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WD 2004/ 106383 PCT/ EP2004/ 005687 PHARVACEUTI CAL

COVPCSI TI ON COVPRI SI NG A BI SPECI FI C ANTI BODY SPECI FI C
WOOhV4ER38B1 5 The invention relates to a phar nRCEEPR@®al05687

conmposition conprising a bispecific single chain

ant i body construct. Said bispecific single chain

anti body construct is characterized to conprise or

consi st of at |east two domai ns, whereby one of said

at least two domains specifically binds to human EpCAM

antigen.an rises at 1 t e CDR- region

corpr FHABMACEH kel & QMRS IRV SoMBRISING S ond

domai NAIBISRECHFICUANTIBOD ¥ 8 PEEHFICTROR EROQANMN

further provides a process for the production of the

phar maceuti cal conposition of the invention, a nethod

for the prevention, treatnent or anelioration of a

tunor ous di sease and the use of the disclosed

bi specific single chain anti body construct and

correspondi ng nmeans in 15 the prevention, treatnent

or_anelioration of t unorous di sease. A variety of . e
Theguiehiing Jefatestper RIATBIRGRGURR (GARPRTHRY] CPRRIREN, aThigpecific
sindglé %ﬁbﬁﬁéﬁ%o%@ﬁhc@%ﬁé'ﬂ?&ﬁ%ﬁbl@_ ik ¥na¥HA construct is

I ncorporated by reference. 20 Epithelial cell adhesion
chapasiteiizadeto( carapige ar sensist! ofad lagst two Lamajes, whesaby one of said

' at 1&5F Wo dPERTS gpe#?ﬁ%a‘llglb%dset%a\»}urhgn %P&M%ﬁg%% and comprises at

menbr ane- 1 nt'egr at e ycoproteln
leastidnle GPRe 8 iregier moagwisitg ihe amminbaadid epgudrelel MXBrahdoa second

R 3 G580 TR 0 Sl i oo for

the PHRARHUE BF the ShaAREUNES 4GP dstioheTa8a ifvePlioRYa Hiddhod for the

mur i ne 25 nonocl onal antibody 17-1A/ edrecol onab
preyandien: teatieent phamplioeatiosr of ademoras dispasgandnie use of the

sy 5 R oo PSRl Sy S8 o ngepong geans
the pyeviention, tredtmant of ametieratioh lof Buomoraud diseasmar ci noma

cells (Koprowski, Somatic Cell Genet. 1979, 5,

957-971). WO 2004/ 106383 PCT/ EP2004/ 005687 2 The

EG--1i ke repeats of EpCAM were shown to nedi ate

A Varied) @f @ouliniénts Pisoeitéd thiiughaet iteiBSspatiftaBahiTiheC disclosure
cell adhesion (Balzar, Ml. Cell. Biol..2001, 21, :
content of saidgtpruriets isdierewih incesryated by iafegsaenant | y
| ocated between epithelial cells (Litvinov, J Cell
Biol. 1997, 139, 1337-1348, Bal zar, J Ml Med. 1999,

77, 699-712
Epithelial cell adhesion molecule (EpCAM, also called 17-1A antigen, KSA,

EGP40, GA733-2, ks1-4 or esa) is a 40-kDa membrane-integrated glycoprotein of
314 amino acids with specific expression in certain epithelia and on many human
carcinomas (reviewed in Balzar, J. Mol. Med. 1999, 77, 699-712). EpCAM was
discovered and ‘subsequently cloned through its recdgnition by the murine
monoclonal antibody 17-1A/edrecolomab (Goettlinger, Int J Cancer. 1986; 38, 47-
53 and Simon, Proc. Natl. Acad. Sci. USA. 1990; 87, 2755-2759). Monoclonal
antibody 17-1A was generated by immunization of mice with human colon
carcinoma cells (Koprowski, Somatic Cell Genet. 1979, 5, 957-971).
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5 and Trebak, J Biol Chem 2001, 276, 2299-2309).
EpCAM serves to adhere epithelial cells in an
worigno@ds and hi ghly ordered fashion (Litvi novPCIVEE®04/005687
Biol. 1997, 139, 1337-1348). Data from experinents
with transgenic mce and rats expressing human EpCAM
on their epithelia suggest that EpCAM on normal tissue
may however not be accessible to systemcally
admi ni stered anti body (MLaughlin, 10 Cancer | mmunol.

Thd rﬁﬁm?kél%peaté&ﬂ@Ep@&M ﬁﬂ?e %’hb)mnl lt@mehd‘miel @lf@'ét and reciprocal
transtar t1o ell ells [ a

'“%@‘Eﬁﬂ"ﬁd“ﬁﬁfﬁ?l@ lé‘F |C§ eél?ﬁn@tﬂ'ﬁ qur Sﬁ" E ei/QQﬂ,a?ﬂ, 2570-

258?J)d§r‘$d Oforefiat h—%bséh {0 sawﬁmbbwy |&&ﬁe&%ét€vé%3 epithefial cells

di'stri'bution of Ep CAM econes | €ss restricte
(LitiopwoliCell Réalt é99éx‘rﬁ%é<$36fﬂ H8rBalzae) J ol Desl. t1990héT r699-712

o By 31l erd A, T8R! EBENT v 1 aahrs

epmenaﬂoeus irep ogieaicdnaref highiGAlYdeged BbEbaqdLtINOVr CAEBRI. 1997,
epi thel i ag roliferatiqn and _negatively correl ates

139 18R/ lerP)- Pata drumEXRerigents with ranpgenis Sicgangddpats expressing
huniagr?gip@AMggh thelfed mT%I fil o O@gh?spth?t E’b@ﬁ@\ﬁsbﬁrhd%agﬁgé% may

tect em-s using anti -
hownwocnairm mes&bm B:s sys@nusaibfnadmlimyemranhbmd!y éMchaughhn

