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Less i nmunogeni ¢ bi ndi ng nol ecul es The present
i nvention provides a bispecific binding nolecule,

WO weneEiose sai d nol ecul e conpri ses or consi sts BET/BP2005/001573
| east two domai ns whereby one of said at |east two
domai ns specifically binds to/interacts with the human
CD3 conpl ex and said domain conprises an am no acid
sequence of an anti body derived |ight chain, wherein
said am no acid sequence is a particularly identified

~am no acid sequence conprising specific amno acid

substitutions, and a second donmmin is or contains at

| east one further antigen-interaction-site and/or at

| east one further effector domain. The invention

further provikRSS ingunagenic bingingempelaculag o di ng the

bi speci fic binding nmolecules of the invention, vectors
conprising said nucleic acid nol ecul es and host - cel | s

The presest wweaﬂomprcb\ndmsaemspmtlﬁn bihdingi Moleeatey meherein said molecule

Mor eover nti cerns a. et hod for
compiias Ok BRSBTS B SEAeHS WOLARAIES PG GBegH $R at least two
dom%ﬂ‘ée%éé?ﬂ‘baﬁlzd ﬁ?' R?x'niér@@% M’tﬁpreS'H‘u%de:l%S&ﬁﬁbfekCand said
I nding nol éc of the invention, the nuclelc acid
domainl ecmpgsesfart lamlnnmdumuencer@ aosantdmdysdeﬂvedwélght chain,
i nvent,i on. Several docunents d  throughout .the
whergl S8 Spinos S HaHPBEE oA, PRACHAGY 1T GHCHIR gol Sequence

comptisig spesifit %dlh@@d&ﬂé%t%ﬁbr{@%ﬁa&&é&cﬁd éomaln is or contains at
specifications, instructions, etc. kﬁﬁre her eb

least mﬂpﬁ\eat@@ggp intefagtioncsite and{peat sa@wf@wh%rneffeﬁtor domain.

~ The qgg&ﬁtlo& lm ?)F(#\ﬂ Iﬁoﬂﬁagl gr Weélﬂés bﬁ%ndﬁgfghéob}spemﬁc

SES,

'blndndgaﬂa&ealesmfvweeinverﬁtm ugetars o@mprtymg eauddmndclmeobo“d emolecules

non- human sources | eads to several problens when using

and B@Stac%lﬁrtfar@fo@%gf Hﬁ@%fﬁptedr\@@‘ gald vertersmifareorer dhe y\ventlon
u e y

conc it 2 TRER. Ko 1R R ER T bEBYERc, GRRY Molccules of the
mvervmnmlanUasoM@eeltlobsecmaﬂns‘,mgI tbw g pelcdicadimding tmelecoles of the

of the fir t f ew dos CD3 anti bodi es an
invertina B8 Pudleise Sk AGeFa) s MSNED o (B8 APt ¢Sl of the
inverdfd. nst CD3 are mitogenic. In vitro, mtogenic

anti bodi es directed against CD3 induce T cel

proliferation and cytokine production. In vivo this

enic .activity,leads tq the | e-scal.e release 0
sevefl dtthecE Bl Fled myShaf nedpr. PR BERLGalRh foach & the
docunhdrits Rited Bietdih t(||n@|udh12_;\lé y ﬁfatr@fadtﬁt%r'fs ngblflbatl@% ii9tritions,

anti body. The nitogenic capacity of specific
etc.) ane heerhydscorponatrd Dyt referabedphage dependent and it

i nvol ves the production of IL-6 and |IL-1b by these

cells. CRS synptons range fromfrequently reported

Sincaithd developnidrit"ofsyenstienendinedrass ifineane tidrapy drer besh used to
severe "shock-Ilike" reactions (which may include

treat o NYMRE < LFegiousn@iSeaRS: 8- QnE#WQgSsq)%Q%iﬁs However, the use of
antlﬂéﬂmgggﬁ'ﬁ\fgdt ?2@?0%%% Q/d()r?ﬂ@%l reds {épar far rQI| br‘?yblems when using
as a phadofiathlerggzeutic regineers s lmundansiscl e/ j oi nt ach_es and

pai ns, generalized weakness, cardiorespiratory events

as well as neuro-psychiatric events. Severe pul nonary
FirstgeCﬁ%mhnﬂﬁano%QHFdee%dtlﬁoEl%'s' BRHyS cHusB f‘éﬁbl@anVﬁe’léé’s’*@ syndrome

i n those who appeared not ‘to have a

(Cst)/erGI%Sdls @CelinieabsyndO0s, Maich Feas, blelenunbservedlﬁﬂloMng the

adm |ogrﬂnf%¥n§||r§ r| n %%g@%ﬂhﬁ@@a?ml recog&izsg%%%d% the fact

'(HANAS) | eadi ng to snall t herapeutic w ndow ( Schr of f
(1985) Cancer Res. 45:879-885, Shawl er (1985) J.

I mmunol . 135:1530-1 535). HAMAs are typically
generated during the second week of treatnment with the
muri ne therapeutic anti body and neutralize the nurine
antlbodles by blocklng t he blndlng to thelr |ntended
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2002 Cancer Control 9:152-166). Four basic anti body

strat egi es have been adapted to tackle the
woi2oeRaTegeni city of therapeutic anti bodies; PCT/EP2005/001573

chimerization, providing ful Ly human V-regions,

dei nmuni zati on and humani zatfon. In chineric

i j e I.Ae regl r epl d . :

thal Ry irbodiekC dfbktonT sbanst 20bs) 3 FHfodtle; 7, F6! mitogenic
antibodiesaditectext againeb603 indues Tacell pruliféeration ananpoking droduction.

In VBB o Ao ier Bt farsessidls {lage ahaokines, including
mardntr *é@ﬂ%_eﬁvé&%ﬁ&%néé,omtﬁirphﬁ&%i{iélbﬁéﬁbé %ﬂgf R é’?’flir%{ iHection of

transgenic mcée€ which have their owni nmunogl obu
antigedys r &pe aceovitogenic huraapacityunajl obUDBrspgeifies.  antibodies  is

o 0 P T REAES G SR TRg 1L
by A FeNg, tGR§p§)%F)thn§| @PGEt HBk gkégl&ﬁaglgf EéLPorted mild "flu-like"

humani zati on entails substitution man
symptemBoldy lgasafrequent!ys sepened seivara lishack-iikéd| eeactighsn(which may

e R O N TN -

inclggy,einedr RN IMReRAcRe! feMOTBAAESAVOMAPE] eFarrkdt®, dbdominal pain,
these methods is CDR grafting into foreign franmework,
malgiseranchmusre/ipind Acbae a8gaairs ganeryfized: weaknass, Karaierespiratory
a P : S u L
evell AL doay ity oReneil BBty “SEle AMER Y opdema hes
occarfréd rin tpatieRtsewithefiuid ol@a8ad Naiduineth®32: WAS-appeared Imos to have a

. fan be o cone hy dj fyi t he above-nenti oned

i hrbach 60 EREHE RUTH ol k. I Banan & LB a2 ot o
human franmewor ks. Exanpl es where such net hod has been
used are described in EP469167, EP 971959, EP 940468.

Secontly; raprine sartiibodias meneniezegrined bloyiae hunare anti-murine-antibody

h [ ' b h [ | ay. S 322 d.
nurfhtR RS Rhe SRsByn R BIRMAS) HeRnhdE, sthal tearkufC dtpdawe(Schrot
(198 Tefften RS, 458 TR 896, tdIvABE | R98%) aJ.€ ImARIHIL.f 1188; R -1535).

substituted with amno acids simlar or identical t _
HAMAs@e typiealiyogeneratesedwing thersesogd yeeekep! weaimasit with the murine

nerBHF GRS aAT e RSB bSO BB e Ind ppans to
theintimtehdedntargdts Tole HAMAE @spbeseanciepdrsd diDthe m@iRe Tonstant
Cr oo Slasan iend o onecions yala P4 regons. T
rosf SEHONA T BBl e 0B BRERRYRY ffoc8! e anivosy,
leadipgdofa capig; cl¢srancy\@fAdeSdatitddyr ant forevents I8pBated. dosing (Reff,

nol .. 135: 5- ti bodi es which specifically
200?%r%%ﬁgaﬁ%@€%are described in the prior art,
e.g. in Traunecker, EMBO J 10 (1991), 3655-9 and
Ki priyanov, Int. J. Cancer 77 (191931% 763-772. Lately,

Fous heisisoantikodyi steategiesdienbeerragiahtadetotankle thep temanpgenicity of

.[ea t.of a yariety of diseases. .Thes .
therafButd oralRiich:, Mol Batial: L HOTBHE LU fayrman c oMpregions
deirdeRinédation aese hsmanizatiom P aMinerie gamtitodias thes eh@ird constant

in EP 1 025 854, Human/rodent hybrid antibodi es which
regigpg @reireglacgdpyvitly hugnam EoRsiaah remonamn i basispinak the eonstant
dis r r.0 ‘L
o eHach T SR RDT AN S BEPRRGogioiy. There are two
apptoashiesdotgerleratej falty hamaepV sedieasf selecimgbuman antibody V-regions
t het rﬁnsgl Flgt ation of the renal, seé)ti ¢ and _cgr %i ac .
fromy| # 0BPage s IPRAFY 037D 4BBYIHNG cIraRLRENIC pniGRacWhicR have their own
anti body directed against CD3 and to an ovari an cancer
antigen. Furthernore, Kufer (1997) Cancer | munol
| mmunot her 45:193-7 relates to a bispecific anti body
specific for CD3 and EpCAM for the therapy of m ninmal
resi dual cancer. Several attenpts to humani ze an
anti body binding to CD3 have been perfornmed. US

™ NSNS\ O INA PN L 1S ™ =N N/ VAN AT NSNS VAN N AT NN~ N 1
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into the frameworks. US 6,407,213 and WD 92/ 22653

describe a humani zed UCHT1 antibody, wherein a m ni num
wmeooser79ef nmurine CDR and FR resi dues have beePCT/EP2005/001573

i ntroduced into the context §f consensus hunman

vari abl e domai n sequences as required to achieve
: | bi S
mmBbUBINY, Pt oiR Mfh, Bl DRI IR genes. n
delrrcmamzlaben ospemhanmdnmgmmamemlddseareamba&g’e@@@mg@wes having

US 5 885,573 (OKT3), US 5.834,5 KT3), US
redus B8 rigPTPPRETICI aCHOe 30 5De T MO UHIIS T o)

Hovvever |t has been observed that humani zed anti body
construct s derived from OKT3 in the format of
In ggnefalc humanizatignngntails csipstititinas cofr eanrbwmarp aotibpdy framework

' : S] i.a
seaiitea. bl T TWRERE v eBr A Colob S o chfiinges as for
exarppleisetie aderwish nmRJ@eaﬁtlng EThé Phionast desdpibesi st erd@alpproaches

and net hods for the pr?V|S|on of hlghly efficient
to humanzayartqdiesy Slinlhesanmethers) i9eChiEbrarafting infe foreign

f
b Ao 31304 A ot
2394%)9 etosvbvenhsuiah hutriaalzaddmtda‘dcmx bawe eftendorobterby of liesufficient

bindi:&g%@?\ﬂgghm W’Pﬁﬁ"hc& Nggoun :pégggr}%%ﬂ ﬁ]hls-[chagw be overcome by

modfQingt !h‘énaﬁ&/e%ﬁiéﬂ\tlbﬁéarﬁﬁb%adﬁ 8! lﬁﬂ‘bdﬁmﬁﬁ t’zidﬁﬂ‘i’@l'mem’mutatlons into

providing t nmbodi ments characteri zed
humanaframewod@r dExaglg}es wiherp suslke methad dasi hﬂerr usea! ase deseribed in

=PI 07 ORI oy UGBS BRLASH tcocis, are

humahiatbn o Phagel dd&bldwawstw@s@emms émmﬁurﬁaﬂnlzanon by

binds to/interacts wth the human CD3 conpl ex, wherei

resusfacinIaRgeANg o M1EraiBs SWAGENEXBOSRI @MyRg AGidR Oéfthﬁnant'bOdy are
csonfild SHEDNES E B oE F O AL s ewone
(seee.g( EP)51&9596LTE5’0592106)sequence encoded by a nucleic

vt AR08, SR 5 SRR bbb o o
multg%{?lgbgfa?' 'ﬁ@el%&ﬁmpﬁd%fenem ﬁ‘i“(’:ﬁﬁ?fsu f frted d?ffer%n‘i‘ ERhfRisC CD3-,

sequence as er string

CD3:drdhd iCDGy. Digstéring cfnCaB ba Hccellssemgemenrmnobnﬁedd banti-CD3
a nucleic acid sequence which is degenerate as a
antibodies {eagls tonk cgl ﬁé’f‘YQﬁ'QE‘o‘t’i@"ﬁbt%‘%@m@%ﬂqm@”%@dﬁénﬁ gelhreceptor
[ 0
but Weﬁﬁggﬁg no(ée'gg aﬂccfﬁjeoré)dldga?lt%ﬂ% c’itpb %Iéé”wco %d?gﬁédé@é”d? Hoffman
(1988 iUdImmiosbl. t1B5i%B% i n the CDR regions of the |ight
chain in positions L24, L54 and L96 according to the
Kabat system and (b) wherein a second donain is or

Anu@@dlé@mcﬁ% bemshll nypF&Jrng‘ehébsaﬁﬁt'lgﬁﬂgfé‘%&é%%d)W’:Stﬁeengnor art,

and/ or at ast 0 her effector donmain
e.g. muTrraUngcken/ EM%@atﬂuOn@ 98i1),h3656:-9uaredl Kipritadrove dnt elx tCancer 77

(199}%)}%2%127?%%% nt hﬁg@ ??rep%efe{lé}%elwacDS have been proposed in the

treatn@éliti &fea viafib gy @pais@asés UBitesebihtibasd optditibody %nt;ﬁuaﬁs act as
ant i ﬁen interaction-site" defines, in accordance wt

elththBce depletingragants 6nas anitageanic ageatspas phsgiesegeiniP dh025 854.
[ 1

Hungphzy&femﬂgﬁﬁt?aagﬁbég%% \ég@ﬁ s{ndef:lffcg b"i’rﬁ %y ﬂ’{%{éﬁmsa% D3 antigen
comblexdamgdlsotosedahlwm 09/05268 aniwarem@pbsem deflmmajr&)suppresswe
specific re ition", The term "spegifica )
age?‘écoé% f’?‘ﬁ@‘P s the Yeakpenindt FpleRtiemi §Pisﬁé@ﬁt feflpwing the

that the anti body nolecule is capable of specifically

interacting with and/or binding to at | east two am no

acids of each of the human target nol ecul e as defined

herei n. Anti bodi es can recogni ze, interact and/or bind

to different epitopes on the same target nolecule.

__________



10

15

20

25

30

di scrim nate between the specific regions of the human
target nol ecule as defined herein. The specific
WO 2oeserT?s1 i on of the antigen-interaction-site RCT/RPI0DF001573
specific antigenmay result ingan initiation of a
signal, e.g. due to the induction of a change of the
traﬁ@élfaﬁtraﬁaﬁ'c%h@fr% d1eséptid Wcaﬂﬁa@ II(S@EE&' WS oo dad ai%closes a
antigen, etc specific noti the amno acid
blSpe@Iﬂenaeﬂbﬂdyt h:bre@tr:td Rgaingtt &R& tanch-toi @8 avarianr egndar antigen.

Fufheinde. Kbl dedpr” el mBlobC by 48 e Stptes o

bispbEifi6 antiBody BFeélﬂé for SPBcarid EpUPtI\#rf@lCiHeOiher g Afinivial residual
accordance with the present invention is understood to

canfefi ne that the CD3 specific domain of the bispecific

bi ndi ng nol ecul e of the invention does not or

essentially does not cross-react with (poly)peptides
Sexz:éragiattieﬂnptsi ot mulunanilzesan antibesly idadibg 1o Qoaahgwe beealpgofbrmed. Us

in ecul es er_investigation e teste
5,988,212 M3 & 858y20m, SBRE 10456 D ST Iod0ey sk Adger, 1994 Hum.
A I [ I I ; .
PSS GRRIG 24.28 SBUPE RHPAIBA BT ine murne ani

humadelaBongnw«xMIantmug %Tsnyhmmmom@im)r (}DRS are grafted

Pr ess 988 Usi n Ant | A.Labor at or.y Manual.
inthieg, fatenial S Esaks At JoRst,aing agtd g aré'introduced
intd RBEYIramRWdirRs.0US rﬁm'ﬁ2ﬂ3a§nd\€\hﬁ0 TP/PP658 NiEEEIbeOh humanized

nore or |ess (structurally and/or functionally

UG Tdlsantibady, M@delomw)lﬂswm nu@@ervhmme@%’d@ndmﬁﬁ residues have

be%@@o‘?@eg e{hgaébﬁex{’hpg{) I Crfsh:é ﬁﬁag@gf%ﬂengoméﬂw sequences

as tequitddiadhieed antigen-birldiie dffimity eid B@IogTdfa.‘.?;ﬁobemés rIﬂ)mparable
studi es al so corrgrl se FACS anal ysis, surface

to V‘@sﬂh’éﬂ@e@@;ﬁha bedy. VI\@th@aIc@sa@am?y OfaIIIHT‘%'?egICD?’ antibodies

arel! B8 26€58ddd (BT ussﬁtéfé%f% (OkT4)! |08 sy Sé“Pt{gKTs , US
fl'uorescence ‘ani sotr uorescenc ’spécttoscéop r

5,58%,097d(YaTkh b 2159 canidi lgSﬂﬂOZﬂ 31gae8y Yass42s$). Accordingly,
exanples for the specific interaction of an
antigen-interaction-site with a speci fic antigen may

Hofeuef, i ﬁa‘sr@eeﬁp%ééﬂv@tﬁﬂﬁaPI‘nu%aIrIu%“énﬂBédy cBnSRGEB rived from

aid definition partl cularly conprises the interaction
OKa'f3 ini Yerfesmahpt hispedific dindisg gnaleculesraientidugedspeciic activities

A T N e

speci fic cytokine-receptors. Another exanple for said

interaction, which is also particularly conprised by
Thug,j heqgtachnioal Mrobler upderlyingrthet inyaNteN avpsa upg@wﬂ@ means and
meSfScR ) B BrafROA P Rigri} Bficlch sRTboAZRe v BOHBBLRYS Srhich may
be bysefal an thmdr&ataiehy 0fo hormess rdisedses wthofredh@ed side-effects. In

ntj geni ¢ bi ndi ng n anti body w.th ot
et saidtiontaf Sk tedPe targSied, Minee® fi sidentiects are
i r [ t
'”dI‘I"?%%E“%II‘@E;‘@%@P%I%I‘? OO BAGLRERL ;3 Aflustion of the
activityedf the opmipokindi near epi topes as well as a bi nding

to/interacting with conformational epitopes, which may

al so be designatedas structural epitope or
Thélisthan tuesid RizghhiRak proiemdiel adHiéve bf preQidiks Bed dnfisbdiments

epitopes is known in the art. Said epitopes e.qg. may
chaygptarized dn thewelaimgi ons of the human target nol ecul es

or parts thereof. In context of this invention, a

conformati onal epitope is defined by two or nore

di screte am no acid sequences separated in the primary

sequence whi ch cone together on the surface of the

nol ecul e when the pol ypeptide folds to the native

protein (Sela, (1969) Science 166, 1365 and Laver,

(1990) Cell 61, 553-6). The term "di scontinuous

epitope IS partl cuI arly underst ood in cont ext of t he

-, I e
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conposed of and/or conprising at |east two regions of
t he human CD3 conpl ex, or conposed of/conprising
wo paedioviosual conponents, |i ke CD3-e, CD3-d andpcDBP20g5/001573
and/ or conbi nati ons of said cgnponents, such as CD3-e/
CD3-d or CD3-e/ CD3- g. Furthernore, it is envisaged
Actomingipj thequretentniatentivn fedates b bispegifit Gediay molecule, whereby
desc:@ bed herei.n conpri ses.i nd| vi dual

saidPPleLHIeFYRRIISES ¥ 18 0f 3t leaghiwo 9wa+r@g| ons of a
(a) S'W@r@nrﬁ&ﬁ@%ﬂ@ﬁh étfleéﬁe(vs}buﬂ'aﬂ fﬁ@gsrpé‘% sefoﬂﬁfét?édts with the
[east fwo parts/regions/stretches of
mb‘rUd?ﬂEp‘r 08 etrnplexf Whiseeie saichdeiniain ammpnam anca‘mlﬁmaoaad sequence

d h b d d
L BB ARBEK e Ay BN G SR S8R e Bpvnceys
ar(|)l 8% hmde abidrdeiionadof SEM IDNDgt i on-site and/ or

| east one further effector domain. The term
én)f e oanumuaﬁid cHequancer i encoded thie 8omusieic ofaciche sequence

pres f the nolecule of the

i nven |on v\,f?]1 ﬁ%né%ggpa'g aqbl ol ogi cal effect such as

tl(ue) | ardactinoracdd segueho@rencoted anpadatiglestidengeguente hybridizing
ignal, the induction of a cytotoxjic¢c effect (including

apopt‘ﬁ%h the semplamenriaphsirand 9fr a Reelals apighsaqyenpe as defined in (i)
abi | 'l.gr}’dér%t tcbﬁ?ft b},‘ bé,mj to/i nt eract wth a

specific antigen-1n eractl onsite. "Cytotoxic effect"

alisgp mmlnewld@ldqwleace @’tamtiedl loy tay necleict adldbsed'uence which is

~cells, Accordin eci.fi c binding nol of
The 9RAETErYR Foe HpatCst Br A s, od8 tha-afcipaide Seduhce of any
di ff egrnbf @,F)gﬁdf;“yl ties. Specificity can be determ ned
exper| ment a met hods known in the art andnethods

avidy the agwscamatd@@m Beid pequencesSaedordivghiedd) to (iv) comprise

et g bsiirfort e o DE ealont §E Bt iy in mpions 124

t %marﬁEG ascaraiigotate heibelt Bysteataegi t o

npl enentary determ ning region”, which is well
(b) kmeqnna seeorgd domaHbiscaEOrdains @é,lqasst@me further antigen-interaction-
I pecificity of said
ol e o e, BB bR T | T g, The
CDRs are the rmst vari able part of the nolecule and

contri hu to,the diversi of the ecul es ere
Thé r il diper B aRUT e Borisean CBRaCPHERk ANt the present
mvéﬁﬂ&h Hefuﬁ&qa%lﬁalcggﬁk%ét%%sofaat%tr B %tlgénﬁnt\é?écgﬁ}ﬁl-ﬁtes” with

eavg chai n and relates to a Ion O
eagharataer. eThe gﬂ@tmcfmttgeantmactmrt-ame defines, eirheaegrdanaenwith the

pre3pt iR, ) BipF R o Bl Pl o1 85 bR specic

intéractiamatvithl P 1sp eo‘aﬁﬂuém"ﬁ?whoér P% obgédific Ofroup of antigens. Said

I mmunol ogi cal 1 nterest edit., N H Publication no.
bingingdpigraciian ipajser tRetstend ke slefine amdspeaitm rwgmmy The term

B 3300 i S 38 AR oo

~ moieculehes coapabbet obEpetificallye freeracting emith @ndldrebmtimgj&)" dt least two
f or a ri nﬂ;@&&ﬁ [esidues in a consistent manne

S imas tarast qelaeids astdelineckhergin,Antibodies can

recb%'mi@‘)'lr%kafcﬁ'.aﬂd)étebﬁﬁt t0 éfﬂ? (%g %plwpgﬁgbrﬁ% IGtd ?é]’g@?{nolecule

Departrrent (0] uman ser vi
Saighterchoelates {987 ;specifiotly .of Bhel antilggly omled@dd,) i.eTho sts ability to

cisEHP R LT I sDel B ool o aB riiar Faioe] mplpeule as defined

hereht. SEhedé padifid pitaractiowpsthef ar‘itfg%n\llﬁférééﬂlﬁ dRarayjith |f§%|bémlc antigen
whi ch are inportant in antigen binding activity I

the residues of the Iight chains or heavy chains have
di stinct Kabat positions; i.e. the Kabat nunbering
systemapplies to CDRs as well as to franmeworks. The
positions of specific residues of any anti body may be
nunbered according to Kabat. The nunbering system and
Kabat p03|t|ons of speC|f|c reS|dues of antlbodles are

T | o
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The rules to identify the CDR regions of VH and VL
chai ns according to Kabat are shown in
WO ma/obiost nf . or g. uk/ abs and in Tabl e 1. Tabl e 1PCT/EP2005/001573
Identification of the CDRs ig the heavy chain (CDR-H
regions) and in the light chain (CDR-L regions) In
maycesultlmnar imitiation lof @ sigualnte, @nduatcf tieeminvdudtionagfi @ehange of the
i;latestoare‘?lonln ‘he V onp {VHor VL doma _ln&%‘
conigrmationn@lginsoanigrn, A © %szat&fbe H1e apHgenpetGyiTdiis, specific
moﬁ’fgrn‘i’ii?é AmitGhER ﬁqﬂncb'ﬁtMBﬁfl & 'irﬁ?tl(%ﬁg -site are a result of their

conplenentarity determ ning reg ons
primuaryi; agsconidaty tdre teiangestructureeash welldasaithe té&uite odir secondary

f.our,. franewo k r& i ons designated FR1, FR2, FR3 and
mo@ﬁg@tlofarsaqﬁi%ﬁ gF&on‘passes the region fromthe
ThelNer@r '@P@@ﬁlc%té@@udﬁ"%'%éﬁ thbohﬁﬁc@%tWﬁ@ﬁr@ent invention is
ramework 2 relates to the region between

