tttatgacac atccaaagtg gcttctggag
8.1.2. tCloring!t aﬁdCfefxpﬁéBsfﬂéﬁ Wotmt deuﬁﬁﬁmlwcmﬁmmﬂnu EpCAM

ctctctcaca atcaaca agg a agat gctgcc 660
deimmytized copstiyucts in a¥t @celu@/d-tEowg?"?Bb?étijcgg
The a?@&é’ %gﬂﬁ&gfqp@ﬂe ?b%%cg tt&lﬁﬁ@[ tH& 9(9&9\%&9%% anti-CD3 was
tcccag g gcagc gc agcagtc ggct gagct g
cleavegtvgttgtyma’egtrg:gbn cmzmbswwt ana 8spBd aagigaitisequggtly aloged into

the bl@%stgglggagggv% @%égﬁa ga ac;,g]ﬁgt gca aﬂg@a&he amino acid
sequeﬁé&%géﬁ %u fcagaatet i Q%a@%ﬁ%é&ﬂﬂw 52 HYMBsrGlI-

0 gcagacgaat cctccagc c gcctacat g caact cagca
fragmegtt cAHgr aleavage gy dbisctorstr2ot gsatj;rgEc@Iat and ddspkjcthegesulting DNA

R e e
clonedtih®) 8 Ee@8Y/BEHHD cRIwed P é‘é?ﬁld%(ﬁﬂélﬁ[{gﬁtgetérﬁl BCAM scFv 3-1, 4-7,

cag ctgaccc a tCtCC&gC ttettt gt tctcta
or 5- 1@gﬁag<gggrgama desitenc i tpE Ba \@@&l’aa@ et opgartm%ttogmof the

sequerié? eatihg?idto e PhishRERS, Srild (ERATOPy CRRSPAREE (sequiserve,

Vaterstéttin 9t plaSraRic vago ttrarisheited Camgo t Dﬁmtcmf@le?ﬁSGHO cells for
acag acttca ccctcaacat ccatcct gt g gagaa atf‘%ten caac

eUkaW@E‘ﬁt%’%@5&'0'1459‘(%%(83%@&@@5‘ EPERFSIATE CHO cells
ggt ggaggga ccaagctcga gatcaaa 1497 <210> 345 <211> 499
<212> PRT <213> artificial sequence <220> <223>
VH5VL3xCD19 HLHL <400> 345 Asp Val G n Leu Val G n Ser
Gy Ala Qu Val Lys Lys Pro Gy Ala 10 15 Ser Val Lys
Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe Thr Arg Tyr 20
25 30 Thr I\/bt H s Trp Val Arg Gln Ala Pro Ay Gln Gly

o ~ - ~ ~




Asp lie Val Leu Thr G n Ser Pro Ala Thr Leu Ser Leu

Ser Pro GyPage 382 5 10 15 Gu Arg Ala Thr Leu Thr
way®sAH20l a Ser Ser Ser Val Ser Tyr Met 20 25PGDEREN4/011646

Trp Tyr Gn Gn Lys Pro Ag7Lys Ala Pro Lys Arg Trp

lie Tyr 35 40 45 Asp Thr Ser Lys Val Ala Ser. Ay Val

s ol Pl uBI S KISE L PORD pgpe e g or

566). 75 80 Asp Ala Ala Thr Tyr Tyr Cys G n A@n Trp Ser Ser
Asn Pro Leu Thr 85 90 95 Phe Gy Gy Gy Thr Lys Val
Gu e Lys Gly Gu @y Thr Ser Thr 100 105 HO Gy Ser
8.1.3. @Dbn@l% @xgréiéioﬁerofqyeq:l&m%ﬂm‘i‘féuﬁaﬁu‘@m)aﬁh EpCAM
Leu 115 120 12 G@n Ser Ay Ala Gu Val Lys Lys
constmlctsmyl'l@sbavi‘;ens XMLehgmn-VHEpdepOorigntatiom Ser Cys Lys

: Antl-E%Mfg- X/L1 [ ol nt%[]g\ é)rﬁtaﬁf lﬂg ;ﬁ% 1&9""@% agqj %glarci linker

(SEQ 18 NO 1B vﬁasq)ldtaTnéd By ACR 1Phe UIP \ﬂﬁ5edjibﬁ a‘ﬁ%f th@@?GVM region
Tyr Thr yr Al a Asrfg"Ser Val Lys G

18
were Sgparatety amphlﬁed hither Mp\gwgr@és # %/ \éer417h|\/lA|B§pEl FOR

Croni R RS AR ISIOAASRTE (520 1

NO.:11730 Ad{y AspLH sGB5 CyREMeu GGAG@CGEOGGG’GGDA@MCCACCA
Thr _Thr_Val Thr 225 230 235 240Page 383 Val _Ser
CCACH § TEAT W YAGGL BEPCAGE ¢ Le(SER 1PNOTAT8) 417 o8 WoVH GS15
FOR 245 250 255 Ala Ser Leu Ala Val Ser Leu Gy Gn Arg
Ala Thr Iie Ser Cys Lys 260 265 270 Ala Ser G n Ser
GGCGARIGEJGCGOTOCECHGGRSE TG TTUT GAGABCAGC THCTEAGCAG

(sEQ Apo @5-4&” 4"\t © SO K ?gﬁ‘ﬁé&@%@%&é&%{ﬁ@ﬂ%ﬁ

S y r 3 i
GATGATETGASHaABEIAEEIGRAE S10eR) ! O enapiing

* complamyentasy seguendes intradges B30 tBsPAR praguctsiveereyssed to form the

_codmg%e?g%%r&em: ﬁ;’“—l N Pr@ {%& Egsﬁa Igté %n%ﬂfpw}é&pde) linker
(standady Ilﬁké(r)ggE@ YD35@) 3@8)3@%?”@ BuBb¥q@nt F@ioPEPCR. This

A n Val n Leu Gn An Ser yAIaGIu370375380 :
amplifictipngtepAvas pegomnegd séth therprivagr pgis 4t7 ¥LIspEdyORyand 4-7 VH

90,395 400 Tyr Al a Phe Ser Ser Tyr
Sall R":LN/SSEE{'[SASSN%' %?%”@é%)l_ys Gn Arg Pro Gy 405 410 415

GInGIyLeuGIuTrplleGIyGInIieTrpPr”oGIyASp _ _
. _QG vy Asp Thr 420 425 430 Asn Tyr y Lys Phe Lys
Antl-Er@%{NL;%wla VﬁerdeeﬂmhatmnaC%a'r@gj thab 154amints ag standard

(0.5 B, B Aty R T 10 S gt A o

were sapgrately amplifitd byhtheVidlloGing Arignets 5541 \A75-480Aad@spEl FOR

- cronshfcBioieTib ThBalBr GaB iR EAEChE st eaT (sEa

D 1497 2/P\DNA <213>sait i fi cial gequence <@g)|:5 <223> REV -
VH5VL3xCD1£? HLLH <400> 348 gacgtccaac tggtg c

GGAG@@@@&%@G@%@M@@A@C@@A@C&H@@B@% GOTTGGTCCCAG:

(SEQ tcc caaggoiéggtggc%jgcacc .act ag_?@t aca t9eagh 999t ror

aagdtaggc cct g§dtagg t gg gat t'gbat ac
GGCGEBCEECEHE TCEIIU GICETEEATCIGABG US8aBTDEETCGAGC

t caagggccg cttcacaatc actacagaca aatccaccag cacagcctac
(SEQ 240 atlyaact gaNgs#§ict gcg t9d0gaggac Wdt gcaacal REV

TTTTAﬁ%?@@\@éTM%@]‘é&‘rG%%R‘F‘é mc Caggcﬁ‘c‘é(ggeACCGTGG

ggggc caaggcacca cggtcacc
(SEQ BNDL4TI O\giapbire bombligheang teqgansls inodotegagoatie PCR

gacattgta 420 ct acccagt ctccagcaac tctgtctct .
PrOdUQ*%W%%g’&&S tgdegn éfa,%ae et psenge ofgolegayee (G4S1)s (single-
g g c a a c
etter B b B ey (bR AR RGP BTN ORI Hiifg the
tccctgetcg cttcagtgge 600 agtgggtctg ggaccgacta
ctctctcaca atcaacagct tggaggctga agatgctgcc 660
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtggcgg
gaccaaggtg 720 gagatcaaat ccggaggtgg tggatccgat



at cacctgca gagccagt ca aagtgtaagt tacatgaact ggtaccagca
gaagccgggc 120 aaggcaccca aaagat ggat ttatgacaca
w0 emaaage@g cttctggagt ccctgctcge 180 ttcagt ggPEI/EP2004/011646
gt gggt ct gg gaccgactac tctc#gacaa tcaacagctt ggaggctgaa
240 gatgctgcca cttattactg ccaacagtgg agtagtaacc
t g C C : ;
subse B P P o BB e BB ea %Rt primer pair
5-10 Vy B apid drafg anddnd § Mt SalldREYt gcag t caggggct g aagt gaaaaa
acctggggcc 420 tcagtgaagg tgtcctgcaa ggcttctggce
tacaccttta ctaggtacac gatgcactgg 480 gtaaggcagg
" The PeRcsﬁcﬁ%?saslﬁgt\legﬂanamt V00AY) Mehé lAGH&S intBaRedpEBIDHFR
tatactaatt acaatcagaa gttcaaggac cgcgtcacaa
vector ccmptnamgwte@&& c@mtwcﬁcwp@@éLasﬁf@g@aoﬁgnahon of the sequence

coding P rEaRRR B B St b HRE R S bESTHR vz e ted into

DHFR defidiafiCRD e8Ik aRaryohio eXxpedSafdrt EL kﬂﬂ’bﬂﬂgn expression in
atccca cagct gcagc "agt ct(ggggc tgagctggt
DHFR m@@r% (ﬁﬁoc eelisa Yagapegarned @sgdeseiipgst l%uaaaam Rt (1990)
4 gaact gggt gaagca gaggcctgga
Metho@%ﬁééﬁﬁ{;?é8§g$%‘é-g>?$§éjg acagatttgg 900 cctggagatg
gt gat act aa ctacaat gga aagttcaagg gtaaagccac tctgactgca
960 gacgfaatcct ccagcacagc ctacatgcaa ctcagcag '
8.1.4. Binding Qfgthe deimmuiized antj- %P@I‘QWIERC@Mg%‘aﬁﬁHEQtS to EpCAM
nd c§§agactacg acggtaggec gttattacta tgctatggac 1080
tact ggggcc aagggaccac ggtcaccgtc tcctcecggtg gtggtggttce

Blhdmg af cthechigpedifid Osinglet cloajgt motroutesy etithc ahti-GR3 cpmg in N-terminal

orientafipf 6 EiRsaMeancL B ere ottty AL greaer ooy gurpose

the EpEXIA SRR hatdant gé’é’t%%@eF%@ﬂ%‘%&‘k&t&ﬂﬂQﬂ?Q@ﬁTB 103) was

cacccaaact cctcatCTtat 1320 gatgcatcca atctagttt
used. Biglig of dhe crdaGH3t partgwggmgm@-gst@ted gyydutkat 3gfls (ATCC TIB
152) gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta
" tcactgtcag 1440 caaagtactg aggatccgtg gacgttcggt
Cells v83uBarstRaddsitFgPdtheG@dsmhichtatidheof 30d sﬁggﬁe\’r &Ba number
<212> PRT <213> artificial sequence <220> <
of 2000A0 ssiisngar raukEatedwith > OpgimbefitheiconsiricthintS0ph PES witad%FCS

(fetal #ﬁ%eﬁ%) 3‘?’[ @Hm e&f tﬁ% %oég{rué‘%agggte%?gdlgltﬁs#yﬁt% saélatlbody

(Penta%swnﬂﬁddyTrdbtimédGr@n%gefﬁ Hilderid E'RG,)SatAngAﬁﬁlomLPBS with
Trp lie Tyr 35 40 45 Asp Thr Ser Lys Val

2%FC$; )AS\/aﬁ s8cona] $oR d*ﬁrycsefwml@rcwgstﬁ%@f%@tn@r@@ﬂ F(ab’),

deriveciibm Gat M2 100, BluRC1: 1D iNB0uERBS ftth 24 FES (Dianova,
Hambuegn FR@) Wwas SsedSerheAsaniples LeereTmeddurdd &b PFACHycan (BD
.. d T L | Gulie L Ay Qu @y Thr S
b'OSC'eﬁﬁésyﬁdé'de[?@y %Résy Ser 6:5 Gly§ Set e§ Glz Ser Ge;
Resultg ¥ AFWCSS Férﬁ%lsvaéregsrholﬁﬁp u]\l@%lzol 5125\IIV%bn§%@ct§eE:omprlsmg

Ay A Val Lys Lys Pro Val Lys V
delmmmaaedwt&@mw :{ly@wetystmhger%ndﬂgythap rthernpanmmmmzed anti-

EpCAI\@{(&I?&j%arg]@ghisge%ﬁgﬁn 45l?h%?rgarlmf g 69 \@pCMpgglﬂve Katolll

cells. 165 170 175 Pro Ser Arg Gy Tyr Thr Asn Tyr Asn Gn
Lys Phe Lys Asp Arg Val 180 185 190 Thr lie Thr Thr
Asp Lys Ser Thr Ser Thr Ala Tyr Met G u Leu Ser 195

8.2 Cléﬂ%il% li?érr#lﬁyal%ﬁcgﬂ) %ﬁe%%oﬁﬁnﬂgg ﬁim@ﬂm%& anti-CD3

part Leu Asp Tyr Trp Gy Gn Gly Thr Thr Val Thr 225 230
235 240 Val Ser_Ser Jy Gy Ser GAn Val @n
8.2.1 Glgping ﬁftb?]aBBrE@N’lzl@rL‘Bé%%owtﬁU@% Leu Val Arg
Pro Gy Ser Ser Val Lys lie Ser Cys Lys Ala 260 265
270 Ser Ay Tyr Ala Phe Ser Ser Tyr Trp Met Asn Trp
Val Lys G n Arg 275 280 285 Pro Ay An Gy Leu Gu
Trp lie Ay GAnlie Trp Pro Ay Asp Gy 290 295 300
Asp Thr Asn Tyr Asn Gy Lys Phe Lys Gy Lys Ala Thr
Leu Thr Al aPage 390 305 310 315 320 Asp G u Ser Ser