Cari%'é%rn 2r &lje @\Q Egeo%% %gfg ag'll rgﬂllmt transformatlon

of emﬁermaxéuwmélr ! gf@l\/\hng:ﬁhhoﬂ 8618 SrangeindoRihdPihechigh cellular
Nucl| @ﬁ W5994 15, 613-27) and prostate J

ord@%lﬂfc%wthezﬁaﬁ@nsww%ﬂwum d'i@@G’"On #f EpSiAN (recomes less
resﬁfﬂ%oeaﬂfp %% it rbe‘l’% 'e%BBsé@BH'tGﬁug? %%\nf dDQQStb ttl'wéf F epithelial

st al ni ng. ese studies
cellrmsqgm, terdor cellsdryyenesarrginamas st em'reem EthAM wdhsw surface.
indicating that the anti gen is expressed on a large
proportion of cells of a given tunor. Because of its
wi despread expression, EpCAMis referred to as a

In \Vimnexmessilmmﬁ EmMgsnrelﬂp@AM ihaeabee repitablipirproliferation and
ri ous s

enef i Ci in diagnosis and_ 30
neabflus S pratetos it cell GItBTeTdiedan tan PHEM Sra Baarmiegs, J. Mol

Med 2B S69d- DY F5Bldssioke be ENEARN04L 4863 toch
e Y T L obs\g}@ved’oﬁ §pre§32y '“BE’A‘,&O*“S ochemistry

usingy @ntilEpGAM deepeaional aantikaslies, pisr @ﬁS@ﬂla"EpB@mlwlﬂm ak major
corARRRRE A28 5o 5508 o AT g 0888577 Bo R BPh ppoay
expoessimnmaasbbsert/e@smm aod-gnmall aékiarnmgarcehc@mw& fBvieepMNucl Med

nor mggpg A 0? é aé% ‘ZJP)I grrxlg lplrgsrt%t nca7n(<5:er I?Zhang, (gl?n Cancer Res. 1998,
4, 295 -302) where 100% of tumor patient samples showed positive EpCAM
staining. In these studies, EpCAM is also reported to homogeneously stained
tumor tissues indicating that the antigen is expressed on a large proportion of cells

of a'given tumor. Because of its widespread expression, EpCAM is referred to as a

“pan-carcinoma” antigen.

EpCAM has been shown in various studies to be beneficial in diagnosis and

therapy of various carcinomas. Furthermore, in many cases, tumor cells were



5 that increased EpCAM expression represents an early
event in the devel opnent of prostate cancer
w@ Rmgaedsek, J Urol., 1999, 162, 1462-1644). | nPCT/EP2004/005687
addition, in the mgjority of both squanous and
adenocar ci nomas of the cervix a strong EpCAM
expression correlates with an increased proliferation
and the di sappearance of markers for term nal
differentiation (Litvinov, Am J. Pathol. 1996, 148,
obsRped/ 5p. ei;@re@eEp@Alvplte s niuckasligandegreshehian their parental
nor cells 1s_a predictor

. . rexpressi on of On t
 epiliug; B VER (Reersve ARESP. ObGBY! CBESTSL B Sxample. EpCAM

10

15

20

25

30

exp"r:éa’éstlch?VVV%r %hoﬁlﬁcﬁﬂ\/'beh%@rﬁﬁ%‘ﬂ ﬁoérb%ﬂ ﬁéo@agﬁé lifé%ué Oé‘md in

the detection of dissem nate atre
adengrakinargg thashor @oanalj@ros@lte epstheluumn@mﬂcﬁ pt<|®e000elz),d$uggestmg

5513 698 R B2 534 Hhyecpment o

prodiaRe 48inter (Rodraitels quasrols 1999t hebi ums2as44pupd aUGItlon in the

de oral cavity, e |g| ottis, phar ynx,
malgﬁiy ot g]a%aawraw ABE %qeg\%ﬁr%wmw oéi*pﬁ I Epstmg EpCAM
exp?é%é‘i"éﬁ coMBIHEO Fth éﬁgigcre%sea roﬁ*l%@é&{)l ﬁné‘d(ﬂétdl é‘;?ﬁé%\rance of

he above-nenti one carcil no een
maltkerSoéor teominap diffarextiationt ﬂetvrmqvonﬂlm yJoPaihol.nt996, 148, 865-75).

Ong BN o kel 5 L e 8 g i ot o

pre&néﬁ)riﬁ%).lmm (GRst) LénceﬁnQOG@lS(BS@ 1034 eabrthémfdreOEpCAM
enocarci nonas (Martin din Pathol 99,
hasgmem egHtPedrag @) markexder H@ felegtion &M&ﬂe@v@@@aﬁumor cells in

e e T

" (Ch2gbaly Bnticanesr ReS9®991 89, 273142342, @i'yaﬂ’l'dake t-hina Pathadv2000, 31,

at_the use of i.bodi es ct ed agai nst

4s23 88 MBS oBRRARY o b Enis R oral cavity,
epigioitis] pabhynxe tarphetaridy esepitfjueddieiohst ejhiilcant@lekpRY¥BEPCAM

'eads to a significant benefit concerning the overall
(QU%HWWO%N%& 9, f&g8éhcy of distant. netastasis

(R ethrmul | er, Lancet, 1994, 343, 1177-1183). 30 Mirine

~nmonocl onal anti body agai nst EpCAM was found to reduce

the 5-year WD 2004/ 106383 PCT/ EP2004/ 005687 4

In agslition ia $hg Rbevermentiened |caneeemas 9BNCABA as 1HeEh $heah to be

I [t Ri et.h I
oo g8 3Pt o3 B L st R A o NscLe (ror
smdlneadl logy caﬁn@@ﬁcellﬁﬁ(PasMé& Iof J G2incent2000, 8h, M&SBB) on gastric
r esi dual se jlint‘ﬁ)lé)n e of nuri ne nocl
[

andaﬁﬂ%treo%%ﬁop pecaat OYieiian! QﬂarPoatbsew% 52,

- 701(450Pus Kl lined@érivedd®dh colorectal, pancreatic carcinomas and breast

carcinomas (Szala, Proc Natl Acad Sci U S A 1990, 87, 3542—6; Packeiseh,
Hybridoma, 1999, 18, 37-40).