Und&fﬁiOQSlblt@_ define thatdh& CP% Apesitimdemain ﬁtethee@rs@ac'b@bwem molecule

o RSy 8. B, RSB TR 448 Pt o

simita@re, strutt@resal Ceossmnetiaiyy bfrmamphnell agly ,bifgdingandolecules under
Publ i shi ng}é 2001 5t h ed. U%M t he franevvork regi ons
I iMde

inveshgation duay be {ested, ro‘??&?’?ﬂ]?s agIRSSR F@é{l‘g)r% said panel of

smg;f'é'lcgé‘n\'ﬂﬂ fﬁgﬁhﬂ%rcu&%rﬂfér vé%ﬁc%ﬂa‘?@oh&tnbﬁ@ &&d, ég Harlow and
eadi ly in p03|t|onto uce rom a g|ve hce

LanehAnﬁbadiesnAlLabemtor;sthmdal tGodd SpReg Haté)ol(da.labbra(taejgﬂoess 1988

and RS Al A LabParSHVEBYE S SPenBier ahtralpry Press,
199@?thfheag§b Wﬂd@%f\/lrﬁ%st G3o{veiiaad 1885)nurﬂbelg/%!f2 more or less

917 and Chot hi a (1989) Nat ur e
(strgturatig Bndéercbunetionaltyd odcrs@hprei@@dt (Poh\peptides. These methods may

comphlsgh “Rhsre aud: /BBt FlsTjoRfifla” ARy bBRFHERE srues win

struttiralland/oERihationRliEslossly refated snalecliles dhiaése binding studies also
conponents. The term "(poly)peptide" as used herein

compsiser FAES anglysisp serfasel plasmes r\ﬁﬁpaan@e)r@Pﬂsee ghwith BlAcore®),

ana 6'% E{Itr é%rll@ﬁéu%r? }f)ﬁ)atlfzergri ﬁté%trogwo Sq%écergng?’y, fluorescence

anlsfmﬂo@wHI@@reMdehcapsﬂebtl%@cam 50 @Elréﬂtoldﬂmmﬂ@andoﬁmdm assays.
pepti des consists of noplecules wth cgnsisting

Accmlgglyhgﬁa@gle&ﬁqq(;h%@pggmc N)@,tgefacmo@fer%wtlgg@-,meractlon -site with
a sp@élﬁ@ea‘ﬁrnbgﬁtﬁgg el ant I%sg)%cglﬁft ﬁ'@ﬁ“t‘ gﬁ%ggtfotqg‘ t¥ptor. Said
defldelonvaantmaha,rlyspmnpﬂses bh@dniregacpmm ptidigandsl vslpxehl lhduce a signal

teins, Said,antibody fragnments arge
upopyBeRd B Soie Sbendl Exedinles 1ot Hiirespoiing RGaRUS Bomprise
cytoﬂﬂesf r\ﬁﬁﬂﬁnﬁﬁterfcftﬁ)%d 2uithASMRET $pebific’ CHHImYE-FectipforsNeAnother
. Antibody derivatives conprise but are not
examnhe ferdsaid inteaction, adtichisohlse/particulady compgisedtlsy aaid definition,

s ke BPud) e BoligeRP et Riio R Bl wih s antiggnic binaing site

of dhedmiodyaSaid iHterdcYioR i€ brio” eshreleterigad inyeso @ essentially no cross-
ant i bod| es in the context of this invention are

reacipity' of therantigemia hinging gite 19f @peantitagdyowitdiotenepitanraseof similar
stru%&ge invention is derived froma humanl zed
grafted CD3-anti body. The term "hunmani zed" as used
It ishatderstobd thdall'e’thegahstfgvmt%qn/\a)fgI theastrmn gbnhdmg miimhte?ffat:ﬂrbg)dﬁth" comprises
copstructs,. may i pe substitutjon of non
a bldalinercng to'ctier Bl R aInnRAvEE JineRE ERIToPRS AT ¥l as
: W ,
D G T B, Ve P 1sq be designated
framework with single human amino acids at the
correspondi ng position. The term humani zati on as used
in the invention additionally enconpasses introduction
of further nmutations in order to inprove the binding

or cytotoxic activity of the protein. These further
nut atl ons need not necessarlly be repl acenent s of

o a o s r o
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whi ch conprise additional amno acid substitutions in
the CDRs of the light chain, as described herein
WO adwewe798t n t he context of bispecific bindi ng pol/ER2MW®601573
have cytotoxic activity. These nol ecul es have the
capacity to induce cell death in target cells. In
as cructurst eipitopei Qledilmtlspam fapitopet i Thed Wefinitionr o tcorresponding

descr.ihed in.t a Adai r, 1994
epfiiefris Xrourbin i Ak Salt, Soitofed R, et SPASELAL fyo regions o the
humﬁﬁa'térgét Cﬁféﬂ’édlﬂé/s t &r | Paks etheRbdf. dART bortBx( %QQHlsCQHJ/éntlon a
when said constructs are expressed in the context of
cordersnationa |W§pbllgﬁ&fﬁnﬁdcb)bf\ﬁﬂlmgnﬂtﬂ gisgrete. amino acid sequences

f h
serlht°H] B s SRR R ESLB. e Y B §6Rece of e
moleeake Wkenhe pdlypEplidéjoldtb thedmatRiet srotein ¢Selat (1989) Smence 166,
The bj specific humani zed CD3 of

13é5h%nqr’TE9\é% |(b919(anc§ﬂ?§bb§53 -Bliti ons in the CDRs of t he

T 8 Sl oSt W AR Do e of

mvémt:m\egmfdeflmnhobdmgcmmpesttmmmel assmnblleel I‘romarlrezleldes from
OKT3 descri in Adair, 1994
distaph Rosngs 0?3*(421991@%'%@'@5/ s, Bsidiashgomgy fageser on the

surfd?:@r ReR tHe WHe%UG Aedih Vi gﬁdé ?rh@ Q'W@@dﬁrhénﬁ@h&lc@{rﬁcture to

of the |nvent|on may be use ectively in
comhbﬂageaﬂnf@rnaaitqnal/stru@turaimtnpemore prow sion of a

o TR BB TS R e S o spectcaly

bind ltemtekm aiEte okt Qe bindiig idohdin SHEt laf d:@nfﬁﬂhéﬁcbﬁeﬁ epitope(s)
of the invention are needed to reach therapeutic

congpgsest ok and/prepeprisingrafgast e wgigscof the rmmaa HR3 cefnplex or

e L e T A

v aRBRN cdmBiRgtiGRTEE éa.aa:oan;btbrgémyg,méé COgt) wats PED3-¢/ CD3-
are | ess inmmunogeni c due to humani zati on. They

y. Futbernores df fier eavishged i thatoseaite nconfarmatiomadistraatural  epitope(s)

fi.eld. The bi specif.ic. bjndin l.ecu f th ,
deselfeithebsin SO esr ngiveL AL PAUHERGi Y Sfaftiesid.at least two regions
of ﬁ%ﬁfglé’eébmﬁoﬁé}ﬂ af tthbyhhﬁ%na@[y@ &ﬁﬁﬁfe'xbe&ewrésg at least two

‘am no acid substitutions in [i'ght chain
par/regiora/stidiobit e of KiDRtes eWemmnracpremrablyl d)fstrmpenréoediular domain

él gens via intranol ecul ar forces which are affected
Of@ The particul ar amno acid sequences of the CDRs, a
As BEfis&d héf‘édh l v E8&R HoM& Eﬁ R bgg}é@ ific Lﬂﬁﬁ&l%@&gcule of the
amno acids In the anino aclid sequenc o the
inverdpinohinds tor dtsteasb anec fuzthee @tgbnghteramﬂdms’;ite/ aob/drhat least one
pEer son,

rurtPEt SRREHT BTN Ehe el SO RRn A, SRiaCteries dn dhg context of

thelﬁreSéntSir'ﬁ/Ehtlérh RO dbhdlin hehdimerRelLle 6f mé‘ﬁ'l\fé@\tlﬂﬁhﬁﬁl%%ltlates a
of the invention has such high cytotoxic activit

biolpgicghetfeelusugh gs pheingductiantdia pnmmonaenomrghstmmamn signal,

e LB S M 8 TR SRR g gl or merey

hawrad thee abtht;p@csIsbemlficb,lﬁﬁbm&ﬂtoﬁnte?d@l Mahad sp@éifb'émldﬁﬂﬁnteractlon—
site %ﬁos'tl on L24 nmeans the position 24 in the
ch

tQxicq e&ert’ b€l§°| RORRNAES (qelbiar Suiplerieibs afered by T cels.
f t
A B B Gl S e b s o

Ieaﬁdwardlﬁenem SpeCtlflahdS Chot hia (1987; J. Bi ol . 196,

SPGB L A i e o

resi dues 54 and 96, respectively, of the light chain
as descri bed by Kabat and Chothia. The bispecific

bi ndi ng nol ecul e of the invention is further
characterized in one enbodi nent that said CDR region
of the light chain conprises the am no acid sequence
of SEQ I D NGs: 4, 6 or. 8 or encoded by a nuclelc aC|d

- Y N~ 1 o o
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in context of this invention, due to their small size
and the possibility of reconbinantly producing these

WO zoos0tmesty derivative.lt is further envi saged, P¢TEP20031€1573

domai n of the bispecific bindgng nol ecul e of the
i nvention which binds to/interacts with the human CD3
metioogs @z discipséed endodesovibedstiereint. Suuh metinsdsaconhprise, but are not

i VesietrBloR. £ tec EPE IRV Austh aprenireeans.
ThBRERReEDRY £ é‘rﬁgloﬁse bR r%?éi? ﬂgeco‘?rfrpléf;@n'tgyl\@teﬁmmng region”,

Preferably the i ng nol ecu f the 1 nvention is
whighnds$ egelhninenun & theeardi Theh€0Rsrwira phits hofoimosinoglobulins  that

aeleBmure i€ Sh3elihanl HochHIT el 2 nake dGprtaith spag ligand.

Thé @ID@S aré‘ifh@'fm<§9sﬂ‘i/@‘ﬂiﬁﬁlebb(arfﬁl of'lrl'ﬁi Ridledifté AndBHEMSIRe Qb the diversity
QIDNO 13. It is further envisaged by the

of thﬂsennpmutasaﬂ herearg YpeeiGPB nsgmms@Di?dr, é‘dmﬁa ansi @DR3 in each

@eas one %@Ft %%Iegpﬁ# :z;aosrf ﬁq’aﬂgﬁg' 'gbpdVS(l a&n and CDR-L

relates tomeC@R n@gren Qﬁlal va&iﬂﬂi@ﬂghtrmie&@ UHafisans THevakdlte heavy chain
her ei n denot es

ell surface nol ecul e” (glp ] ] )
@@énééhﬁ\ﬂﬁﬂﬁb@r'@hb%%@nﬁ Raiegions: ofcdre g-gariyed region may
bet tér%rﬁé&ea%f d’e%ﬁblad E appes &gr%ﬁa' cgfé'rrlceéurcffa‘?’?oteins of
ecul es are nmenbrane and trans ane terns
Immunolagnbahgntanebtf btd ediyr, iNt E’ubhnaiimnarso 09 1-8a42| diS: dDepartment of

HoBfih) S Himd, SO D R4 % o ABfIo el Wb 917) and

ChbfHia ¢X98® | Natlte) Gabi B7Asggafit t achnent is to be
under st ood as being effected preferably by way of an

The ﬁ‘K@QabBysterrt’irraﬁenanrbtrm eontaxiael thel present gveotieyithe standard for

o BTRE esBSL I 51 pREOSat AeEhl SoRGhE| TBoRABR: (1901

Seaoén@@/@f E’?étb}hst@f m&hh@rogiwl nnterestp e adite, NH-@ fbu@ﬁcatron no. 91-
ar noieties or ng_tl osi de noieties. Prefe
32@% Se dlapagimery f I%gzp @ng(lgympg/%ﬁrglcegb and Chothla (1987; J. Mol.

Bndru'i@é é@?@'ﬁ CTHEQ' rfg ‘ErPiE)Owc?eﬁfQJsfeh M‘Mee%Hqud artisans
t unor - a socra ace antigen
andens rterseﬁommrﬂ;eqmerhmes Naﬂhbrlrtynandrrtbreecdinhawmnalsloops of the variable

dofiain FRdPE RN 2 FiBoasiay aaugsn PRI BEiis Althe desidues of the
IrgrﬁrEHdﬂ‘?s"ér RaAvYPBh&NB st KIHaY ﬁ%mbr»rgvre %b' @a@é{tnumberlng

also on cells/tissue which arel/is essential for
systemvappliesdo GiPRsiascuell Be to Epmawarkediey pesitions of bpecitic residues

of B RAPHAY B SRS ol g 1f eloBl ST b Pfinosystem and

Kabat expsarmed of r@iecﬁr@antreérebé§ acrfd apfibsdies gnard  indicated  in
Ils but is better accessible a therapeutic agent

htt@f’/www@,r@gftorgrpws ghanhexagple. tt’@@ﬁpqtr@g 4 as mentioned in the

mv%‘ﬁﬁ&n Eﬁ@éﬁsc' S$fRd {fé@.l[_ee ?grtﬁe a%l_ﬁ e&ﬂaﬁr‘r’ r%@?ﬂrﬂﬂt tdKhbat system.

Acetmmglﬁ b54 aarthIIrQB m:om iogilions! 54 Sanfd‘ ggeinatig gght chain of the
%lsturmr cific is EGFRV-111. An exanple of a

any ra%g'é‘gat?é PLSY§#EBke antigen which is
presented on a cell which is non-essential for
survival is PSMA. Exanpl es of tunor-associated cell

Theuutescle idaniifyehe QBRctegioms e ¥sleand ¥ Lochaies lascatdingito Kabat are

sl i BBl ol etm 1o i Ta0 Tt  gon whi ch 1’

better accessible in a malignant state than in a
non-mal i gnant state is EpCAM Preferably, said second
domain which is at |east one further
antigen-interaction-site is an anti body-derived region
conprises a pol ypeptide sequence which corresponds to
at | east one variable region of an anti body. Mre
preferably, said second domain is a further scFv. A
partrcularly preferred nDIecuIar f or mat of the

o o e -



conpl ex and conprising a second donmai n consi sting of

(at

| east one) variable region(s) (or

parts thereof)

wo amsdefsned above capabl e of specifically i ntBCEEPIDF001573

w th/binding to a further antggen.
vari abl e regi on may be at
(" Conpl ementary Det erm ni ng Region"),
| east the CDR3 region.

at

A part of a

| east one CDR

nost preferably
Said two dommi ns/regions in

t he single chain antibody dgR® tuct are preferably

IdeRfNéalicRIth the CBHANEHE Blavky @naR oA Edns Adnddn Bk
Thi s connection can be effected elther direc

(domainl interacting with CD3 -

ﬁt?h&@@ﬁ-L regions)

domai n2 interacting

the fur

W th tHgRUr Ther amhiasesdue TR Rays 4 dHePh

ther anti gen

: 20D TEVb £ AbM definition]:
Kabaﬂdb‘ﬁﬁili&?stér[},t%‘é‘@q ds Mer\g\ﬂ jt[??(?;%) o efinition]

t hr ougt

ég@mqir

(N
all adaUuul U1l Ul

esidues fgfeie ¢

a o eptTge—t+nker—seguence
i %féﬁ?e@xsémm or domai n2 -

i nker

RexiHiesafter- (

Ry al Trp. Thpicdllp Froevaut AIBATpAId, Tk

i s use
sequendg

anot her
speci fi

— s TTTKY
5”§hfficient
ond donmins

Tathd referabty —of —a—tength—and
P e

VA

[ ool

cities. Mst

Startet ai n t healwaydith fesidens after theiend ibhigabat / AbM definition) of CDR-

Hbreferably and as docunented in

the ap

REKiis BB,

GhR-HBod
(bscFv)

CUTToT T OCUT

Restyes Afr oc.

oF Dflaflons
HS—a—Bt+-SPeE++€—S+Hhe ARV

hvaiAra-eauiiafValiphesThe/placT r/Sedlieftia o

e.g. in

chain ruodnggul es is

WO 99/ 5444(

tkebaiMerihiflor 1680 36 tesRiNEL; | S descri bed
AbMVRBH recdnt OhBIMAN Béfinitiod 8RiE)7, resi®fes earlier

—_a A e W W W £

3965- 3
Cancer

70— vbeck—Pt
SR,

nol | N

j’?\ﬁ%.}qs ﬁg (e5|d\)ui\ai%é§§jer{a) (i‘?l)ﬁé% (aivgal;'ls 3 atter a Cys)

Lffl er,

R&idneslbef6ra0(

H)ays Tys-XBX-XAXAGpi2dI§TysBiaihrg)

PRvtidol

651t

rl
snect fid
|

e

- Particurar exanptes
R

X\nthndy constructs

f or suﬁ

of the

liemgtdnt i on ar

Btopboasicies] her ei n bel ow and

iTTustrated 1n the appended exanpl es.

I'n accordance

with the invention are bispecific binding nolecules
wher ei fstaai d seconhpﬂnnmmesgecificalIy bi nds

to/int
consi st

MUCSAC,

AT Y

N sel ected fronrthe group
cD19_ HER-2 HFR-3 HFR-4

e

L

e @Al Ma@ags 4 TimcTypicallyMdeZyr-QuE8} alddJTh-Leu-Gin, Trp-Phe-
MUC5B, MUQEIN, beder-Leewi s- Y, CD20, CD33, CD30,

gangli aghglg GD3, 9
GML e%iy SA__ G2

CD44v6,5t8bni ¢ _Hedg

TR

GV, dobo H

-

Tucosyl

v

leheys (63k$idyesihie-tte gndrif asma Cel |

ydrase | X (MW CA | X)

Stem

T

Ant i gen

s
Abveyishe Fesidues3@xsapi NENWY (HAFAB) ehizh has a
d@@ﬁéhjnﬂﬂs@e@?apnglgin 4,

HePre' 1

R

SR

E- cadh

5

T TTeuEpit
-9 nmarke

e
O

Receptor;
ellerian

HVSYS etat—Acet élli]eb%ﬁ{]df Tt

A{% ol

chos.
I nhi bi t
(sialyl

ary Subst an

ated Tn ant

lplvayd\33SpsiRes apéraind b/Bekdept ISHW (7FAB) which has
theeialetionf®thz2nd oFPPR{R) br obl ast

acti vat
3 4

A8,3

Lbgen

oan
T <

EG-RVITT, Lb, SAS,

Lah
b B |

lwa s!alln,
Iald

gpl 0O,

AR AR
Raridyemaiter F1

giways PheeGly-XXd-G)0- 29. According to a

prefert

nol ecule. It is paFticuIarIy envi saged that the

fee it %, AR

In 265418

Specl

1RHgtRNbodI e

o1 fe9Re

gventlon sal d second
Lnteracts the CM9

Faf

rac

b S M e v

dorGBiro(Vidloedlll domairghafrimmteidgiesuling A T-cli @ceprrsthat provides a

domai n conpri ses or consists of an
sel ected fromthe group of:
corresponding to SEQ I D NO. :
aci d sequence encoded by a nucleic
corresponding to SEQ ID NO. :
aci d sequence encoded by a nucleic

am no acid sequence
am no acid sequence
18; (b) an am no
aci d sequence

17; (c) an am no
aci d sequence

(a) an
16 or

15 or

o o - e
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one of (b) and (c). More preferably, the bispecific
bi ndi ng nol ecul e conpri ses or consists of an am no

WO amsd7™euence selected fromthe group of: (aCEBRPAN/ENST3

aci d sequence corresponding g SEQ ID NO. : 20; (b) an
am no aci d sequence encoded by a nucl eic acid sequence
pr@teir‘r mmmﬁ@gtﬁmhﬁiﬂ@/arﬁhm@ooni@em(eﬁ)arm mmﬂnmgl &gions (CDRs)
uence encoded % a nucl ei c acid seque

that Akaiconactuvithy thé ardigRpi EmeachrY damaiRd thareaaratausi feamework
regﬂ&h@déggHS@%eFm’ ERb! PRY dry Iéﬁ)l ff}ﬁﬁéwéwi %ﬂ@&tnpasses the region

ybridi Zation conditions; and am no

frope e ibteranicosied thyg V4 dumehlm untadhd Ismmmngeofv\mnm1 | Bamework 2
degeperate_ as resul t t he g tfic code to_a

relffEs ot EedBnhsiieénr CBRy' e EBRe, nawprs 3" eapempasses the

redloR BROVESS CDMEiaRd ODRECAME frafneictk S ?f@ahsathﬁ'r%pﬁﬂ frbf the end
scFv construct, whereby a first sckv specifical

of bCE?&%B tutil nther B terminua Qbsthend/ adereaiphdsee,Finter aha Janeway,

mBBREbIHOR $alb AR ML i St sy 05 Felhlny regions

enclompass ap e fdgiomd Mutisidwtﬁetwﬂrrbgroaetuﬁ VM bh VLo regieédM

nolecule. It is particularly enwsag{ed that the

Thgipghen sklﬁeqbimme@f ifoleagily &1 aosiienitaesuce frafmiacgiven sequence
thesf?%(:\}o‘?? églohé%% 404 ICHIE: %‘é&x&bé{‘g‘%@ﬁ%%ﬁ%eé %? Proteins of

is ¢tharacterized I'n secon
lmdmnmaloguccatrlptersﬁs 5t editnNIst Bublicationamo.n®1-3248 J8)UBepartment of

He3fh EBeTompAgay cal B 196, S el siel. 366937817358 chotnia

gggb[\pgiu,@n:;ag gevBsxequence encoded by a nucl ei ¢ acid
sequence corresponding to SEQ ID NO.: 21, 23, 25, 27,

Acgoording B)lthe( phesent Hwenboraébldpe@tqmdarrtcbn@mndeletdesyaw (poly)peptldes

d
whRSFBBRE AT IY SPECTERD BIMtEWiD.Fas et oo human,CD3 complex
andirt it asdiliiuabtompaaentst Thedemh “(BoR)pEpHdd” &used herein describes
conditions; and (d) an am no acid sequence encoded b

y
a gioyp of siqieaidps “d’é@fh@ﬂ@@”ﬁﬁ it greuregbpeptides, g5 well asdhe ngUp of

pofhebfe 4 Hofg 8 A RBUERAE REEISE il BBlo so amin

acids nthiengrooml @cpdlepepimslmnsm oc cmﬂeeules W|th8¢brw‘stmg of more than

aci d seqgyen sel e from gr ou
30 osadenbiost s P esHoNaPRg TPnsiga Bl hidleghleahars selected
u
frogg)gbegnrggga% o ggg@@gggﬁﬁg@% cﬁ% ¥, gﬁH&éfge I?/‘é; ifes, specific
binginghpeplidas ae@wacéc@n@dgdarbgelm rﬁmdearttubadydresgmerﬁsca;e known

m B30 ot 5 BAPhETBR e L A b, Py

frabbﬂéhtsjaﬁ@&h@ Mké& OARiibdBNEeridIes ondtistbioarechést Ilmlted to labeled
sequence encoded by a nucleic acid sequence which

anMWaatleo% dragsaents o@StW\éelbe%tlﬁh@Bmwo ra\odlfted antibody

SR HERIE! ANTS by A Rl gt

deﬁ‘aa‘ﬁvesmﬁshnboﬁlesmGrliei'bcyntéxtf ofrthls invemiciva® $drad.| y
ds to/interacts with CD3 and a second scFv

bi
Onspafémfilfb al fthe Bispesificopinging mﬁlecuxmq{ tlzsomenthn iss derived from a
hurfn'éh ﬂe%rCBheér%‘ﬁ%%dCE)Qaéntlﬁ%g ! he Fh“h %tg'se[lsed herein in the

en-interaction-site | Specl indrn
comtekewheamﬁbadr&s andeantubodymmnbtmaml magt bé nleanédret&embstltutlon of

enbodi nent . the vention er asses nucle+ db
nog@am.&eqdences wi correspondi g man sequences his can e achieved

by grafting murine CDRs into human framework or replacing single murine amino
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encodi ng an above defined bispecific binding nolecule
of the invention. Preferably, said nucleic acid

WO seguense sel ected fromthe group consi sting BET/ERB)S/@1573
nucl eotide sequence encodingifhe nature formof a
"protein conprising the am no acid sequence sel ected

acidg ionthtfeangework with Singld BuiNaa:ardiflo adfHsodt tRE; co&r@span%l’h& position.

nucl eoti de s uence conpri sing or consistin f
Theg U@nf!‘e {8y &5 Rt dn gt pnyentisen a@t%mallylsencempasses

mtr&ﬁuc?t (5f°f).rrtﬁeF‘HﬁJt C[tsdffﬂ &@QP?(F ?rb\c((@rthg'tﬁh&tﬂg‘%rt&tétaﬁic activity
conpl enentary stran a nuc e sequenceé as

of tef proéeini Mhebe furttterr muttafiorge need yinti ikcessaoly be replacements of
condi ti ons; rgﬁ Ieotrde sequence encodi ng a

MUEe FesIduR0 arplr% Y¢% protein encoded by a
nucl eoti de sequence of (a) or (b) by way of
substitution, deletion and/or addition of one or

Methoderfar thei subssitution of amigo agide and, cpaeré@rtleﬂmeotsmaedacids in

~ speffi BoPHEhS . ThetBRARY el hrio. Pids. U g “giyenpmino acid

'seq@ehfe s@@URNGRNAto ItRESpereBn Yekinsefinr tlel Yarl/ @nh répregent standard
referablé 80 % particularly preferably 90 % even
@

labergiary pmateed| o= XamaRla RbsEURT 3 eatad dg @yimer mutagenesis
e am no acid sequence encoded by the

(Sahﬂ% E()elgt‘élfl qugggtence of (a) or (b); (f) a nucleotide

It hesgbeesrt sunprisitigly Sfodedethat duenaaszed 1GE331 speaffict Artibody constructs

whrglg?;gﬁr}p%(sé% 'toa? @Eﬁﬁé ﬁgrtg:rqugqsﬁte |§%2§{§th‘%@@%g&%ﬁq{ght chain, as
dest:ﬁsedr hiekdin BBbYS uﬁltﬁ@t:bﬁes(t whbizBesifie bﬁﬂﬁﬁ@hﬁ)lﬂ ules have gytotoxic
bridizing to t ementary strand Of the recit

actrnlt&:lEhQseamotB@éeﬁreauenEe qeRacky tmmdme oell deathhm target cells. In

cor) bEABIALE 5P PSS SonBLS LBl e 5. .