Al —

P —



Ala Asp Gu Ser Ser Ser Thr Ala Tyr Met G n Leu Ser

Ser Leu Ala 325 330 335 Ser G u Asp Ser Ala Vval Tyr
weFb@soye200l a Arg Arg G u Thr Thr Thr 340 345 3BOT/WPR1004/011646

Gy Arg Tyr Tyr Tyr Ala Me®9Asp Tyr Trp Ay Gn Gy

Thr Thr 355 360 365 Val Thr Val Ser Ser Ay Ay Ay

8.2.1. @b}gm@ or%’é(/nﬁvéfn/%brl] ﬁ%ar?ﬁng ﬁ/’ig/%ég goéftgucg E(BSE‘Lée YD NO.:48,

49): A a 385 390 395 400 Val Ser Leu Gy Gn Arg AI a “Thr

peimrpfErRloRt A 5 L EE BN Il v rom

non- der&uﬁ%dAfé’&ws‘f%t Ghti- @Aﬁf(’& 5’% nh}@D’&eWhée\Hﬂdrﬁi \Wrreglons of
Ala Ser Asn Leu Ser 435 440 445 Gy lie Pro

the antPE@%l‘gj apitibogy 13- Gaye séwpw@l in SR 1@ NOrHi37samd PRE. The plasmids

peF-DRER-J3% ARCRE o pEF; a0y MVES0 G50 MR/ To2) were

dlgeste@I Wltﬁ@sp'ﬁlrar@ S idlaBs)fdp tharisblBRoroy t5d Weblor aT‘i‘d the insert
- eu 485 490 495 Gu lie Lys <210> 354 <211> 14

anti- CQ:}zllz(&/WLzmsieaqutwebn al TBequ&sekEl-S2fiatigested > vector was

soono VRTS8 3 BERE SR RESHE B vas o

on 1.5%txe6égQgel. gagccagt ca aagt gt aagt tacat gaact ggtaccagca
ccgggc 120 aa caccca aaagat %%at ttat gacaca

The PWE’@%J&%&"@@”*«:@ V&%%ﬁ@%% grlonedditgdba corresponding
sites oﬂgr%ggtftrﬁqme\%& tﬁfé fifd1 4 a}gg?agt A%ﬁgﬁiﬁ&%ﬁq ID

gctgcca C attactg ccaacagtgg
NO.:48; ¢&) memsgverifizgigby gesigotiGO digestsaand thyoDbdasequemging of the entire
cgaaggt act agtactggtt ctggtggaag tggaggttca 360
insert. 40t ggagcag acgacgt cca act ggt gcag tcaggggctg aagt gaaaaa
acctggggcc 420 tcagtgaagg tgtcctgcaa ggcttctggce
‘ tacaccttta ctaggtacac gatgcactgg 480 gtaaggcagg
Clonmg: aéﬂteglgaede@gyuotzgga%ﬂx@yaa%?gmnﬁn@tt aat cc tagccgt ggt

* For tng orifl 23082 B O8O RS GERp i g GaBBsponding non-

deimmUAEGEOREBUGIIVAS hEAGGEE as Fallwa. ctattact gt 660
aagatatt atgatgatca ttactgcctt gactact CCaaggcac
The C g%rag@alcadcm\élg -\§: erieetadien mgb@m@@w?@%glrgh@ Sonstruction of
cg gt C t C
non-defRHAAGCS- CRIGHEEPA nddd i S8Eloni s 9! B¢ 16 prisipg gpe 3-

ggcagagggc cacca gcaaggcc

VH-VL 84 @wo Pagiat agitet a@ﬂlﬁmbyt%ﬁtmpﬂﬁ@rqfaﬁr@Qﬂégﬂg (SEQ ID NO.:
acccaa actcctcatc 900 5&8 cat ccaatc

53) /mé POLGEEhIL N 2ok a08Me Pagd 5L 6A0BEQ ID NO.: 51),
respec@f@?aﬁo& ?aﬁcpgﬁg@\%t dBFI QQH@C ﬁﬁﬁ‘@@fem of

cact 102 agcaaag a ct%agga C gtg
Roche dgiaggasfipsa 2k apdes d§4°QMa0c aecgf0°Q/AB0n;F8f QHtngig) twere used for

. Ct tccagt ggt agt t caggt i
e A PO o o
PCR frta?ﬁ%rﬂ@@%d Nt wétedSajeBel io- ERBEopROEsIsAbACAN IR agarose gel.

agctactg gatgaact gt gaagcaga ggcctggaca gggt ct
Fragmamsowegagmlx%e( t&@@&@ﬂdggag@ta}?ga temtpdateatactthe next PCR

reactiof et AR Rer i 3gRIRR AR N0, 0L 83 84 QD

NO.: &Qafd?t arpufiesticH @Fohgment Ul CEGMPESIAGY 8RO Ahtisd aBHAPBR was
aggccgt 1440 tattactatg ctat ggﬂéta ct ggggccaa

perforrgg@ ascesghbed abeye dad thh:an anpgaliy tenpegrature 0f $816gFragment

1 was BRTeA by 3F Aga1BEh ot Rl ST S B¥TG) ShBep @iptabe)

puriﬂed’laﬂdE“wbssqﬂemquclSaed%t@ ther coredspehdintPsifes éfsmeﬁpEF-‘mﬂFR-anti
Thr 1ie Thr a Ser Gn Ser Val Ser r Net 20
EpCAMSMT SO Ti-GE F9Rsttice Eha F9RePresienywes yenliad Morestiction
35 40 45 Asp Thr Ser Lys Val Al a
d'geStéé{ﬁdéS'%@%eﬂhgnilmg Phe Ser Gy Ser 50 55 60 Gy
Ser Gly Thr Asp Tyr Ser Leu Thr lie Asn Ser Leu Gu
Ala Gu 65 70 75 80 Asp Ala Ala Thr Tyr Tyr Cys Gn
Gn Trp Ser Ser Asn Pro Leu Thr 85 90 95 Phe Gy Gy
Gy Thr Lys Val GuelLys Ay Gu @y Thr Ser Thr 100

A N - A AN o~




65 70 75 80 Met G u Leu Ser Ser Leu Arg Ser Gu Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Tyr Tyr Asp
wes@sike20yr Cys Leu Asp Tyr Trp Ay G n Gy 1PO1/EBH04/011646
110 Thr Thr Val Thr Val ServoSer Ay GQu Gy Thr Ser
Thr Ay Ser Gy 115 120 125 Ay Ser Gy Gy Ser Ay
Seque%é/sg,k@,eﬁs,mn@ﬁsougécp GI n Met Thr Gn Ser 130 135 140
Ser Ser Leu Ser a Ser Val Gy Asp Arg Val Thr
Me 831 | o T~ QAT LT GIC BE0 AE0GER FCaBdl BaTCUAGET TCT

oac &fG AR ot 6 ALAY 11 B 5 BRIOED sof 1ys

Me 84\/5'- cédr@ S9C LG IREGIACACHHAIGARRCEl 3GH JOMETFGGC CCC
r Gy Ser Gy Thr Asp Tyr Ser 195 200 205 Leu

AG 3'(5%Q|[?3N,%n5%r Leu Gu Ala Gu Asp Ala Ala Thr Tyr

Me o07K'- KB BB GGCLrCoe Qof SARBEAREGATER TG ATC

TCA AGETTSSGHEr CA-3” BEQGDYNG. y52$er Asp lie G n Leu Thr
G n Ser 245 250 255 Pro Al a r Leu Al a Val .
Me 912y 5 - GGAAF L AAC A ETIGE %ﬁ@§%&&‘é§é@cﬁ%&ﬂ&£00 ATC

TTATRITCR I R e NEL 49T 1L #ro Gy ain Pro Aro

Lys Leu Leu lie Tyr Asp Al aPage 400 290 295 300 Ser

8.2.1. 28 {pnigg obGeimnniged LGt DAL 2 Gormrudld SEREID NO.:54,
55); lie Hs Pro Val Gu Lys Val Asp Ala 325 330 335 Ala

Thr Tyr Hs Cys Gn Gn Ser Thr Gu Asp Pro Trp Thr
The CHtrenigaly3-840 \d4 L3aiierdatiorGwas Tohtaingd hyebBCH {orithe copstruction of

25 xa@ 1] b ISEH v bofh A The 0 SR5A Gy 5 ar
- shown /h SEY (D NO.: $80 afdl U 48 Th¥ 3| adthidl sHEEF B HIF REY-5aHti- @’@'3 and pEF
anti Clﬁ/s lie Ser S _Iﬂéf Ala Ser 385 390 395 400 Gy T

A MrRdVES} (8 NPp \82) mene Tdigested mjth @CﬁRAr@wd BspEl

(Biolabrs) Qfo#?t%eé?s%l%]o% %ythg ‘hs%y 33 %@ %v?h%rq%p%&ely The

dephoé&i@rﬁﬂated-\)@ct&hﬁd@m éﬂd/BwaI digesiBal) dnelth&hnseit We?é Ppurified by
435 440 445 G uy Ser Ser Ser Thr Ala Tyr Met G n Leu

agarosgggel-eiqctiophopgss.Ser G u 450 455 460 Asp Ser Al a Val

. Phe a u T | St
The _é{%’eﬁwﬂ%\g@eﬁl}g( y?Rﬂ.‘B%yrp%)r %g '\]E{bsgs?%e%@*( %I%ne y|nto the
correspanding \sif€lsr ofltine (sHF-DHFR 8%ect®0 ASS fivil BExar@eCDIR 1UH5/VL2) -
58 < > 1494 <21 <213> arti |C|al sequencePage
(SEQ 'MO<§%%QOQ§E£@MSZWQ?I\|@E9V§QEHH_ 1858 gacatt gt ac
tgacccagtc tccagcaact ctgtctctgt ctccagggga gcgtgccacc
60 ctgagctgca gagccagtca aagtgtaagt tacatgaact
Cloning gf éhﬂ:la@wegamyoiz@qg%ﬂam &dhcenstuat.aaagat ggat

For obbeiol oFGRITECES dukBgleeniodraibiLahd: coRdsmangiing non-

delmmGG%ﬂméﬁugﬂ@aQQbﬁémé@és%ﬂcﬁﬁé actg ccaacagt 99
agt agt aacc cgct cacgt ggtggcggg 300 accaag
S

Fragmenistlcanth i goseptiayg the: 34VeyBaTs ege PG HHRGR aecording

to the gag @cgrgsgggggrc cafégg RS @@gg@g{mﬁrgﬁg i §'dh (SEQID NO.:

56) /mg®ot (SEQID NGO &) ahtdametsaBEQAD NOt:BH @84 88EQ ID NO.: 51)

t aaggcagg cacctggaca gggt ct ggaa tggatt ggat acattaatcc
feSPecg&%'b!cg‘}‘%PS%@etg' $tc%ﬁfzﬁ'ﬁag§%%t fraagpigc! and II were

c
ool SNBSS, 1)
amplifié&tibrg cdafjagment dll gedroptisiagt thec tegéing t3-§aR@GRt wgg performed as

.gceca cacggt gacc 720 tcctcc aggt gqt ) )
descrll%c]é@gggﬁt Er@@%ﬁbﬁgd@saayegggwcap pgg @eqf%gi digested with
K ,M, t fHed F@stﬂo
BSSH”cagt gggtggi&g%% %Lg?gggaiﬁ&ggggtgaggga%gggegclg%ga ot nding

cagggtcttg agtggattgg acagatttgg 900 cctggagatg
gt gat act aa ctacaatgga aagttcaagg gtaaagccac tctgactgca
960 gacgaatcct ccagcacagc ctacatgcaa ctcagcagcc
tagcat ctga ggact ctgcg 1020 gt ct atttct gtgcaagacg

e 2 o4 oa 4w a A NN N



agtgggtctg ggaccgacta ctctctcaca atcaacagct tggaggctga
agat gctgcc 660 acttattact gccaacagtg gagtagtaac
w@e@shere@gt tcggt ggcgg gaccaaggtg 720 gagat caaBCT/EP2004/011646

ccggaggt gg tggatcccag gtgcagctgc agcagtctgg ggctgagcetg
780 gtgaggcctg ggtcctcagt gaagatttcc tgcaaggctt

sites of”tlgé?g@@ﬂ@(&&ﬂﬂ%%‘étd‘?.”f@hbaél&g&@trggoﬁ%@&@bﬁﬁé’d by restriction
gcagaggcct ggacagggtc ttgagtggat tggacagatt

digests gyt by g¥d-satiygihgagac t aact acaat ggaaagttca agggt aaagc
cact ' . gC C cgl.ccagcac agcctacatg

Seq“e@%%ff’f@’%a@tﬁz2@’(’2’6?%8%3&8@;% ‘ct 1020Page 405

. Me 81:9C00t & aGGA TEL BRSILEAIGIAVEET &riRCHMt TCATCACITREEA CTC
ctatgctatg 1080 gactactggg gccaagggac cacggtcacc

TCC -Ftctcctcecg gtggtggtgg ttctggegge 1140 ggeggcet ceg
gtggtggt gg ttctgatatc cagctgaccc agtctccagc ttctttggcet
1200 gtgtctctag ggcagagggc ‘caccatctcc tgcaaggcca

8.2.1.300IGaHAgt Ot tHed dfelrainuaizet2 801 @atigD3gIVHBAML LY agttistruct (SEQ ID
7gt accaacag attccaggac agccacccaa actcctcatc 1320