Clinical trials have shown that the use of antibodies directed against 17-1A
(EpCAM) for treatment of patients with surgically completely resected colorectal
carcinoma leads to a significant benefit concerning the overall survival and the
frequency of distant. metastasis (Riethmiller, Lancet, 1994, 343, 1177-1183).
Murine monoclonal antibody against EpCAM was found to reduce the 5-yéar
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5 Genet. 1979, 5, 957-971 and Herlyn, Cancer Res.,

1980, 40, 717-721). However, the first admnistration
wo@RooRamssEx during adj uvant imunot herapy of cPCDRP2004/005687

cancer led to the devel opnment and exacerbati on of

Wegener' s granul omat osi s suggesting that mAb 17-1A

shoul d be applied cautiously in a patient with

aut oi nmune di sease (Franz, Onkol ogie, 2000, 23,

472-474). The limtations of Panorex are the rapid 10
mortalityriRietimtiferhLavsoet,at894, 3485 ¢172N il 8®)dareh alsbAMAY -ydan enortality .

(Rigtemlen, Fancasdios O Ansian Sorebt of LiRaficgon 996, 15,
444?;&9 pét'é‘h"té Wi Frﬁrlllh'fa? rééidﬁélr eiébééé OEXéﬁr'f_‘ibRéj of mérHE flonoclonal

90, 50, 486 71). Furthernore, the nurine
antibody qu;nczam@ E@GAMM Edf@oﬂgmeb 4PprorgX): (Keprowskin Sommtic Cell

G 00 nam 7 SELART B0 s GEReEs 1R0na0, 281-721). Howerer,

the Rmtdmmlhis&atnod offPanofdxadlring dd@@vant imuhoiterapP 4f @oldn cancer
Mel I stedt, Annals New York Acade Qf Sci ences. . 2000,
led ty e deelonIent SR axACESRAtian Pl WsaRNpEH OrAMR e RFiscHagesting

thaﬁﬁggwm%ﬁ%ﬁ% éﬁpl%@r@ﬁ%é& i Cg;féilen{ th %gﬁcﬁﬁ*m%ﬁ’féﬂ"sease

I evel s of a ase bel n tive for
(Frqmn@rd@@gle.omé(pﬂ t2ihl4w74&h iTdte liwitationsdok Banmth anegthe rapid

f this high-affinit
formghorcrians e isPhribontie eah). e el 2BRfy 'Moract by
its l‘ﬁ@ﬁhétlgGQ% wafblrﬁtﬁ'l wittneahagyin{risd reffetlor he&Hanidmé2and the
Khar, . Proceedj ngs_of the American Society of

Shc%nmlfd% thcelSationadEradint )Canesy7 Ress7)19995™ 50, 4866-4871).
Furllﬁ'eﬁHSFé f’thé rﬂﬂhhé’gﬂhlﬁédf%g%éé'lﬁ%é&lét@%ﬁé‘ ﬂbF%g@ﬂctlons and

agai nst a region directed agal nst
anaahwexibetmorde@aat@émjedﬂm Bupatends dRigibinlder, &.aReet 6194, 343,

3SR (BT 15 P AR

Nevaoribadadsempyf Burinogs.200pbein dorad-pedduci ng nonocl onal
anti body agai nst EpCAMwith either of the two

hybri domas OKT3 and 9. 3. 30 Furthernore, Kroesen,
Cancer Research, 1995, 55:4409-4415 describe a WD

Hu@%ﬂé&%ﬁﬁ@p@@m BREREdY Q‘.@ﬁ@@@G@V@IM%Q@IPeObHﬁ R%ﬁ‘l‘Cf’éEﬁltlS and

. nmonocl onal anti bodi es "agai nst CD3 (Bl S-1) and
increpsrd sesumieed)s of amypessias beingt inﬂmtl@@ fggdaﬁ@geapfcmmcreas

oo AT S8y BB A B, a8y By oo
mon‘bdimiteecaﬂtlbod)hl(bbBangp Fl'rbneliedlﬂgsl oﬁdzhe \P&‘nescd?c Sbexat}pbb rCllnlcaI
SOLASIRRY TENTEES endetns, Proraagias AT B odety of

Clinical Oncology (Abstract), 1997, 847).

Bispecific antibodies comprising a region directed against EpCAM and a region
directed against CD3 have also been described. The authors of Mdller & Reisfeld
1991 Cancer Immunol. Immunother. 33:210-216 describe the construction of two

different bispecific antibodies by fusing a hybridoma producing monoclonal

- antibody against EpCAM with either of the two hybridomas OKT3 and 9.3.