AdaﬁrIr ohes4 i Ruler nEbOd OTHYENHoRRIS) Blaat4gnahpei SidiificAyoimpaired
preparations, respectively, or can be used as

Capépittgé(hdlﬂl@ét ¢eledeathriartarged qe@sevaren gaidscengiisietioare expressed in
hybri di
the sBfild bF 3B et BSpedhig b Hrolgice, 2 L Gt &y 2b1
In mtréwasﬂhdbrspeclfreohotéeelemﬁ the |avd§rytlmr1 shdwangrgnrfrcant blndrng to its
speg?rﬁre{]pétgpggglergg g%fpgttp@%ﬁ.pF: g)gzta Rvgitat Itgtnpg%:oac?tg/,rtg (Example 6, Fig.
6). PREIR Jfékétfb(: RimhRRel G198 of ‘t’r'ie htiBh “:v‘\fr Qméfrt Lortserﬁsthe CDRs of
500 nucl eoti es I't 1s wel nown in ear
the fight ohainfof bhé @D&burtﬂm@ppershm andvEtGSmeerrorf Scpg/ml whereas

ul h :
e TREEHEB o o tnd ot RORESY REndAud bk A8 numanizes
OKT8 WyseApe@ i Aduir, heogar BeRNtAntibeRN Hybtidome) 5:41-48 is 195 pg/mil.

hybri di zati on conditions are referred to in standard
Dug égztthgo&ug-f@lgcwc%asgam).cutgtmgc agtivity |tbe lispegifiamolecule of the

mvéﬂﬁaﬁ rg%&%dl?%e ar?a a/r%typirnythgﬂﬁe@é@ %ﬁQW&sb?gﬁngrﬁ%& ﬁpovrsmn of

a hmantzédrbta)wrﬂdﬂmblmzube hagny hrgh/eytbtcﬁditSaetﬁ\ﬁty demonstrates a major
nucl |des am/gl ch are ca bI e of hybr| i Zi ng
advtan@qeorw gl Pepasq ke RMQNISOf rsaetb;sn%frc‘eatolecule of
t I e
v e
moliendlgbaof dhe ainvdaiah iprowideohnt ingportantpadeantggé0&ver the prior art
ormam de. . 5x..SSC (.750 mM sodiumcitr
antipBOERRH RRHRG SaHATS Sipte T1a%ehodk Spitinsarie-gne a igh oytotoxie

acti¥®y Hhi Ae 1 niAYRGGENIE @'ufeatbﬂtun?érﬂzgﬁbmtt@ tﬂél‘lﬁbk& 8ffer a clear

shear ed sal nron sperm DNA, foll owed by mashlng t he
filters in 0.1 x SSC at about 65C. Al so contenpl ated
are nucleic acid nol ecules that hybridize to the

pol ynucl eoti des of the invention at |ower stringency
hybri di zati on conditions. Changes in the stringency of
hybri di zati on and signal detection are primarily
acconplrshed through the nanrpulatron of

o, . e o s = oz
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SDS. In addition, to achieve even | ower stringency,
washes performed foll ow ng stringent hybridization can
WO besidome at hi gher salt concentrations (e.g. BX/B20)5/001573
It is of note that variationgoin the above conditions

may be acconplished through the inclusion and/or
improlyetientin thie mkdiekt fisldat e bl ocki ng reagents used to

suppress background in hybridization experinents.

Typi cal bl ocking reagents include Denhardt's reagent,

Thgl-ﬁ%é@mflee ﬁ{du:i};a ﬁgﬁe%ﬁpﬁﬁe@%ﬁﬁﬁ ?ﬂff&lﬁ fraRf the_humanized

rcial ons.

maleliesi desarlbesipem thec it obki the ratsmentdescrped ethwieee amino  acid
n%gl fi cat| ES'E Ealitb“ di zati on conditions descri bed
sul& k'/téonso‘ﬂe conpatl bility. The recited

S B B Aol Sy e

whmmdmaﬂectbdrwme particelae emsind a0 eeyliencds 61 #id OBRNfa person

: meras thereof conprisi nﬁéany of those

Sk'@%ql {mihe arbwawd nat hawe sulrtitided amino @sids indhe @minpradgid sequence
t~¢tipat

of ?\‘éﬂggpﬁ rd oé gr‘g Sgﬁitgﬁﬂg}yagee&olgg é:t %’%I e of ntﬂglaémgodx Instead the

skilthed petdoel wbuldhmvienredainedthe Boiginak angpine, CPRosedwerce. Therefore, it

transcriptional K enhapcers and/ or sequ es which all ow ,
s plypriaina, il 1R EBETHR rciDEmBlacyik oY dbe  iuetion figs stch high
cytothsehhétymay be enpl oyed. A suitable inducible system

is for exanple tetracycline-regul ated gene expression

as descri bed, e.g., by Gossen and Bujard (Proc hbtl

cad., Sci. USA 89 51992) 5547-5551 ) and Cos
It |§|parthtﬂ%rﬁ@§rq§egegd at the gqg@m whigh g@ps t@(ln@racts W|th the human

easi?ﬂﬁ%ggi?s eggbdd%bﬁ%&%(}gﬂ&?qg g%e?irg%% @glt@ﬁ%ﬁalgwe_ at position

L54andhareuciee attpdsiticonk98.afleel positiohult2s enegny thes pesitibat24 in the

B T A
Int@r‘é@t fsmaédlpnwlﬂabuﬁﬁcd!@ﬂf Hb. foataade L?Sa%éb%ﬁ’rhbﬁf‘ F#THealth and

the nucl eic acid nol ecul e agai nst endo-
Humaﬁhmrtél@ee)s amdtabotmm (19840; d Jnulloki Bialci d96p| 221+P88) and in

s A BhBRBCpo T ety [Py gt esent the

res&:&]e& BUCzh@di C96€;1Q'edp6a|v©43}1|@f the tigiet eRaih- ad rﬁé-sbhﬁed by Kabat and
respect, it is also to be underst ood that such

ChBB'l’@*nucl eotide can be used for "gene targeting" or
"genet herapeutic" approaches. |In another enbodi nent
said nucleic acid nolecul es are | abel ed. Methods for
The Heispletific thindingf molecuts ©f abe dinvantorves |fukhemeharadtéézed in one

rt Sout h and Norther bl o

emBofimeritaitiat RAIS D h edieRtRlatoe on balaege@ef'aﬁs ftge amino acid
sedqrRRHISERDINEGS: 406 o b ¥h

(?'rﬁetyroductl on of the’ nucl echa{S:klsaﬁrg? ?ﬂdﬂélc gédcee%%%[wce of SEQ
ID BiSsy S, 8uarithg gene therapy approaches. Said nucleic

acid nol ecul e(s) may be a reconbinantly produced

chimeric nucleic acid nol ecule conprising any of the
It igferninaretl By akle Miidriio @t dhalontdlh 8ghigh tHisds %ﬁm&é&s with the

in conbination. Preferably, the nucleic acid nolecule
humnanzlp8 cempiex isc 8¢FV.-The present invention therefore

e ctar: r [
Thé‘lte?r?% f&ﬁ)f @e-@pé@eﬁ is WhfH rﬁdsérgt%ﬁ/énﬁt 3&1 §ﬁF@% Se preferred
in \aeute)ctsoarmldmnventtm tboeetoskﬂhelre@mall rﬁbieécamﬁrthe possibility of
0 t he Ch0| e of woul d depend on the

recpgﬂwg%tly Rrodurieg t ﬁ%e ?Hﬁg defivadiveds, cosni ds,

vi ruses, bacteriophages and other vectors used

conventi onally in genetic engineering. Methods which

are well known to those skilled in the art can be used

to construct various plasm ds and vectors; see, for

exanpl e, the techni ques described in Sanbrook et al.

(I oc Clt ) and Ausubel Current Pr ot ocol s |n l\/bI ecul ar

S~ - AN e
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sequences can be transferred into expression vectors
where expression of a particular polypeptide is
wo e@guimed. Typical cloning vectors include pBUBEERNDIP01573
SK, pGEM puUC9, pBR322 and p{#BT9. Typical expression
vectors include pTRE, pCAL-n-EK, pESP-1, pOP13CAT
Preferably sai d vector conprises a nucleic aC|d
guence which is a regul atory sequence opera

It l$ wm ervisaged. nihat dhe d@mns@qﬁ@n%peﬁ@@oﬁln@mg ojpaude of the

mvérhf'&inln wHH 495 CtSﬁﬁt%Ff%{fté SwittefthBeAuRahe Cha %’c‘ﬁ})lex gomprises or
regul at ory sequences (control elenents) are own to

constets aoft trearamaind aeiyl isequentze fpSE@IBr NQ: @l i(light chain of the

o260, Ch3 PUag Fi0SHe [ S JUENIGRRT 9 8BF006<hbY & pucteic acid
sequBRES bf S'EVCHI?N@' ¢, said nucleic acid nolecule is

operatively linked to said expression control
sequences al |l owi ng expression in eukaryotic or

Pregt{{géslg t'gﬁglﬁnsl h3 e!g Ieccgfnﬁevl'ggargl?c?mt@h%ﬁ?ﬁcgng oy p(au e Lv?'nerein the

don@h&eritie bitpodfing ractsivipepielumah m@m@ompiesmarﬁpﬁéest Beconsists
i nvention, The term "requl ator é uence” refers to

of tppaMyag @sitbeaquansecds dericteddn NOet t4pt enerded by a nucleic
'?esrgg 0 equences to V\,hi ch they are

aCI(flég% e .e h%écn)g ure'o?'such control sequences differs
depend| ng upon the host organism In prokaryotes, _
.contro uen eneral Ly inc]ude pronpt ) )

1t 1§ PGS arvigRaRH . 18 Evemiiin Bak il thrRecHia, bingiog yaplesule s a

bin@ﬁgem%iéchlecoﬁs‘/hé%m SEAYEBRd! ASMERE iP zﬁméle@f one further antigen-
tefmnators and, in sonme I Nnstances, ancers, .

interactionasita maﬁrcsfom |0nBrQIms0ne| gl mﬁa‘caanoleculera)e term
"cont r,ol ence i s, i,ntended i.ncl,ud at .

The S et S P e s S8rel “aeGlip pofbctes which are

preS&®ed Tfandf attackelr R 1R, st BNA BIE EXaMGpIEs for said cell surface

addi ti onal advant ageous conponents. The term "operably
molerries e meempsaneaRd fiignsaesbrane praieinse(incluging modified variants,

sucfOAROFELS AR SR P B Plal SN i, or e co

surfaceoisr alells expl egligeosytated abhoiefienkasth tas afoeodikadple glycollplds
uence i s Ilgat ed in such a way that exgres& on of

se
Attaoheney ds g beel é?iééoqua%&%'flﬁ/éﬂeﬁtﬁée?reﬁ%ﬁ vt by My of an integral
[ In
e PRSIt P PG bo S BIRRPRRty b3R8 ITREY) protein, 2
proteinaddesdispar som-protetnadeobs ensiehyabdadd raovakEntlyasi donsovalently to
r ef er abl s%i. Thus, the recited vect foesléé‘? -
anofy el e (rolFuls SHER S5 IR BIPISSA” Taxglasidk pipieties. Preferably
said/ €ell %Urfabé rAole@iiels)us/aré May wpadr-Sfediedldc e @NSA Qﬁmo?-specmc
sel ected host and provides for expression of a coding

molgéqkeeﬁ@etumprtas@ogat@@celﬁsuﬁacte aEbtgﬁrewbiqwa\ﬂett\eof@rtehachUSIvely

%Il ?é!ﬁaﬁg “?Ql gggpe%x@pé%%& grg gﬁ@f@ Cc%”_gaqsy gér%%ta%ds t&non- malignant

ceusr aammrstsooat@f célheuraced antigass damﬂeeém;br@ssé@fr@t aply on tumor
into a transl atable nRNA. Regul atory el enents ensuri

cellg byt &dsq 8R Gells/ ﬁﬁ@%wfeér%(ﬁdm@rewaamr.s(yrwéah @r wh@% can be
repfe@ﬁLéz;\F?gtBY‘gbt%g e %o?i%ﬂgr “u‘é tﬁ@?r%@%ocnbfb& l&?ll ngﬁﬁac%f antigen.
Furmmmurel,gumurtassbmaﬁed)beﬂ sariace iaptigem candaeopkpreeadadi yn malignant
ol y- A si nsur nation.of transcriptigon
cel§ Aid iR TRIGHAS R PHEs BaHer Acpeosilgsby i dnerapeufic agent of
intef@2UbAL Riafig ﬁéﬁt”%@t@ E%fﬁp‘léé Lot W@)&)‘-‘fé@%d Rumor-associated cell
pr okaryot i c host cells conpri se, e PL, lac,
trp or tac pronmoter in E. coli, and exanpl es of
regul atory elenents permtting expression in
eukaryotic host cells are the AOX1 or GAL1 pronoter in
yeast or the CW-, SV40-, RSV-pronoter (Rous sarcoma

virus), CMenhancer, SV40-enhancer or a globin intron
| n rrarrmal [ an and ot her ani rral ceI | s. Beside el enents

o o s Y e e e
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well known in the art; see also, e.g., appended
exanpl e 3. The | eader sequence(s) is (are) assenbl ed
WO eosapesopri ate phase with translation, initieti/prrossieh1573
term nation sequences, and pygferably, a |eader
sequence capable of directing secretion of translated
surfroet @itiyensrare HIBRIA/NEU t BEFREceptor, HERS 6d IHEF'q"-SlmAm example of

ce or extracellular nedi um tionally, th
a t%‘%’f’é?@%@@@ §%’h§HH€%e GAWIER (wkie antum%rﬁqﬁcatCeISnEGFRV . An

exdnﬁgbuﬁ\‘! Q%ﬁ{brl}i‘stsgélg}] el ‘%%Wabé'é;rﬂfg'eﬂnwﬂ%ﬂt isd ?esen ed on a cell
i mparting desire aracteristrcs, Sov]
whioh isi n@rhﬂefssemthimrfsmwbrs G’ISMApIEe(armﬂes eﬁcmm’moraassomated cell

d
surle@ dRldess bR ardsdled,on Aol ik sSarplenished are CD1s,

CDEbaRITEDIEAh SIBMpRXBF 8SRintit- e\’s%%b%"ted’%w]surface antigen which is
(Pharmaci a), pCDMI, pRc/ CW, pcDNA

bettelr BCERs3iblgan @ mabmarmeme tbammmoowrmp%narﬁcstwas IEPEAM.
al . PNAS (1995) 92, 7021-7025 and Raum et al. Cancer
| mmunol | nmunot her (2001) 50(3), 141- 150) or pSPORTI

Pre(é%B@OsBﬂéeco?fded@haml whichhe agigist dpedarthenhhtigen-interaction-site
nces will be eukaryotic pronoter systens iIn

is a@ é&@%{@ﬂéegpntmgmsﬁsrﬁ ﬁgly@ept%ﬁgﬂ@@mwhlch corresponds
o S L B0 A, NS oo o

is ahtaisthiee eon nAQIaDMLﬂaIM prefewed meolepplao mmm)fhbetmvdritmn provides
host '. mai nt ai_.ned. under conditions, syitable for high
a pPpeplids FPaSkidnRdne Taghatiel & bisneeTsigcatiain Zatbady construct
wh&%ﬁ fRAantistdyCadrivees ﬂe@'ibrﬁ@&nBHééibﬁétVI-‘i’réanoﬂéWL region. VH and
bi speci fic bi'ndi ng nolecul e I nvention
VL fe;gmm\mae/e@ oedeged in apy arrpegelmnexanpl es.

An
e 70 5o PLORL el A SOSRle, Daldal, comsrc

corﬁ[yl‘ﬁdilﬁ?gnonlend@malrﬁéérh"s@ﬁfﬁ eMatAehoubAdN dasadlk fifhbickain as defined
nucl ear | yhedrosis virus, (AcNPV) is used as a_vector

abavg @@@ﬁ@@,soffsﬂeézlfg?allgelﬁtegacptrngswa&pm@na tor bginger g3/human CD3
cong;?leksargi:: dtoe CP-FHI %Dlglég%ﬁ%loﬁﬁ@ﬁ ?Jr{b?stﬁ\%gof‘g(? ?&%ﬁn&?ea variable
regin(e)n érs patts atheref) @ abfihda abdvescaysablb aszbbelflcally interacting

W“%""i’ﬁ 4 a firdel tagﬁ.%egugggggyﬂﬁf vaga 'tﬁr%g'%{ "g%)f he at least one
CORCEOMNAERLARGY Dbtermififly HedOF) PROSIIPINABTTA loast the CDRS3

ctive uce rec g Coa
regignot Said dwat doMs/m@mm rianthevisinglesclaaie ahbblod),ssmrvstruct are

orelitei et o ofe Analignar & SRgReeh” This"sonnection

can( S&ietfacted enfﬂércdlrecﬂ? (63R%M1, insstctife) 9gthhe Da, Pﬂ‘éﬁialﬁﬁiﬁnteractmg
Acad. Sci. USA 91 994), 3224-3227). Additional

witht ghe, futharyardigenet §orﬁa}n1 Hieragting rwiths the furtharaantigen — domain2

mte‘P%étlng"\ggé %eﬁtthpﬁfdg %r? g?&?ﬁ@gl %@g%@ é‘%glﬁm rs%ggén%e (domain1

- likgdraeabhee ardbimain2aerdophainPes|lkker s&u@m@bldgmmhk)elln the event
thatgﬁges useful for the selection of transforned

I's
inker i useq.dhis inkes ie Pspfgraiuef @ lgpgtinand SeqURRCE Gufficient to
ensh?é’stﬁatsbgbﬂwe& {He hikg aid s@ES’nc?QiH?ﬁélﬁ@ cef rm@?ﬁé’f%&tly from one
net a te resistance as the b ection
anadther, dretain \Wieic hdifferdrdias bledlngt aspeelflt:mesretMo'sir eprefezably and as

dock FEndd o, Wi, APRAHCRT cbAmares. i Sbisabeleosgle ‘chain antibody

con@[FUBlOgé KOISHEGic BRRYIE Bhalin KA TR FhlSE A forfat of
B HtiShetiic SFefD S F T oY TRO RIS i fat of bispecifi

hygro, which confers resistance to hygronyC|n ( Mar sh,
Gene 32 (1984), 481-485). Additional selectable genes
have been described, nanely trpB, which allows cells
to utilize indole in place of tryptophan; hisD, which
allows cells to utilize histinol in place of histidine
(Fbrtnan Proc hbtl Acad SCI. USA 85 (1988) 8047)

s a

o ”~ I 1 . o o
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(Tamura, Biosci. Biotechnol. Biochem 59 (1995),
2336-2338). Useful scorable nmarkers are al so known to
WO tdoseeroski |l led in the art and are commerci al | BCT/EP2005/001573
avai | abl e. Advant ageously, s&d marker is a gene
encodi ng luciferase (G acomn, Pl. Sci. 116 (1996),
single-dtiin Seolkaulebds kKhowBairt theldd qribB6Yesctibey, e.gr @eiWO 99/54440,

b5 GGG 15 ) o b b 4035 e, 70217025

Ku1(el9@§hce|3%ﬂmﬁr%07l)nm[ﬁhbme?”’QWQT')EFHS '199334197 'L%H‘IefllIr BYood, (2000)

useful for si | e and rapi d screening

95,16, 20982 Wy Byl brhmmww%omwm g6, a24252:2t4%@, B@rdncular ax@mples for

sodSSEARE TR Gy B0 AP B in g BhEY o8B eri

belbwwullms,tmtbdndtmapmmud éxarhpleBe invention in cells,
urification but also for gene thera

In ﬁ%@@@%e il U dMATLIORCAER HSREEITIco BINGING, cRalepes, wherein said
t e

socE, M o, SRS RIGAE 28 AT St from o

group\aamsisbngi af EpmAMjL(a@ElSL KiIDﬂQ HeERe2,| HERRB,CHER 4| EGFR, PSMA,

cefy MHERL Bk $R6PR Nutta hﬁbﬁ@? 3\%%3?256 W88 o, brce,
LewishY, sCBR0SCIYEY CO0! Bakblisside BDBAYES-AcrAeDg! dMg, Giobo H,
nost i ort ant ap 8 i cat | ONs gene transfer. SUI 1

fucosidt M1, Relyn&ds DQQeGéFbﬂJ@Inthr%SGS%t(MN/G:%rI)G),nGDM\(ﬁ Sonic

o) 4, A 00 ) oo

Chevidroitihe Bulf&ted Proteogiydan f@OVWIFNF%I hé 1$88lirsor, STEAP,
534-539: Schaper, %W oﬁ? 2 91? 1&

meagiehaoh33 diTtigse Presta q@@@m Cewamﬂsn’ 9&%} Lnaa@ @esmoglein 4,
= Bl 98339, o] oot 024492 hes i 0 paren, on

125 ranke® larjd 9dapllerar |86ibitYer BubsGaT The8) F5e¢e’tﬂ9|8)type I, sTn

(siabigiego3h %gw,e?{'lﬁiﬂmﬂéeﬁ%rqﬁ@ﬁf a@t'vq*%%)a,r?vzgma-eadOSIalm,
ECERMEHE D SPPOoIE e i bR S g2l 4B, opo0

MT9dhiise -1 9@ntigentardoCQ-29. i n Bi ot echnol ogy 7 (1996),

635-640. The recited nucleic acid nol ecul es and

vectors nmay be designed for direct introduction or for
Acddidingd 46t 4 OBrefeded | Qﬁ%@ﬁﬁentorofviﬂé‘llp\‘/ &I Sl Qeoond domain

adenoviral, retroviral) into the cel Preferably,
Spe§élcally:blndsns/nategammtrne &®10amblecettr yoni ¢ cel |, or egg

N I T SN TR T M

specHital birdat efin®raéts At HHRNTEE Andthel €809 hRtbdule |d\lé‘lgé/racterlzed
Proc. Natl. Acad. Sci. USA 90 (1993), 8424-8428. The

in thal &id @@can@odqzm@\ﬂ GEEPNEPS 20 68RsiBisank fasy mn@ramd sequence
{8 vector of the invention. Said host

SeIé;étél&]%f("%:r od% gh%y i ntroduci ng said at |east one of

()t rmw abmceadlelsgarquleade‘cen’eepommng he SHQ ¢DINON 16rorats;

| east gne of,the above de bed nuc| ei ¢ acid

(5) A b EUTRS 210 BRRUSHAR REGTAP AY & PHEGKCALY Spdepre seresponding
oftosgqgg @theafgoppﬁ vector or at |east one nucleic
acid nolecule in the host may nediate the expression

(c) ofarnagéme aciscsrtiuencerancadeddyda swicldie dcigi segjuenchdiybridizing with

e R P g P S A U R Unes in 9 uncer
| nétringéwas) bridiztion testitihy; ghd her integrate into the

genonme of the host or it nay be nmaintained
extrachronosonal | y. The host can be any prokaryote or
eukaryotic cell. The term "prokaryote"” is neant to

i nclude all bacteria which can be transforned or

transfected with DNA or RNA nol ecul es for the

expression of a protein of the invention. Prokaryotic

host s may i ncl ude gram negatlve as vveII as gram

e . I

~
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preferred is the use of a plasmd or a virus
containing the codi ng sequence of the pol ypepti de of

WO tdvs/orm98ENt i on and genetically fused thereto BOI/EP2005/001573
N-term nal FLAG tag and/or Cigerm nal His-tag.
Preferably, the length of said'FLAGtag is about 4 to

(d)8 ani amiraxiati] sensenpe eércadeldy b§ amhodeigciadil sAgueho ewhich is
degcri bed, pol ynucl ?Oté e can be uqie(g to transform or
{r AFaETRTEtY A S aesut ot e dRGets codle te @ RHFgalde sequence of any
COgR®BF Yb to those of ordinary skill in the art.
Furthernore, nmethods for preparing fused, operably
I i nked genes and expressing themin, e.g., mamualian

MofERleTe ARy, g STen it BinbRi rehile crpBag o sopsists gf an amino
acil setjeencaselecrd froraané gréumerl , plant or aninal cell.
[ articularly envisaged that the recited host may

|
() beah SRR ACIFRaHENCS OPETERPENTIABTY SFGIDM@A 2ot el | o
iy al i i .
(0) P8 iritfio it SEQlience-ERo6ded By, IKELBIPAGE doqueiBs dolféSponding

extnPEESID Nex.t1@ul arly preferred are CHO-cel I s as
0B S R 08 b b QiR g i
Pr#@ comPBhentdry imic)a nlidler ddid EQ&lﬁerﬁi@Qgif%EiiﬁIeﬁeﬁ'lh ) under

present invention thus relates to a process
pr sidngentoryidizsitiopexainditionst adding nol ecul e of the

i nyent | C rising cultivati el,l. and/or the C
(Ao Y, S seRliRleé frinalel Bl & Biceich AP setighoe which is
t h@e@eriraRs a1 Addumbthel HENSHESES tO™ AlicIBOBHE Setilénce of any
blndln? nol ecul e and i sol ating/recovering the
bi @pref th)@nst (§¥i ng ol ecul e fromthe cell or the
. . ] e i
S 4SS UL, AR BB R SORRREE wherey o
first achwvigpeesickiywinds té/Interacts wdthaCidewnd aptsesahd cstlAv specifically
. arg?vyth. The R’?l eptide of the invention can then be
binds iy/iiICts W 1°§r ow h medium cellular |lysates, or
cellul ar nmenbrane fractions. The isol ation and
purification of the, e.g., mcrobially expressed
Acqsutlingepo i depraferrete embogiimenin ofathéeinbgntiony said second domain

canventiopal .neans su a ex e, preparative
PR PRI e ads SV B Tr Al AR ol cal
It isSeRdcalatRhvEagBdaRat the WWspatiil Mg Meldesre 8f the invention which
nmonocl onal or pol yclonal antibodies directe

d, e.qg.,
spesyfitRllyt bindsadolRteraas pavipeibei deDaf anke thay EnGAM onolecule s

R 1t By GARBAIRA CRTBl SR o RRoS R o aci

sequeact irelgcteédfrohrethardrolip ofepend on the host system and
the expression systenfvector used in such process. The

(@) pasaRBl Be oid, SpRuonss sogesnanciait SEQ ISNGy 22, 24, 26,28, 30 or
co?@li tions allow ng the expression of a reconbi nant
polypeptide are known in the art. Thus, suitable

(b) c oanliarmioo sacichseeents encodextibpya hhelefmeacidrseskiehte dormesponding

t he | he, ence, of . further inventive input.
m&?ﬁ%@ﬂbg@ edzﬁg‘%eré%r §8e%%5f>r 1b! ndi ng ol ecul e of the
(c) | NXIBAIMIAG aeRNsfuHEE] ém@éjeaggfa Huetkié acrt s’wﬁngteehybridizing with

procedures of the art, including amonium sul f
pri&ei gnroplemantaryf strand of adlugie acisbsemnwence as defined in (b) under

ch | . el r.o resis and the |ike; see,
Sc%tggg,é&%b&g ezlartl'% u(:roﬁpﬁ@i‘tsr gﬁ& Springer- Verlag, NY.