NO.: atgcat ccaatctagt ttctgggatc ccacccaggt ttagtggcag

The C- E@rﬂ%&ltzfl‘i% W@L%ﬁ&ﬂﬁﬁér?@ca@@ﬂ%g% SER ﬁ)?tt&% Bonstruction of

gg atgctgcaac c cagcaaag _
4- 1xannt@aagmble0ulgt g?gec\gﬂ tandg‘glt gggaggga)f thaagtiiEgANRatibady 4-1 are

shown §2. 563 80 NG 385 58 337, hekienits nDHERGs ant-GD3 and pEF
anti- cd(g’"(\ﬂmvkg)il quj‘ ﬁ@r 1§2¥/avleé%er |663Y% Wi EX%RPrégd BspEl

Ser Val Lys s Ala
_ (Blolab§yrfoWhmePEmléIMn Af gthBy insgét 26—130aﬁ’dhrthybtveetos r‘élspemely The

dephos@'&rﬁﬂ}eﬂ%ﬁ&;&ﬁ afg@? B%J%I éﬁuswy qthgéﬁs%yve)&% purified by

agaros@gﬂéljey&tﬂbﬁof%|§5 60 LyS ASp Arg Val Thr lie Thr Thr
s Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Qu

The mmfl r fragmentu (BegREBspB)u wep Tsubsaogently Tjanenyrinto  the

cores 7 885 8 L 5oL S 34 o b ipps oo

ID NO.\6¥) vias véifleddby retrictiohiidéstsSer Thr Gy Ser Gy 115
120 125Page 406 Gy Ser y Gy Ser Gy Ay Ala Asp

Asp lie Val Leu Thr A n Ser 130 135 140 Pro Ala Thr

connd i T SR Y St 1 O
For cIécsmngop fher 461 xar®-GDBY SVASHVUDS cbrétrid@s thé y chrysspdmaling non-

ys Arg Trp lie Tyr Asp Thr Ser Lys Val Al a Ser
delmmgg@e 8?9“%6"@’55 ganen %ﬂ%ﬁgo QWp-Phe Ser Gy Ser Gy

Fragmt%gﬁs %Mdy%OWIS%t%Q ﬁl%z tﬁ/lgg %ﬁ? v%g)ﬁ/'lﬁl %Pliﬂ&f bgilgCR using

primer pafs 286 Wian(SEQ I[Drl}éOSeﬁS)Sme A@r(SElQ) IDNOTHI52PleadGng 83 (SEQ

D N 50 Jne¥s S &3V ciih (B Ebiivesriertbhedsonditons,

respecﬁ\'ﬁé] 255 Gy Ala Qu Leu Val Arg Pro Gy Ser Ser Val
Lys I|e Ser Cys Lys 260 265 270 Ala Ser Gy Tyr Al a
Agaroseh gekéagmantsypomprising: P iR rragmpents! | iapd thwe@semphﬁed with

rmer 43 55533 SEDIOEND 5 4582 815515 B8 ool

of fragfdent HV@orﬂbﬁsmg&hé}emte’&-1A|P&3ﬁh\ra§-§érfd'rhfed3@§déé&lb%lﬁabove but
320 Al a Gu Ser Ser Ser Thr Ala Tyr Met G n Leu

annealigg wsérpa_r@u'mmaatﬁ%dﬁagwns& vasupwdfjedsen an agargse gel and

dlgestfe\'% fm@?sr@g ri]Ac‘]yrB ﬁgr (%%b%,ap%@edzgéd %ﬁbs%ﬁ%e@?cl@%d into the

corres@r}dlﬁgl rsitébrof 3 pEFODBFRRagt EFTAMa(M ) X \aiti-CSBi <Se|mng vector

Ser Ay d Ay, Ser Ay 370

CO”S”%O @% Cg’%ecblr?g'g@r W/@§p VPF' e‘g %Y L"@ét”ﬂ‘!P”Gj%eS@r ﬁﬂﬂo by DNA-
Ser Leu Ala 385 5 400 Val Ser Leu Gy Gn
sequerﬁérlﬁg. a Thr lie Ser q/s Lys Ala Ser @n Ser 405 410
415 Val Asp Tyr Asp Ay Asp Ser Tyr Leu Asn Trp Tyr
G@n dAnlie Pro 420 425 430 Ay Gn Pro Pro Lys Leu
Leu lie Tyr Asp Ala Ser Asn Leu Val Ser 435 440 445
Ay lie Pro Pro Arg Phe Ser Ay Ser Gy Ser @y Thr



385 390 395 400 Tyr Ala Phe Ser Ser Tyr Trp Met Asn

Trp Val Lys G n Arg Pro Gy 405 410 415 Adn Ay Leu
w@wsmw@e2H e Gy Gn He Trp Pro Ay Asp Gy ABQI/ER2004/011646

420 425 430 Asn Tyr Asn A y2Lys Phe Lys Ay Lys Al a

Thr Leu Thr Ala Asp G u 435 440 445 Ser Ser Ser Thr-

L AIaSer GIuAsp450
seasfioll (Baprgse ER 39, iep 4

Me 9275 - TBGAVETGTACHM & @ms@?sc:@sroemrem ABA GIIGTCC ATC
- cTCC t Asp Tyr Trp Ay G@n Gy Thr Thr Val Thr Val 485
490 495 Ser SerPage 411 <210> 364 <211> 1497 <212> DNA
<213> artificial sequence <220> <223> VH7VL2xCD19 HLLH
<400> 364 ?acgtccaac tg g;:agtc agg /g/ a gt gaaaaaac
8.1.2.4c Clpytineg cafc they g damyné e@ngcBgg/\ery ¥ gyanstruct (SEQ ID
NO.: 6(5:?9 fttact aggtacacga tgcactgggt aaggcaggca 120
ngacagg gtctggaatg gattggatac attaatccta gccgtggtta

The CA@tiipalt4-adn M4 Vb iargaiat wiasastggiaed byCcRCRafoadi€ construction of
act acagaca aatccaccag cacagcct ac 240 atgg{aactg

4-7 xapfeRiketgeqV brandy¥ b gagions 1 dagy ppt-ERGANM: Aoy A4 rase shown in
SEQ 1[28@ IUPRNERBY ?ﬁé%&%&r@gg dEfR e %ﬁ‘ﬁiggﬁgt%@@i pEF anti-CD3

‘caccgt cfcctca gaagg

VH5/VLY (5§ HYINQga92) tveesy didasted evifaEcoRE ant gBspEI2Biolabs) for the

. . ct acccagt tcca ac tctgtctct tct

colaich A JhG et Aot SATRC wbkler anaet i T aggq%@gg;@%nﬁ Sedector
it HHR C@%QE] Qﬁ@@a 0GRSSE .

(ECORtttatga ac at cagg)g%d;??‘t%c?ggag ?’%%ctgctcg cttc gg?ré’é'% gel

electropbOrestst. gggt ct g ggaccgacta ctctctcaca atcaacagct

The  paR BBmERE  AELORFBRRE Ghelo SeelihRy Hidhed o the

corres;ﬂﬁﬁﬁ'ﬁdjaﬁ@s ef AHa0PERDOHBRAVEERR! THeC FREL (cCBORSFGERALBELRI-CD3
agcttctttg 780 gtgtctc tagggcagag ggccaccatc . :

(VHSNMLZS (SEQURINEL 98 wessecprifielibyaesiictionaiighaing! gat a
gttatttgaa ctggtaccaa cagattccag gacagccacc caaactcctc
900 atctatgatg catccaatct agtttctggg atcccaccca

Cloning of tHeagb i de e retcdor8hicogTrangaI3:t caccct caa

catccatcct gt at gct gc aacctatcac 1020
For clogngagiate o CAIagas (VEBIGAC GonBEash Jagoagasanstiea non-
delmmgg?gatc%ﬂ étﬂtﬁ%; g@h%&&&hg lowd, 99¢99 cggegget ce

tgg aggt gcagctgcag 1140 cagtctgggg
Fragmenhtgalgahdgi coagmicirig e Ut tio dyogparky atdre camglifiechdygcPCR using

pr'meriéiréd%%féﬁ ot 87155 a5 GIPEAN fodea dad e o3 (sEa 0

NO.:5 Cg QBtIQGt -84 RitAThE SftRE e MR Srtiohd2 Pes €fectwely
gt aaag

ct ctgactgc agacgaatcc tccagcacag cctfacatgca
Agarowgeh@eggwrﬂswnmrwtm@ fa@aentst banggtl cwertet reampllfled with

orimer ShO5ESRSSEHIPORE] 35 BACHBRTSI18 §BLER) 6 hopytcaton o

fragmert I F&sifipiding 1R Oentite 54-72U > aftd v s Lhdiin. PRER< #/ed>performed as
artifici aI sequence <220> <223> VH/VL2xCD19 HLLH <400>

descrilgsh ahoye Varagment Bu was| p@iffiedsen anyagaresesigel \and digested with

BssHlls%}d §E%#O$hs) él}igﬂ%%kr%@ﬂﬁe:q@aygglo gﬁfﬁ() t,()?ygq_ﬁs%ondmg

sites oﬂﬂi’e \szlF BHFRCCIn@véettor. e Sloned neglariwek Wetified! Byerediriction
y Tyr Iie Asn Pro Ser Arg Ay Tyr Thr Asn Tyr
dlgestsaaﬂd@vrplﬂ&ssenh'énmsg 55 60 Lys Asp Arg Val Thr lie Thr
Thr Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met
G u Leu Ser Ser Leu Arg Ser Gu Asp Thr Ala Val Tyr
8.1.2.57 Wor@yg daFtheO0d@mmlimzéd H-T9x aT)y/FCBQp(WWVHQ,S constrays(SEQ ID
6%% p Tyr Trp Gy Adn dy 100 O Thr Thr Val
NO.: 62,63val Ser Ser Gy Ju Ay Thr Ser Thr Gy Ser Ay
115 120 125 dy Ser Ay Ay Ser Gy Gy Ala Asp Asp
lie Val Leu Thr G n Ser 130 135 140 Pro Ala Thr Leu
Ser Leu Ser Pro Gy GQu Arg Ala Thr Leu Ser Cys 145
150 155 160 Arg Ala Ser G n Ser Val Ser Tyr Met Asn
Trp Tyr Gn Gn Lys Pro 165 170 175 Gy Lys Ala Pro
Lys Arg Trp I|e Tyr Asp Thr Ser Lys Val Ala Ser 180

P — A NSNS A PN O~ NT 1 ~ o A -1 ~



Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Arg Tyr Thr
Met His Trp 145 150 155 160 Val Arg G n Ala Pro Gy
w@Rowsakoz2deu Gu Trp lie Ay Tyr lie Asn 165 1FOI/EFH04/011646
Pro Ser Arg Gy Tyr Thr As®@3Tyr Asn G n Lys Phe Lys
Asp Arg Val 180 185 190 Thr lie Thr Thr Asp Lys. Ser :
The CT@anﬁ%f s Hy |r‘(°’l/ﬂ \7I¥'bn¥ﬁ¥at%w%v§'éb (%%? F?@ﬂ fgp%eg%nstructlon

Ser Gu
of 5- 10ryant|‘-ﬁD&mledLﬁe2'EI®eA&paAslpVHe;glfms oﬂyh;e BBtI EK@AMyantlbody 5-

10 aregtpuL i Sk (8 §idi{pacfe &b E riaimi@R pEIGHHEIR agfant-cD3

and pﬁgnﬁ\?g{){(\??;ﬁg Z%éeei ? E%bg 1%22\:\)5%% d% St%&; gnt@lsmﬁqrand BspEl

(Biolabpy rfop| taept:a@l@@n gérther IﬂSEFﬁ p(Sved) asd nthveatorLS@p@p%;vely The

| dephﬁ*ﬁ*ﬂﬁ AR %%B%G' Fibs53 bignaifiso el burified by

agarosbydelaséct Phokygs Phe Lys Gy Lys Ala Thr Leu Thr Al a
305 310 315 320 Asp G u Ser Ser Ser Thr Ala Tyr Mt
The  pyiifiacsufragmestr (EORKBSPEr was 33ebseasenily &by into  the

corres@élrgj %@55 %OBE: g@eﬁlﬁFﬁﬁFlﬁ\%%e %érj fﬁ?arl cHHstréE SV%xantl CD3

(VHSNVI2) TBBQAD 8O @2y whs V’dmﬂédalby%éstﬁﬁﬁbrﬁﬁﬁgé'éts by DNA
- Ser Ser Gy Gy Ay Ay Ser Ay Gy GQy. dy Ser Ay
Sequerging-370 375 380 Gy Gy Ser Asp lie Gn Leu Thr An
Ser Pro Ala Ser Leu Ala Val 385 390 395 400 Ser Leu
Gy G@n Arg Ala Thr lie Ser Cys Lys Ala Ser G n Ser
~ Cloninya¥ theBor-tleimmbnizeg 5y OxastpCa3/coxmgiruer Tyr Leu Asn

o U oA P R L o o aboiing non
denmmﬁﬁ@eﬂ”&n@ﬂ'ﬁcﬂ \Jv§s$éﬁeﬁté’d Asgolfhes. Ser Gy Ser Gy Ser

ﬁ\; hr Leu 450 455 460 Asn lie H's Pro ‘
Fragmgsl |Gﬂud LB/@OW'@I’ISWSthhQI 1A i two payts were aywlifiedh bysBCR using

primer gilfs &t SER{SEE 70 52%) b ASBERIPNE 54 s Sesea 0

NO.: 562&&@81 SECrAIRIO DB wih Be abbid hdntibne@ @enarions 2@ epectively.
<223> 'VH/VL3xCD19 HLHL <400> 368 gacgtccaac tggtgcagtc
Agarosgy §gh flagmends qemprising Rediramentsgt gadglt weworeamplified with
primer W@B@%%%Qdﬁ RECL 50\CALP {51[ ggf@quf% thFéﬁqtpﬂﬁ@énon of

aggcaggca cct'ggacagg g ga tac
' fragmaitﬂlaabmpmlr@ctt@t @uire b-10CcPAR was pkSdormaticagdassribed above but

annealtgfg?agg cac :cgaﬁa g’%«?‘g? ;%astaé)@{ %@;8 @(l:'\agga r%%teagcel and
d|gest&99\ﬁkﬁ3@§r@| éﬁd Bs ET géloﬂﬂﬁ t 5bddd 3R9 s@ﬁ%gg%&ﬁh} cIoned mto the

actgccttga ctactggggc caaggcacca cggtcaccgt ctcc

correspatlinaadgs af the gpEeDoiR-ant Wa@ﬂsggagghm clonmg vector
t ta 420 t
he oGP FE B Bl e aRush BRe R dho BB encig.

agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagccggg
caaggcaccc 540 aaaa xdqa tttatgacac. atccaaa

8.2.2 @&ptaﬁsg@fag)taebtﬁpcg@n Qluugugg@dsw@tl-&‘@@ggo&qyles with anti-

ca atcaacagct tggaggct ga agat gct gcc

EpCAI@%%%ﬁ?&% a}%ﬁéc?% 1%t g gagt agt aac ccgct cacgt

CHO-dellg glagRitg0 (ER 28666 JWérS matm@maaatn cmsmgmm medium (Life
t ggat cccag gt%(g gctgc agcagt ct gctaagct?