Furthermore, Kroesen, Cancer Research, 1995, 55:4409-4415 describe a
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(Zeidler, J. Inmunol., 1999, 163:1247-1252) and an
anti - EpCAMkanti-CD3 bispecific antibody in the
wa@eeoangssent VL17- 1A- VHL7- 1A- VHant i - CD3- VLant i PCDBP2004/005687
(Mack, Proc. Natl. Acad. Sci., 1995, 92:7021-7025).
10 In addition, other formats of antibody constructs
conpri sing EpCAM have been gdescribed; e.g. a
bi speci fi ¢ di abody having the structure VH anti-CD3- VL
anti - EpCAM VH anti - EpCAM VLanti-CD3 (Helfrich, Int.
quatirorGarbigpecificABBnodéna 2dtid8dips andinst CO3S@E8 1) iabd EpCAM.
anti body having two different tumour antigen
specificities (two antigen binding 15 regi ons which
bind two different antigens on a tunour cell) and

Oth‘ehleﬁénfmé’s bﬁ\b%p@mffzuérﬁﬂbwle%pégé'hbp ESYCAI‘M’V oﬂﬁét;r%@zt {h@eMispecific

ali-zed on an effector cell ere

ant'@?ﬁké,tB'\Uélr (@nisCHSkati lgB52bhx angi- én@AMan@ﬁUS@HQG@ﬁ)m complete Ig
I bodi

oBEARS PSR oh 9] XL R oA R s s

momms/mcmayba,nﬂ\llgemllsmnmderﬁdrmbBcellQ%hrough its Fc-region

el ol 90 JOSaT TOF et erigapaadant-CD3

bls;ﬁ@;‘iﬁ‘ésl\/lanYiBb@)V1 is NPl @Vﬁaﬁbéﬁﬁbﬁt \Q?HAV\V.L}’% SVELL esae\mam.fcgg (Mack,

t herapeutic applications in bi Speci
ProgridaibiAgad. Sei.ai 9902 H21p7Q25%nt i nvent i on to provi de a
bi specific single chain 25 nolecule with a binding
domai n specific for EpCAMw th strong cytotoxic
activity nediated by target specific activation of T
In agslitian, ofhess fortriaés E @ntibody cpnsiblicien aonawising EpQAM have been

desBi iR of Goissile ABBQhAPRLR IS TPt TRa nyeharals oheromr Vi

ant- BNV QL @% aHRsifrieRd 10Nl eDargddr, W‘QQBCM@Z@W anlihg trispecific
treatment and or anelioration of tunprous di'seases.

antipp@y SWVINg MO t&ifergny tuaeHhiasioeRr scisties dwhi aviigenppinding
regiBanWrﬁél‘F%lntdﬁﬁlgsﬂgg?@nméﬂﬁ%ensg’oﬁ B A e )egnd Q/hw} may have a

clains. Accor present |nven lon re

furtherapegiicity farran antigearatdlized onEimeffecteucslic@E 195 31 348).
conposition, conprising a bispecific single chain
anti body construct, whereby said construct conprises
or consists of at least two binding 10 domai ns,

Thevh exisbyanoes désciptions mtiengridh sl of tu@wi@;u;bwge?@l%%/ technology

second domai n_binds to huma
to iR GDREs & riraa e aranG, Wifk: HeSARAYind i, dhe human
Ep(’tﬁﬂ\g@ﬁrtrllﬁggr{g(bﬁ@ﬁlf@wé ofgtls, 908-970RYS v 0eed/958 FHTRIWENES it has
been extremely difficult to identify antibodies against EpCAM, which show cytotoxic

activity sufficient for therapeutic applications in a bispecific format.

It is therefore an aim of the present invention to provide a bispecific single chain
molecule with a binding domain specific for EpCAM with strong cytotoxic activity
mediated by target specific activation of T cells.

Thus, the technical problem underlying the present invention was to provide means
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sequence NXD preferably in position 102 to 104 of SEQ
ID NOs: 80, 88 and 96, or preferably in position 106
WO 200208385 SEQ I D NOs: 84 and 92, wherein X i SPENEPZB4/005687
aromatic amno acid. Preferably or alternatively, the
present invention relates to a conposition,
preferably a pharnaceutical gconposition, conprising a
bi specific single chain antibody construct, whereby
said construct conprises or consists of at Ieast t wo
and]lmmncrds fontties gbyemen an‘f VMI tdlmteldm comvenientahadicaments for

I bi 0 CAM tigen and a
thez'%@ﬁﬂ tg%f‘da rar%gg (E@ '?'E)O Eﬁgsﬁﬁ??agn gv\/ner ein said

bi ndi ng domai n specific for EpCAM conprises at | east
one CDR-H3 region of least 9 amno acid residues and
wher ei n sai d bi ndj ng domai n specific for EpCAM has a
Thacelilen de saK iesPeicehaipbiom: 13 eciioned B Mravdhnaotheasiokodiments
cha‘PééthiJH ﬁth&%%%on the term "pharnmaceuti cal
nposi tion reI ates to a conposition for
adm nistration to a patient, preferabl y a human

ient.. In a eferr odi
AodsRlibilc el atps Sl midient TSR Weoesuion, ipferably <
phar@ach@icant esmbositib RN SERfpRing 'é‘t bjpeeifiealsingle chain antibody
intra-arterial, intrathecal or i ntravenous
congiikelnwiarely GaIch EORYFUCH]coRTisERj arceonsists rf it Isast twabinding
s r e [
donl\%:né n\évbgbeiﬁﬁrcéh&%lfasraloeﬁ h%ﬂ'gs glnﬁg?nttonﬁlgrtnéﬁe pCAM,_ antigen and a
secpad identairv bendisrtd Lhmlnmm ©OD3 antigen} whereirAdaidrbisdingdoataim&pecific

for LAY T Tae% Bk S0 FODLE reTioRapeiPrBg Igmino acd

sequehé@wwmnpﬁefe@%nﬁmtw@ﬁmﬁsmoz fot ’r(ﬁp@rsseﬂ@ﬁNoS 80, 88 and 96, or
i ntranmuscul ar, topical or intradermal adm ni stration.