(d) ( 1838 2aminSulastchrsegakhye pericoded vpeat hdelsicobecrit sk§ashce which is
about 90 to 95% honogeneity are preferred, and 98 to
99% or nore honobgeneity are nost preferred, for
pharmaceuti cal uses. Once purified, partially or to
honogeneity as desired, the bispecific binding
nol ecul e of the invention nmay then be used
t herapeutically (including extracorporeal”) or in
devel opi ng and perform ng assay procedures.

o o o Y
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bi ndi ng nol ecul e of the invention or a bispecific
bi ndi ng nol ecul e as produced by the process discl osed
woO zihosvEesm nucl ei ¢ aci d nol ecul e of the i nventrOIEP®05/001573
vector or a host of the |nvqu|on. Sai d conposition
may, optionally, also conprise a proteinaceous
co RRD. tihV,

@@ﬁgﬁgrfa?ect oérl ?89]JI} Bf %g‘eﬂgpg?&agk} @Hu@fég?rbgr’saéqtfe%e of any
compesﬁﬂbband@»a pharnaceutrcal conposition further
conprising, optionally, suitable fornulations of
carrier, stabilizers and/or excipients. In the |ight

MdPé dr@i%rﬁl?sﬁ%tbrbﬁe‘@% 'bﬁfdim?ﬁidiecrﬂé FofipHR2_MtSconsists of an amino
npounds roviding an activation signal for imune
aCléfWﬁBﬁe selacted tram the greup of:an activation signal for

g oo 6 RSBt LS ErRP S ppae

(b)deahvarhineescit heiggehce @ngodéd Bes inlickis b séﬁrﬁé‘r@:'eaé&rl/espondrrrg
said_activation si naI for T cells may be provided via

t héo PEGID Nrcée@gtoé {TCR), nore preferably viaCD3
”DEH%H;*Z]OOJDCK? ESq Bﬁé’dnq‘etc{‘egfg%fcé@g\%iﬁigg@ & nybyjdizing with
CDﬂ're smrﬁplesnemeo,r $trand ofra hbeleit aait Isleqagreqsrfj @a{s Oefinetd in (b) under
ant i gen er an ns direct ind to certain
Egr *Egbrds)c}lzq{lcg}sq;q) 4‘@%&) vari a)kl)l e regions in an
(d) M"@n' BRSNSt sSHIRABE ér"r‘éb?ié@‘i')‘yah' Reclehe aeid qugﬁce which is

cell activation signal. The protei nhaceous conpoun
al degpneratel@sam result ehthe)geee@crabde do amucleotide sequence of any

ef C ich is a non-T cell. Exanpl es of
nﬂﬁ%é’%@f%ﬁ g%j\hcel ' s which are non-T cells conprise,
aiormepeefre Bindhg Aldiscuaass preféreblysa bidperROSERANEEhSifuich whereby a
this invention, the term "pharmaceutical conposition'

first schy edpacifically hipdsitefinaracts WilnGh3 @ngt aspaondascFv specifically
b.neg%@ﬂ ractd W‘tﬁ Ea&EXMa human patient. In a preferred
enbodi nent,

ar maceuti cal conmposition conprises a

corrp05| tion for parent er aI transdernmal, intralum nal,
A Eartelal |ntra adm |strat|ono Iy ) .
it iy st Pr§le &r@riowar e%&rtserar% Tuiher, apligen-ntefastip-site of the

bisPaEiié Bifldihg ABISATBE i RLeRRITiHAREREEY! | ca

conposi ti m ni stere patient via infusion
or injection. Admi nistration of the suitable
sjitions na effected by different wa . e. 0.,
in g0 T bERRgTRent ing o RS Ancoolnisea a oaidieic aid’ sequence
enddtlif g aHEBovardefihedisisdectic blﬁ&fngcrﬂb@hlea@ﬂhé'rﬁ\rérﬁtdnon
The pharnmaceuti cal conposition of the present
Prefﬂra&m,rserd Regleicurait epqeengs: selectedifrain tae greurapnsisting of:

a)acC c

(@5 ST CSrdietion, SFBEIE M elifle Bi*af e protgip ogmprising the
| nahml@apildcmm@hee lsefdotac flosaihiergroap lof iSEM$D N@y: @0, 34 or 36;
enul si such as oil/water enul sjons, various types

(b)of a4 qq{@ea%%lceschppm%ng&r Gonsistingaf @ DNA sequence selected

[ rs can be
for Hffh%ﬁﬁggwqqaiﬂaméﬂvﬁé{%ﬁal net hods. These
(c)phar nacleotrdeasemmrmsrhybudmrtgamrltre thermicomgilemedtdrp stnand of a

o] t t abl ] nW Il be .
donurRpide sByTeiessk Befitkdip (Bhgoner ainaRar BYFHHiEaon conditons;
(d)f a&trRicteotitle detjueRte e'ﬁB@éNﬁ idp H&nf&fﬂiv(éa'fr&ﬁ ke pFAERAGTcoded by
for any one patient depen on many factors,
| n@l i etiden segaenesof s(atroze(b?tbydwaerucff substitution, dejefion and/or

DSBS 4y SRR A T Bl ooy

drugs bei ng adm ni stered concurrently. Generally, the
reginmen as a regular admnistration of the

phar maceuti cal conposition should be in the range of 1
ng to 5 g units per day. However, a nore preferred
dosage for continuous infusion mght be in the range
of 0.01 Ny to 2 ng, preferably O 01 g to 1 ng, nore

Y T T N N A . A N~ o o o 1
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target site, e.g., by biolistic delivery to an
internal or external target site or by catheter to a

WO Hi0s/e77082 an artery. Preparations for parent er®T/EP2005/001573
admi ni stration include sterilyg aqueous or non-aqueous
sol utions, suspensions, and enuIS|ons Exanpl es of
no'm@ﬁuaeaﬁdé%d@énc% &(8) bf apy! ene gl ycol,
pol yet hyl ene glycol, vegetabl’e oils such as olive oi

(elana nuql@@mbsmlmr@anermowlgeaaoretmm havingt &vy lanuihe soid sequence at

SOl BC Brdielatin oot it BaED W cr uBihIGTERy ireterably 90

an%,bev‘/érerrﬁ@IrenpﬁbférauRargsnty@raab HR3t Prerraly! ggies sigdhtital to the
chl oride sol ution, 8er s dextrose, dextrose and

so@mine @ﬁldo'ieoa@ncewa ed brithe @pc@otlee seAweacepf &) or (b);

! marrﬂ}b fd% §’e u'eﬁ ?/YHI u&’%ér‘le‘n’é Qé'ﬁl{]biet'ﬂte genetic code to a

replen ro ers suc t

basuadleondéelsegeeh? dfearhy ousﬁgf (and (epe i Ike

Prese tJves and ot her additives resent

The feim dy iy f'ﬂ&'“%ﬁr\ﬁ"éy h%’ﬁi‘” FRfersioi RQ ,Uﬁwtfdw ightage capable of

|

8RO gaARRmARdY SRiLq 8PERTERRE REied 4ed seuence or
paps twacf omiodhe irecited gintleicand seguenast @i partetheseof. Therefore, said

arriers, like nlm
nufie A6 Ranupimayhis wii 4R Biotg i ReBfhegn or Southegn Blot
an&pYis TN DR TNA beep&rafms: euépeive RO BPOAR ‘b'eQI!seQif ad he

i nvention mght conprise, in addition to the
0||QﬁftblCéE?Qilﬁi§¢Ulmer@DB s Ra@nalysisotierandsst en theit respeciive size.

e A AR B oSty

leagy eBinsicledtigesn dihilg somyritiizing pelihedidoside of tﬂid.ﬂﬁresent invention to be
har maceuti cal conpositjon. Such aaents nna t be drugs

5 RgPreRe Prefegrlly comprises @t past 408: @ere grelgeably. at legSt 200, or
mo%%RF%ér%bPéﬂ le8st S6¢'AGcIBbRYENt I ng hyperurikem a, drugs
Inhibrti i nmuner eactions (e.g. corticosteroids),
It lsjweﬂxnawlnl ingheartthosv to peldd)ram bypnduyahmmpmﬂmentsg&m sucleic acid

mqiqu]cgﬁlﬁa}lsﬁ-r{rf@glérlsp s%hl'ggu B?'é dﬁrﬁglg{%lcvgh%ﬁ? r|d|zyat|on condmons s/he

haged'Lse f éé’édr@é‘néé witAghé 9%’!’(%\@?\(@}1 Sfich h?bhcﬂii%h @dS‘ndltlons
are tunorous di seases, cancers, especially’ epithelial

arectefersed ta iy eRndansktext beoksssunheas Samieek et ab(lon cit.) and other

stafRRRE ol AL B §RIE R 7Rk AIRORSKERARGE art or s recited

ab@esiRrefetrddniaraccorderice wmtheapwseat inventies arnpolyrtcleelides
cancer, cervix cancer and kid cancer, |ung cancer,

whighsirei capaRiecel hybsidiziag 1o the my@,wﬂeot'deﬁ @fsthen@ventaqmé?r parts

| .adder cancer, cancers
the@?&c Ere]d%'r)§2ﬁg€@ttshms opL'gaggln?gﬁggr cancer of t he
"Stﬂagelvtdtybmd|zjt|andx>nalnnbnsanm‘er ief ta hrtovegrmglat iptalvaticor at 42°C in a

SolfHi0s RRRES G SsThia mamiie, B9 G 1450 BuNuEE] Z5aY Ssdium oitrate),
50 %ﬁmtéwrum%bg?ﬁém?ﬁ% 2DBhRAMRS 'sBlUtidh, 40, dextran sulfate,

conp03|t|on S ventlon ar e pro |fera tive
andi29qed depatured,| shearedsgimiirsspayes PNéy folinmaexﬂ)bwgvasdmng the

g 3905k S5 By BB S 1845551 A A 5 molecules

thapaybsadite ¢o HeRpbl nuaeoﬂcﬂ@é bf theriaventiesat IdW%ﬁ@ﬁm‘geﬂby
hostversus- graft_ di seases. The conposition of the

hybrigjeatianegpnsitionss &haﬁgssarbmsmgea%@f Rybridizatigghanrd signal
I t
defeERREES pahar A RimRERo At (B B ation B M diie
t unor ous di seases, |nflannatory di seases,
I mmunol ogi cal disorders, aut oi mmune diseases,
i nfectious diseases, viral diseases, allergic
reactions, parasitic reactions, graft-versus-host
di seases or host-versus-graft di seases. The bispecific
speC|f|c blndlng nDIecuIes of the |nvent|on are also
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Western bl ot assay. Further assays, which can be used
for detecting the bispecific binding nolecules e.g. in

WO tiosgrrest i ¢ assays are FACS-based assays, CcytRITDEP™05/001573

assays (Cr51, fluorescence rglgease) or dye rel ease

assays. The bispecific specific binding nolecules of
cohé@ntmmmdv@é‘r FeBegls en thrianiiBe Ye&lilf fnelb%?ed? §frrnlgehéy) salt

and used to isolate cells specifically bound to said
CO@@F'?@%FQF itgeperatueanios £xampie| lpwrnatringeaey cenditipng inglede an

oS ORS00 P8 A oLl SSREGAR beBE - o

Namtwem NéH@pﬁndG)fOQMiEDEM 1t¢_irp$e|§ ,0.89 389, Bosstsiasamide, 100 pug/ml
agaroses, and nagnetite. The nature of the carrier can

saleoresperar bloskingl BNS; fallawedy washesyat 36°Gwiths) XfSSPENG. 1%

spg! rqu%ﬁﬁﬁﬁ?\f td 5&11%\9% %gerlg) fdnw rssghrg%%cg/g M@hg% Ig%?fggr%ﬁa%l?@wmg

strmngnbhybriq:za(ta))n ¢arf bedong at ﬁtgweaeeltmhuénwmrﬁﬁ%/ @r5X SSC). It is
remaj ni ng, reagents or materials required for

of Reledhat vaiatioesiie e abov-cenditiong mayrhsraecomplished through the

L S1RF s 8901 B o1 PBERD RGPS D Gboidss

backgroued irohybnidizatidn exqiarionernta. Typicali mﬂmleng)reagents mclude

Dot RoaeNo BLIHY: hepathosane Ted salhes Sosti maPh and
coﬁn‘ﬁﬁérbla'"? aK/Eﬂ’atﬂé bro;ﬁ?@&@l 8fmafatibhs, THERZIRion Bp§bécmc blocking

whi ch can be used in th present i nvention includ
reagenermy regdireimeditigation Qfdhe @Naadlzaﬁcorapendntlouedesermﬁtd above,

e cent conpounds, and
du%?@%ﬁ@z’g Hl%%ﬁ%%@ﬁ& In a nost preferred
Thembeitidmudleiefacid mdwmltnayrb@@%omNA JEDNAERNA ér synthetlcally
bi speci fi c bhindi ng nol ecul e of the i nvention or a

prqﬂ%ﬂ@Nﬁ[ﬂré’dﬁA@r@rreeee@wadvly@rgdmghImertcmuclelc acid molecule
or H}%ﬁﬁﬁé &r*}hémg{%t,“%ﬁéégf o%pr mgﬁaﬂgﬁ ﬂ%fsret&z%‘p de%rblltsher alone
or 'Eemdmbignation Sal d phar rmceutl cal conposition may be
.enpl o in the enti reat ne or anmelioratio
t i BUEHF ieaictsod sklEd i B il BB dacysSdiencina be added
to 1Hef ARIBTB I MR 61 thennvmaap IF3g SQéﬂn f, %ﬂbﬁﬂereaﬂanscnptlonal
aut oi nmune di sease, an infectious |se vira
enbiangeais @ndéir| saqgeoces;whtqrmik)w MnMIqedcexmassnoomt the

poffhfibiatids B4 FRbnft GRY T ShpliRE. S5 3R ER binte system is for
exampledledaeptlinerregulgéd @@ﬁé e&brmﬁ Qé @bs@rrbéﬁ eag by Gossen and
proliferative disease nmor ous di sease,

Bujaw (BracaNsith AGad eSgle 0%89 9901 854 ¢-8554) a0d (ﬁ;‘?sse@ret al.

(TrEHESEIER, f4 PRARG, s@Bal Mr e liotiifiefalBA8 a8 gene expression
sys(gjjeaf as descmbechesg byi Gmdxe(ggeg) BMBO dr 8;1513-@? faf t

seases, Go rrsin mnistratin an e eCtIV
Fudhainecoft 16 By iEaaat far OB P aRPIRORES EIWERC ol moleoules may
coh WE R %rﬁﬁleatrh’éébqeﬂgoﬁﬁ% &wbﬁneéugeu&ﬁgnsbbgge@f 85FS

the |nvent|on a vector or o a

quﬁMDne maybe usetmjl tartthé istabdlezhitioh of divdy naicleiccacidtmalecule against

endS FAIRr ex gy Eiarabe BRL: SAif stiorin piotfilstlataas e

trah§ Gy ah labbl‘b?jndf@ WBEtop @éniahﬂngl@f&mﬂn%hb ég‘e'n@r\/vl‘?‘f:h %‘ﬂows for the
ef fective amount of prot ei naceous conpound capab

tragscription ofisai amla@ta%mqﬁmtﬂe ghthe ek In mesmqtst:tsmlso to be

onBg o P S BblnBEh SLABEFT SRR RIRRS o e

a bi specific binding nolecule of the invention or as
produced by the process of the invention, a nucleic
acid nolecule, a vector or a host of the invention.
Finally, the invention provides for a kit conprising
the bispecific binding nolecule of the invention or as
produced by the process of the |nvent|on a nuclelc

. 1. . o a1 o, .
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kit of the invention can be packaged individually in
vials or bottles or in conbination in containers or
WO mwbhi7egnt ai ner units. The kit of the presentPdTRE005/@N573
may be advantageously used, pgter alia, for carrying
out the nethod of the invention and coul d be enpl oyed
thekéb@t%aébﬁr‘o\écﬁés ARRIrotwr é?ﬂﬁodhﬁfé?ﬁ S8R ﬁl%@brbc.@nﬁ)lecmés are

a research tools or nedical tools. The nmnufacture of

labeled. Metkogs torr éhexdetection ohwcleicaacids arewel daowesinihe ant, e.g.,

soRrf ANHARBREIE ¥R b pulierahub ot S Gy ABHLmay be
usefeisfor soicienhgamdtHodartpt esrifpingt Sk cessiarintrod0¥®eH bPthe nucleic acid
Fur’her Ilterature concer ni ngeany one of the

molacuiasgsssibedabrya sluring gengibe@pyRRREaches-be enpl oyed
Salhnn@tﬂéler%ﬁﬁﬁ‘crﬁol\%’bm'é )hﬁﬁpb@es%medoﬂ%gﬂ%ﬁ F@c}bcl%ﬁ chlmerlc nucleic
ra an

retrieved from ub ries ases
acid cmolegalarpd:carnpmmg ravvyi @f tb\evafomeﬁtwneﬂkauqﬂbm ad:nUemoIecules either

I |
aloﬁgyr chg@aw fﬁb P?%?ragﬁleﬁ%qa gughh:zgmg mcﬂecu S is Bgret oq a vector.
- http://ww. anI nl m ni h. gov/ PubMed/ nedlI i ne. ht n
Further databases and addresses, such as
Thenpegsent iavgntiem therefareialsogi@ldtes to a vector comprising the nucleic acid

m°[¢t°@’gé é{%r!g%nqgh\?%ﬁ qug// research tool s. htn

Mahy tspitablewsctorgrar@ kiown tartto&@ ekillet in isleOEIAE BIdlGdY, the Ehoice of
in the art and can al so be obtai ned usi

whighyauig deneny epdhe sunaiontiasyer aadingisigi Rlaemids, Taemids, viruses,
baétéﬁ%ﬁt?a@qe%h%Wd E I‘%‘Hr 9e<%lor§°‘)us-le_aeCBH\?érﬁ%B@ﬂgniﬁngggghﬁo%rmmeenng.

uence o mani Zed

MethuaisnwhicH dreavsll khawn 16 3hCk¢ BkiNed.in3hé rt @ behased to construct
nucl epti de and, am no aci d se uence of the bi-specific
varigi; PRSI (A NACIGES Sode | BBASATSR | tBeNEEChTUGs escribed in

Sarﬁbrdch@ ehug g@&! (q@ %ﬁ?ﬂ %%%I??ﬁreﬁﬁ%ﬁﬁ&@ol@fmt K?l%lebcu d@r Biology,

bi speciftic anti - um anti-CD3 an
Gre(@EQ’ubjisNImg BBSSQISE)t,eSD)aﬂ.dherﬁeytl damtersdmrmd Nﬁ(no(1989) (1994).
Ao Foau OFics BT Webfos8 St g inaybR ot Bg Jeddnstituted

intcAMedSLThSs Bdr EIRehy lf@“ta‘t%D fcéllé” Ay diécuébéﬁ §A €0fther details below, a
constructs to CD3 and 19 or FACS anal ysi s of

cloing NPA@r nyasasispdr fdrisp@ten mﬁlmlpéeqwewsm*k&m Relevant

s S BSR4y AT R o of <

particalar @Bl;@)epoeletls;teqblaédrﬁTmbalsclan\)g B%@tgm:irfdll@de pBluescript SK,
i -EpCAM (3- 1)x hu nti- CD3 anti body construct
pG@@EQo'E el RGO SVEiSENF RS HeClareninclude pTRE,

q:‘ﬁy!_ ép . cells.; C) Bispecific
ant @IESb gepdg?qggubr-] anti - CDB anti body construct
Preqaat@lyl @aiNOJectBB)corTEprmesn@ riuc|dip Gid vezsushoewwhichhis a regulatory

EpCAM positive Katol |l ceIIs ghift to the right .
sodfBgRE GheaPigHeRgr 89 TSl 8513 Rckienfe sagitie #ingle chain
antiboldy @mmsct@aaf.neatna&ae anti body containing protein

fractions froma Zn-Chel ating Fractogel (r) col um.

Sugh gmtdat%y ﬁequan@@s teptiehdalemantsn-Beoknawn &0 dheiajtisan and may

Y R LT e A——

lnsemldn(ﬁteeﬁ)rtlhteodmmIaneldsbnsnl@)clrfel vedtonRreferably, said nucleic acid
con[ ai ni ngﬁprotel n qufmtl on that was used or further
[RGHIS (1B OPRRYYVRIY Hnkest dP e PRIde EXPTRHFIQMAARITF! f$oSHEACes allowing
?@}? n columm. The protein
expgggﬂ § &{rlg °g§n°tkt9m‘%tﬁgé l|gspec| fic anti body
agai nst anti - CD19xhum anti- CD3 corresponds to a

nol ecul ar wei ght of ca. 52 kD. Fractions were
collected from40-120 Ml retention tine.
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Figure 5: A) SDS- PAGE anal ysis of bispecific
anti-CD19x hum anti-CD3 anti body protein fractions.
WO bmse7ms2 Mol ecul ar wei ght marker, Lane 1: celPCDBEPIOOS/@1573
supernatant; lane 2: | MAC el gate; |ane 3: gel
filtration aggregate peak; lane 4: purified bispecific
It isenvisaded ahat saifVE@torhigran expiress$ibR vBetohassmpising Abe nucleic acid
gerr@:é/si s of purifi eéﬂ%g speci fic anti-CDL9xhum
molgauie ereoding akiereditic Rindinaveplesylee! heilgyrntion: ker
Q- o . . :
The R Yool e Eh P RS TG CAIA sebfiffocs, wrilFafé HBbdbsary o
effgnithe ewpressiopmeafi dddingseduentes do whictODEY arbuigatexhtTheGRure of
bt ained fromagel. filtration. Figure 6 totoxicit
sudu by Sepi il wiers.ioneridi uppi e hast teBn i dn ekaryotes,
corft®FSehienkas gebrallNMeid® sohcteMeiRsHfRIbRRidFERe!
cel | shand C[ﬂ pc;gi tive CEQ% T-gel I ssas effeclztggrI c'eﬂr\ds
terminagons: in eukaryoies genenallyreantiahsequertesintiudeqroteters,

I.b refer o the folLow ng.hiological . .
terRGat il sheheRERat JprindRgaty B SaCuR Y iscription
fac’glﬁs.c'ﬂﬁ@tdrh‘ﬁ'd:o@&oﬂsédidéﬁo@t' ivintedescioneciolie! fea RigiaaIh, all

i nvention. Exanple 1. Generation of humani zed anti body

corgperéents the presensechavhich Atpenecassanbiosexeression, iradapgy also
; t : Lo j T3 was determ ned with
mc@(@? e%bgjﬁtcgﬁgtl %H%@t&p?oggzb@? 8é‘\?r.q%equences of Proteins
Thefermtopeodiyiliokéd! refensdsta justapositiohivdrered thel components so

Bet hesda, MD.. National Institute f Health. Nationa
de<RERBE 216 1t 3gPBRCANBIRS) TG Hidiade Gincipadn beibTtenges manner.