Technglpgiesg cedlgdgced &hg%ulﬁg%fgﬁﬂ de a'c@@'@cﬁ%ﬁu@& (Life

g 9 t
Techn%‘lbéfe% th%%g %A&lvgfe%; g?%% e fof Cﬁ)gfh‘ %@gs?%ﬂga\gﬁ‘l’?%T (Hypoxanthin

caggagt gag t'ggacagat ggcctgga
and Thyrgglinst kife Teahhalogids).gfhaaglscrermg ahsfeags] oditt pEFDHFR-3-

1xant|§ﬁlqgg@gﬂﬁgﬁgﬁ§§&§g§cﬁgia e SR DR BB GRidD3 (VHEVL2)
(SEQ qsgg@f@eaza‘g A q_g;%f%gta%ﬁgt ?86(5 %g@ a@@&é{ré@&n)l%%ggd. Jo the

gactactg agggac cacggtcacc g ‘gtgg
ttctggcgge 1140 ggcggetccg gtggtggtgg ttctgatatc
cagctgaccc agtctccagc ttctttgget 1200 gtgtctctag
ggcagagggc caccatctcc tgcaaggcca gccaaagtgt tgattatgat
1260 ggtgatagtt atttgaactg gtaccaacag attccaggac

S g, A PN oL o o, g, N a



t ct ggggct g agctggt gag gcctgggtcc tcagtgaaga tttcctgcaa
ggcttctggc 1200 tatgcattca gtagctactg gat gaactgg

wQtk@aagraga ggcctggaca gggtcttgag 1260 tggatt gPEI/EP2004/011646
agatttggcc tggagatggt gatadtaact acaatggaaa gttcaagggt
1320 aaagccactc tgactgcaga cgaatcctcc agcacagcct

nimckor AN 9 SheatehsbahO0Tde, A5l ufédmanuas perored
selectiar 408diHET é@lpaagMEd\&?rggf%una%@ntgﬁg;gg@g&etgigga&\@gg@g%%ﬁ c?ialysed
fetal o4 3ERM et Ao L8, iegks o< il aphateny wes

collected ARl Sritrifiijed ae4¥alfokel® Miiuteh natSBO0dt® rémavéheellseand cell
Ser Leu Ser Pro Gy 10 15 Gu Arg Ala Thr Leu Thr

' : ( I , hr Cys .

debris.AFe Augematardegordaining thesbispegifichantibegywagstogd at p20°C till
‘ Gn Lys Pro Ay Lys Ala Pro Lys Arg Trp lie
f“”her%‘rt"'y%r}M 45 Asp Thr Ser Lys Val Ala Ser Gy Val Pro
Ala Arg Phe Ser Gy Ser 50 55 60 Ay Ser Gy Thr Asp

Tyr,. Ser Leu Thy lie Asn S G u, Gy 65 70 75 _
.23 Bling nssay saphbinpecifs ARG ANRRtER 3 Naams: Gor Asn
250007 B el (P 109 P RBnd, 51, G (Dbr EYEAN hifdiHa) were
indepe@igntyl ncBbated witGtell Qdtur&isypainatants (868pl) Asptaifzing Ghanbispecific

construgf JoBr P R-Spaviony VRV 3Bk NS 4gfand peF-

DHFR-ALfoxaeki-€bs (WH5/Vhp) QF&%@WSE@ aDTMO.:625, ABpetlivelyir@r 45 min.
145 150 155 160 Val g n Ala Pro Gy Gn Ay Leu:
at 4°C d'hereafier,itbe @ejls Ware| washeshtwies inaCﬁgpﬁge(Mpmm-buﬁered

e 50T S AT ) S Q5D e
with m8ase Hnti-HisaartibodyeDishévd;DIASHD) 6P B02RHh. 28154 €2 r WiaHing steps

Arg Ser Gu Asp Thr Ala vVal Tyr Tyr Cys Ala Arg Tyr
were pgifermad as Bboyeo Asp Asp Hi s Tyr Cys Leu Asp Tyr Trp

Tho o B Pl BAndE e e Bt Moot

antibodyr CBBAI%CKEG) l%SNiﬂd anfenolsau I aoMpigated withuPH (Bigsha, P8547).
Arg Ala Thr |ie Ser Cys Lys 260 265 27 Ser d
After \A@é?\lf\gaﬁt%p 190P0 ynis V/eﬁé @ng&seéwsm%‘@§ %'wWB&D% The

osuts T SidEn £Se L ErE TR Bt Ehani oos
(VH5\EZ) (SEQ ADoND.319r andPibe] GemticlD3ISET D Si0.:63)ystanged strong

... 310 5 320, Thr e Le nlie Hs Pro Val

b'nd'nﬁl%cﬁ§s°r\/iﬂ'rkﬂgﬁe|gs%£roacégé %Iga%"‘?hr Tyr His Oys

A G@n An Ser Thr Gu Asp Pro Trp Thr Phe Gy Ay 340
345 350 Ay Thr Lys Leu Ju lie Lys Gy Gy Qdy

Gy
Exammer &8y @urif@atian y ofshispecifics anti (FpCAM Gopstrycts  with
. Ser._Gn nlteu Gdn An Ser Gy Ala Ju 370 375
de'm%zf%l?n\\%;ljgr%a'tro Gy Ser Ser Val Lys lie Ser Cys
The cdrgtrublsfcSaprising 382imPdnzed 4aRCDa regi@n ahe e EpBAM-specific

~ Tyr Trp _Met Asn Trp Val ﬁ_s Gn Arg Pro Gy 405 410
region yespayuifigdwvith A tapopstep pudiigationy precesgipclaging) immabilized metal

.. P T . 430 ,

st S8 EoBOBE YMSE) H 60 AEEOMR B Bniaorapny

(IMACY40d ¢ébfilatiobeversearridt oltl as deroivstratetnn egampés 3.2er

Leu Ala Ser, A u Asp 450 455 460 Ser Ala Val Tyr Phe ..
A foth@{/g'%‘ﬁﬁ%"’ﬂr“@“@ﬂtﬁ@ﬁ?”% Ph“ﬂWatﬂ?SfaRﬁyyWﬁ Qeﬁéﬁnﬁe}@“ a MiniS
T Ve I

coamd (@i, BIPHecin B ERED bufeP 5L ¥ £ TpElamot vas

diluted<2:Blwith 42 szt bUuifep befd@>lcading e it co nBeur@ Z0otein was
Bonore.

<223> V L3xCD19 HLLH <400> acgtccaac tg cagtc
eluted gﬂéb@ &'5&% %f@é}?%g@é%@eet ngd\é g%:@at%’é‘i&é%ﬂ;o%gﬁgr e eluted
proteir! FaEEIARANELleb HDiAtha Hidkctivity asayd IGHRE 34 GholWdahe tyiIgs of the

aaggcaggca 120 cctggacagg gtctggaatg gattggatac

attaatccta gccgtggtta tactaattac 180 aat cagaagt

t caaggaccg cgtcacaatc actacagaca aatccaccag cacagcctac

240 atggaactga gcagcctgcg ttctgaggac actgcagtct

attactgtgc aagatattat 300 gatgatcatt actgccttga

.. - PN



Asp Ser Ala Val Tyr Phe Cys Ala Arg Arg GQu Thr Thr

Thr Val Gy 465 470 475 480 Arg Tyr Tyr Tyr Ala Met
WAy 220irp Gy G n Ay Thr Thr Val Thr 485 4BO0r1/#BH04/011646

Val Ser Ser <210> 374 <2119%51497 <212> DNA <213>

artificial sequence <220> <223> CD19xVH5/ VLI HLHL

purifieHimnisflz&€R EP CARY CohSFaAs ANIIC tHOIEtUaS ebdiat 88096ficiently
ct gggtcctc agtgaagatt 60 tcctgcaagg cttct
c

cta
produced UfmiﬁgtglngtbealonggacttFgaaxaryg@tDEgéé@@/é/@aggSE@d@a@@-:63) had
428 ,cctggac t gagt g gattggacag atttggcctg
an extr&a‘begx 888‘3%('9?%5{ gg@ &EﬁiSO aat ggaaagt tcaagggtaa
agccactctg actgcagacg aatcctccag cacagcctac 240
» at gcaact ca gcagcctagc atctgaggac tctgcggtct atttctgtgce
Table #.g¥ields)of) tisn deimmunized) 5 pCAM cogtsteuatsact at get
at ggact act ggggccaagg gaccacggtc 360 accgtctcct
ccggtggtgg tggttctgge ggcggegget ccggtggtgg tggttct gat
Constrd20 at ccagct ga cccagt ct c¢ Yiglcaf thetreargmgeliigt gt ct ¢

tagggcagag ggccaccatc 480 phdieh pa@btk: feAJcicaaag
tgttgattat gatggtgata gt atttgaa ctggtaccaa 540

cagattccag gacagccacc ca 5%"2“&6 tc atctatgat|g catccaatct
anti-COSgVHEAT2)g}7 GEER B MQc33rcca ggtttagt gg cH@tsgggt ct
3-xanfi8BITARIOL2) (ST ING 2) Caferat cet ~659 "glggagaagg

ggatgctgc aacctatcac tglicagcaaa gtactgagga tccgtggacg
anti-COBAYHEVE YN0 3RP M@ Ahge] cgagat caaa t#4@dgaggt g
gt gcagt cag gggmiigaagt
------ 1€ aaggtgt-c—ctgeaagget 840

goctacs dct' d G ‘da ggcaggcacc

t ggacagggt 900 ctggaatgga ttggatacat taatcctagc

: cgtggttata ctaattacgc agacagcgtc 960 aagggccgct .
- Example aggapmoﬁéﬁ: @@éé&ﬁaoﬁ g&@&@%@f@ageﬁt%&gﬁ“@ gaasteds with

: mmﬁ t t t gaggacac tgcaacctat tactgtgcaa
deim ga g\?‘?gﬁgaé?gaéacrgttac 1080 tgccttgact actggggcca

In orderdg cantiem ghgthigit bgtactivibc bt thggbigpecifigtantibadies bf4Be invention, a
rncs Gasdlsiel B BARRlRA R0 ST R ESRGR SR Sal SHRFBla co

adhesiBHtr%I@@GI%a(Egp:Lg@g%g&%IIW%H% 1eRP 128 R Astion, referred to

acat gaact g gcag aagccgggca aggcacccaa aagat ggatt
as CHQICAll cpllsawas useddagthggzxperiotegdagt ¢ cct gct cget

For the, G ARle T de a0 e M P DEee s WPreaaosts 13 of serum two
times Wi PBE 86 ifduHHER MGt BKHQG%tgi@ﬁbgﬂéﬂéW@d?Féé&ﬂHB@ato the
gat caaa 1497 <210> 375 <211>7499 <212> PRT <213>

manufagtuiers cingtrustienn After 2staining, 2 TelleDwexe/HFeshedH Mo tirpes with

- Val Gdn Leu Gn dn Ser Gy Ala Gu Leu Val
RPMI/%A@% I%% Gy Ser 10 15Page 429 Ser Val Lys e Ser Cys

Cells weys cAliatedesindamixely withGB Fhefféstor E€lls. The Cl042sileTT Bell clone
Met Asn Trp Val Lys G n Arg Pro Gy An Gy Leu Gu
CB15 wiag kindlyzpravifleds by Dr.drigkenseherpilsivargitynob EjanagesiNoesinberg,

Germafiy Cpf VTG Gty podaPodhetiiel’oy )i Subphafs, £he yEsliting cel

susper&ﬁbm/btr)]nﬁined_dOOSé)O lﬁe%lethd Abaﬂ&seeﬁ&toa Astbsa%r rr]‘rs\ll &0\l of the
) Tyr Phe s 85 90 a Arg Arg GQu, Thr Thr Thr Val
mixturq s AReA A weltin g, 96 xel Toubd ROHOTORREE H O Tyr Tr o
Anhbo&ée% \A%r% diluYed [ Rﬁmlm\g% F-ggy téé @Hye %%uuggrcogcéngagorgavd 50 pl of

a
€
~t(q
(@)
QD
()
(@]
QD
—_
(@]
(@)
Q
@)
—
(@]
(o]
jab

120 125 Ser
this solGtipn Seas adgedtodhe ¢alilsuBpensidd. A3Baddd@rd@eactBer was inaltmated for

16 n oSSl LAl BOlbr ot Y i Aot K Sohsupien of 1
pg/ml. Ber ADDMIPEH ihtlbaidh a6fokf terhperafsrid JdIR were éﬁan%ésadiggmcs.