Pl’efﬁﬁ@o']zﬁhlérn?é&@unt ﬂQ@ltO&Q%p@fsStEQdeNOtSh&pmd,&% wherein X is an

'aron‘n@l‘t’gg “Q(P bRy further conprise a pharmaceutically
bl é :

carrier. Exanples of suitable
Pref:dwablyaoe ualteralatmaiy,r it sprasentwahverkioowrelatest e ar tcoa‘rpd)smon
hat e buf fered sal i ne .sol ut.i.ons,

d hos
prefghghIL & e SR SRR, SRMBERG, 8 S Sngls chain

anti@bdyvebhstigctagdRksby §él§rddn§tr§@t| &Brhpfses BF €onsists of at least two
mposi tions conprising such carriers can be

domajnmwa@r@@yww Isaldn@tv\h@aébh%ﬁpmﬂhm specifiealy. bimjede human

Cgﬂgrég?ftégl'lte{nﬁaé s ? cfﬁbHaﬂPBm‘&%% %gmﬁféﬁ!@% V%ef‘é]ﬁ said

at” a sul 0sage reqi
blndhag detrmmrspmdﬁ@iort&p@/&lﬂtcembrlsgs @i Yeistions GDR-HS regiombf least

factors. no i n the nedical
9 aifine, G4 Pruas ond iieseini S Dipe A pote R P EPCAM has a
Kp V1G4 6f ;oré tHdnslkn@tine patient's size, body .surface
~ar€a, age, the
In accordance with this invention, the term “pharmaceutical composition” relates to
a composition for administration to a patient, preferably a human patient. In a

preferred embodiment, the pharmaceutical composition comprises a composition

- for parenteral, transdermal, intraluminal, intra-arterial, intrathecal or intravenous

administration or for direct injection into the tumor. It is in particular envisaged that

said pharmaceutical composition is administered to a patient via infusion or

“injection. Administration of the suitable compositions may be effected by different
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particul ar conmpound to be adm nistered, sex, tinme and
route of adm nistration, general health, and other
wa@leasgaodses ng adm ni stered concurrently. A prefBCT/EP2004/005687
dosage for adm nistration mght be in the range of
0.24 gg to 48 ny, preferably 15 0.24 pg to 24 ng, nore
preferably 0.24 lag to 2.4 , even nore preferably.
0.24 pg to 1.2 ng and nost preferably 0.24 lag to 240
| ag units per kilogram of body wei ght per day.
Wa;%iretg ¢ bl aitravepbes esutetiaiedag entrapsritoacall GdrdMiiulr, topical or
el ow. Progress can_be nonitored by periodic

mtr@@@;&ai meAminigERlighe s Thel IPhaEPgcatiicak w@ﬁm@u ofodhge present

il OB RO Bl Sl L. vl o

suﬂableeplummacﬁbbcal aapisist drenselbknovme in tiveeart amd mjudeephosphate

ourfi Ree SBloRo vates R RIS BRch AV atgr emufsions, various
typeéwtdfawganSa &G, st@ile assiatidie, ast] WorhSeitbriy BARTPYI¥INGO such
t he target S|te ?gjg 'Pléb biolistic delivery to an

caryigfe rq"flﬂl her Terpila ryell kpewnocopyertipngbt methaslsa These
pha?ﬂntaﬁebﬁba?eorﬂgpgiﬁéfns E&hn ?B RhGhisteE 1o ﬁ'{ébérlgiaé@@t a duftfible dose.

har maceut T c ositron 1s adm ni
Thesdbsa@e&megmwlnywdlnbeﬁetennmaed dyethemattenging frgrysisthn and clinical .

enbodi ent, i ntravepousl arations for rent er
facifnn Supelt v e feBodioal i dedoadt brorw i Batra depends
upoRO Mériyo Rsctor8 U SIREINGInG Nthe - PBEeNtRMEIZS] Qasly 52&%6& %’i'e@f age, the
non- aqueous solvents are propylene glycol,

partigiigiecogpered tg|Ba administpsedibsex, dime %11950ﬁ0l§§ & administration,
gen%?‘él héath, | e iR %r&Lr?@!rﬁcﬁéh@ﬁl%ﬁﬁ%oﬂﬁuﬁ&nﬁ% A preferred

Agqueous carri
dosagedbobginf raqttqﬁmmsnﬁgﬂtthe imthe emgesood24oug 3O 48 mg, preferably

uspensi ons,- i ncl ine and buffered nedi a
0.2 4BRR 2R R0, peid Sietarap g 2@&9 o dft o BHPRMAE PEPiRbIGA.24 1O

r
1o 1@ RELENS X brIe@blyfig ol / Engé}ffﬁtg FQII Fheof boqy weight

| actated WO 2004/ 106383
perglayf Prdicutsrlysprefattachdesagss arerrecltathhenem bdk@vxf |Ftrogreaad:an be

o 82460y D545 VAP ST ol hoe o

Jintrérerees\eainivisgration of DINK nsaﬂldmtaWSXm’@jelyl 198 tbef Oﬁ’f e@maé of the

uch as, r exa Ie, tlmcrobl al s, anti-oxidants,
DNA{EPlseilgg 5 Osiins e IgeionanaY Hecadministersq lgcally or
sysfé‘?l’i’éﬂdaw’A(‘irﬂh&%bﬁe\ﬁiﬁﬁén‘éﬁéllf 9aRaRdteRN &F. iRfavenous: DNA

present” i nvention m ght” co pr ot el naceous
may: alsoi ke gdrmmskterecbd@eqtlystgrthentangbu mtenee o1, by biolistic dellvery to an

vl QSR e S0 B D By 1 et

embadierht, the mhghgaﬁéuma} G@npbsitulmith ﬁdmmléterddﬂﬁubcutaneously and
r ot ei naceous, bi spec; e chain _anti