- " . .

A BHID 48t 108 AMRISIARIRIG foRBH B¥ch o way
thaRexpressiontod the godingra¢quegbe icachieaged usgerccanditigns ddrepatible

S S B S S BB AT B, v
for Brakdliee perbemtiit@oubler stk@dddehuciSeubidlls HrefskablyHenRe

Seylers Z Physiol Chem 364, 713- 747.) A number of _
Thygidine renited vaelen ipdrefesakly ab axpression veelaron i'expsessien vector” is

. : ¢ . . '
o QUct SFAnRER BE9UG8N I CATRIBIHS RS8N HRYR rpyites for
exprassiohaiea bedingcdeangede dn ehe rgetedtadthosar Exmessionngctors can for
. origipal antigen specificity. Additional nutations .

inSIZEFE. PRt PBAIRSE HeFTonoINaRkIVECRRRE" aiPasaAg cYedias. Expression
corhpils FHALE tLB‘F‘neome% ﬁﬁéé%%”%@%trﬂf)léchfe Eﬁfgmb?f%tgq translatable

and 1 nprove umani ze e I nve n are shown
mBNA.TBegeatory Blemeotpuenswingl expressiopriovedkanyotes ard/oCBikaryotic

T e AN T
confpiises nefhalyCpghbtees gn&iing infiicdion! & t?ar@?!ﬁi@iib#@ridg@ptﬂfnally poly-

a bispecific single chain antibody wth humani ze _
A signals amsupiagt tepiéaion of trapseriptianc andrstabilisatigreof fthe transcript,

ok et BT B L ARAREL ekt nost cos
corhjwése, &sgl, then g hiacphpaedaaptorhody im&s colit andedamyplegestaregulatory
elelih)ém hesi s, and further subjected. to genetic fusion w

th
B151 PEEPELNG | RXPERIIOR dn kYOS Brsbesls iarestagAOXT or GALT
proffAeNind8d <P i %h @MV%BSV?@QFL@/-%M&%M OUS S Eoma virus), CMV-

bi specific single chdin anti body was su oned W th
enhamneer,68¥Y40-enhancemanyargbbiEcinRondn dnBaimaliantamdt dther animal cells.

Bes@%?h@qtgﬁ\%ﬁﬁz%E%é\égﬁétgsriglgﬁgérg?@gpﬁéﬁgﬁ ! gf %‘a%scription such
regaRtoryEBIEAYRS thay-ldk 2 BbMpAdE &Far¥ctiBtion termination signals, such as
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humani zed anti-CD3 part In addition to the bispecific
constructs described in Exanple 1.1 two further
WO hiospEesX i ¢ single chain antibodies with di ffECERE2005/001573
tunor specificities were congbructed. The CD19
specificity of the bispecific anti-CD19xhum anti -
the/\@ﬁt@ﬁbl@cﬁdsﬁy drivhes ek-pohea SiRCANbARLIrbas ©F tﬁelﬁo@/ﬂdcleotude
two EpCAM specific bi'specific single chain
Fugheimegy d@@ﬂ@@lngcqrst%em@ﬁmmss/sgam xsafhleager sespences capable

of é%% Pgh%gq@%pt@?tom%o rtca:ﬁﬁga(?%é@ &)@gﬂn@mﬁto% medium

ma@(qm addeablto tHe tbdinpisepgeente of Hiengolted fmncfeuaabidmhmce and are

weﬁ”ﬁpp B 70 7EP ASS AN ARPended SapmriE Ao L leader sequence(s)

is (@rEfh&sdAbledlin é”é’proaﬂategéhas"@)NltWetrrgné?é&ﬁHr?%ﬁﬁgtlQH and termination

stable transfection into defici ent Chinese
sequancesy aodapkef¢ail), adea@erasemwmeu baphlile dfadikectMg secretion of

vt b L R S G B oot

meafiurer Ogtichally) nh@Sﬁét@F@Io l@.@tﬁ%ﬂkn@é the esdtdde a fUSIon protein
Sanbr ook et. 1989) npl e 4. FACS anal(%/sn s of

incliding Ag %@rwnavdéﬂtlfﬂqeéw@. nﬁﬁt@edﬁmaﬁtm épéwsqe icbaracteristics, e.g.,

sta?ﬁ%?fi’% %urﬂ'ééflré&ﬁngw?ﬁ tcﬁ%égg%%dpl% é é’ﬁtdﬁ db&; see supra.

In thigpadmieit, wuﬂaE%@me%malv&cms ape khowmeid. th&)@ﬁph@h 4s Okayama-

Fl o ometri.c bindin s of, ant iL-CD19xh
Be%pﬁf%@wm fvee O me B0 R, Fheroosah PCRMRAPRAGMY, peDNAT,
PelRAB I IHTRRNE) SR -PHFIN BERAD ALK PEF. o MEoEPal, PNAS (1995)
92,u§@211 -70@6, mﬁDHme retGalcéJdnseaﬂrnnﬁmbj ommmmmt (2601)s50(3), 141-

re d 1hat | m the pure cell culture
15 u?fé?%'gégﬁq @ngﬁsi s transfected with the
PreibtabiyCEAS sRprassi d:or@%? séaﬁérhééscwmcﬁé’ egRAry i E%m@@r systems in

mn on ice. The cells were washed twice in PB
vegteis gamblagofofranﬁf@rr@tngspf iiensieesing egwkaryetios ihgst twslls, but control

o 58 A S 38 1y BLABBATRAE, 1he e ras boon
incQiragater frid | theedppmopaiatetiost)othet Bpsta el n@almww ruHider | donditions

.conj ted Fc gamma ecific antihody (D anova)
sui %'%ffg’gﬁ@hiwh%ps@s n pehenupleotdeseauencry. anghas desired, the

colS B € Byicer SEFY VPR Shatbembigd o b fonton my
folloW; gee,e=.9,, th@appénd&d ex@mples. wer e anal ysed by fl ow

An IRt siBrbaic SR nihish ool e s pTo Biaress a cell cycle

mté‘rlaélﬂi@??&@ihels' an efyelct ¥yvene IﬁQfﬁeoéwﬂsfsieﬁmeWtbg%g;hbrbalifomica
Current Protocols in | nhmunol og?/ Col i gan, Kruis

nualeagpelyeedrosisevitisn(AaNP &t is as/\el eglormpeexpress areign genes in

sodfib LB AR B8 LSl R ool o of

recited nes i dridigmeritulemayi W@@hédqnt@fﬁ nbAgysatitia rédien of the virus,
humani zed OKT3 part as described in prior art.

AS
sucthasuthe Rolingdrin, gens: lRngrplaceshuoden gantralkafdhgneplyhedrin promoter.

Sueél{%f%@i‘sgand 868% éaﬁ 4@%“%\% % n@%i C %%m%dnn gene

inaatind gpBd sprodumtecﬁpmnmh\ams ckingGE#ht iprefedticbat: The recombinant

anti bo For f_the ndi i.lities t he )
vinfige i et deet T8 Bl Bt rhoRati Ry itionidss Tarvae T which the

ogﬁﬁcdfltlp, d I eqt W OWhAY
P R o7 Ef oL e o SP P Fpgethard,

Kato 11l cells were used (stomach carci noma cell I|ne

ATCC HTB-103) and the supernatants of the CHO cells
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tranfected with the EpCAM bi specific anti bodi es were
applied. The results of the EpCAM bi ndi ng assays are
wo stemwrmosn Figs. 2B and 2C. A correspondi ng bi BEBEPD®001573
anti body with a humani zed OK§J3 as described in the
prior art was used as a control. As shown in Figs. 2B
Prdmwa%%é&escb' @eﬂcmf g@sﬂ?)@éé&ﬁéz@‘mpr I'sing the
humani zed anti - 36) of the
Additionalt te@mlathmvelwmntsenaye inchuchel itragsctiplionaheascwel tasutrasslational

eniicBit PRV BRGTS Rl s BT FAEONB SR Botc RGTHLR| Sa e invention

corAptises £98IcRtdble kAdwWrdebrdtie pirkéy the bispecific
si ngl e chain constructs anti-CD19xhum anti-CD3 stably

Seleg marker ggnescesalyl fpethe gelgompn of ransfermedcelisand, e.g., plant

tissgﬁgigng'ieﬁgﬁ%e%arves K ﬂ/hf {oe %@ﬁgm@'a@amrcgmprise, for

exarapley 'ahtim@tabmn@mbmhace lalsetheaiayiﬁ of S@I@bﬁcbm Ifcngdﬂifh ewhich confers
expressed protein was stored at -

res BRI bALS KIS (eiah PRt BB LRaS8. a0 13dd994), 143
or t

1490l AR CORBR Vepigtahof 15The ArfintBlBaSict TRERYCn, Kanamyein

and pakemyein( (pdemeraeidstrel@e B J. Phél 98R)ROBZA95) and hygro, which

o AT 500 B0, T o 5 54888 H g pons
seléd&fﬁb?é' ?éﬁ@@' hﬁ%%eeﬁf Ub@d:r‘ib’ed? hﬂé?ﬁ@lﬁ/olﬁ;ﬁB{)WndH MiSws @lls to utilize

ration . C (i nmmobilized nmeta i nit

lnd@'ﬁr @nﬂa@gmﬁm@tom{w puslowiish, aliyy gelds ko ubhzﬁgb?/stmol in place of -

h t
sSSP AR Lhek 155 \OSHERSH ket By, mamose-
phosphats) isdrhéraskeedhinht Alldws foells A3 (tBRenMasndsenWO 94/20627) and
hoa)hate pH 7.5 0.4 MNaCI% and the cell culture
OD rAkiRt deseahexylase) aMieEh egopterendesisiancg( 10 nthg - omithine

o fld NS iR SIS ATDAD NS Ecp, 107

In: \mﬁrr&ﬂtlﬁ)erujmwucm;lomszlnsk/loteayxi&rdBengodejdf$mtng321drB@' brvboratory

ed. g{:’glﬂgg‘ r%)ﬁsﬁf S $peég|llpﬁ tgrég'lé%ﬂvaafﬁ%l W(%gﬁegs}s%n@%%zto élasticidin S

(Tailrﬂﬂ%) Bw‘stﬁrBu&%chﬁollBnd‘c%'eﬁmsgfﬁlggg)?%dé' pied] protein
fractions fromthe 100% step were 'pool ed for further

Usegful iscoshle omarkeFsgare a@go Gmorwn ttoathose skitledninoghaphy and are

corfBRARHL AgTeRIE AR RO £ o BellF Bichoing uoiferase

(Giacarhi, 'PIs8ok1as (1fdoe)y se7e; Satkamthy, JVBsotS Uhs eu:w@) 121), green
SDS- PAGE and Western Bl ot for detection. The co

fluofasceit eRiotriB | @ﬁ%réiﬁﬁbfeﬁ&% L3t mdaaaé} %ﬁahtor B- glucuronldase
(Je@ﬁ%%g?mwd(ﬁé@ g’lf r:;)@@z T I%(E)jhréétg is agﬂ&lw useful for

simple iahdechpid resreening cweceilsdettseuesrmnﬂ osgargsrpsoctmtammg a recited
ssay dye (Mcro BCA, Pierce) and 1gG (Biorad) as

VeCiTandard protein. The yields of the protein are shown

As bBsdrittiaBovd\the ¢8R HGélélc“éltnﬂl %&@c gdah t?éju§é<$ cgfé br as part
culture supernatants. arable yie ds of puri

of @ vectoir tovexpeessothe hspef:kfjc kimding ropieguleuot theninvedban (riéells, for,

1d I h OKT3 . Th .
o g atioBfin, OaleD h G Py aash e ugdf,ggid molecuies or
veclttn@e.‘forﬂ@ihgsgeth@O[DNW sé\ferrse (sledriodin en P Yongedf thet dvieodescribed
in PBS SDS-PAGE of the purified bispecific protein

b|sp)@@flq)gmdmg~,gtplmp|@péél@tnvgnlg%sglr‘gr ced defosthe cells which in turn
profE ¢ S Hont USRS58l pdpy SHR R26RR U froducing

wei ght was det erm ned W|th Mul ti Mark protein

standard(r) (lnvitrogen). The gel was stained with
col |l oi dal Coonassie (lnvitrogen protocol) show ng a
band at 52 kDa. The purity of the isolated protein
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was shown to be >95% Western Blot was perforned wth

an Optitran BA-S83 nenbrane(r) and the Invitrogen Bl ot
wO Mosiot7e§x ) according to the manufacturers praaupr2005fives73

anti bodi es used were Penta Higg (Qui agen) and

goat - anti - nouse- al kal i ne phosphatase (AP) (Sigma), the

theyhpémtion eﬁ@é UhicoBeNBdyBEX-TADBr (rBlBaBlechiit@ieBlisbohd & the most
bi speci gr otei n was detected bl)lé West ern’ Bl ot

imeiRaRtRpRicsbaTs Bhdane Franséas Sutableewsions; methads 96 gene-delivery
f
sy%%@i_sgfeo‘?q? B)ltlscp%g Arﬁ '\/R/lcz)xgé’rliﬁe'tl{bééﬁ)élt oacq%%@ﬂ?é&'nf 158 Httaflire and are

knbws ptectte peasdn lskrlledsnm/vthm atyi remel, z&d., atBtdreIﬂm NaturenMedicine 2

(1 bahEE Saraben e Boe Koar ok e Treld: Andersacspience 256

(19@2989%‘1@ Wma@?@ﬂm& 3@91(@@?45 5'5%19%8#1%@&'34@%996) 370-

ecific antibody (
374eMublhalisex,107y. Res.e’T éb@EéMGWYHOBG @viodera,eBloodM1 (1998), 30-

36, VBl CRhe o g (122 292 Maukly Kop NRE At i 11 (1007,
289@9@ Vewrdletli, #ifn "Gae metm@{ybaaogehsssq Gy, TN@t@lré Medlcme 2
he resul ting effector target cel [ mi xture contained

(1396105'1ﬂlaﬂ1ﬁ6 8 I9§/?eﬂ4@92 WO186/00897, &3 15558859 U&5'|589 466; or
SC&%&JP (ﬂ{r ééntgtgéwfdﬁg g@%@moﬁfgﬁﬁbééfﬁé??ﬁﬁ MI'{'I&Qé%lted nucleic
amsiolnnngeauigwaanggg/egtc/wwh? bel ldesigslpdni?mrdl@nd lntroductlon or for
i ncubat e t % or ours t
intradugHoRivia [IRARAMSH, OFt il N@P@&% Z% Qdy%dquﬁ)vtrﬁb rekevisal) ing the cell
I
PreTBRUAD %, PHPThE el Lo el WBHSREfI: Bl "aFEggR bt or derived
therefsomi, mmoawrmeéerabbf seydateﬂxnsca cheypoceitl Avaexabgdatfor an embryonic

t|v tro eacti on, wher
StefT o) b8t e et glisia S fell B3 HesBHoPS . Mgk IRyop, Nath Acad. Soi.
Uspegd)§1gg3)rgag4@4ggl n 1% saponin) as positive control.
On the basis of these readings, the specific
cytotoxicity was cal cul ated according to the foll ow ng

b 8 BREAASTRES SRR Sl ARG i oo e
inveftion.r 8aid] host Hldy beipgotuckl by dsteoduzimnpssid aluéaﬁsone of the above

typically had R2 val ues >0.97 as deternined by Pri
desghfhesbyact torpLihRPAYETHIN Yrldensicone ehtherpkays dmyoed Tucleic acid
mo‘?é&@e 8t #RSinv8hio ﬁﬁ@?\%}ﬁoét}‘qh@'ﬁhgélﬁe Bf 8P 1 ¥4<t%ne vector or
used for conparison of bioact e cytotoxicity
at lefast bee busp&nao‘:ldo"nalet:uIleodyhagashmay@mslamwmmmsmbn of a gene

enfURGLES Ve RS nad Fing Ruhal b s RS soristivGtaani zec

Th&EE3cAGed AEEleISSld inblEE@e Rt VRBLGRIOF tN@fhvEARESh %léh is introduced in
control. In the bispecific format the bispecif

thenhoatinay githergntagsatedn® thewgancane pf trea)ost SEQ may he maipfained
ncreased cytotoxic activity (EC50 val ue

ex@%énaéln%@fhﬁa&lkpar ed to the humani zed OKT3 as descri bed

Thé mostlean beE@yprorhyetd Sbemdblc cdius, these results

denonstrate the mmjor advantage of the HTRroved

The, (@R | &r@&aaﬁm H@@e@tﬂaulm@u@%amcmw@ ®esrme Bansformed or
7 ,

tral%:\‘t%c{/e‘?it\’vﬁﬁ Pﬂ’,&’ Bk H‘l\ﬂdr(' gnvcg déLﬂ%ér’m ﬂ% tﬁ@%@(%sﬁﬁ %egﬁcﬁem of the
lnvbnhmd?rfukaryomlcr’rmsts may incibde gramiredatigblag vell as egapositive

for. therapeytic applicatio ased on the stron
bagGHig RN Eoa T SHATPIP el o MR URH Staiialiaqnarcescens and
Ba&lﬁGé‘“s[lBﬁhs’ %etta%aEMkéﬁéﬂc '% rhé¥ntRE lididdd g@?éteﬁl&h%f’ plant, insect

hus, the bispecific mblecules of the Inventio

prow de an inportant advantage over the prior art

anti bodi es when treating patients since they show at

the sane tine a high cytotoxic activity and are | ess

i mrunogeni ¢ due to humani zati on. They therefore offer

a clear inprovenent in the nedical field.Cains A
blspeC|f|c blndlng nol ecul e, mhereby sald nDIecuIe
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aci d sequence of an anti body derived |ight chain,

wherein said am no acid sequence is (i) an amno acid
wo zegueEmge of SEQ ID NO 2; (i i,)E! an am no aci (PCEERRII@®1573

encoded by a nucleic acid sefdence corresponding to

onHRARAP i o9 CHD A s SR ADESEATh

reomrnmhaemtmrbdugncm pma:édofe dhe prdteinceraide dsyotiensatymscleotide of the
ent conditions;

presink i Rptidr et BEReaaladionay HeTaralEpsy b Esploially
prei&fitE M YL 4 Ela@ﬁgﬁ Be ba\hﬁ:s%n@alhfg@%% dbfdlﬁdqgequence of the

enetlc code to a nucl eoti de sequen
polypeptlcmwdf 'meu m\yewmri*amdwgelpetmalls aJsdthmemtoran Netedmnal FLAG-tag

angRLERF R RESTAS (e ey i shattor R AR TS heptivi o 8

anmaélwﬁﬁobt?ﬁfefé@ﬁlya@dnhﬁ@ a@@@OAﬁ'dh@vb%ésﬁﬁbgéll%tynucleotlde can
system and (b) whérein a second domain is or contains

be siged éa Fansiesmr erriransfectibe Host using asyiadthe techniguesy eammonly

ol o 5 L 0 TR RGP B e
opaﬁabmlrtkeddgeﬁes/ and expretsingithémtihee gumm:ka@nd acteria

cha cterlzed b aV|n a serjne at position L24, a
arev\gpﬁ BOWP iR &R ?F‘dg %'ﬁdo‘?acltéum ne at position L96.

PreFBthW S.s%?&fﬁe‘ I‘Pof lé‘%g%%tém]n%%ﬁ @geﬁ,grﬂlhgﬁt %@!oﬁ'dﬁ‘irﬁal cell.

2,” whereln region o
It is pa@upulaely envisagesl thatthefrecihed hostnapbect seqomatan oell.

oo A e GBS YIS0 RIS rdma o s

likePSPEI0N6r NB/® A fusesietdh e hp&itePbxshpleds pértfcgla3by preferred
wherein the donmai n which bi nds to/interacts wth

arenghtéhcelfssag baplisex is a scFv. The bispecific bindi ng

e bl S0 et ok MY G Mo et ing 8, B rcoos,
| Biotéshrnohnlogy, 2008)r0skEss-0e8)consi sts of the amino acid

sequence of SEQ ID NO 10 or is encoded by a nucleic:
aci d sequence of SEQ ID NO 9. The bispecific binding

i 4 RS Ao ReE e ke iariioR Pl felefbs: et Rieass tasshe

prociREbe ¥ BREBEHIE Bindihg § ﬁ%léétﬂé%f tHe Fnk}én%ﬂ BQn‘@)‘Fl‘sﬁ'\g cylivating a
sequence as depicted i 14 or encodéd by a

celh@m/@r thealaost of dlog ewca@tl@n usgqr condiiipns suitattie foyi thpeci f i c

exili e R BRNES HisCo RiERERh Aol Dot hafio BidBetpiah”

isortinggecoveringy thetbigedid BingprCinbictufefromntBe MellnR e cel |
surface nol ecul e(s). The bispecific binding nolecule

CU'B-E@&UBPngﬁG'%T‘al m 7, wherein said one or nore cell

Th%aégﬁ?e{ S). |l?1§é§)| sp%f{g%i c bi ngl ézyssgnﬁg%lt gdgggngdn%to
techolqulealhmonn tBe anﬂ‘teranhremmhmelamﬂcgrdwtmﬁhe pol@peptlde of the
t her i fic blﬂdln nol ecul e

invalics e S be spesRadfeas e SraRanequB celiviasiysaies, gr golluiar
meqmah@ fRRAGAS. "F}?é IsBldtioRdhd Wfr&faﬁbﬁg}g %Eé/w&% ﬁg%@g;ﬁém}eékpressed

sel ected fromthe group consistling
polgpaptidasert-the imERtRN mERbe, byammom&mpnmmeammmh as, for

ok, Bl ol WERER S8 Ao

sudE8s tHaWe, in(@®I0ig the UsecsishibnsdBnal e lpol yﬂbnéﬁa%nbodles directed,
Car boanhydrase 1 X (MV CA | X), CD44v6,” Soni ¢ Hedgehog

(Shh), Wie-1 , Plasma Cell Antigen, (nmenbrane-bound)
| g, Mel anoma Chondroitin Sul fate Proteoglycan
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(MCSP), CCR8, TNF-al pha precursor, STEAP, nesothelin,
A33 Antigen, Prostate Stem Cell Antigen (PSCA), Ly-6
wo giesnoigéei n 4, E-cadheri nneoepitope, Fetal PCT/EP2005/001573

Acetyl choline Receptor, CD25pCA19-9 marker, CA-125
mar ker and Muel | erian I nhibitory Substance (MYS)

Reagihstra tagpst the posybeptide af Heinednilon anhs glescrifhGnTRE,
FAP (fi brobl ast activation antigen), endosialin,

¢xamples. sAS, CD63, TF-antigen, Cora antigen,

T“%?@s@%% doh e, cuing Bt B ont e Rt e einPa ot lnown in

thecarhtordependvoe tiee hosmwtemcanddthécﬁmresm@npystm#venmr used in such

consists of an amn el ected frqgmthe .
P R8T 0% ParaeIEns APag MR OdE GHASIcE £TP U GORGNAGS clowing the
exp‘-i’é@slbﬁ Bpa ré&)rﬁbméﬁt p{dPQCPefiﬂldé”bF@ Knee WQHénﬁﬁ Thus suitable
encoded by a nucleic acid sequence corresgon i ng
COrBEPNDCAD. be TRtermingd Rycjheaperarmakibied dn < QU@fﬂid@ the absence of
ucl ei ¢ acid sequence hybridizing with
fur&%@%ﬁ%%@#ary strand of a nucleic acid sequence as
Ondefeéxpedssat, (thp blBﬁ@dSlﬂ@tb‘mml@nholebllel o #ad imvention can be purified
conditions; and (d) an am no,acid sequence encoded b

aCGOTANG! dPc SRIARde GliReRUIGRi Bh 19 dUherBFNERGacaAMONIIM  sulfate

prercﬁﬁféltlbnog ffn[ig)c%ﬁﬂﬁﬁ% er‘d?é?ﬁ#uﬁ lﬁp@ggﬁc’q}%ﬁc ’b&% d@ﬁgﬁ‘@&&ﬁegé and the

I|kem§eec Boepasctitrdieig Ruwificatiomt, SpringbeMerlags bi.¥. (k882 ubebstantially

PuGCh b SRR A gash s P todBrh Qe Tspat e A Feleniad and 98 to
9990 bF §9BRAN HorSodeherrCatdd 3t priferrdd, fSt BRAMRadSItRal uses. Once

sequence encoded by a nuclelc aci d sequence
putdfied, qaastialtyl oy te dosE@eareiti@s degired, ctheabispetifio birdidg molecule of

tnep FVBRIRS gy AEH G4 o Ref eirimtialy JRBHRATE eraamorpat) or in
de@élbﬂm wpéﬁoﬁﬁlngeéssa@dpﬂoﬁeﬂ@')esuFdﬁheﬁhbrdﬁgﬁ@fmples for methods
itions andoé\%:P an anmi no acid

bridi zat1 on con
foré@m&%ﬁwmsawac hindirg molrGule obtheeinventipn &M g culture are
netic code to a
de%ﬁc%[‘%ﬁa@@ ffle a‘ng)lélnPeany 0 I(ngf (b) and (c). The
bi speci fic bi nd| ng nol ecul e according to claim 10
erein i d. secgnd domgj n npri ses or consi sts.,
FURSTHa0 e oo khEoNcR BOVEISSe PT Po PSSty COMPTEKIO 2 bispecifi
r
binSig QiR NS IS FertRry O RIAAE PITolig hioIBEe v prgiuced by
thebgroaeasjdisaiasedcamb\@e@@wﬂbcmd sxpecide of UDQ)IFSEQUD[D a vector or a
L . 21, 23 5 . an am aci d .
nofEfledie Eienlify faig” Hopmaisnloll BRyequaReETy,' also comprise a
prol¥ipatEbFd TdmMpdUNd BQPQQI@bEFﬁNIQFn\g éhf adivaforasigmal §b€ immune
aci d sequence as de-ti ned b) under stringent
effegtpr icells-aMosh peefiesatly osaid @@mp@@)loans aannh@rraapqutlcai composition
u 0 n |
furg};%g ecgcfe}ﬁgnﬁﬂgs%gﬂf)gél L}flt @b‘ﬁ%e gﬁfﬁgpéﬁ&;@ d rn %padlﬁzers and/or
ex¢ipiehent i de sequence of any one of (b) and (c) The
bi sbaem fic binding, nol ecul e accordj ngﬂt oclaim1l

In theclight pisthePreseatinventiompiaid cpradeing QV%PQWU&HS providing an
actg\frﬁtlgg g@h% REGHEGR eRbEO S2NéT RIEy BE 5%8 :é% ﬁ%?v:a(tl%ﬁ’éiﬁnal for T

sequence correspondl ng-'to
celis P(rbperzmi fa)mnnats abpmtslaqmmecwnpodms bymprisedisperific antibodies

and oL R SRS AP B R, PdBeatl s actvation
sigh@PtéfMCEells may be provided via the T cell receptor (TCR), more preferably via
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hybridi zing with the conplenentary strand of a nucleic
aci d sequence as defined in (b) under stringent

WO twphoi7dszat i on conditions; and (d) an am no aEiTEP2005/001573
sequence encoded by a nucl eigyaci d sequence which is
degenerate as a result of the genetic code to a

CDoumbkulglof 3166 UITR € Pedtemaye00€ cdim dl)nd@nebr( ebmplize, but are not
bi speci fi_c bi ndi ng nol ecul e accor % to any of cla

imited dog SCEV s13pegifier or nCo3, sceiv's é@@@ i6n 01t tha Hercell” receptor or

S BAAIRR) S BREEH RS SIS A SR b1 54 oot

vargabto refjiogs ﬁmaarMHGf-mdbaendem mantér Fus medliating thel pmmary T cell
ucl eot i de se,

actg/@llgr&t%gnql C;Iﬁqe( Ipéots %@rﬁ?@q@dﬂ Jpay (a‘ﬁo Jrovi e an actlvatlon

sigRMCHoR O %m&ww‘e@to@n@@ﬂmﬁ he dTRHIE dell Bx@mPles of immune
protein conprising the am no acid sequence sel ected

effgatemealisevhjcio ape oangacyllsmqmnnsadrwteeaua FB cellhand NK cells.