- e Pro Ay Gn Pro Pro Lys Leu Leu H e T¥r 180 1 L
PKH26nfyorsisgemes wasnused faraposiive depntiication p target coll Gdptoxicity

- r 205 . er [ p Phe Thr Leu
was m%%“rgaﬁsﬁ%gf’o%q%él8‘%‘@%@@\?&&%@%&@%20 Asp Ala Al a

- Thr Tyr Hs Cys An A@n Ser Thr Au Asp Pro Trp Thr

225 230 235 240 Phe Gy Ay Gy Thr Lys Leu Gu He

Lys Ser Ay Gy Ay Gy SerPage 430 245 250 255 Asp

- ~



210 215 220 Arg G u Thr Thr Thr Val Gy Arg Tyr Tyr

Tyr Ala Met Asp Tyr Trp 225 230 235 240 Ay Gn Ay
wabkeosdi20/al Thr Val Ser Ser Ay Gy Gy Gy SECT/RABW04/011646

245 250 255 lie G n Met Thw6éd n Ser Pro Ser Ser Leu

Ser Ala Ser Val Gy Asp 260 265 270 Arg Val Thr lie
'Slgmofaléf d@éé ré%ﬁoﬁé@cﬁﬁfes%léﬂp had R%(/al-ﬂ)éé %97%5"d3?e5mmed by

n LyS Pro

Gy Lys
Prism /qutwarp (G@pméradAS;pftwaoe dos., mmeg&u&% Km rASlalts of the

ororo s S8y ftollh o L 0 114 Gen oy

Leu GQu Ala Gu Asp 325 330 335 Ala Ala Thr Tyr Tyr
Cys An Gn Trp Ser Ser Asn Pro Leu Thr Phe 340 345
Exampigo &Py CGpransom: ofydheapreductivitys of) biepgcificy malecules

comphol3 EbEAFE DR BRI i o8 0T il pr

CHOcBls Ay Ala Gu Val Lys Lys Pro Gly Al a Ser Val Lys
Val Ser 385 390 395 400Paﬁe 434 Cy lq_%/s Al a Ser g
In ordefyfo deferpie e prayclyity eha qwmwrgz rpooairuatoeroﬂ L ELISA

vas pA TR BBl AR KoL)

Tyr Ala Asp Ser Val Lys Qy Arg Phe Thr 435 440 445
[ r Thr Asp Lys Ser Thr Ser Thr Ala Tyr Met Gu
8.5.1 ‘{PéﬁCSBP r&er 450 455 460 Leu Arg Ser Gu Asp Thr Al a

CHO cE'nrnn’éxfprEMﬂc@%eﬁhﬁuH&dTwHainH#RO) 488 rbAdéfindii®ed (CHO-
-Asp Hi's Tyr s Leu Asp Tyr Trp Ay G n @y Thr Thr
DHFRVen CHR-KVawess Bultigatedds HyER PEeCHLP L8-xmedigm<? #imM hdziutamine

A e T

using TrYP98 BICA T Al GERIFAEs SEABH-2%16° @dppagatt 60
tcctgcaagg cttctggcta tgcattcagt agctactgga tgaact gggt

- Cells weraeditansigyed 20 sporgy dtasky andcthugaadjystedttogepeitipns of a stirred

cutturef DRe el pARIRe iy sPRnaE BT friar £3f 08 R SQepith gassing

in a C@4thcubatsaCiftard ¢alaRts Aas iR tké 9909800 nsitrangetrid cell density at
atttctgtgc aagacgggag 300 actacgacgg t aggcc?tt ta

inoculatioacirathg rangey ghct-2610y gglis/onads fgadbacsidroitzation in T-flasks,

cuture B Sa0P A b1 R SN 9 cocr

passagts (B sty VRO A8 a2 QaFCadisAhc 480 tcctgcaagg
ccagccaaag tgttgattat gatggtgata gttatttgaa ctggtaccaa

For analfj@is af) atedictivity datay(Ealle theacaliscwere avlivatedasy to 14 days (d)

. { t I { 600 . at t
withouf Sarig Bealung g BAU e BT SRR aa ol BURPEE SbPdgality were
deternfh®x] abBP aSAYITrypEA TGS S8in ARt e8RcdritiAtRBSaAahe supernatant

gt act agga tcc 720 ttcggtggag ggaccaagct
were %\Qb/gé dﬂd%roﬁ@ﬁg-gglg@/“g gt ggat ccga cattcagatg 780

acccagtctc catctagcct gtctgcatct gtcggggacc gtgtcaccat
cacctgcaga 840 gccagtcaaa gtgtaagtta catgaactgg
8.5.2 Arotéindc EFSAgccgggcaa ggcacccaaa 900 agatggattt
at gacacat ¢ caaagtggct tctggagtcc ctgctcgcett cagt%
Qua”t'gﬂt)’egQ@ﬂm&g@@éh@c@ﬁt@?@ﬂ@d“P@l%'l@@aWﬁé eRIEgg coulyyit rProtem L-
ct 1Q2 C :
coated?grg&o@i%?gﬂafe% rBf gm L1229 rte%%%ﬁ"faﬁ"&cfoff'gg(?l‘gﬂ}%ggﬁgmunoglobuhn

aacccg ctcacgitcg gtggcgggac caagg
bindingit Rrateig ok gpr@aggédichyndPéptostogptocdcayst gummusg 10 dggt famgbinding

.tggagcagac, 1140 gacgt.ccaac t tc ag ct gaa
domaigg Qg%%@% mwg@g@@ygn é@rpg:gggggalgm gbamcq(?c? élgg@gﬁc molecules,
: C t
which PbER SRR SEMAY trofR B APt LAY ARk AERREARA) Darent
antibodies ghiggilsa boant dytrPacteirBR0 gcagacagcg t caagggccg
cttcacaatc actacagaca aatccaccag cacagcctac 1380
at ggaact ga gcagcctgcg ttctgaggac actgcaacct attactgtgc
aagatattat 1440 gatgatcatt actgccttga ctactggggc
caaggcacca cggtcaccgt ctcctca 1497 <210> 379 <211> 499
<212> PRT <213> artificial sequence <220> <223>
CD19xVLI VH5 HLLH <400> 379 dn Val Gn Leu G n GI n Ser

B ry ~n . g~ ~n - A PN A ~



<213> artificial sequence <220> <223> CD19xVH5VL2
HLHLPage 439 <400> 381 G n Val An Leu Gn An Ser Ay
we\b@sak22d.eu Val Arg Pro Ay Ser 10 15 Ser Val PCEPL00€011646
Ser Cys Lys Ala Ser Ay Tyw7Al a Phe Ser Ser Tyr 20 25
30 Trp Met Asn Trp Val Lys Gn Arg Pro Gy Gn Gy Leu
Mlcrotltaerlé"ﬁes were &satdd with (Protéth. In PBY bufﬂrrO(Zng rRegteid v/ml PBS

Thr Asn Tyr Lys Phe. 50 55 6 Ay Lys
buffer)AP\aerwqht LaL 2r§rC ASFQ"M%Q;%&QBQ semagém SQ&PBX'Ty%/'te@s were

blockeil%t?@f?&q_%ﬁ%ﬁhﬁa;?‘g %%%EB?HU%IZ gl% pﬁ?s ?ﬁre frozen

and stdried atad183Cy BafgreTyse, Tiie pTatesAd/erel\fhthdrantD@aéﬂéd With washing
Tyr Jrp Ay Gn Gy Thr Thr Val Thr Val Ser Ser Gy
buffer @y (9,5 @'ls/vqgrg, 29 im; Pﬁﬁy) byber) 4@ rempye thy nqg(tyr@g,cwnggsglutlon and
y Gy Ser Asp lie Gn Leu Thr 130 135 140 @ n
blocklngtyuf@ro Ala Ser Leu Ala Val Ser Leu Gy Gn Arg Ala
Serial ditutioni eof o&l-flde) cdlbbullife Serentantins1% BSBet 0@ 1P6SEween 20 in

PBS (Ao e s pnahizes %wf’a%wf antpEaCARIM T i wes used

as posttive c-&ﬁfroﬁﬁ(bo%é ofka Ser Asn Leu Val Ser Gy
posivé cBKfrofid ArgrPEe Ser Gly Ser 195 200 205 Gy Ser

IncubatE)lyWEIsrpem&qmmEIdeoanmlghteat 284Clie Hs Pro Val GQu Lys

val .210 Tye., Hi d |
After wekhisg, raBBT, tomisrige Mol Tiadh o8 EifersRas Afided and
mcuba@aefoﬁem rﬁlwaﬁobnT h&m éﬁathféu &dat driterabbf | rla@bnédQvuh alkaline
Ay Ser 245 250 p Val Gn Leu Val Gn

phospf@tgserxwasquﬂeva(n 1.9¢0 uydlltmqm ly{erab@ nrpat zwnztemr@éature ) after

a3 Yook SYBY oL B581 S el oroes by

addltloﬁ’rcﬁ WNEOH. Absdrbandd wasrmegsted vﬂi%aﬁ@_ISWre'Ewér Ht @05 nm
Asn Pro. Ser Arg Ay Tyr Thr Asn Tyr Ala Asp Ser Val

(referenes;filarcA91BMy20 Lys Gy Arg Phe Thr He Thr Thr Asp
Lys Ser Thr Ser Thr Ala Tyr 325 330 335 Met G u Leu

. Ser Ser Leu Arg Ser Qu Asp Thr Ala Thr Tyr Tyr Cys
Table B3.(Pidthucipvity/dfaaridginimunized Anti-BpCAM sohgtrucys Leu
Asp Tyr Trp Ay G n Ay 355 360 365 Thr Thr Val Thr

Val Ser Ser Ay Gu Ay Thr Ser Thr Ay Ser Ay 370

COAPEEY Thi i n LPSRE-AECRE oy 2 A ienT,,
Ser Leu Sel Pro Gy GQu Arg Ala Thr Leu(EEISIWE) 405

A10 A1E _ Ard Al » Ccr Ol n _Sor \/al Ccr vvvr Nt Acn Trr

Basic%ﬁ litgn q anig'lgro 42@"@'5”‘ 30 Ay L(;%'OAﬁlafrPro Lys

g 1Tp H €g] P TR V, e
’SpeCI%S Gy Val Pzr/g 6;\Isa Ar g 3;hggSer C?%/r g‘e?zgl egﬁéler
produgtinvityAsp Ty Smell4spenaaay,60Page 441 (day Thr |ie Asn
Ser Leu G udAI a Gu Asp Ala Ala Thr [Tyr Tyr Cys 465
470 475 480%&n G n Tp p Ser Ser Asn [Pro Leu Thr Phsg
Maxmﬁly G' YCQI 3XMO° EMe Ve APBYIFOAN> & UxhoTchyS <210>
11> 1494 <212> DNA <213> artifjcial sequence
denS|t<y220> <223% CD19xVL2V~|5 LHLH <400> -382 gat at ccagc

"acccagtb teeaagettct €t gt gt ctetagaaca gagggc\,acc
Doublyfy gy et 434 Z B ccagh gﬁ@a@t gttgat tag8thgtg
atagttattt gaactggtac 120 caacagaitic Caggacagcc
acccaaactc ctcatctatg atgcatccaa tctagtttct 180

Thus, t§gdaventivad-20xanit-COB(MHRYAE) ggrgsttlmt glggzmsgam mesbdigher

svecin BEE AL 4 1 B B 4R BB AR R ron

deimméaedEFRAMIAAE CaBabiadmgeaaibadyg gt ggt t Ct gg cggcggcggce
360 tccggtggtg gtggttctca ggtgcagctg cagcagtctg

- gggct gaget ggt gaggcct 420 gggtcctcag tgaagatttc
ct gcaaggct tctggctatg cattcagtag ctactggatg 480
aact gggt ga agcagaggcc tggacagggt cttgagtgga ttggacagat
ttggcctgga 540 gatggtgata ctaactacaa tggaaagttc
aagggt aaag ccactctgac tgcagacgaa 600 tcctccagca
cagcctacat gcaactcagc agcctagcat ctgaggactc tgcggtctat
660 ttctgtgcaa gacgggagac tacgacggta ggccgttatt




<220> <223> CDI 9xVL2VH5 HLLH <400> 384 caggt gcagc

t gcagcagt c tggggctgag ctggt gaggc ctgggtcctc agtgaagatt
weosoai2gcaagg cttctggcta tgcattcagt agct act ggBCT/EP2004/011646

t gaact gggt gaagcagagg 120 @8t ggacagg gtcttgagtg

gattggacag atttggcctg gagatggtga tactaactac 180

aat ggaaagt tcaagggtaa agCl#fisct g act gcagacg aatcctccag

cacagcctac 240 atgcaactca gcagcctagc atctgaggac

tctgcggtct atttctgtgc aagacgggag 300 actacgacgg

t
ka%ﬂ%acwc'é& bEfE e EpSdifIBHRH] O %H@é&ﬁ@cé‘%& domain

cgtctcct ccggt ggt gg tggttctggc ggcgg
. spegificaitydindiggto bugwn GRG axtdcaratg-tgavedt secpnet binding domain,

ttcttt tc t | tc 4 . '
TR L B BRI S AL ot ron
GWJ?—HECF@oﬁ%gecﬁ)@%a@éﬁCééidg@E)NFIQaFé‘glon comprising an -
caaact cctc at ctatgatg catccaatQS::lDaS ttctg

amine acidcseqyence ast dppictadtin St azﬁﬁgé@B 11<9adeet dad 122,

t g tggatgctgc aacctatcac ‘
ﬁg%'cg%l{g@; S?gtﬁg%% ccgtggacg 720 ttcggtggag _
ahersinaaid ikt dopidindathsrcamagtds BlieoRheeIDdrK 1 ﬂfe&%cﬂ.lence
780 acccagtctc cagcaactct gtctctgtct ccagggg

Mmemmr@agbe gr@agéloszaqueeggtbealaeergfrgﬂwrgﬁ1 and CDRH1
c

i Shies? HENE AL AR IR TAEP TR (kY TEBEQ O
N@tg@@)agt 960 gggtctggga ccgactactc tctcacaatc
aacagcttgg aggctgaaga tgctgccact 1020 tattactgcc
aacagtggag t agt aacccg ctcacgttcg gtggcgggac caaggt ggag
#ﬂéo gcé’ct%g@[ﬁ?ts?%cfﬁ@cbm% aggtcoggfrg&aﬁgtcgalm 1 further
gagg cagg tggagcagac 11 acgtccaac tggt
eoyggsingda sgid)fiash daamaint adogework Hgtcgmmﬁngjg ﬂﬁD@equence Met-