in PoRET ToFs PiFTeRER | ambodiiedt fiaelp Ul g7 repagatisng for parenteral

adnficaaties |ﬂdﬂﬁje5§{€ﬁle(é’q%eous or non-aqueous solutions, suspensions, and

- emulsions. Examples of non-aqueous solvents are propylene glycol, polyethylene

glycol, vegetable oils such as olive oil, and injectable organic esters such as ethyl
oleate. Aqueous carriers include water, alcoholic/aqueous solutions, emuisions or
suspensions, including saline and buffered media. Parenteral vehicles include

sodium chloride soIUtion, Ringer's dextrose, dextrose and sodium chloride, lactated
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10 described in this invention), further biologically
active agents, depending on the intended use of the
Woebanmeseut i cal conposition. Such agents m ght PGEERROOY@05687

acting on the gastro-intestinal system drugs acting

as cytostatica, drugs preventing hyperurikemnm a,

agents such as T-cell co-stigmul atory nol ecul es or

cyt oki nes, drugs inhibiting inmne reactions (e.g.
corticosteroids) and/or drugs .15 acting on the

Ringar s rabacoisy Sttemeneus. vethfclééﬁmchld@oﬁﬂ.u@fa(ﬁ@SrMItﬁenW’é@Whlshes |

s for adm ni stration

* olofRlVBafltisor (uphcas Miese banerion Ringas® dasiopalind the like.

Preéeﬁ/éﬂﬁe% a@ﬁ%@m’eﬁ'dcﬁdlt%bt Ry aéo%ﬁééérﬁaé&hnaga%orsé‘%%nple

as br east cancer, col on cancer state cancer
antigpigrohiads @r@th@@dan@kucheka&ngeager&anam snert gdses and the hke In
ovarli al _can
addifel, 4 WP de A bomBiaiorh BR i by SRR Fvenfipi RBH{ comprise

proteémenenus gasiers Clileareg., sefan eisurinet &em‘ﬁﬁaﬂ\dgld)kﬁl}lﬁ@t ipR&Ferably
; él ver Canc?{]é’5 pancreas cancer, gall bl adder cancer,
o t

Uhag, Qrgp nVisagget that sHphaRarnacestiealr cowapsitien opf the
mvérﬁ!i%nsrﬁ C?h‘t’%bﬁ{p‘ﬁsQ' ﬁPQ&?lﬁBﬁ G IRE rot%fna'b@? % B}érfo%bﬁicgélr?&g chain

mnistration e co
antlbﬁd)érﬁﬁph@’fﬁuﬂs agpsisialacid modkatdesedr Nectorsrencmrhhg the same (as

cos AN TR Bu3n oLl aER Lo epapano on e

intewtied husies of: likes ablaembeawtiday cohpdshionl Siuefl Agénts aeiht be drugs
reoccurrance of , the tunor caused by the survival of

actigg ngne e gastroripiestinge ntsirns (ruger agling sy ewytesfatica, drugs
pre\‘f‘é?ﬂi?@”h%éhﬁﬁém%” tQCQuéh Wt . Qiingp- stlﬁﬂ{@}gwqﬁolecules or

bi Speci fic anttbody constructs, tar
Cnyktnaﬂ tesugs dahibidog deymune ceactionsvieag. Tcan’hbd)sterona and/or drugs

actifig OB b ORGP BRIt 8% Pahe s RTr8 aiin e st
Posalbld h&il@hﬁstfbﬂednhﬁéﬂaﬁ)n of tied tBmpobRioA®YidTi theriavéidn are

t. WD 2004/ 106383
tum%ﬁ%&ﬁ%@%@gg@m{;w SB@%@&garaﬂeés/a@wr@mﬁ surh as breast cancer,

colceEaHERt I Srbstatd Bavddri AESY =ARtHekk idanREr, Ik E4NE Pt é’ ers of the
otk cb

constructs 1S anihvive nod Ké 'nmouse.
geniiogengnntipches.gr avaiignéancand eotionetriat camers a:emm:deﬂcancer and

o B, B oA Ry B o W P, e

canedy, phntreaswancel, ball blrider @artag chnesrs JEmAMIE alch @sophagus
transf ecte O%htand chimeri ¢ npuse nodels conprising nude

Cangele £3NREH AINe satiyaiRY 1qlards SNElx BRIRGES ‘Pfgﬂ”@pm@a@lalﬁé The
adn'glg%ﬂéﬁglr?%? gg?e gnﬁaﬁﬁéﬁﬁn(ﬁbl‘ &N RvhNE BTGP aNated for
minimal residual disease preferably early solid tumor, advanced solid tumor or
metastatic solid tumor, which is characterized by the local and non-local
reoccurrance of the tumor caused by the survival of single cells. ‘

The invention further envisages the co-administration protocols with other
compounds, e.g. bispecific antibody constructs, targeted toxins or other
compounds, which act via T cells. The clinical regimen for co-administration of the
inventive compound(s) may encompéss co-administration at the same time, before

or after the administration of the other component.
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additionally, human PBMCs are injected. The term
"bi specific single chain antibody construct"” rel ates

WO e00a/1e38%t ruct conpri sing two anti body deri veRCOEPIIS10P5687
domai ns. 10 One of said binding domai ns consists of
variabl e regions (or parts thereof) of an anti body,
anti body fragment or derivagive thereof, capable of
specifically binding to/interacting with human EpCAM
antigen (target nolecule 1). The second bindi ng