In agcg:é[fgag@gd@ S en%ﬁp%ﬁ{fﬁhg@ %argffc%é&gél'[gncﬁnﬁosﬁw elates to a

corﬁﬁosuﬁ&a fdradniinzuatiefto d@a‘-ﬁ@ﬁﬂﬁméﬁrwpfal liraa A pavieht) Ih Be

npl enentary strand of a nucleotide sequence as
pre&ﬁrfedqembpﬁlm@)t thedmargtaqeﬁgéaithwmsmrka@m@ﬁses a composition for
L n
par‘éﬂgé?éell 'F]rgﬁgcrie 2l ?trﬁ%ﬂelﬁgﬁ e ?e% %ﬁ%r‘i‘%h@?@w agﬂwlﬁ‘lstratlon or by
dlrenhmjecttordlatcsﬁwmwe arftugnaur.dt ls(lb)pdnycu/bawemﬂsaged that said

ubstitution, deletion and/or additiopon or .
phay E\?&PH?'C%{HW%?&%'S&“’?'H@%{WHB aa%%“tf”é é(tﬁj'é]ﬁb%o'éﬁ[:t%%'on

Adr‘ﬁh%th:ﬁldh“&f' tﬁ@ts'uﬁﬁblé idHs ﬁ\é%/ B effdbted Bg)dlﬂ‘?erent ways, e.g.,
nucl eot i de sequence enco I nNg ot el n havi an am no
by Ma&eeemmelmtmp@ntomwssumlt&aemumttmhuscmlarh eommumr intradermal

adr('ngg 8&“8(%(\%%3%6 fc%%{:%)rgng)og Zﬁ&}égaﬁ%@ﬁ#f@v%%non may further
corﬁﬁ@@ﬁrpmaﬂnaée@daﬂ?tabbeptfabtéﬂ@arﬁ@ngxmgeé@fbelt@me
nucl eoti de sequence of any one of (a) l@psehgh@A vect or

phargiageutical gasriergareiwelbnayn mﬁh@@’baa@m gphatabyffered
salﬂ'\@ s%rlutf'o?ms Waker? ?ﬁﬁﬁ’sﬁor?é AidD &ﬁwa% e%‘ulgl%g Nedrious types of

a nuc I'C acl se ue
wemagtdmm wterilg lsenmenepetbab‘bynﬂosnm ctcvnm?smtg such eargiers can be

I ﬂ]uence accordin to cl &%16 or 1 The VL‘@L
forrgp aled Py wedl kslowyco iepal Mg et BPS"P§ H“%%Td#t i on
coMF&4ifiéns LarBe tadniiniRedrel %?\@FU[SJE@F%F §t§,gﬁf:godé"'okgeaThe dosage

vector according to any o ai'ms process
regfmen whlkbe detkratineah by ftha attesgiagighysiciamaid glimoaldaatogs. As is well

ac YR g%'glr]rﬂadlgaf@r]rgﬁ,ﬂ?églgg% g@’t a:llrmt: gr&q:el gpfﬁ? Iléjep%rn%%euspson many factors,

mclﬂnﬂﬁ@’t%@'}f&tfeh?é‘%nz@' b@M* BArfAbE afee RS Hp é’tftlchfé‘? compound to be
bi speci fi c bi nding ecul e and recover|n

adrpinisiecast SBksirse iandgobtendl administeione geneia ?hﬁaltla wandether drugs

T e T R

of thbépfﬂrmaeé@tlda‘l cOMPioBItidA, sh@ulwsé&n theaingerafl 1eggit® 5af units per
claim16 or 17, a vector of any one of cI aims 18 to 20

day,HoWaNest aémora reefared deragedor peanus infysicn mighideindhe
arBAOLES, DR, ol R TG ALLBEBI AR SPL o

10@\/agcazersmr@baéf€mwomau? € B0 Yy éncprho‘su ptdi€fably 0.01 ug to 10 pg
onprising suitable for ations of carrier,

units: peyi ilogears of hedy waiglst pardiaus. Parisulesiypsefarrashdegages are
di
ol dR S Pty PG AFORE9 o 346l Dosages
proliferative di seases, tunorous di seases,
i nfl ammat ory di seases, i nmunol ogi cal disorders,
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aut oi nmune di seases, infectious diseases, viral
di seases, allergic reactions, parasitic reactions,

WO gadteer sus- host di seases or host - ver sus- gred1/EP2005/001573
di seases. Use of the bispecisgc binding nolecule
according to any of clainms 1 to 15 or as produced by

willtvzey BuUDS @‘Béfeﬂfedcdo%egezar intraGeivled gdmirdstratiorpdiEDMAGSs dom

claim16 or, 17, % e vectaor of any one of clains 18 to

approxigiatelyel 05dat1 007 cepias #f the PHA melecyie Jé\eachranosjﬁoras of the
mv?iﬁﬁd{fﬂr[‘ﬁ%ﬁ%é S@hirf: I'oEéIﬁFoxf %t%rﬁg |<?% @f g‘t |Ri'§tc{atlon will generally

or anelloratio
be patamml tiyse.di, Setesenoaisly; DfNAan'r@talsg bélaéﬁ'ﬂlﬂwter@d dlrected to the
| nol ogi ca | SOr qer n aut nmmune ()
targeliage, Pouiablolsketlyens b HaisG oF Frieron dardes sl Gk by
| I t [
catfiBlef 10 bl Relif AR Ay, RRCATANM TRl Baltd %fg?h?ﬁ@ﬁgﬁa““ include
stepileaaqueousor noneaquanus setutions) sosmnsmnsofand emulsions. Examples

of RipraifacA afls 258 Bonfene IRHEH Bghieliiife oblGel veagtale ois
SUCRUAHINEIGIE SHdSBRSEabl@ BrddHicesiepsSuch 8@yl okddtal Aqueous
di sease, all ergic reactions, parasitic reactions,

carge@flﬂclsdéfsgfweh@é@ofmhg@awe@ugnsohwgﬂsee@ublor@rwsuspenswns
mc@(k)iﬁ\ i e{}}qﬁbﬁf@ba%?dlg F’Qreenrl]%%g}/émglreg%cl ?dm‘?ﬁ BRRride
g e step o ra ec rve

admni s an e

solmimurﬂmgérsdiextm@pelexfrosé)andlsog|unmblal©ube retaediRiggérts, or fixed
process. of

oise ireniensuS  RBickescineide duidiSng rObiATE repibelshen QBcEpvEr
rep‘éﬁ%q‘éﬂr& &ﬁcrpésrﬁ%‘éneq{%ggf Orfhﬁ"d@? S %%XHB Vﬁ)o aPH thd ‘ﬁk@ OBteservatives

of ¢ alm 27 erein sal
andsathiee additives ntaynalso beheresentsithods, dd)taexarﬁﬁleoanﬁralcroblals anti-

furth th tr
oxigi o piE Bt a0 S uRnate i CbgRar ARt s et In Ageitan, the
pha?ﬁ'fdc\é@hbalrbo‘ﬁh;ﬂfﬁﬂoﬁ o thb%é@wﬁﬁ\?@ﬁfoﬁrmw k&mpFide proteinaceous
hod of claim 29, wherein said proteinaceous

cam@napblsmoe Os sgmmmlmmmmrsmmmn@gﬂ@wmey peaferably of human origin.

It lsné)r“n%étﬂga li@g gyﬁllﬁr egHEQIegé?h;?@%‘?tﬁdsr{ !iﬁthg [ﬂgé@%n might comprise,

in ammwmedhbprbﬂemweouem:@bmdlmg mo¥étuléder ﬁu@b@lat:l@mdlecules or
mol ecul e. of claim 16 or 17, the vector of an

veckors angoding he e (4 desasbeddn b drvangion), Auher biologically active
agefiSRIdEnRh Off thd RG] o b lellthalhieBEHY Cal RorHctilth, Such

agerfts mlglntrbézﬁcugsrmstnmgmreihe gast-imestinal eysjémc Ideulge aﬁlnyas
he, vect or of e. of .cl

Cyt%éi'c%fdrliQ%PFﬁ"f'P“%E RREEHEiH %@%ﬁfw%nﬂ 'W’e%"o”s (e.g.

riidasigrdi®)s M@%lat@iﬁ rftha! | rﬂgj’éh’(
co PCT <r160> %6 <170>ggjategtﬁlﬁgvaé?gliyﬁk&ﬁ%@%w 1 ig?éﬁQsTcell

co-gligulatqry-mgkcules 18:-cytokingg knewn yetgedite <220> <221>

Posssiﬁégﬁ%lggﬁoeflﬁé?g%ﬁ] algﬁgﬁ?{gpf ﬁ\te' cgo?mgés@org(g):g ﬁm' Bgentlon are

turicgegs dirghbses Ceamicerd, spetially bpriaélidl cahsadAdRcihomRBl iRACGS
60 atcacttgca gtgcaagttc aagcgtaagc tacatgaatt

breggt cRNCEHcEOIQR EaBely §iPsiale canegt teadand)agelt eanrger, non-melanotic
skiff ERhERAC BEAAE SRR HaSitSLRRLYABY, §5CBLSAAANEEP endometrial

cancer, cervix cancer and kidney cancer, lung cancer, gastric cancer, cancer of the
small intestine, liver cancer, pancreas cancer, gall bladder cancer, cancers of the
bile duct, esophagus cancer, cancer of the salivatory glands and cancer of the
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ttcagtggca gtggatctgg gacagattac actttcacca tcagcagtct
gcaacctgaa 240 gatattgcaa cttactactg tcaacagtgg

WO zgs/apgvsncc cttttacttt tggccagggg 300 accaagCrR@UEP2005/001573

agatcacc 318 <210> 2 <211> 10§ <212> PRT <213>
artificial sequence <220> <221> source <223>

thyroidtgtarides ether Blimorowsf diséddesf likel denigtd turers3 Yhélanomas,
<400> 2Asp lie G n Met Thr G.n Ser_pro er ser Leu Ser

al |wmas,sqgrcq®|as(3a - 93@0@@0@@1% Fushgr U@carmnsﬁp@aqmpm%tﬁtlon of the

R BbASER o B DRI B5edSa2arshydtindh dsoases

an Tmm%ldg)cmﬁjlmne@ an%rtoihyaurhednsébaeﬁmn cht\cmis diseases, viral
50 55.60 r
disB g ed oS reTtioNSLP S ES IRl AR IR SaOFATbVgTses a5 Giep 2B of host-

Ve,@gs BitlgigeaAka Thr Tyr Tyr cys Gn Gn Trp ser Ser Asn
he Thr 85 90 95 Phe Ay Gn Ay Thr Lys Leu G n

I|e Thr 100 105 <210> 3 <211> 30 <212> DNA <213>

T asrabSeiien T W e Rforh As; 655ioaR SRR TG alipbe a diagnostio
corﬁ?@ﬁ@BMfurlﬁé@Cb‘on% rx0Eg] C apiiiiallg A s P _AGAC rRERG AR dbr JBtection of
10> 4 <211> 10 <212> PRT <213> artifici al sequence

proliferative: tigeasgsy temorguss disagses=hasynatasy i @ﬁe@seSarlmmunologlcal

AR PeclERCT ey 51000 fadl, 0, o, avro

redhfﬂéns,lemraaltlbl freactionls, sgrafteversus-Pdet diseases or host-versus-graft
diseases.

The bispecific specific binding molecules of the invention are also suited for use in
immunoassays in which they can be utilized in liquid phase or bound to a solid
phase carrier. Examples of immunoassays which can utilize the polypeptide of the
invention e.g. for diagnostic purposes are competitive and non-competitive
immunoassays in either a direct or indirect format. Examples of such immunoassays
are the enzyme linked immunosorbent assa (ELISA), enzyme immunoassay (EIA),
radioimmunoassay (RIA), the sandwich (immunometric assay), dot blot and the
Western blot assay. Further assays, which can be used for detecting the bispecific
binding molecules e.g. in diagnostic assays are FACS-based assays, cytotoxic
assays (Cr®', fluorescence release) or dye release assays.

The bispecific specific binding molecules of the invention can be bound to many
different carriers and used to isolate cells specifically bound to said polypeptides.
Examples of well-known carriers include glass, polystyrene, polyvinyl chloride,
polypropylene, polyethylene, polycarbonate, dextran, nylon, amyloses, natural and
modified celluloses, polyacrylamides, agaroses, and magnetite. The nature of the
carrier can be either soluble or insoluble, e.g. as beads, for the purposes of the
invention.

Said diagnostic composition may be shipped in one or more container comprising,
optionally (a) buffer(s), storage solutions and/or remaining reagents or materials
required for the conduct of medical or scientific purposes. Furthermore, parts of the
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<221> source <223> /note="Descri ption of arti ficial
sequence : hum CD3 CDRL2" <400> 5 gacacatcca
wWOozmghpger tc t 21 <210> 6 <211> 7 <212> PRT <28GHEP2005/001573
artificial sequence <220> <23d> source <223>
/ note="Descri ption of arti ficial sequence: hum CD3
dia@ﬁ@ktid cormiBition Af phd hinverdionLgan e pAbkag@iarindiviﬁualI)mn vials or
& <211> 27 ,<212> DNA <213> arti ficial quence <220>
bottlgs PL I Gombin 'QQSBCPH&'%Q"S@&‘&‘H'F'C?WPB‘EFUF‘ artifi cial

TheROHR ANy diétentladefd e mé‘tﬁQ@?o? la‘b@ﬁﬁg&m% to those of ordinary
t agt aaccc tctcact 27 <210> <211> 9 12> 13>

skifhrim ithe (artalEmpﬂeacﬁdﬁgdype&z)iiammrwhéchzggg>be used in the present

RIS ETGABOE bRk, ShPlad BRSSPt prmpouncs,
chémfurdeeft cethpeurids} andidlslubliteseshdeompouhdsci al

sequence <220> <221> source <223> /note="Descri ption
of arti i cial sequence: hum CD3VL" <400> 9

In Sar‘?'n%ts ?&ergga&‘@ﬁe& rﬁ%%@cﬁl%%{eflf HvehiGat tH?et 8589439 dispecific

caga acc cacttgca gagcaag aagcgta
bindagpirgdedule @f ttiad dageriogauraa déruting lﬂcﬁleewiago:rodutad by a process of

agagat.ggat . ct at acaca gt cttc cat caagq.
the (o080 e 400G o ot Bohosloab e divertbittosdba prepartion of a
phAFaeRitat c&ﬁ?@&%ﬂ?@e%@a@@d %él&fp?\%rrﬁhbé@t‘ic%meposmon may be
t caacagt gg ag taacc ctctcacttt tggccagggg 3
empiayesgiot the ameohm, Ba@ment ®r aroelioration of a prollferatlve disease, a
tumorous disease, an inflammatory disease, an immunological disorder, an
autoimmune disease, an infectious disease, viral disease, allergic reactions,

parasitic reactions, graft-versus-host diseases or host-versus-graft diseases.

The invention also relates to a method for the prevention, treatment or amelioration
of a proliferative disease, a tumorous disease, an inflammatory disease, an
immunological disorder, an autoimmune disease, an infectious disease, viral
diséase, allergic reactions, parasitic reactions, graft-versus-host diseases or host-
versus-graft diseases comprising the administrating an effective amount of a
bispecific binding molecule of the invention or a binding molecule produced by a
process of the invention, of a vector or of a host of the invention to a subject in need
of such a prevention, treatment or amelioration. Preferably, said subject is a human.
It is further envisaged, that the method of treatment further comprises the

. administration of an effective amount of a proteinaceous compound capable of

providing an activation signal for immune effector cells. Preferably, said
proteinaceous compound is administered simultaneously or non-simultaneously with
a bispecific binding molecule of the invention or as produced by the process of the
invention, a nucleic acid molecule, a vector or a host of the invention.

Finally, the invention provides for a kit comprising the bispecific binding molecule of
the invention or as produced by the process of the invention, a nucleic acid
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<211> 106 <212> PRT <213> artificial sequence <220>
<221> source <223> /note="Descri ption of artificial
wo sesuemge: hum CD3 VL" <400> 10 Asp lie G reddEP2DbS/001573
G n ser Pro Ser Ser Leu Ser3Al a Ser val Ay 1 5 10
15 Asp Arg Val Thr | i e Thr Cys Arg Al a Ser Ser Ser
moledul&ea vagtor bea h2e8t ﬁBth&Onwsrmo“ﬁrp Tyr Gn Gn Thr Pro

Sagel%/it l@éarf}"g&aﬁ{@&@ rét& iy pay t@)nsé{ th%?@f'q%gé%éﬁfc@c&pmposnhon of
eseflt ﬁr@eﬁﬁor@a}ﬁd%é\é%iér'rdﬂa ééﬁsn-efb’bf d %nfﬁ?ﬁeNrT@ée_lthl @r injections

er ser
or Tyfusiops. AgyactageaualyTithe Sdt osélne Arerasmtolrweutlcnmrfuabewomprlses

onl3r°ET Byl sstorall TR aTyr Jefmaihozieagblif, pr naterials

reqiﬁ%@%oﬁﬂ?eléoﬁdwtt‘(ﬂ médidal dredititiogsipbses.| R rmte, parts of the
sequence: hum CD3VH' <400> 11 caggtgca
it B e TRGTION G50 duHBRRFagPE R Vel g0t Sots gigacembinaton

in ggnfa(fr%rgt ?P%ul?%ﬁ%ﬂ}%? %&acﬁé GAE e gt ?F&%gﬁ?‘ invention may be
gccagy ¢cagggaady ggctggagt

adw’ctagg@ﬂlsaxt usledla dritec tafia g for gt aygtingr duadhaahemodlmthe invention and
tca aaggacgc tcaccat ¢ t ccagagaca .act ccaagaa

co g R, BRIHIGYeh i a1 GEiehe b GPAISA 00 SR TAG DG tRjae 0. 58 & research

too"l’é:Qﬂgltn%Hgfal abbisC MHD ALt B @ tRROKER égéfe?%l follows standard

tgccttga ctactggggc cagggcaccc cggtcaccgt ctcctca
prdﬁ:@liuE@lWhlchzarGZmemtbghemmrPﬂﬂflleQ[tBtheaart| ficial
sequence <220> <221> source <223> /note="Descri ption
of artificial sequence: hum CD3VH' <400> 12 G n Val

Théi;e Bnd®thedmbbdifheris afd disEloge@and\éricompadsedbyine ddstription
15 10 15 Ser Leu Arg Leu Ser Cys Lys Ser ser Gy

and' xamﬂlesppéthmpre,s\egt n_rrryentm\ Furtberhieranye ppgcqmmg,@my one of the
anf%&iit%,r}n@{h%dgf Bséré dnd egﬁpgﬁ{dir%] bgell’naiweéj irPadrd@néPwith the

present invention may be retrieved from public libraries and databases, using for
example electronic devices. For example, the public database "Medline", available
on the Internet, may be utilized, for example under
http://www.ncbi.nim.nih.gov/PubMed/mediine.html. Further databases and

addresses, such as http://www.ncbi.nim.nih.gov/, http://www.infobioqeh.fr/,

http://www.fmi.ch/biology/research tools.html, http://www.tigr.org/, are known to the

person skilled in the art and can also be obtained using, e.g., http://www.lycos.com

or http://www.google.com.
The figures show:

Figure 1.

A) The nucleotide and amino acid sequence of the humanized anti-CD3 antibody
light chain and heavy chain (SEQ ID'NOs.:9-12); B) the nucleotide and amino acid
sequence of the bispecific anti-CD19xhum.anti-CD3 antibody (SEQ ID NO.:19, 20);
C) the nucleotide and amino acid sequence of the bispecific anti-EpCAM (5-10) x
hum. anti-CD3 antibody (SEQ ID NO.:35, 36); D) the nucleotide and amino acid



10

15

20

25

30

- FAGEangdypisief eBggeindingtwas pedogned

Gy Tyr e Asn Pro ser Arg Gy Tyr Thr Asn Tyr Asn Gn
Lys val 50 55 60 Lys Asp Arg Phe Thr H e ser Arg Asp

WO 2508882 Lys Asn Thr Ala Phe 65 70 75 80 Leu KETIEM®5/001573

Asp Ser Leu Arg Pro Qu Asp 3ar Ay Val Tyr Phe Cys 85
90 95 Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr
seqUecBlof tifa bispeyific CAtIISCAMOSHY x Rum. éati-CbD8 aviéibo®e(SEQ ID
Ser 115 <210> 13 <211> 729 <212> DNA <213> artificial

NOggdudfke <220> <221> source <223> /note="Descri ption
of artifi cial sequence: hum CD3VH VL" <400> 13

caggt gcagc tggtgcagtc tgggggaggc gtggtccagc ctgggaggtc
Figaee @agact ¢ 60 tcctgtaagt cttctggata caccttcact

FAGR BT o' B e guApan AheaE @Rt sonerigetd tiaena cnyte or

EpGﬁQ/I aat cagaagg t gaaggaccg attcaccatc tccagagaca

act ccaagaa cacggccttt 240 ctgcaa“gg%ésga%;&tvggmrkat cells. A)

BisfBLHR LRI 6] AGRE LA 584 H0087 SAGAAFISER) ORI A56 Bincing

to QY YLDV @ﬁh@g@pogmew\mme cble.; B)dBispecific anti-EpCAM (3-
ctccatcctc cctgtctgca tctgt EHS aca agt cac catcacttl%I
thwﬂ Baantitogy coasHHs! @E—iﬁ’ 8 EpCAM was

i
"3 ccaa%?“%’*@ﬂ?@%%& ?ﬁg%'ﬁsﬁﬁggﬂ‘%@?%%@g%ﬁ@%@ (5-10) hu.
ant'a@D@gmtﬂio@ygmsagat (SEQ4DINDc 860. BindingctagEpCANwas shgen with

EpGRM Setie ekl Belinoh shitodas FERTShamdBhdace 20

<210> 14<211> 243 <212> PRT <213> artificial sequence
<220> <221> source <223> /note="Descri ption of
Figarei3ti ci al sequence : hum CD3 VH VL" <400> 14 G n Val

EnffbR py it Bh g ShicitlE anffic g3 i st 3 aibadiBoafygprotein
fradho'ﬁ%rfro'Fﬁ% fr'il@h'élfﬁtm@r Ei'a'&tf k8 c%'ﬁJrﬁlQ Thr Met H s Trp
n Ala Pro Leu G UTnﬁ,“eSS

Arg G
ngtnoadwrmc;n ay280 ne frem 5@~53éml refegticn ine wastueAornonybound
proﬁg m@@ﬁ@eﬁwﬁroﬁgn%ﬁégﬁyﬁtﬁr %ealﬂ tEﬁ‘% 14 il %ecflcates the
humanized bispecific construct containing protein fraction that was used or further

purified.

Figure 4:

Protein elution pattern from a Sephadex S200® gel filtration column.