RighBiRdMEssD BN et ggaat g at tggatac

attaatccta gccgtggtta tactaattac 1320 gcagacagcg
t caagggccg cttcacaatc actacagaca aatccaccag cacagcct ac :
TBeCyintgyiaaly gative &bt spegjfic @la@gaosfamtgﬁaa\alm or 2 further

ottt SRR A0 et fugikars colipraty Esppuence le-
3RETHRAS L% IFPBR>SERIIDREB>238%). i fi ci al sequence

<220> <2 19XVL2VH5 HLLH <400> 385 G n Val G n Leu
Adn Adn Ser Gy Ala Qu Leu Val Arg Pro Ay Ser 10 15

o r P . :
Zhe B s, Fipeia iyl of Ay e, S Yjeltp, oy, Wy saic
firsd domairisviidB slpéc&ﬂtbaqwlbﬁdsotd fhiemah GIO3 4bnfgrigeSlafrarmework H1
Pro d ﬁ p Thr Asn Tyr Asn Gy Lys Phe 50
QSSBQWBQQSYEéi ﬂOGﬂ?zL%stﬁl a Thr Leu Thr Ala Asp Gu
Ser Ser Ser Thr Ala Tyr 65 70 75 80 Met G n Leu Ser

Ser Leu Ala Ser Gu Asp Ser Ala Val Tyr Phe Cys 85 90
gﬁeﬁﬂ)a3m'p@cmcg3iﬁ]iimlgT¢msTrhct ohanyaineGhfyclaings Tyto 4 ywhdngin said

{is? oBRiai BRI ALspeioaly pingds, tog fmanCf3 Somfispa fnework H2

&5 ¥hEw iFSEEID NOT: 1@byorq577.Gy Gy Ser Asp lie @n
Leu Thr 130 135 140 A n Ser Pro Ala Ser Leu Al a Val

Ser Leu Gly Gn Arg Ala Thr lie 145 150 155 160 Ser

b 83 GBSt St of 5Py i 658 13BED Pferin s
ﬁ“m dBﬁQanﬁ’KAm|¢W§pé@ﬂbéél9tbllhcﬂ§toTMumé&QZDg%oilrﬁﬁsé%Fa hRework H3
Ser Asn Leu Val Ser P Pro Arg Phe Ser Ay
88shewm IDFEFEQAB NPy 1§@r°"d@1 Thr Asp Phe Thr Leu Asn
lie Hs Pro Val GQu Lys Val 210 215 220 Asp Ala Al a
Thr Tyr Hs Cys G n-An Ser Thr Gu Asp Pro Trp Thr
225 230 235 240 Phe Gy Gy Gy Thr Lys Leu Gu lie
Lys Ser Ay Ay Gy Ay Ser 245 250 255 Asp lie Val
Leu Thr G n Ser Pro Ala Thr Leu Ser Leu Ser Pro Gy
260 265 270 GQu Arg Ala Thr Leu Ser Cys Arg Al a Ser
Gn Ser Val Ser Tyr Met 275 280 285 Asn Trp Tyr dn
Gn Lys Pro Gly Lys Ala Pro Lys Arg Trp Iie Tyr 290

PNNE™ NSNS

o S ra o . =3 w ¥



10.

11.

12.

13.

14.

15.

16.

Thr Met H's Trp Val Arg Gn Ala Pro Ay Gn Gy Leu
Gu Trp lie 290 295 300 Ay Tyr lie Asn Pro Ser Arg

w@kaoshy2200hr Asn Tyr Ala Asp Ser Val 305 310 3RGT/REDI04/011646

Lys Gy Arg Phe Thr lie Tho9Thr Asp Lys Ser Thr Ser
Thr Ala Tyr 325 330 335 Met G u Leu Ser Ser Leu Arg
Phe CBDB sﬁeplf’éfﬁmd\hg cBlmlstrmw ofTginy 6)1|e (ifétﬂaiﬁila‘ﬁ 36®, Mleerein said

R defpinbbicsstpesaiaibind toliman Civh ombrises B iework Ha
%gr@m .,g (gam NE 1%‘3&3@5 Gy 370 375 380 Ay Ser

a Asp Asp lie Val Leu Thr @n
Ser 385 390 395 400 Pro Ala Thr Leu Ser Leu Ser Pro

Arg.A.a Thr Leu T 405 410 415 Arg Ala . .
B Q¥ seefiricaindBh cepRret ofdly ong ofaicis & Wbrein said
Eér?str‘l%@cé%%né@@ Gy Lys Ala Pro Lys Arg Trp lie Tyr

Lys Val Ala Ser 435 440 445Page 451 Gy

Fm@DRﬁrlwagdep@tesbm QR IBNOGI88;sd Gy Thr ﬁlsp
S 460 Leu Leu A
), SoEhAR AR B 0D LS 0 A
G@n Trp Ser Ser Asn Pro Leu Thr Phe Gy Gy Gy Thr

LES Val 485 490 495 GQu lie Lys <210> 388 <211> 1494 _
the SDPgRreeific hindipgiconsirart efauerpe cfgiaims<d 488, wherein said

%gct‘—ﬁgﬂtﬂ%{l%ggc P%% '?3%? gg@%&gg%ggdc@g@?g%t&m.

at ct cctgca aggccagcca aagtgttgat tatgatggtg atagttattt

‘ _%aactagt ac 120 caacagattc caf?gaca CcC a ccaaactc

pe Lr1d¢ spgcilic Ringing Lonsbbislyeh ary ongf(iRias & dad: wherein said

gcgrgéiﬂfci Eéﬁh hgega@é@am 5% %g%‘f@&ﬁébﬂ@?ﬂ@ g@ewbécat
aga aggt ggat gc t gcaacct at cactgtcag

aaagt actga ggat ccgt gg 300 acgttcggtg gagggaccaa

PheGaoaapehE o cangei D iR aLagte ] ot rwasyein said

ESHIRRYE6pfidEs AATDRALE 88 dePRASHIN SECIHRERIQR!
tctggctatg cattcagtag ctactggatg 480 aactgggtga

agcagaggcc tggacagggt cttgagtgga tt ggacagat ttggcctgga

29,5005 S8 o BhAg EhAGAT BERBATA br BRIRELEE. wherein s

SsrPAfict 86MpAges baUDRIL Y he depREéE inf SEQOITE NG.: 1630
ttctgtgcaa gacgggagac tacgacggta ggccgttatt actatgctat

ggactactgg 720 ggccaaggga ccacggtcac cgtctcctcc

?Hg%ﬁf)? %%chﬁetb‘?ﬁcﬂﬁg nERLACS o O %?ﬁqltn%t‘f: EC?QZ com rlsmg a

caac C tctgtcteca ggggagcgt’g ccaccctgac gcada
Vé@e@ghtlnafsgC@&Wftcﬁp@r&mla&meg@hasal@agC@gms selected from
cgggcaaggc acccaa a. 900 t attta t a

R gfGpRoNS GURG 0 Sty B NG T Pe 8 A HydRSt B¢S5R0ID NO.: 82 and
SELDAYRES 91 711 tactctct cacaatcaac agcttggagg ctgaagatgc

tgccacttat )20Page 452 tactgccaac agtggagtag
taacccgctc acgttcggtg gcgggaccaa ggt ggagat c 1080

3553353 gc§ t@?é‘?&té 5@3@@9@%&%9’@@; 2R Wi g-

W&mﬁsh%%cmaggt gtcc 1200 t gcaaggct t

ctggctacac ctttactagg tacacgatgc actgggtaag gcaggcacct
1260 ggacagggtc tggaatggat tggatacatt aatcctagcc

tac taat.lacqca 132 cgtca a cegct . .
PhEEn T sEro LR AR Dol e AR SRR R, Hablperein said 1g-
gemddagedorif CdaatHin C dndAsda@aClconeaating aﬂlhk@Cﬂe@icﬁRQﬁgls/are
atattatgat 1440 gatcattact gccttgacta ctggggccaa
bye@eEecand/endeigayrized ca 1494 <210> 389 <211> 498
<212> PRT <213> artificial sequence <220> <223>
CD19xVL3VH5 LHLH <400> 389 Asp lie G n Leu Thr G n Ser
Phe @DA specificebinding doristrhet of any Gf ldiths1b té15, Mhgrdhasaid Ig-
Thr lie Ser Cys Lys Ala Ser A n Ser Val Asp Tyr Asp 20
25 30 Gy Asp Ser Tyr Leu Asn Trp Tyr Gn @n lie Pro
Gy Gn Pro Pro 35 40 45 Lys Leu Leu lie Tyr Asp Ala
Ser Asn Leu Val Ser Gy lie Pro Pro 50 55 60 Arg Phe
Ser Gy Ser Ay Ser Gly Thr Asp Phe Thr Leu Asn I|e

" P N T s ry ——




17.

18.

19.

20.

.ccagccaaa? tg gattat gat g tgata %ttattt
cd 6

35 40 45Page 456 Ay An lie Trp Pro Ay Asp Gy Asp
Thr Asn Tyr Asn Gy Lys Phe 50 55 60 Lys Gy Lys Ala

wabeoshez20fhr Ala Asp Qu Ser Ser Ser Thr Al a TReT/6B2060011646

75 80 Met G n Leu Ser Ser L®Wu Ala Ser Qu Asp Ser Ala

Val Tr Phe 85 90 95 Ala Arg Arg Gu Thr Thr Thr

wnv gepenryd mawrccnwnsanam/an igep-intecaction-siteowithr specificity
Thr Val Thr Val Ser Ser Ay Qy

fg’;% %'53% ?B%I%Q%Ser Gy Gy Gy Gy Ser Gy Gy

Gly Gly Ser Asp Iie Gn Leu Thr 130 135 140 G n Ser -

a Val Ser Leu vy
'Irh% Ci@@ &@QP'E%@'“EB’@Q s@anstryst oy Claimy 1§erWQ§r%'ns§?'dv§?" surface

r Leu 165 170 175 Asn Tr
@?%g% S@ﬁ“’ﬁzs'%r%g%%% @fh Prg Pro Lys Leu Leu Iig
Tyr 180 185 190 Asp Ala Ser Asn Leu Val Ser Gy lie
0 . ~Arg.Phe Ser Ay Ser 195 200 .205 er Ay )
FhE % spraie findisg causinattiaf e g Qaimscd®, of 2. wherdinaid ig-
8é|5|’ve?dzgeé‘§rﬁh ik Yohikin UmphisesA/ ﬁ@eﬁ'—iﬁte%étio-ﬁhﬁite with a
P dy Ay Gy

G u Asp Pro Trp r 225 230 235 240
Fpecilisity feruaGmoléetude Lsaleded Bbyn Ghg dgebupEonsisting?4f EpCAM,

é&‘ﬁﬂﬁ)@émgﬁ% SFRsEbedddE RS, FEG-heeRGPRIALERA. MuC-

9, MAc2 mFes, PRICEEMUEE \SNMUESS, Mﬂlcﬂghé@ Lewis-Y,
28 Pa e *457 Asn Trp Tyr G&n Gnlys Pro G

QDQOLy@DBBg GDpO) iganglioside0GHE; semympqucmmsaamzys@mbo H,

é@@s 1@“@ BDC@ §%3$D2§ %ﬂ% %ﬁ Phel)é@{[lN&% IiﬁrCéggw Sonic
I%Gg@ﬁé L@hl@ lWﬁb&I Grjastia €3l Wﬁﬁgéﬁp (Meﬁ*nhﬁ*af\e]_tfﬁund) IgE,

Adn Trp Ser Ser Asn Pro Leu
Mzaiarmoa Pb?@omisoltm ySafateTRrotepglygan @MESR)e CERES JNF-alpha

4G SFERP, piph Bioadpuh. EeEl i A Antgen

g@cﬂ Rl LGB S&smbyleirile EldadvietinLisolepitopeo F@téﬂ Nc@t Icholine
er Val SEls Val %5 390 395 400 Ser le)p‘iit E Y

Begentior, 99 magkety r ﬁrﬁﬁﬁvﬁtark#rs amd d\ﬂugﬁerm Inhibitory

| éﬂ]gst}éﬂke | (Mt stﬁbd%gg) @ge%ysﬁ Ks@&}’at%urr%}‘lt@érp 1})\@-72) FAP

ﬁfbnofﬂast Attivation ﬁﬁlgeb@,l ertd(s:é]iry EGEJRmIe L&SN@OCH)@B TAG72,
Thr Ije Thr Thr Asp 4% Thr Ser
H@rﬂ@@ns&m@s@nw @78&D%%ulw g'ggel’G:éQJ 9@,190rhMT -MMPs,

_ﬁhgaﬁg EHY{_;O_Ijé e@/ﬁg A@Arg Tyr Tyr 465 470 475 480

eu'Asp Tyr Trp Ay An Gy Thr
Thr Val Thr 485 490 495 Val Ser Ser <210> 392Page 458

£ho B4 ampelitr BTG Fpneiney 08Dy Bl rgdola 8agtidet said
4S80 ORI FAAORIAGAG S 8588 I EPacton ste wih

agg cttctggCta tgcattcagt agctactgga tgaact gggt
speaiicityfoyEp@AMCt ggacagg gtcttgagtg gattggacag
atttggcctg gagatggtga tactaactac 180 aat ggaaagt
t caagggt aa agccactctg actgcagacg aatcctccag cacagcctac
2RO EbICHfA b%@%ﬂgﬁué’ﬂ 6f erfmato ! GherdAt &did CD3-specific
atttctgtgc aagacgggag 300 actacgacgg taggccgtta
bindinaacenstrust gganprises agoayrcaagd sgauencegetectsbfrom the group
cgtctcct ccggtggtgg tggttctggc ggcggcggcet ccggt ggt gg
ggttctgat 420 atccagctga cccagtctcc agcttctttg
227 gtgh@ﬁinbm@@qa@nwaémwﬁﬁmm bﬁékﬂ@@@t thNO 31, 33,
aa _ctggtacca
540" cabadlcdlgtashgiBabt. Baaast 64t 234 APA: g4l 243, 245, 247,
catcc 0 t t g
cagt ggg?'c%%gégéa%?%’ggsﬁcgggcggg?%%%&@%o 271, 213, 275,
gt ggagaagg tggatgctgc aacctatcac tgtcagcaaa gtactgagga
tccgtggacg 720 ttcggtggag ggaccaagct cgagat caaa
tccggaggt g gtggatccga cgtccaactg 780 gtgcagtcag
gggct gaagt gaaaaaacct ggggcctcag tgaaggtgtc ctgcaaggct
840 tctggctaca cctttactag gtacacgatg cactgggtaa
ggcaggcacc tggacagggt 900 ctggaatgga ttggat acat



21.