A pdssiblerappoosatstosderhonstrata lthe effiegcyastivitgrof piag irvehties eohstructs

is agglg?\gy;? rr]rtncgffgﬂ%(? éﬁcg.tfsleg %é%tpp{ecg\%gglgbnggj, detrrér\{s"geln\l/ceand chimeric
mo&sy 'nﬂBc%'I@CMbUQe %é&bné%@%@hﬁﬁf g ahaafwﬁé? EpCAM, a

nol ecul e 2). be det ali ow, a part
chirgalii¢ appese agpds! augreseingt MuelaSthi}seao@Rmto which tumour cells

t n 0 nost .pref er abl
explgsSHED AL HlCAR EoT Re "Eah G RY ot fTierBy Fishise! podels
comphisirgj mgbe nﬁ@allmoawhllcholdlyrneﬁnﬁmﬁdtﬁé @(p@esw ’f ﬂpIMM can be

coval ecpt |y connected to one another_as si ng

trangﬂlanﬁa B WMk ne’llsi %%‘Préﬁﬁngeh‘émﬁ@c@égAM tcﬁ@rb%h'ﬂlééﬁdy and,
addEt%ﬁBW ’hu%&r?‘PBR/Efé &rd Iﬂ{\/lc?&i iR 8 &ggé&ﬁ@]slingted% %nﬁbody

ecific ftor ant.i gen
consf@tuctf relaes oM mst@lehq:ompd@nmtwoaritlbp@)c déiived bindingedomains.

on T AP LR o b NS0 AL 038 ) VBRI o

antibody,t dstibodg ritagrhait e Hewmllveltﬁet&ﬂdcaﬁéblé of ispls€ificalfy binding
r ef er abl, of a I%h and seqguence ufficient to
to/irderagHag vtk huraam M anfigea (i2E9g} melesile oRbe ecenhbinding

dorﬂer'rﬁj edb%@%%“blf Wa?ébfer RIGIGHAE ( c?rn@él@ "ther'e® abin ah hﬁfdtfbogyy antibody

ferential binding speci Itres.
fragmﬁmt arsderivative rthecgof, ncanaéalamﬁeamedlcebbabmdmg ta/mﬂaeractmg with

rurgl PEE hider KERt PABEHISPL AR S OIS el d part of 2

vanahsma'eglamnmay tm abiezeonti CDRI ("Gbmptrélﬁemaﬁw dé®BTiing region”),
mosi gfgm fic I e chain nol ecules are known in the

Fably At Tessd dhe GAIRY Fedien -097id Awmcdomaipr/regions in'the single
chai Ry doh28det ar%ggrefe?’g@l? %zﬂlg Nﬁé&ed R#}%e another as a

$1995) 92, 7021-7025, Ku
singlevaiomiot Fbis. Conne@nﬁvy:an hs eﬁ‘BQBadleﬁherLdubﬁtl;e(donﬁﬂuodd[specnﬁc for

Y M Y ST BT T

for the/EPOAM anligerl] - gor@kier 2 ngdﬁiﬂcﬁfblﬂtﬁé a8 emtiged]) bRehrough an
j.nvention provjdes a pol ypeptide construct wherein the

addip RrlyReRiide.ier é@ﬂl&ﬁﬂcec(@ﬁmal%s lpker seaugngeondomgin2). In
the é@@htol!ﬂat Ehﬁhlﬁ?mg 8504 SR fifkePlid E)?éf@f’ét{?sp oEfa Jéﬁgthvgh% sequence

domai n and the VL-domain, which are
suffigtemé to lepsare ihak eaci ofdhe:firstangl senendodomaios an, inglependently

fronggﬁé tsa{nt(}@}efg??:etéiﬂe[héf?%ﬁe?gn él Y r'1gf; 'sBem'flcnﬁes I\ﬁosai preferably and

as documented in the appended examples, the “bispecific single chain antibody

construct” to be employed in the pharmaceutical composition of the invention is a
bispecific single chain Fv (scFv). Bispecific single chain molecules are known in
the art and are described in WO 99/54440, Mack, J. Immunol. (1997), 158, 3965-
3970, Mack, PNAS, (1995), 92, 7021-7025, Kufer, Cancer Immunol. Immunother.,
(1997), 45, 193-197, Loffler, Blood, (2000), 95, 6, 2098-2103 and Brihl, J.
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Thus, scFvs with both possible arrangenents (VH domain
- linker domain - VL- domain; VL-domain - |inker
wa@leovailen3s3 VH domai n) are particul ar enbodi nent BCOEP20041605687
recited bispecific single chain construct. The
anti body construct may al so conprise additi onal
domains, e.g. for the isolagdgon 10 and/or preparation
of reconbi nantly produced constructs. A correspondi ng
format for a bispecific single chain antibody
Imnownd s, (2001 )i $66| 20 A6 Arpatt@laﬂ;m*etbr:bcbm&mhl%riorm&e)f the

o R A D S S B CBRS Salhh  ipsion

conjsHEaor 4 hendicheeyi frégioﬁ' THE Qnﬁgﬁbfécﬁ%"r‘sdrfelrh?étloﬂrgf the Vy-
coval ently |inked, preferably in the form of

domgain |anelethe \énd%aam\ﬁd“@”eqn%h@léed tmeachbtherty a hsk&rgdicemaln in

el S ECIEhARUEOU 2 1071, i BBl g cppstucis
Thugsy scEve wmhnlv@!ht pco;ssltdefarraf@emdmt@ qvmbhmire Falirikep optaiat— V-

| eas ant terac sites ?0 each
do”@ﬁ"ﬂ’e&'— d?ﬂ@'q er IIH%‘ yﬁéﬂ’&'&?'f‘bﬁfes P?g'cul?éf‘?rﬂ*é%dmeﬁts of
thea@cﬁ@aqﬁép”e%lﬂeyé.ﬁgléf&ﬁawm%ct nvention, a motif of a
pepti de whi ch shows the ;ﬁ&amty of specific
The; ant%pauppaﬁtrwttmasaabpmnnwe itignal domainsp e. forcthe isolation

action is also
and%g)grs oggﬁ1 g%%?qbr%@ge, p§§é%%$§é¢sg@g nition". The
term "specificall y recogni zi ng" means in accordance
nve that_ the antibody,k ?5 nolecule is .
A ofigshondingyfoBHaLior AiTRgE oA g AhATL ANHadydraRBHet Is dBscribed
in tHa épbéa@eacexg}nm@qst two amno acids of each of the
human target nolecule as defined herein. Said term
Therf@rrat sindleychain” apatsieti ipi aggopdanceewitin the ptissemb inventien means