The protein peak at 82.42 ml containing bispecific antibody against anti-CD19xhum.
anti- CD3 corresponds to a molecular weight of ca. 52 kD. Fractions were collected
from 40-120 ml retention time.

Figure 5:

A) SDS-PAGE analysis of bispecific anti-CD19x hum. anti-CD3 antibody protein
fractions. Lane M: Molecular weight marker, Lane 1: cell culture supernatant; lane 2:
IMAC eluate; lane 3: gel filtration aggregate peak; lane 4: purlfled bispecific antibody
anti- CD19x hum. anti-CD3;
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65 70 75 80 Leu G n Met Asp Ser Leu Arg Pro A u Asp
Thr Ay Val Tyr Phe Cys 85 90 95 Ala Arg Tyr Tyr Asp

WO 2fotbss Tyr cys Leu Asp Tyr Trp Gy G n GBCTIOR0AH1573
110 Thr Pro val Thr val Ser r val Qu Ay dy Ser
Gy Ay Ser Ay 115 120 125 y Ser Ay Gy Ser dy

B) Wystétt bRstParfiPsis df SurfiedbidBecifirarf-CD188hum3@nti3®D3 antibody
140 Pro Ser Ser Leu Ser Ala Ser val Ay Asp Arg val
Largy M:| Melerntaroysight sharker, lsmer socelt gulivig SéFPGFSé?af&elane 2: IMAC

oYL 95 748 44 BoBi el el AL BTG IAR, Mooy ans
CDigxhua. ahitisCBerobt&ineddfon gl fltratival Pro Ser Arg Phe

Ser Ay Ser Ay Ser Gy Thr Asp Tyr Thr 195 200 205

Phe Thr lie Ser ser Leu Gn Pro Qu Asp lie Ala Thr
Fig:HY]é glyr Cys210 215 220 Gn Gn Trp Ser ser Asn Pro Leu

: r Phe Ay Gn Ay Thr Lys Leu 225 230 235 240 G n
Cylotaxidityr assai/0of tigpecHiclantBTD 19x1Hm Diiki-EPBBantiyadyf (SE@ID NO.:
opSeauence <220> <221> source <223> /note="Descri ption

)of arti f i cial sequence: CD19VH' <400> 15 caggtgcagc

NALBr8@efs Werd 9886 Gsdaryct cals 4A8 TD4 bositiveé CB1 LGN Faldffector
60 tcctggcaagg cttctggcta tgcattcagt agctactgga
99

celisgagck Jogtiogddgt®gagg 120 cctggacagg gtcttgagtg
gattggacag atttggcctg gagatggtga tactaactac 180
aat ggaaagt tcaagggtaa agccactctg actgcagacg aatcctccag

The aipagatdraovil4Aoat peadetcrbal dyc refgenad abgdgyHollowing biological
t ct gcggt.ct atttctglt,ﬂc aagacggcga{ge 300 act acgacgg o
exqra@lggefﬁwtaam margtyglusteatygAchate BRideRuaestEHRLas gdirpitation of
sco}%o f%&?fr&%eﬁﬁtin tiph2 <210> 16 <211> 124 <212> PRT

13> At i [

I cial sequence <220> <221> source <223>

/I note="Descri ption of arti ficial sequence : CD19 VH'
<40?> 16 Gn Val G nLeu G n G nser Ay Ala Qu
ExgmPl&dt Arg pro Gy ser 1 5 10 15 Ser val Lys | i e

Genefatforf ok htinfifized antibbdyspetifid f8P theé EDIghtid¥A

The location of the CDRs of the CD3 specific antibody OKT3 was determined with
reference to Kabat, EA, et al. Sequences of Proteins of Immunological Interest. 5th
edition. 3 vols. Bethesda, MD: National Institutes of Heaith. National Center for
Biotechnology Information, 1991;2597. NIH publication no. 91-3242.

The human framework regions chosen to receive the transplanted CDRs were KOL
and REI for the heavy and light chains respectively. The structures of these proteins
have been solved crystallographically (REl: Palm(1975) Hoppe Seylers Z Physiol
Chem 356, 167-191,KOL: Schmidt (1983) Hoppe Seylers Z Physiol Chem 364, 713-
747.)

A number of additional, murine residues were introduced into the human variable
region frameworks according to Adair 1994 Hum. Antibod. Hybridomas, 5:41-48.
These residues that have been changed are important for retaining original antigen
specificity. Additional mutations were introduced in the CDR1, CDR2 and CDRS3 of
the light chain. The CDR sequences of the humanized OKT and improved
humanized CD3 of the invention are shown in Table 2. The sequence of the
improved humanized CD3 binding molecule is shown in Figure 1A; SEQ ID No.9-12.
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20 25 30 Trp Met Asn Trp Val Lys G n Arg Pro Ay Gn
Gy Leud uTrpl i e 35 40 45y G nlie Trp Pro

WO tdoyoasge Gy Asp Thr Asn Tyr Asn Ay Lys Phe BO/BER06N01573
Lys Ay Lys Ala Thr Leu Thr Aha Asp G u ser Ser Ser
Thr Al a Tyr 65 70 75 80 Met G n Leu Ser Ser Leu Ala
Ser @ u Asp Ser Al a Val Tyr Phe Cys 85 90 95 Al a

Tabled2/T18e GDRS dhthe Tight El;'haln\tﬁlth@oos%;ge&mf antithody OKAIZ2
EDFRPofLUUT Aing Aklid's8qubhBe E‘ézféé(e UEnfé'Hf val

ThEVEIDSe! | PRz ORTS0> Ml S8 <212 I
:

(@]

SPEY “'n;;n.grmsa PRl gg?ggg»‘s% u\rdgé %ﬂ@@)
> 17 ga {Slm : gt
{3 agoace. LG Tt o L OGS ST ASEEID Nov8)

vvv

aagtgttgat tatgatggtg atagttattt gaactggt ac 120
Example@at t c caggacagcc acccaaactc ctcatctatg atgcatccaa

LT R T Re———
paﬁggt ggat gc t gcaacct at cact gt cagc aaagt act ga ggat ccgt gg

300 acgttcggtg gagggaccaa gctcgagatc aaa 333 <210> 18
Example 2111 <212> PRT <213> artifici al sequence <220>

CorgfhiER ienispaRind Kb R, P BaRingdhd' ittlocies i
huﬁfymfﬁ@aﬁh.acﬁsrpd;eu Al a val Ser LeuGGI yl 5 \1/0 15 Gn
ser n ser

Thqﬁ\l/ix@@cgdlngéhe@c@ qu(fx%fessamgrmmﬁe@emnmyw @tained by

ger%rs V@%SRI a psuﬁjegfe@ Er% &4§SI?| e rokg?ﬁoé'ggegggscﬁ to
ob®n Almjspawlcﬁ‘mngléi chaBeaniiodySdiig By SBEQ [AND PHe; 2INr The bispecific
oA oot B foeShen e o
mtc??r% ?Ea%n@%ﬁ’aﬁ{@ipr%@&oﬁ\béc%ryp# DHER. Lys Leu @ u lie

r-'-q

DAY P2 ) ®J
J-

Example 2.2

Construction of bispecific single-chain anti-EpCAMxanti-CD3 antibodies with
humanized anti-CD3 part

In addition to the bispecific constructs described in Example 1.1 two further
bispecific single chain antibodies with different tumor specificities were constructed.
The CD19 specificity of the bispecific-anti-CD19xhum. anti-CD3 was replaced by
two selected EpCAM antibodies 5-10 and 3-1. Thus, two EpCAM-specific bispecific
single chain antibody constructs anti-EpCAM(5-10)xhum. anti-CD3 (SEQ ID NO.:35,
36) and anti-EpCAM (3-1)xhum. anti-CD3 (SEQ ID NO.:33, 34) were obtained.

Example 3.

Expression of the bispecific single chain antibodies with humanized anti-CD3
part

The anti-CD19xhum. anti-CD3 and anti-EpCAMxhum. anti-CD3 constructs (SEQID
19, 20, 33, 34, 35, 36) were expressed by stable transfection into DHFR deficient
Chinese hamster ovary (CHO) cells as described by Mack, M. et al. (1995) Proc
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<210> 19 <211> 1494 <212> DNA <213> arti fici al
sequence <220> <221> source <223> /note="Descri ption

wO ms/arvgx i ci al sequence: anti -CD 9xhum antRCHIERB05/001573

<400> 19 gat atccagc tgacccag3g tccagcttct ttggctgtgt
ct ct agggca gagggccacc 60 atctcctgca aggccagcca
Nadldtagt $¢jdiSA B2 TGt 928t Acansdedtiongafdbe gxpeessidtOvector was

aacagattc a. acC C CcCccaaactc ctcatcgt t atcc
peftafaeT aher caigan bhdsthals Healagntortths Gelis Idrugoer & 9oso).

t ct gggacag acttcaccct caacatccat 240 cctgtggaga

aggt ggat gc tgcaacctat cactgtcagc aaagtactga ggatccgtgg

Exaowledgt t cggt g gagggaccaa gct cgagat c aaaggt ggt g

FA?%%@%@%?% oi gﬂi@g@g&gl\égg%{ g'ggg%'%'%g% ?ngrg gLstpCeté@c antibodies with

huggiiized apti-CD33uAtt t ¢ ct gcaagget tctggctatg cattcagtag
ct actggatg 480 aact gﬁgt ga agcagaggcc tggaca gg{t )
In SrdaiAgtieghtha Hneiapalty Wiy ceaaigosaindie: sanafiltt a FACS analysis
wagg%?fbtrﬁ%a?‘ t ggaaagtt c aagggtaaag ccactctgac tgcagacgaa
tcctccagca cagcctacat gcaactcagc agcct agcat
ctgaggactc tgcggtctat 660 ttctgtgcaa gacgggagac

tacgacggta ggccgttatt actatgctat ggactactgg 720
Exﬂﬂl‘ﬂﬁéggga ccacggt cac cgtctcctcc ggaggt ggtg gctcccaggt

FIdif 28¢tdiabfic/ SOmAh§ | A1y s 08 Bt CIOdh I Hhti-CD3  bispecific
aggtccctga gactctcCtg taagtcttct 840 ggat acacct

antibadyaggt a tacgat gcac tgggtccgec aggct ccagg gaaggggcet g

cui P8Ry ds SRUSTRL 03D B EEhaHREHlo 0B TAF and cDS posiive
Jukaeeals [ At Ja8sIPRUBe 8 ) WeledGse (R HDJEOR Ml Bells and 200,000

ct gagacccg aggacacggg tgtgtatttc tgtgcgagat attatgatga
Juvtk@gpeléscwgte rssbatad \ggféﬁguﬁ the §yE aRh GUBHE R PgFRRtant 0P CHO cells

tra@%g{ecét @ith l‘tfﬁgéﬁtg-m%gﬂﬁaﬁtg@fmlgégcig?E{Eyd&gfgg? for 30 min on

aagt ggagg ttcaggtgga gtgdacgaca tccag ctcca
icel A0 tells necd grasHegicticed gt RBS.aTheadhe diindingadfcthe construct was

ool TS B Ee e Bk ereeooy (o
1: PSR GF PB: QWHCQ%CFWQQE"CQ%@JP%@@@ Bfaa P ARG AEp and a

at ctgggaca 1380 gattacactt t cag cagtctgcaa
Phycoeratigiat conjtgatad it garmacspcifivaariibealy (Bigryayagt diluted 1:100 in 50

1 B5E0UR5 b AGS' (a2 IRAIRET 89 B8RS oo PECisgaR el outture
methAfInstddd of seN taRuresliperndtahbwabeseti(FRureR, Hin

line).
artificial sequence: anti -CD 9xhum anti -Cb3 <40)0> -
Cellp wgi® [anplysedj by fiaw oiemetrynored AGSAPalitss (Begiom Rickinson,

1. e T ' .
HelfogB). SACS Jtaliny, St Rfadtaflhd of, e Hiostefiog Syepsity were
pedepnerasTgesdribedAsn Clrent \RrofdcolsGn imhiunoligy (Eolidan, rKruisbeek,
Marggicsn Shevackyang Blopst, Wilgy-ntersidnee, 2002). rie binding activity of

the bispecific binding molecule was compared to the binding activity of the
corresponding control bispecific antibody with the humanized OKT3 part as
described in prior art.

As shown in Fig. 2, both anti-CD19 xhum. OKT3 and anti-CD19xhum. anti-CD3
(improved hum. OKT3) bound well CD19 and CD3. |
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50 55 60 Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Asn e H s 65 70 75 80 Pro Val @ u Lys Val
WO 2®p/oAose Al a Thr Tyr H s Cys G n G n ser WIEBHIDD1573
95 @ u Asp Pro Trp Thr Phe @y Ay dy Thr Lys Leu d
ul i elLys Ay 100 105 110dy Ay Gy Ser dy Ay dy
Exémpledi2dy Gy Ay Ay ser Gn val 115 120 125 G n

Flaig cxjomeisg Biading) anplysis cotsaticepCANXIE. Qiti-GlJa bispecific

ant-fiébd@' a Phe Ser Ser Tyr Trp Met 145 150 155 160 Asn
Lys Gn Arg Pro Ay Gn Ay Leu Qu Trp lie
Fodqstlﬁgnoflme b“ndlrtgwbllllt@ of therEpGAM seif@ bispepifithantibodies the

as$8if abehediiben I Bprinlf £47was rapdad iy Joling froaications:

insfddd 3€95N%ﬂﬁ éoﬁelllsebEé’@AMS%oshﬁé HNato SEIr cEllsl WeRre S®ed (stomach
Al a Val 'l% Ia Ar 210 215 220 Arg Qu

Thr
carq:moma]rc |I|n e Hen supermaipntpyof the CHO cells

traﬁf;e?wés% tégﬁ\eeégCgl\X b%féc o agr%odlg% Vg%& %}gﬁheéal Iﬁe fesults of the

EpCaAM @lrﬁdlﬁgras@hys @rey sebwn\Val Flgal 2BiandPeC. @& ¢oﬁegpéim‘|ng bispecific
260 265 270 Leu Arg é%ﬁ' Ser Cys Lys Ser Ser

antmdypwét TAr hypgnize 3,85 GsgribRg beh%pii'oﬂ'raé" Was used as a
§ Gn Ala Pro Ay Lys Ay Leu Qu Trp e Ay 290 295
O Tyr lie Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Asn
As(maWrym Fads. 128 apd52G1 the3 bBpaeific Asmmsiiugt Bomprising the humanized

S n ser s, Asn. Thr.. Al a Phe Leu, 325 330.
ant SO SEQRD HES. 2 oplfr REgnbetsids Snawinyfly bafgr Bijding than the
constfuc Ritunthmzed O K 350 Arg Tyr Tyr Asp Asp Hi s

Tyr Cys Leu Asp Tyr Trp Ay Gn @y Thr 355 360 365

Pro val Thr val ser Ser val GQu Gy Gy Ser Ay Ay
$5y Ay 370 375 380ser Ay Ay Ser Ay Ay Val Asp
%ﬁ{? € Gn Met Thr Gn Ser Pro 385 390 395 400 Ser

Puﬁlﬁbatlen ofthé| bispectificatofbirubte witly thel iniprovéd: hUmanized anti-
S Arg 405 410 415 Ala Ser ser ser val Ser Tyr Mt

CD, 'Trp Tyr Gn Gn Thr Pro Ay 420 425 430 Lys Al a

In E{d&rﬁgp@j{% tﬁ?gbigbéciﬁb! "Sin518 cHAfin SBhstr¥ictsVahti-& 9RRUm. anti-CD3
stably transfected CHO cells were grown in roller bottles with HiClone® CHO
modified DMEM medium (HiQ) for 7 days before harvest. The cells were removed
by centrifugation and the supernatant, containing the expressed protein was stored
at —20°C.

Akta FPLC System® (Pharmacia) and Unicorn Software were used for
chromatography. All chemicals were of research grade and purchased from Sigma
(Deisenhofen, Germany) or Merck (Darmstadt, Germany).

The humanized bispecific single chain construct proteins were isolated in a two step
purification process including immobilized metal affinity chromatography (IMAC) and
gelfiltration .

IMAC (immobilized metal affinity chromatography) was performed, using a Fractogel
column® (Pharmacia) that was loaded with ZnCl, according to the manufacturers
protocol. The column was equilibrated with buffer A2 (20 mM sodium phosphate pH
7.5, 0.4 M NaCl) and the cell culture supernatant (500ml) was applied to the column
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val Pro Ser Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp
Tyr Thr Phe 450 455 460 Thr lie Ser ser Leu Gn Pro
WO gdoso?™ge | ie Ala Thr Tyr Tyr Cys G n 465 470 ATBERB05/001573
Gn Trp ser Ser Asn Pro Leu pr Phe Gy G n Ay Thr
Lys Leu G n 485 490 495 lie Thr <210> 21 <211> 360

(1 Oq'alli\’mthlmxlﬂowﬁia@om mifmnial ih(fe soumem w_s%md@ﬁﬂbuﬁeuAan
<223> |/ not e="Desc tion of arti eque
remg A ALNCLARTE 8 Bt PRia o s ele 46 h0g Brlemgeadient of buffer

B2 g@@ﬂﬂ%ﬁﬁ%ng ﬁﬁgﬂ%ﬂé?ﬂ 7529l ORPRABH 75 # Frﬁfdé%@t) Step 1: 20%
ggcttctgg a cct act aact act gdctaggttg ggtaaagcag

buffer B2aingtE cogan wlgmest Step2yt 0% buffer BRinal® cokunn volumes.

e AL IB B FoEE e 10 PEe TR Ao RRLAC A

purtf@hﬁng 9grégpgt agcct gacatttgag gactctgctg tctatttctg
caagactg 300 aggaact ggg acgagcctat ggactactgg

Ge@gtai@agggamamggmc wasqgrioroetdon 38ephadex S20044iPrep column®
e<220>

(PrEgiege) sauibathd b BES. (i, BR A BRRE RsaTRBS tow rate
1mBeH)anGR s ecft@d WSDSIPAG R an§Westd Bfdt de‘r cﬂ@cécﬁéw 'I(He column

u Gn Ser a d uleuval Arg Pro Cg/
wasrnrevswslwgahb_@ted for mlwlaroyglgmgetqr@"@éuon mqlecrtyar Neeght

SR EP R P S, O L TP g

uTrp 35 40 45 lie Ay

Pro@ap d:omceeltl‘ahenfrcﬁ tEey pbefieddgondtacls veee PdieterrﬁiyxedAesmg protein
Al a Thr Leu Thr

assgg péjlell_éﬁ@gg Bsgfﬁ %SFC m%%%g%{%giyafﬁ apsstghdatg pf\%?'nGThﬁ Y'e|d3 of
theé@%&%@ gqgégwgwg nT'héblBrL‘%uﬂ cHné?lﬁ:t??%)u@S%éﬂ]rﬁf&é{fg&b&ell culture

sup&gpatants. TQ@n(p@rame ryleldQ a0 urifiedGpyofeinr Whre vabhtaifted for anti-
CD\fsxhuSr%r anti- rCD%% /nﬁf%ﬁ’é a%ﬁ-élgil Qlfhus;\?.goﬁ%giz(%%\ﬁg/ml).

The purified product had a molecular weight of 52 kDa under native conditions as
determined by gelfiltration in PBS.

SDS-PAGE of the purified bispecific protein was performed on precast 4-12% Bis
Tris gels (Invitrogen). Sample preparation and application were according to the
manufacturers protocol. The molecular weight was determined with MultiMark
protein standard® (Invitrogen). The gel was stained with colloidal Coomassie
(Invitrogen protocol) showing a band at 52 kDa. The purity of the isolated protein
was shown to be >95%.

Western Blot was performed with an Optitran BA-S83 membrane® and the
Invitrogen Blot Module® according to the manufacturers protocol. The antibodies
used were Penta His (Quiagen) and goat-anti-mouse-alkaline phosphatase (AP)
(Sigma), the staining solution was BCIP/NBT (Sigma). The humanized bispecific
protein was detected by Western Blot showing a 52kD band (Fig.5B). corresponding
to the purified bispecific protein in the Coomassie stained SDS-gel (F'ig. 5A).

Example 6.
Bioactivity of bispecific antibodies with humanized anti-CD3 part
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<213> artificial sequence <220> <221> source <223>
/I note="Descri ption of artifi cial sequence: 5-10 VL"

WO 08077988 gagctcgt ga tgacacagtc tccatcctcc CtPEDEPRGH001573
cagcaggaga gaaggtcact 60 at gggctgca agtccagtca
gagtctgtta aacagt ggaa atcaaaagaa ctacttgacc 120

In drget recsify the aigie CRotbxiradivity ot theraensdtgidteet btspteaﬁbgag'gmodles
at ccactagg 180 gaat ctggg(g tccctgatcg cttcacaggc
t

theé@ﬂwagasgag%wea@aﬁw ctcacc 240 atcagcagtg
t gcaggct ga agacctggca gtttattact gtcagaatga ttatagttat

ctcacgt tcggtgctgg gaccaagctt gagatcaaa
Ex%gg'égﬁ > 24 <211> 113 <212> PRT <213> artifici al

ants-?mts)cb?ﬁﬂm-lebabispeuiﬁoeamﬂg&iy (580D 80::20) . on
0 ti i Ci seqgyence: 5- VL" <400>.24 d, u le

Targgt NikMcolis 11 SaP IPPeTesdRbaler i b e gaiasin Al Molecular
Pro?grs)’zg"r 30 ffin ke 39 CYUnla&h é(ﬁthré_g‘i ng’ﬁlyoﬁger "E\)O%S\)ﬁdéaer%ef[\ cell culture

n ser Leu Leu Asn Ser 2
medisim, Tgelld everéhicolinfedTrndGmixed Vmith_)GDprDvaey GB15 Beells. The

resigfing atfaotonta(peria sXues danienedie x 6l 56l g 2agio° cats
cell@I p/ersfh'l (@"D’ ré'thi oMMd?h%nTbbdlbgbwgﬂér dﬁﬁeaQn7ﬁPm/1|O°/€ FCS to the

Ser Ser val Leu a val Tyr Tyr
required cmgneatsatg:m @ /Ascp:f ﬂngsf s@@{forrwasmdﬂe_cbtp ther C@lﬁéuwe}nswn and

S IV R Ty T s

in th83AculsationCcmeditg wdquantitaxescin aﬂhbmsoehcerréaﬂer ahdlcompared
sequence: 3-1 VH' <400> 25 gtgcagc t ctcga
wut@mq ggg@,speg%a% ggnhgcgqrg@g %agtogay{\ggpa@% otoxnc compound

eSS SRR A0 PLTEELIE il AOSCaRa il vas

detganmedtfbctntali)gg/asegtc@gst(ﬁmmmm 1830 saparin} gagmsitive control. On

e PR ARTES P e OB ] VLSRR A8 to tho
follé\%@:fgfg?h& Iﬂggﬁ%hg‘e g%&g @2§u§@?g?@%%% ]<£Fluorescence
(To%%éll_ilsls Fgluo?gscencg %8ontrol) g?oo J

Sigmoidal dose response curves typically had R2 values >0.97 as determined by
Prism Software (GraphPad Software Inc., San Diego, USA). EC50 values calculated
by the analysis program were used for comparison of bioactivity. The cytotoxicity of
the bispecific antibody against CD19 and CD3 with humanized CD3 part is shown in
Figure 6. .A corresponding bispecific antibody with a humanized OKT3 as described
in the prior art was used as a control.