22.

tccggtggtg gtggttctca ggtgcagctg cagcagtctg gggct gagct
ggt gaggcct 420 gggtcctcag tgaagatttc ctgcaaggct

WO edogpet2at g cattcagtag ctactggatg 480 aact gggt PEI/EP2004/011646
agcagaggcc tggacagggt cttg#gtgga ttggacagat ttggcctgga
540 gatggtgata ctaactacaa tggaaagttc aagggt aaag

ccact 27@,3279,@&19@&}612860Q8T7p28902@12829319395; a9t 299, 301, 303,

D ot oRUnet  ABly et 14 ot dr A1 oo PRAAnEe St got at

gga‘:t 8 bInd %QICQW%C%G%%%Q%CI%% &&8 %b&ﬁence as shown -

aggt ggt g gatccgacat tcagatga tctccat
ct agcint anyconeg obhSEQ IR N§2yy3ac3Bit 34, t&Ga@Baﬂ&,aM Gy By 8¢ 64, 66,

couo Rt anth 2 20 ae8o0hodhq Rl A 358" 258, 260, 262,

acacape,a26a Uap) A70¢ 079029k Co76 9278, CIY, 1082] 28490861 984, 290,
960 tcgéygéyaccg act act ctct cacaatcaac agcttg

ct gaad 94, #6a A98ai3000 3021 a%g@%awaaga@g@ggagm 316, 318,
t aacc g gcgggaccaa ggtggagatc 1080

aaaggggqi %235@‘1?2’3 é@dtggttctggt ggaagt ggag gttcaggtgg
fgcagan andind LAY geqeaisd 88cdiPBY eaawidieddRashdence which is
aaaaaacctg gggcctcagt gaaggtgtcc 1200 tg caag?gctt
ct ggceegenerate as et regyit 0 dhe ganglic sede ¢ urierlideysequance of
1260 acagggt c tggaat ggat tggatacatt aatcct agcc

gtggttatac taattacaat 1320 cagaagttca aggaccgcgt
@caaamcanmmaeéqumwecmade@gbytacaUgleikB&ibld sequence

R oG 0 4 b
ogcacsBindg I\t chiert iy g o0

CD19x VLI VH7 LHLH <400> 395 Asp lie G n Leu Thr GI n Ser

a Val

PhR ¢ sEhreandipd oSl okt ShbialRe gl Pricdhgsic 1o-
aém?éh Sb¥or$ Fblrﬁﬁﬁ%-aﬂm&ﬁ%o‘?ﬁﬂns-@soaﬂ_yént@eﬂ ﬁe‘i‘aét‘icﬁ Efté’ with a

Gy @n Pro Pro 40 45 Lys Leu Leu Ii"e Tyr
seecifigity CeRSval Ser Ay lie Pro Pro 50 55 60 Arg Phe
Ser Ay Ser Gy Ser Gy Thr Asp Phe Thr Leu Asn lie
Hs 65 70 75 80 Pro Val Gu Lys Val Asp Ala Ala Thr
THe €DS %@clﬁﬂ lblrfalrﬁlg Tonsirhet 86 cBiim921 Gwhefsin $4i GDB -specific
Thr Phe Thr Lys Leu GQu i e Ly
QGS’"MQW@@JC& CQTTIE”;BG@I%P anjnosaeid geguenge @EﬂﬁOGa// frsarr the group
gy Gy Gy Ay Ser Gn Val 115 120 125 G n Leu AGn

n Ser Gy Ala Qu Leu Val Arg Pro Ay Ser Ser Val
& 1§|5ag460 gkl d_;l_écfue‘il\;ge dfﬁ?dlvggmiés 2 ?2% ogfqr yo N§1>i’:1206, 208,

e r Se r Tr t n Trp Va
Lys(§ﬁoﬁ'€f{?% %ﬁGGnGIy Leu Gu Trp lie Ay An

157 SRhTIoBER RIS bl 080 18 SR o o

Thr AihaarAsqm@ﬁm%EQS@r NSer 2081204, 209y21 1\/&1&])lr121l.‘253nd

%}O Leu Ser, Ser Leu Ala d}é{)(}u As'% Ser. Al a
Pﬂréa@)g ACH APQUeNEE 9REdBIHbRANgleIC ARG ?ﬁﬂ“%?e which is
Val - Qygdidratlyss EWesEM lof /ﬁhé‘ g¥REtiAE8dd X6 aTﬁdblé’é’tﬁjez%uence of
235 240 dy Gn @y Thr Thr “vVal Thr Val Ser Ser

y db); Gy Ser Asp 245 250 255 lie G n Met Thr Gln

er Ser a _Ser 260 2

?ﬁo AP0 VAPt csqjertsst REgodfabil EiRIeRe o sequence
Ser  Thybridi$ingsaitt? Tike 28 enfapy Byrané of &nticleis aBrdose uen

GIyLZAIa%SgLsAr p?rfrﬁllaZyTrAs 290 295 aHenee
Thr Sa$ defired/in ( bbut@dséﬁtregynvavbrﬁ %atmrhcqncbthrwe Ser
Gy Ser Ay 305 310 315 320 Ser Gy Thr Asp Tyr Ser
Leu Thr Iie Asn Ser Leu Gu Ala Ju Asp 325 330 335
Ala Ala Thr Tyr Tyr Cys G n An Trp Ser Ser Asn Pro
Leu Thr Phe 340 345 350Page 4 4 Ay Gy Gy Thr Lys
Val Qu lie Lys Ay Ju Gy Thr Ser Thr Ay 355 360
365 Ser Ay Gy Ser Gy Gy Ser Ay Gy Ala Asp Asp
Val G n Leu Val 370 375 380 G n Ser Ay Ala Qu Val
Lys Lys Pro Gy Ala Ser Val Lys Val Ser 385 390 395

~ o~ 0 = —— =N —



23.

24.

25.

26.

tatgaca

355 360 365 Ay Ser Ay Gy Ser Ay Ay Ser Ay Ay
Ala Asp Asp Val G n Leu 370 375 380 Val G n Ser Qy

weéb@s@hoz2d/al Lys Lys Pro Gy Ala Ser Val Lys VeCT/BBE04/011646

390 395 400 Ser Cys Lys Al #2Ser Gy Tyr Thr Phe Thr

Arg Tyr Thr Met His Trp 405 410 415 Val Arg Gn A a

Phe CDY spkerific hintdieg ddnstricpofary ©F glalins Hte 18s whédéin said Ig-
25 430 Pro Ser Arg, Ay Tyr Thr Asn Tyr Asn. A n.Lys. |
dved) segand Ringing tomdin damansesran aitigenrpterpgtiort site with a

LyScifasSk ~ Thr Ala Tyr Met Gu Leu Ser 450 455

4%OCISe|yf-II_6(E'ubDSAr% Ser Gu Asp Thr Ala Val Tyr Tyr Cys

Ala Arg Tyr Tyr 465 470 475 480 Asp Asp His Tyr Cys

54 450 ol il S B sl oy G D
bitdy é‘éﬁétfdc@ic@hp?%§§wmﬁ%?Qad%%%%éng@%gk\éWd/haané-group |

<400> 398 caggtgcagc tgcagcagtc tggggctgag ctggtgaggc
ef gggt cct ¢ agt gaagatt 60 tcctgcaagg cttctggceta

A e R i T S A

t act agg4 arod, S(HR20Q932A 329, GHIY BEB3AB3E0GEACBGDI341, 343, 345,

act gcggz;% aat cct ccag cacagcct ac 240 atgcaactca

ggggc %tiﬁ?eﬁg‘_@a_ c5t7;:t3'é ?éﬁbﬁ@%?ﬁﬁ, .et3§8?§5§1g§§§, 375,
CoAs c

gggg?ggggg g%&a%t ?%6382@%%@%&3%8%{%85{%% 399, 401, 403,

t ggt t 403 HADVECHPE9gct ccggt ggt gg tggttctgat 420
&écca ctga cccagtctcc agcttctttg gctgtgt

t ctc ta caga
ccad Anasei %Qq%sﬁceése@cyaaaaggtam@%tsﬁagggce 38 ¥hown
gat g%gé’ﬁaﬁo%td’ftiﬁ 0 1Bl N6 2460 Prt O RgRfst 4939199, 326, 328,

gacagccacc caaactccic atctatgat’g cadtccaatct agittctggg

600 aB3,c332;6384y @36, 8680340234 200141345y PG §BOL 352, 354, 356,

et 0] i Eda 26 A8Bu e (o oriEy 7730380, 382, 384,

tt 09938464,&35883%@@9 899394 BVB2BOAF00, U12)a0a! 9061IABBCSAG
cgtccaactg 780 gtgcagtcag gggct gaagt gaaaaaacct o
gxgggcam @ayne geguenast g@@m%gicby 4nudleicqnid seguence which is

500 Heai gttt st e ehats BREE R T Ha st deiEnce of
ctaat{ycaa tcagaagttc 960 aaggaccgcg tcacaatcac
t acagacaaa tccaccagca cagcct acat ggaactgagc 1020

) ct gadyt Mg R c aequeiicegencated aby g gobaleimtagid aseguence

tgatc : :

ot cac it epsnd e S tbREimAFRP95AR X HFRRT Boid seauence

gt ggaagtglined iyt (b) apder spingeathgsidisatidrotaditigac ccagt ct

1200 ccagcaactc tgtctctgtc tccaggggag cgtgccaccc '

t gagct gcag agccagtcaa 1260 agtgtaagtt acatgaactg

9‘5@@[99%?%cﬁ@%ﬁ&iﬁg%r%%ﬁﬁﬁf:éﬁ? of 38R 183 erein said Ig-
cat ccaaagtdgc ttctggagttc cctgctcgct tcagtggcag

tgnvrd sgognd Itddiag ciyacaiactornprisesaanantieaciatpractipn site with a

a t. tgccac ttattactgc 1440Page 469

ga%@ﬁa%@i@ﬁ%t aaccc gctcacgttc ggtggcggga ccaaggtgga

gat caaa 1497 <210> 399 <211> 499 <212> PRT <213>

artificial sequence <220> <223> CD19xVH7VL2 HLHL <400>
3be CD3 specii® hinding @omsteuat sbicladny 23] avhareinLsaid \GD3-specific

. er. . 10.1 er Val Lvs |lie r S a
Sling Gorstuctariist 3 iy oingdulngg sefaiag gt aroup
&fp Val Lys Gn Arg Pro Ay Gn Gy Leu Ju Trp lie 35
40 45 Gy An lie Trp Pro Ay Asp Gy Asp Thr Asn Tyr
n GRY anyigo @aeid senusInce@s shove {n any ope £f HRQ IR INGHR18, 220,
Al a er Thr Ala Tyr 65 70 75 80 Met
An fggz’geéfh’?g& ggz a Ser Au Asp Ser Ala Val Tyr
Phe Cys 85 90 95 Ala Arg Arg Gu Thr Thr Thr Val Gy
Arg Tyr Tyr Tyr Ala Met Asp 100 105 110 Tyr Trp Gy
G n @y Thr Thr Val Thr Val Ser Ser Ay Gy Ay
115 120 125 Ser Gy Gy Ay Ay Ser Gy Gy Gy
Ser Asp lie Gn Leu Thr 130 135 140 G n Ser Pro
Ser Leu Ala Val Ser Leu Ay Gn Arg Ala Thr lie

AN A r-r- A NN o~

IR>00
MO RR <



27.
28.
29.

30.

31.

32.

33.

Gy Gy Ay Ser Gy Ay Ay Gy Ser dy Gy Ay Qy
Ser G n Val 115 120 125 G n Leu An Gn Ser Ay Al a

w@reoshen220/al Arg Pro Gy Ser Ser Val 130 135 1BOI/ERR04/011646

lie Ser Cys Lys Ala Ser d ww3Tyr Al a Phe Ser Ser Tyr
Trp Met 145 150 155 160 Asn Trp Val Lys G n Arg Pro
@)y Gima@nyo laeld s@lqueice encedall py@ nudeéis acid) sequendesas shown

[y Gpriishd S SR iONG 2 B 1L frefito Rt 22 fnd

@‘*r S| afifio EBrd éé@e% éi‘hiod@drb 851[12%?0 23k h@quéi@ra which is
er Leu Ala Ser Qu Ser Al a evgqerhe

Arg Mdegenesateas N@Sl@t gfmﬁgmnﬁtlcrwd a@ les;rtl eﬁﬁquence of
Tyr é? Ala Met Asp Tyr Trp 225 230 235 240 Gy dn

'I( * Thr Val Thr Val Ser Ser Ay Gy Gy Ay Ser
@®p 24 28Rind5%dd esedilenceuehbodéd nbybes Rucleid ac"t'hrsequence
Leu Ser Leu Ser Pro Ay Gu 260 265 270 Arg Ala Thr
Leu dufbridisingywithathe g@wptgnaeréaw staandsef arwcwam@rﬁequence

Cys Agcdied ol hogt Srifhntirifiineontiiols? P

Ala Ser Gly VaI Pro Ala Arg Phe Ser Gy Ser Gly 305
Sl B4 oree kiS58 3 38kl o ilposorang

éhényTé{ffcla— 5%02@ n GI n Trp Ser Ser Asn Pro Leu Thr

he 340 34 Gy Ay Ay Thr Lys Val GQu lie Lys
Gy Gu Ay Thr Ser Thr Ay 355 360 365 Ser Gy 4y