In the bispecific format the bispecific humanized improved CD3 (hum. anti-CD3)
(SEQ ID NO. 20) has clearly increased cytotoxic activity (EC50 value 50 pg/ml)
compared to the humanized OKT3 as described in Adair (EC50 value 195 pg/ml).
Thus, these results demonstrate the major advantage of the improved humanized
antibody binding to CD3 of the invention. Due to the about four-fold increase in
cytotoxic activity of the improved humanized CD3 in the bispecific format this
molecule is highly advantageous for therapeutic applications. Based on the stronger

cytotoxic activity lower amounts of protein are required for therapy than of the prior



<211> 120 <212> PRT <213> artificial sequence <220>

<221> source <223> /note="Descri ption of arti ficia
WO esuEnge: 3-1 VH' <400> 26 A u Val G n Leu REUEEA0034001573

G nSer @@ yAad uleuvgbLys Prod y 15 10 15

Ala Ser Val Lys lie Ser Cys Lys Ala Ser Ay Tyr Ala
artPheleCuiesAThugOthesbispedific rrTastcddes oftlye Tmyentiah prpsidé am important

R agtet e v i AR o
the503a§5e 66mBha_~igh C%)Mot'e)kﬁ: %lctn@u 8)7 hér;}déeél\l/rg;r%és“i%rﬁﬁrﬁb ¢ due to

Ser Ser Ser Thr- Ala 6 n Leu Ser
humenizagan Thieystheredore, Oﬁgpa s&aarAnnarmaalmamrin e aslicH) fioll.
Cys Ala Arg Leu Arg Asn Trp Asp G u Ala Met Asp Tyr
Trp Ay G n 100 105 110 Ay Thr Thr val Thr val Ser
Ser 115 120 <210> 27 <211> 321 <212> DNA <213>
artificial sequence<220> <221> source <223>
/ note="Description of arti ficial sequence: 3-1 VL"
<400> 27 gagctcgtca tgacccagtc tccatcttat cttgctgcat
ctcctggaga aaccattact 60 attaattgca gggcaagtaa
gagcattagc aaatatttag cctggtatca agagaaacct 120
gggaaaacta ataagcttct tatctactct ggatccactt tgcaatctgg
aattccatca 180 aggttcagtg gcagtggatc tggtacagat
ttcactctca ccatcagtag cctggagcct 240 gaagattttg
caatgtatta ctgtcaacag cataatgaat atccgtacac gttcggaggg
300 gggaccaagc ttgagatcaa a 321 <210> 28 <211> 107
<212> PRT <213> artificial sequence <220> <221> source
<223> [/ note="Descri ption of arti ficial sequence: 3-1
VL" <400> 28 A u Leu val Met Thr G n Ser Pro Ser Tyr .
Leu Ala Ala ser Pro d y 1 510 15 d u Thr lie Thr
lie Asn Cys Arg Ala Ser Lys Ser lie Ser Lys Tyr



20 25 30 Leu Ala Trp Tyr Gn G u Lys Pro Gy Lys Thr
Asn Lys Leu Leu lie 35 40 45 Tyr Ser Ay Ser Thr Leu

WO tiosn78er Ay lie Pro Ser Arg Phe Ser Ay 50 BGI/BR20&88001573
@y Ser Ay Thr Asp Phe Thr u Thr lie Ser Ser Leu
GQu Pro 65 70 75 80 G u Asp Phe Al a Met Tyr Tyr Cys
G nG nH s Asn @ u Tyr Pro Tyr 85 90 95 Thr Phe
Gy Ay Ay Thr Lys Leu d ul i e Lys 100 105 <210>
29 <211> 372 <212> DNA<213x artificial sequence <220>
<221> source <223> / not e="BIARY ption of artificial
sequence: 4-7 VH' <400> 29 gaggtgcagc tgctcgagca
gt ct ggagct gagctggcga ggcct gggge ttcagtgaag 60

1. ctdh g@lpgc&icd@jgdmgdng@cu&meby saich decitle ogmprisegoargeonsists

ggt cag, 1 ctggac aggtccttga gtggattgga
gaﬁ%&%@‘%@&ﬁ%&gg taatgcttac 180 tacaat gaga
agtay awpeckic an@ooCesid dttlgast v donamanpetificallobmeadednteracts
240 tccatgga c tccgcagcct gacctctgag gactctgcgg

t ct at t With ghe Bemane g conmrigyawbereit gaigh drmatiiceamprises an amino

cgact ggt: c , . . : :
maoot G Secyesh ¥ qn $HR607 290 83 18 981eim. Hierpin said amino
artifiacidlsegagnemize <220> <221> source <223>

/I note="Descri ption,of artifici ence: 4-7 VH'

<4005 B0 harRe 4 seadindes sra BABEES: &y A

A u Leghy Ahpnas@idh P 1 r i i

Ser o) L)l%] %ﬁg'g%eér&de%éﬁruﬁ' ee; Endotd bySH nkgleic ki Yquence
Tyr A y ceuesponding to/SEQIR N@:rl;Arg Pro Ay G n Val

Leu d,.4 Trp. 35 40 45 e dy 3 u val r Pro Arg.lie ;
Gy adillarh”#ing, adiA, sBapetioq’ eafias B " fudidlide Sequence
Ay Lys Ah)]/ﬁri(fibfn LemthT theAlcamisiémeyitarpektrafl  9er a Thlcleic acid
65 70 75 80 Ser Met GQu Leu Arg Ser Leu Thr Ser

Asp Seequence/as definedine(iipgnder stgnggst ganditions; ang

S0 e R 1O i 8 g i

is degenerate as a result of the genetic code to a nucleotide

BQQ2
o< C

sequence of any one of (ii) and (iii)
with the proviso that amino acid sequences according to (i) to (iv)
comprise amino acid substitutions in the CDR regions of the light chain in
positions L24, L54 and L96 according to the Kabat system; and
(b) wherein a second domain is or contains at least one further antigen-
interaction-site and/or at least one further effector domain.

2. The bispecific binding molecule according claim 1, wherein the domain which
binds to/interacts with the human CD3 complex is characterized by having a
serine at position L24, a valine at position L54 and a leucine at position L96.

3. The bispecific binding molecule according to claim 1 or 2, wherein the CDR
region of said light chain comprises or consists of the amino acid sequence of
SEQ ID NOs: 4, 6 or 8 or encoded by a nucleic acid sequence of SEQ ID
NOs:3,50r7.



115 120 <210> 31 <211> 336 <212> DNA <213> arti ficial
sequence <220> <221> source <223> /note="Descri ption

wo whs/em7es2 f i cial sequence: 4-7 VL" <400> 31 pgagrr20apiones73

10.

t gacccagac tccactctcc ctgcct gica gt ctt ggaga t caagcctcc
60 atctcttgca gatctagtca gagCccttgta cacagtaatg

@Brsg@cﬁ [:tbefr‘f@ﬁé gﬁolégﬁeta%ﬁﬁ cﬁﬁ@aacfgg‘éf?%%ga to 3, wherein the

ccaa cctgafct acaaagdt
t ct @@ggkﬂﬂhucagﬂtmgﬂlhteragsg/gﬂawie lngaae 1% eonpis istacsaFv.
act caagatc 240 agcagagtgg aggctgagga tctgggagtt
tatttctgct ctcaaagtac acatgttccg 300 tacacgttcg

- 57996 HedRE IR N A 2o 20 oLaRTs o & wherein

<22said /dcvmaalwae@tblndpttoldmetﬁctamth the diumdn €E8@uesroplex comprises
-7_VL 00>..32 G.u

Val Met i hr \Pro L
SerON@NSS O 47e eyt afid giuetiss o) SEIRING 10 Shs 58oded by a
| | engdsic Qerd SegueiRle SPBEGID N©F gleu Val H s Ser 20 25
30 Asn Gy Asn Thr Tyr Leu His Trp Tyr Leu G n Lys

Pro Ay G n Ser 35 40 45 Pro Lys Leu Leu lie Tyr Lys

TSN Sl Yol Y o

I efdmd WhicBlbibas tétirgeidts Withutha! leurthn LCBS n:dnqblefaco)fnpnses or
Val qr%/ﬁistphe Cys Ser G n Ser 85 90 95 Thr Hi s val

Tyrcofisistpr ey amino @5 ARAUEpse s, depicted ik $5Q EBQNO.: 14 or
105¢ ﬂé&ieﬂitép% nﬁél fddid s%ﬁ@ni%é%SE% 3pz.artificial

sequence 1> source > /not Descrl ption
of artificial sequence: anti -EpCAM 3-1)xhum anti

- " <400>,.33 t t tcttat

cthee Sisnecifc. bR Eedtue, BRERTHS fa et Helins 1 to 6, wherein

ggg%é%@én@ Yoeadih #DEt RASE Bhé YRh&CAdenlinforadRdnaine §becmc for
one or more cell surface molecule(s).

The bispecific binding molecule according to claim 7, wherein said one or
more cell surface molecule(s) is/are a tumor specific molecule(s).

The bispecific binding molecule according to claim 7 or 8, wherein said
second domain is a further scFv.

The bispecific binding molecule according to any of claims 7 to 9, wherein
said second domain specifically binds to/interacts with an antigen selected
from the group consisting of EpCAM, CCR5, CD19, HER-2, HER-3, HER-4,
EGFR, PSMA, CEA, MUC-1 (mucin), MUC2, MUC3, MUC4, MUC5AC,
MUCS5B, MUC7, bhCG, Lewis-Y, CD20, CD33, CD30, ganglioside GD3, 9-O-
Acetyl-GD3, GM2, Globo H, fucosyl GM1, Poly SA, GD2, Carboanhydrase IX
(MN/CA 1X), CD44v6, Sonic Hedgehog (Shh), Wue-1, Plasma Cell Antigen,
(membrane-bound) IgE, Melanoma Chondroitin Sulfate Proteoglycan
(MCSP), CCR8, TNF-alpha precursor, STEAP, mesothelin, A33 Antigen,
Prostate Stem Cell Antigen (PSCA), Ly-6 desmoglein 4, E-cadherin



WO

11

12

13.

gggaaaacta ataagcttct tatctactct ggatccactt tgcaatctgg
aattccatca 180 aggttcagtg gcagtggatc tggtacagat

bdos/aTmgL ca ccat cagtag cctggagcct 240 gaagat tRECTEP2005/001573
caatgtatta ctgtcaacag cataatggat atccgtacac gttcggaggg
300 gggaccaagc ttgagatcaa agdfggtggt ggttctggcg

o tope, SR A PR B S BRET LA R marker, CA-t25

gt gmagedr?gnﬁgngggg@gv ;nhibttgr?a@gggt@(h@b; g‘?ts)gﬂ?eépwrg'gpb Il, sTn

S LGtADAI { To; ABU0R8. abACOGRal ABIO(RipbdeT addivation  antigen),

gggmlh ERE99H2R8 SA@W&%%H&@@&%@@%%@Z CD22,
acagcctftta tgcagctcag tagccétgaca tct'gaggac

ct gigog1gf, aypti 00C MI-NIMP € 601 Shgatideeayh C-2§ggacga
ggct at ggac tactggggcc aagggaccac ggtcaccgtc 720

tcctccggag gtggtggatc ccaggtgcag ctggtgcagt ctgggggagg

cotpd ‘B%;ﬁcméobiﬁeﬁwg%ﬁ%lé:%é&‘aﬁ'@zgo El'éﬁﬁtﬁ,giggerein said second

tcttctggat acaccttcac taggtatacg at gcact

t ¢ cdproaingeormprises)gnagnsjgiscofgarmgmigg acicd) gequence seletted from the
900_agccgtggtt atactaatta taatcagaag gtgaaggacc

gath chogt ctccagagac 960 aactccaaga acacggcctt

t Ct?1?aaaérﬂaﬁﬁ&ﬁﬁéi@@@u@ﬁéé‘é@ﬁrﬁgéor‘?cﬁﬁgwsmIlj@@.: 16 or 18;
tatttctgtg cgagatatta tgatgatcat tactgccttg actattgggg
ccaygcat ADBY @ENidyt IeAtENCec encodedt Dy gaagyelgiga acid sequence

agt ggagqt t t, ) ggt ggagt gg

acgacat %:oér%%gggg‘%gggs$§g@gg{)cgﬁ %%ﬁa’gt ctgc atctgtagga

120@) gachyaghim coid cesjuchceagngodedt by caagadera acid sequence
gctacatgaa ttggtatcag 1260cagacaccag ggaaagcccc

t aagagatHPridizngithicthe carerlgmentary Fatrick o9 nugteic acid sequence
gtcccatc : gat t c

ot cagea DT RbEANABPSARGEA! nHIRRVERGR cordiths, ahd

t gt {@hac eyt agiey beigt seyuence @ncaded by4Dnuctlegpoacd ggquence which is
ggaccaage¢t gcagat cacc 1470 <210> 34 <211> 490 <212>

B <51 Heasherae st reddl ehEe depsic 9915 ARuriEads saguence of
/ not e:"[ag_p | i rtifi ci al sequence: anti

- EpCAM 3- | )é%%?nf(ﬂgﬁn?f(cgm <400> 34 G u Leu Val Met

Thr G n Ser Pro Ser Tyr Leu Ala Ala Ser Pro Gy 1 5 10

17 o g Pl Ty dho saSisg T aptardhd g cin . wiieRttaigmotecule

Pr océmhprisetssorldonsfsts ok ¥A drfifolaRit bégquetive/dldéted ronSetie group of:
Ay Ser Thr Leu G n ser Ay lie Pro Ser Ar?DPhe Ser

G y(a0 5% smirseACid) SPAYenCceCcOTeRPONdRg to SELHID ING.: Ry

I i eser r 40 P, 0

LR 5T Sl P Bl BBy Lo RUERR Aty secuence
90 95 ThrorRepodingloySEDVDTNO..1315 Leu G u | i e Lys

Ay, dy dy dy Ser, 100 105 110 d d Ser.

G Y ) @ amp SHd Fouame GORINE DY o6 BHCIo id ppequence
125 hybridizing with the complementary strand of a nucleic acid sequence
as defined in (b) under stringent hybridization conditions; and
(d) an amino acid sequence encoded by a nucleic acid sequence which is

degenerate as a result of the genetic code to a nucleotide sequence of

any one of (b) and (c).

The bispecific binding molecule according to claim 10, wherein said second
domain comprises or consists of an amino acid sequence selected from the



Gn Ser Ay Ala Qu Leu Val Lys Pro Ay Al a Ser val
Lys lie Ser 130 135 140 Cys Lys Ala ser Ay Tyr Al a

woO Ros/o7Thag2 Asn Tyr Trp Leu Ay Trp val 145 150 AGBER%05/001573

14

15.

16.

LysGinArgProGIyHisGIygguGl uTrpl i e Ay Asp
Leu Phe Prol65 170 175 Ay s Gy Asn Thr H's Tyr Asn
@1 he Arg Ay Lys Ala Thr 180 185 190 Leu Thr
AI agr g ys Ser Ser Ser Thr Ala Phe Met G n Leu Ser
ser(a}95 @&VaniRS abillsetilen&eicofledpdisdinged SE@ INNO Y2, 24, 26, 28,
Phe Cys Ala Arg Leu Arg Asn 210 215 220 Trp Asp GQu
Al a l\/bt Hp32tyr Trp Ay Gn Ay Thr Thr val Thr Val

éZﬁ Leu aé"ﬁ% %eéld G@éqlgr%eg cégg%d %% %ey Vgaefb Vé}'{ld sequence

Gn Pro éBrpes@uogdmgrto@EQADg\loeLmS@S CPs2Ty29, 3, Ser

260 65 270 g rr. Thr Phe Thr Arg Tyr Thr Met H s

Tr pQal %ga@"% Agcéd p?%guzef@ez@@cgfé%dcf)y fiyBueleic 1agid sequence
Gu Trp | :

So8 305 fidEg Wy{h %ﬁcd@ﬁ@eﬁ{/s v |Stﬁ{/rgj 4n Le'%%g'd sequence
Thr |i e &ededingdAs (b)A0Kles BrirgEnt Bybri@izatlcsecomdlnows;rand

Thr d§| a Phe Leu u Ar ro G,u

330(%35 AHEAMHQ a@ﬂ&ﬁwenﬁrenﬁﬂeeé‘fvy S olRicgaciy sedinoe which s
Asp Asp ddgenBrateQeba 348UIBIRh3RYbetE coBlR td) nLTéléot@'é’ Y sequence of
Gn dy Thr Pro val Thr Val ser Ser val Qu

365 j 1y amyomepf Q)yand (@)ser Ay Ay Ser Ay GI y Ser

Gy Ay val Asp 370 375 380 Asp lie Gn Met Thr Gn

ser Pro Ser Ser Leu Ser Ala Ser val Gy 385 390 395

A00THe pispegificadinding rholecdleraccpedifg to AladmSES, vﬂﬁéreﬁesald molecule

val Ser . Tyr Met 405 10 415 Aspn Trp Tyr Gn Gn
Pr oCQEprig %%OTA?%P%"%OL?Q ampigo-AcK $¢<£U Sﬁi@ﬁtﬁééf%@@"e group of:

serlyy AEpripg ol peBnRy baliotpyingho SER ING 64, 36

Thr(b)i e @eramamo Lanid Gequece E@hoodé&d Bp5a4@0clagp ddid sequence

Thr 465 SHPPPRAIRAIOHROPNG T Thr Lys Lew G

e Ty 48 %lﬁ]&?d 3Seqiechts thB8ded 1By EMNAucleic acid sequence

hybridizing with the complementary strand of a nucleic acid sequence
as defined in (b) under stringent hybridization conditions; and

(d) an amino acid sequence encoded by a nucleic acid sequence which is
degenerate as a result of the genetic code to a nucleotide sequence of
any one of (b) and (c).

The bispecific binding molecule according to any of claims 7 to 11 or 13,
wherein said at least one further antigen-interaction-site is humanized.

A nucleic acid sequence encoding a bispecific binding molecule according to

any of claims 1 to 15.



<213> artificial sequence <220> <221> source <223>
/I note="Descri ption of artifi cial sequence: anti

WO 20pANE5- 10) xhum anti - CD3" <400> 35 gagct CRETyEP2005/001573
tgacacagtc tccatcctcc ctgactg%ga cagcaggaga gaaggt cact
60 atgagctgca agtccagtca gagtctgtta aacagtggaa

at c ctacht 2 a C .

17 G any eefeid A RAECupsdt LS T8 RnaRIRE o Tifeotice sequence
gaasaelegigddrdne tisd gedupgcartsistingagfgc agt ggat ct g gaacagat tt
Gt 1Rt © ot "R AR SRR Ee ag00RAN g0 e GetwAcgerm of & protein
t cggt gct ;
360 ggeGa R S g X oo mghaciath of SEQ
agcagt ctlpgN@gc20a841t3h;420 gt aaggcct g ggact t cagt
ga tatcc tgc ctt ctggatacqgc cttcactaac 480
a8l ge b guEReTae rakentd SRy Bing 05 NS Rl00: 2lga fyfageauence
t ggagat ajdlectéd flon® @1 §ap JSENABINOsC PRI GFat -
gagaagttca agggcaaagc cacact gact 600 a_;tagacaaat

ct tleyagcnbuelgebde satyenesybylridiziagguith Hheceemptagaeiatt srand of a
660 gct t a t o
ot ot gedi 18l SRR S ARERIE ol SREBE Ao ryorigiatn

ct ccggaggindiiignggct ccc aggt gcaget ggt gcagtct 780

gggggaggeg tggtccagec tgggaggt cc ctgagactct cctgtaagtc _

ttc(%ggataa%ug tidec Q‘Hﬁﬁ%g grgoding s Prefelc dggyed from the protein

cgccagg t "
%r&oﬂ@@%ﬁ%@le@%g 2eLEHcS P g%a%rg@?%gf;\g%\é of gldgstltutlon,

taaat cctag ccg tat actaattiata atc
960 tt catadetiart aodagaapditian of oteagaaeveraygotnotacids of the amino

Ot ot ot JU! SHAHEAT PP OsEORN DL R e TS 8 (&) or (o)
t at (6§90 O G AUSHIRRC BEGUENEE AFeBHIMGE BCHFOBIF hARLPIHIIMino acid

tggaggttct 11409gtggaagtg gaggttcagg tggagtggac
gacat ccéipguepae &t deast 60catdentical ta 20® anige ecgtegquence encoded

ct gt agg C t aagttc aagcgt aagc

1260 ta?%‘é‘%a‘iqbi%@?‘%t%e?@%g%a?ﬁ%c‘g@g& aaagccccta

agaflt ggahucleatigaceqaeAds Which: rodegerieratd aé @amult of the genetic
cccat caagg ttcagtggca gtggat ctg& gacagattac 1380

act t t cacoser o nugeetideseguancel antene g te(@act act g

t caacagt gg 1440 agtagtaacc ctctcacttt tggccagggg

accaagctgc agatcacc 1488 <210> 36 <211> 496 <212> PRT
18.<218¥eator icomprizsingsa queleirasid 28gueéd aceardingeto<diBr 16 or 17.

/I note="Descri ption of artificial sequence: anti

- EpCAM 5- 10) xhum anti-CD3" <400> 36 G u Leu Val Mt

19.ThrTHA ReefSr 6 BlaRR’ 1&CWhlehliuHWer \@mpides aan&i¥iclagid18equence
15 G u Lys Val Thr Met ser Cys Lys Ser Ser G n Ser
Lewvhieh ig\arregelatoy sEgusoceiopgratiy licked toysaidgnuciie acislisequence

Thr_ Trp.Iyr, G_.n & n.lys Pro G y G n 35 40 45 Pro
Pr oa%’gd'ﬂéd"&aﬁml 1%e°‘r§/J(- Trp Ala Ser Thr Arg A u Ser
Gy val 50 55 60 -

20. The vector of claim 18 or 19, wherein the vector is an expression vector.

21. A host transformed or transfected with a vector according to any of claims 18
to 20.

22. A process for the production of a bispecific binding molecule according to any
of claims 1 to 15, said process comprising culturing a host of claim 21 under



Pro Asp Arg Phe Thr Gy Ser Ay Ser Gy Thr Asp Phe
Thr Leu Thr 65 70 75 80 lie Ser ser Val Gn Ala Qu

WO Zwfoirese Al a Val Tyr Tyr Cys G n Asn 85 90 95PSPP20HT001573

ser Tyr Pro Leu Thr Phe dvy a @y Thr Lys Leu @ u
lie 100 105 110 Lys Gy Gy y Ay Ser Gy Ay dy

E' ﬁco‘ﬁgf}lo ya@\ﬁlﬁgs%ega%é%loﬁeéf %1%8 bkz[%cﬁcp}ﬂb @H%Q@’Iecule and
13(}edzﬁﬁeril@th§mrodie¢ed/b|bpwﬁc biredirge malyeulé yronithe ﬁsﬂture

Gy Tyr Ala Phe Thr Asn 145 150 155 160Tyr Trp Leu Qy
Trp Val Lys Gn Arg Pro Gy Hs Ay Leu Gu Trp 165

23. 179\ %Bﬁuidsﬁloﬁ' Yo F?3|h g&?e%g tﬁgdmﬁ%o@cﬁl&%ﬁcér‘dﬁg to any of

24,

25.

26.

27.

H's Tyr 'Asn Qu Lys ys Ay Lys A
Thrclalms Thho % orfap pLQCﬂJC@dr bywdhe $ﬁ'océ'3€r of\ictaimo822@aonucleic acid

205 S L Th

ol il 5§6r 37523861058 aplong § GatheaT8 18R or a host o
T P
erg:la(’tﬁ'pz?ﬁh%ﬁ?n%ﬁ?ll%ﬁrppr\'égﬁmgcgefbuge?/oﬁ)gu%@%a?@leé&?prowdmg an

Seraogvatwaslgaahfomemm efbmtareaellsal Gn Ser Ay dy
@y val val Gn Pro Gy Arg Ser Leu Arg 260 265 270
Leu Ser Cys Lys ser Ser Ay Tyr Thr Phe Thr Arg Tyr
ThrTH@t:orh'IipSSRiﬁE <ﬁ8ﬁaiﬁ$&3Twplc’haxb a(\rpglafinacélhﬁica‘l’rdanﬁq&tlon further

LeuGIuT lie 290 295 3
Pr &°§§¥”SAP s¢ifgp ﬁfmﬁﬂﬁt'%ﬁPf@”%ﬁt@"f?%§/§nd feﬁ?@'ents
Asp Arg 305 310 315 320 Phe Thr e Ser Arg Asp Asn ser
Lys Asn Thr Ala Phe Leu G n Met 325 330 335 Asp Ser
Ledh& gompositian A&fpclaim 2B ywhigh Byra RhiagrosticAcampogition further

340 345 350 Tyr Asp fsp H.s Tyr L

TV podityising, Regnatind;Beliisad ekl A, piferalie diseases,
Seftuiviirold Ud@e‘és@b,y ﬁmhn%dto@)’dﬁ%fas@sy Fﬁwbﬁuﬁ@fog@af disorders,
370 375 380 Ay ser ie Gn

Thrautpimrekne diseases, @éect@@is das@a@% vxregdug,@asarallﬁrglc reactions,

10538 ideclBRs hrodihob| Foqates dindi by - diseases.
Gn Thr Pro Ay Lys Ala 420 425 430Lys Arg Trp lie Tyr

p Thr ser Lys Val Al a Ser val Pro 435 440 445
Ar g}J%@f the b @P?C'ﬁérb'@'pgSﬁ@le@Eé 3f¢ﬁ°f¢l§'9 t‘Py&nWﬁF Clajfas 1 to 15 or

Thrad f)r%duced by the process of claim 22, the nucleic acid molecule of claim 16
or 17, the vector of any one of claims 18 to 20 or the host of claim 21 for the
preparation of a pharmaceutical composition for the prevention, treatment or
amelioration of a proliferative disease, a tumorous disease, an inflammatory
disease, an immunological disorder, an autoimmune disease, an infectious
disease, viral disease, allergic reactions, parasitic reactions, graft-versus-host
diseases or host-versus-graft diseases.

A method for the prevention, treatment or amelioration of a proliferative
disease, a tumorous disease, an inflammatory disease, an immunological
disorder, an autoimmune disease, an infectious disease, viral disease,
allergic reactions, parasitic reactions, graft-versus-host diseases or host-
versus-graft diseases in a subject in the need thereof, said method.

comprising the step of administrating an effective amount of the bispecific



450 455 460 Ser Leu G n Pro Gu Asp lie Ala Thr Tyr
Tyr Cys G n Gn Trp 470 475 480 Ser Asn Pro Leu Thr

wo Rs/oGog2 G n Gy Thr Lys Leu G n |lie Thr 485 AOODEEDB5/001573

28.

29.

30.

31.

46

binding molecule according to any of claims 1 to 15 or as produced by the
process of claim 22, the nucleic acid molecule of claim 16 or 17, the vector of
any one of claims 18 to 20 or the host of claim 21.

The method of claim 27, wherein said subject is a human.

The method of claim 27 or 28 further comprising the administration of a
proteinaceous compound capable of providing an activation signal for
immune effector cells.

The method of claim 29, wherein said proteinaceous compound is
administered simultaneously or non-simultaneously with the bispecific binding
molecule according to any of claims 1 to 15 or as produced by the process of
claim 22, the nucleic acid molecule of claim 16 or 17, the vector of any one of
claims 18 to 20 or the host of claim 21.

A kit comprising the bispecific binding molecule according to any of claims 1
to 15 or as produced by the process of claim 22, the nucleic acid molecule of
claim 16 or 17, the vector of any one of claims 18 to 20 or the host of claim
21.