K3fgcrbosighisag,a Subies Yol BabRfictaforfing Toiaf 267,

Ala Ser Val Lys Val Ser 385 390 395 400 Cys Lys Ala
Ser Gy i/r Thr_ Phe Thr Arg Tyr Thr Met His Trp Val
Elme;vmi@rzp sla;m@SGMmm furthes comprisena a@ycleisacd sequgnce which

i el SefERfe (Seoregle fReA B Rl i facksequence

dbdrdif tbickif@7.Thr Asp Lys Ser Thr Ser Thr Ala Tyr
Met Qu Leu Ser Ser 450 455 460 Leu Arg Ser G u Asp
Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Tyr Asp 465 470

$65.480 PR 20l T 0Bl P S Blr

<211> 1497 <212> DNA <213> artificial sequence <220>

<223> CD19xVL2VH7 HLLH <400> 402 cag c tgcagca
R0 g slp TR R cEe U 1 eckel dRauang tony of Claims 28
{ot8d gcaagg cttctggcta tgcattcagt agctactgga tgaact gggt

gaagcagagg 120 cctggacagg gtcttgagtg gattggacag
atttggcctg gagatggtga tactaactac 180Page 475

AT dERE hr AT bR 528 A GoleliG pidiHs sp8BuS acciing to
49 @F QWiRls attbt 26 GLaf p ?@&%@g@@ﬂ?nﬁﬁg AffUARGE Fdst of claim 31
ta gccgtta ttactatget atggactact gg gccaagg gaccacggtc

racepditons tallowiiig dloe rxpregriontefgtheggolypepgtde construct and

ée&%?%ﬁﬁé i bR el EBltgR cEbaR bR R g RS

tcctgcaagg ccagccaaag tgttgattat gatggtgata gttatttgaa
ctggtaccaa 540 cagattccag gacagccacc caaactcctc
AtCmpeslien eampasiag @ Chgt sRecifisghinding %@&@gbe@@rdmg to any of

@ggﬁé 319?8926069%%98?0%&899@9@% EQ?SCB?tc‘Fé}ﬁu §§t GCRLGER acid

gt ggagaagg atgetgc hacetarcae t gtcag
gtod@ctt.gaggalalm@ @oasgor/@Dany oggtoggmyng@&mﬁ@gg a host of claim
agatcaaa tc g atccga cattgtactq. 7
5§20 80g¢ Gntonal ade PrateBrtEous omBewd oRARADIY: o PIRAdINY an
geavdRngh A4S |9rﬁﬁaﬁé effdaoicghgagt ta cat gaact gg
taccagcaga agccgggcaa ggcacccaaa 900 agatggattt
at gacacat c caaagtggct tctggagtcc ctgctcgctt cagtggcagt
960 gggtctggga ccgactactc tctcacaatc aacagcttgg
aggct gaaga tgctgccact 1020 tattactgcc aacagtggag
t agt aacccg ctcacgttcg gtggcgggac caaggtggag 1080
at caaaggcg aaggtactag tactggttct ggtggaagtg gaggttcagg
tggagcagac 1140 gacgtccaac tggtgcagtc aggggctgaa

o oy A PNINPS oL a




34.

35.

36.

37.

38.

39.

ctggaatgga ttggatacat taatcctagc cgtggttata ctaattacaa
t cagaagttc 960 aaggaccgcg tcacaatcac tacagacaaa

WO c@ameRgca cagcctacat ggaactgagc 1020 agcct gcBCT/EP2004/011646

ct gaggacac tgcagtctat tactdidgcaa gatattatga tgatcattac
1080 tgccttgact actggggcca aggcaccacg gtcaccgtct

T bée caggpaositiery gf aiaiagBB,lMibratst ggjhmmcgu@@msition further
t t.caqgt aac att cagtct 1200.. -
ERpESREE oRGrEv: quEaPE. dyatg ot o can: 1ganlizgsagndor

aLcGipratd.ca 1260 agtgtaagtt acatgaactg gt accagcag

aagccgggca aggcacccaa aagatggatt 1320Page 479
t at gacacat ccaaagtggc ttctggagtc cctgctcget tcagtggcag:

3&%9’%%&8“@388{ SR IE abhley 1K % Moo lBEL P Rsiton further

gt SingC 6puUsHAlIgC Bidats Hddaegiu fordeegtigta gat caaa
149 <2 O> 405 <211> 499 <212> PRT <213> artificial

sequence <220> <223> CD19xVH7VL3 HLHL <400> 405 G n

g@% Oger CHPS%J ‘cl‘g(%ér aﬁys f@t %@/'Jégeto Xﬁ‘ykld?‘rc%er rsa fo 26 or

3y préducddisy her prﬁeésél' wf clain 232, &Qwu'Eﬂéic Idetd mmcﬁi@oﬁdblm 27, a
Lys G n Arg Pro € Au Trp lie 35 4

g}ogpﬁalpy gner,o‘g ctagrgs@%,to&(%ozy Woatef atim ad dorrthe mgﬁaratlon of

PiphenBoRlfca Sofpdic for ®h¥ i Ferfich EapuheH gPEiration o

aepro‘ﬁmraﬁim dumasél aa Samoﬁ:%ms Admemr ad anflarhm&yoryPisease, an

{ 5 90 G u Thr, Thr Thr .Val .Ay Ar .

RRURGIOBRA CitordRe ahaaHbIBO UGS ipEaber, A RIBCISYS disrase, viral

fs¥addr aile cV?éacTBhs, Gébra%ﬁfc rRRUctishY, @a\ft-@rléughbsﬂ‘%lﬁseases or

120 125 Sef Gy G y Ay Ser Ay y Ay Gy Ser
hegi-vareusgraft dise@bes.130 135 140 G n Ser Pro Ala Ser

Leu Ala Val Ser Leu Ay Gn Arg Ala Thr lie 145 150

155 160 Ser Cys Lys Ala Ser G n Ser Val Asp Tyr Asp-

N \neABed JoF ther plteﬁ}élﬁﬁ@ﬁ 4atrheht ofOamhélioAEidn TP al Wroliferative

Gn GAnlie Pro G yGInProProLys Leu Leu lie Tyr
diseasss a1 boneysadizesse, Agninflammalpnsglisegsg, |ane Irlnmsmologlcal

Gl i ol et O R i B, trs

A tians, ﬁé@sﬁloare’éoﬁoﬁﬁ,r rhft-vdisas-Bpst Gis@a&@ o‘BEHosT-IVErsus-graft
Gu Asp Pro Trp Thr 225 230 235 240 Phe Gy Qy

FseaBes QomPprisig fthe q%lngénat@wyof@;ﬁ@ysnagyf@émm construct

SR G s 13 Yol ] By ekl ciom 2,

é,ymclgts adidam8leculd of digim 27y a Peetoflof aAy @néyof cRaims2ZB8to 30 or a
85 Thr  Met H \al d €]
st & (w3l Bod BubBsd deptrol Shich adersliabe, Teatgient or

g-]ﬁé“gyét,o'ﬁh_r Asn Tyr Asn Gn Lys Phe 305 310 315 320
Lys Asp Arg Val Thr e Thr Thr Asp Lys Ser Thr Ser Thr
Ala Tyr 325 330 335 Met G u Leu Ser Ser Leu Arg Ser

Thr. Al.a . Tyr. 340 345 350 Ala Arg
ThB S PoRd) i) 37 widrbincyhio sURieL 5 4DPmAy Gy o ¢
Ay 355 360 365 Thr Thr Val Thr Val Ser Ser Ay du

Gy Thr Ser Thr Gy Ser Gy 370 375 380 Ay Ser Gy
&hg seethady ofy gnw anaspf Agipims e3X/apr 138 fnﬁ%ea ﬁom@ﬂsmg, the

é @Qa@ﬁ éfog Aﬁﬁ)téﬁ%cg&ﬁ’s %&n@ﬁnﬁoéa%@e 4% ifcgvndlng an

Abﬁvéf@h §§lﬁal$er|rr\lalm§@ffe€wr CMAQ. n Trp Tyr

Lys Pro 420 425 430 Ay Lys Ala Pro Lys Arg Trp I|e
Tyr Asp Thr Ser Lys Val Ala Ser 435 440 445 dy Val
Pro Ala Arg Phe Ser Ay Ser Ay Ser Gy Thr Asp Tyr
Ser 450 455 460 Leu Thr lie Asn Ser Leu Gu Ala Gu
Asp Ala Ala Thr Tyr Tyr Cys 465 470 475 480 G n Gn
Trp Ser Ser Asn Pro Leu Thr Phe Gy Gy Ay Thr Lys
Val 485 490 495 Gu lie Lys <210> 406 <211> 1494 <212>
DNA <213> artificial sequence <220> <223> CD19xVL3VH7
LHLH <400> 406 gatatccagc tgacccagtc tccagcttct
ttggct gt gt ct ct agggca gagggccacc 60 at ctcctgca
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41.

Ser Arg Ay Tyr Thr Asn Tyr Asn G n Lys Phe Lys Asp
Arg Val Thr 435 440 445 H e Thr Thr Asp Lys Ser Thr

w®e00sDm22 a Tyr Met G u Leu Ser Ser 450 455 4BOT/ER2004/011646

Arg Ser Gu Asp Thr Al a ValosTyr Tyr Cys Ala Arg Tyr

Tyr Asp 465 470 475 480 Asp H's Tyr Cys Leu Asp Tyr
Thp Ghgthadn ¢ yeldihr 38y Whérelir sifal proteid@&oi®5 @enpound is
r <2 0> 408 < 11> 1497 <212> Dl\iA <213> ar i fi Cb?.)l o
o4, SuIEDsauSIyr 05 WRrsipU NSO Uty s EB3  specific

c g t t
Ao S e A

agmesstqjgzhaltrgaa,ca gugleig aaigcaglanyle 20 claim Rya@avector of any one

Oh6ait S da Rl RS EdE cat 01 o actocagacy

aat cctccag cacagcct ac 240 atgcaactca gcagcctagc

at ct gaggac tctgcggtct atttctgtgc aagacgggag 300
'h@@@ﬁgg'“t;@&&ﬁgw@'fm bindingyeensitugy aceerdingyipyaey abgigims 1

gbgé %%E) %‘&f&? @?g}gé ?’ ém%gﬁ‘ @%@%Z %gfalga(%@ﬁcld molecule of

ERIAETC O cReCHftaHytdrie 6CEISInGs 28 o BOYBICHREAGS altmazcat C
480 tcctgcaagg ccagccaaag tgttgattat gatggtgata

gttatttgaa ctggtaccaa 540 cagattccag gacagccacc
caaactcctc atctatgatg catccaatct agtttctggg 600
atcccaccca ggtttagtgg cagtgggtct -gggacagact tcaccctcaa
catccatcct 660 gtggagaagg tggatgctgc aacctatcac

t gt cagcaaa gt actgagga tccgtggacg 720 ttcggtggag
ggaccaagct cgagatcaaa tccggaggtg gtggatccga cattgtactg
780 acccagtctc cagcaactct gtctctgtct ccaggggagc

gt gccaccct gacctgcaga 840 gccagttcaa gtgtaagtta

cat gaact gg taccagcaga agccgggcaa ggcacccaaa 900

agat ggattt atgacacatc caaagtggct tctggagtcc ctgctcgett
cagtggcagt 960 gggtctggga ccgactactc tctcacaatc
aacagcttgg aggctgaaga tgctgccact 1020 tattactgcc ,
aacagt ggag tagtaacccg ctcacgttcg gtggcgggac caaggtggag .
1080 at caaaggcg aaggtactag tactggttct ggtggaagtg
gaggttcagg tggagcagac 1140 gacgtccaac tggtgcagtc
aggggct gaa gt gaaaaaac ctggggcctc agtgaaggtg 1200
tcctgcaagg cttctggcta cacctttact aggtacacga tgcact gggt
aaggcaggca 1260 cctggacagg gtctggaatg gattggatac
attaatccta gccgtggtta tactaattac 1320 aat cagaagt

t caaggaccg cgtcacaatc actacagaca aatccaccag cacagcctac
1380 at ggaactga gcagcctgcg ttctgaggac actgcagtct
attactgtgc aagatattat 1440 gatgatcatt actgccttga

ctact ggggc caaggcacca cggtcaccgt ctcctca 1497 <210>
409 <211> 499 <212> PRT <213> artificial sequence
<220> <223> CD19xVL3VH/7 HLLH <400> 409Page 486 G n Val
Gn Leu An G@n Ser Ay Ala Gu Leu Val Arg Pro Ay
Ser 10 15 Ser Val Lys lie Ser Cys Lys Ala Ser Ay Tyr
Ala Phe Ser Ser Tyr 20 25 30 Trp Met Asn Trp Val Lys
Gn Arg Pro Gy Gn Gy Leu Qu Trp lie 35 40 45 Gy
AGnlie Trp Pro Gy Asp Ay Asp Thr Asn Tyr Asn Ay
Lys Phe 50 55 60 Lys Gy Lys Ala Thr Leu Thr Al a Asp
Gu Ser Ser Ser Thr Ala Tyr 65 70 75 80 Met G n Leu
Ser Ser Leu Ala Ser Gu Asp Ser Ala Val Tyr Phe Cys 85
90 95 Ala Arg Arg Gu Thr Thr Thr Val Gy Arg Tyr Tyr
Tyr Ala Met Asp 100 105 110 Tyr Trp Gy Gn Ay Thr
Thr Val Thr Val Ser Ser Ay Gy Gy Gy 115 120 125
Ser dy Ay Gy Gy Ser dy Ay Ay Gy Ser Asp lie
Gn Leu Thr 130 135 140 G n Ser Pro Ala Ser Leu Al a
Val Ser Leu Gy Gn Arg Ala Thr lie 145 150 155 160
Ser Cys Lys Ala Ser G n Ser Val Asp Tyr Asp Gy Asp
Ser Tyr Leu 165 170 175 Asn Trp Tyr Gn G@n lie Pro
Gy G@n Pro Pro Lys Leu Leu lie Tyr 180 185 190 Asp
Ala Ser Asn Leu Val Ser Gy lie Pro Pro Arg Phe Ser
Gy Ser 195 200 205 Gy Ser Ay Thr Asp Phe Thr Leu
Asn I|e H's Pro Val Gu Lys Val 210 215 220 Asp Ala
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