[ [ en .t
that sﬁd 11{!"9‘% aﬁwgi @%ﬂr:ér{a; %ﬁo{rh ﬁj o?cth%nft‘)lg%cg ic %Eﬁ%% ({h@lrésconstruct are
covaiehihn didkbéy @refera'ﬂhp in Sl]hecfcfrm: of N4 edcakiriga® nardfnot Beid sequence
n |nteract on-site with. its speC|f|c anti gen

encﬁfgi')o'%&ﬂ ¥nglg q%%ﬁ‘@?’ﬂﬂf“i"ﬁﬂ"@n of a signal, e.g. due
Thet rinhehihdifly Cloliftbradting GRANGR Qfed hﬁ’ tﬁ@”cf,d?fté%t WAR tth present

the antigen, an oligonerization of the antigen,
inventipm Héflne%a|bmdm{mtergcmofo@t Imtztwoztamnmemteractuon-snes with

2 6 d he ecificit

eaclﬁ’%%gl? k@@_ | %QE ’%Zh%éﬁllq%’%f?%gftg gﬂnﬁ% %% or%é }I/\llth the

prestelme mwmtlnn acmdtlfsefqaqmm)eﬁtldbh\ahlch shows the capacity of specific
nteractlon si.te and the antigen bind to, each

| mter&chg ith, & SBECHICoEDtER f Obr# nﬁP?C”L% edGHBa®y Bhtigens. Said

bmdirﬁj/ﬁnte%&tuﬁ f8kBNhdRPstBl lto dfefihBes “Siatild re%it)gﬁi%ﬁn Y term

ifications of said structure. The specif

_ quqﬂcgu)agqqqgﬁmmg trAeans in accordance with this invention that the antibody

molecule is capable of specifically interacting with and/or binding to at least two
amino acids of each of the human target molecule as defined herein. Said term
relates to the specificity of the antibody molecule, i.e. to its ability to discriminate
between the specific regions of the human target molecule as defined herein. The
specific interaction of the antigen-interaction-site with its specific antigen may result
in an initiation of a signal, e.g. due to the induction of a change of the conformation

of the antigen, an oligomerization of the antigen, etc. Further, said binding may be
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5 antigen-interaction-site with its specific antigen
may result as well in a. sinple binding of said site
wa ooohes3sht i gen. The term "specific interacti oPCT/EB2004/005687

used in accordance with the present invention neans

that the bispecific single chain construct does not or
essentially does not crossyyeact with (poly)peptides

of simlar structures. Cross-reactivity of a panel of

10 bispecific single chain construct under

exermpliéisd Ibg'ameoépdmﬁmltpaﬁtaeﬂ{e@docl{-pr néplenpTus, Bpecific mo’ufs in the
of bi specific sing

asses bi ndlp of sai d panel
amipRA é@ 4enNGRP %ﬁd@ﬂ“g%'ﬁ asticsngite éaﬁdlﬂ‘? .a@ﬁgemw to each
0,
oth%r'a %ﬁ 3 Fé%rullt ¥ ﬂ\‘éﬂ’ bﬁfﬂ%& e bH@%ﬂge&* te@tlégbélfﬁt 9%98 Waerlll £ the

, Cold Spring rator ress,
resul oh gezanday anedifications aif said stryctivem uEhe sEadific Brbenangon of the

Har bar 0 Press, .1999). to the 15 (pol e
antgphe BB b it (T 88eq1E Shinb8 eV aHE s WelloB' & Simpte
bmd"sg bfisaid rsitk Ity tmwg,ﬁﬁgen functionally) closely rel ated
ol y; pepti des. |y those antibodies that bind to the

The( my S,?@ﬁlflpd@?%?@ josi psorsethinepeeardange adthnibe eriesgat inyention
moSE AL kgt Bl ch o 2t A0 SER e no

crogstreaat withs(poly)@mldplseﬁ sﬁmdart ﬁwcﬂnmesl ﬂrcss -recetivitt oba painel of

an..anti enlntera te wi.th.a s 20 .anti ge
bissEgiip e Bhal e aderaf ubfudh ARV GHe St sdsedivle. by
ass&&ding dsihiinigt iopnsaigapbih€lIorr bi¥pei®T sihgRe 'ch8in construct under

interaction of |igands which I nduce a signal upon

ConMeRtiANgY Coneltlpﬂg @Bécﬁfg .c Heslogpend . Lmrﬁsmfé@d‘aﬁ A Laboratory
Marnfl EoRP g dEal&c%W%Siﬁregt 958?6 @Ar{tlbodles A
ts s e

I nt'eract/ /to 1l ecific cyfo
LabAraf_torypalVlammJl aCde Sprmgl Harbdry Lebbrhtoryf |Pnesspn1 999)t be the

(pol IR of Rl sf A S S P& PR f FhorS e b BehRaiRoanalor
fundtman;é)r&ldaselpfre@tew(ﬂbl)f)gépt«ide% Iodue tthéEam&sbdpédﬁﬁfat bind to the

said interaction,

4 (polpsmegfé%{pmtﬁw eldpfsrestdip n@*amrdd@@pt :erswr&wllyubywd feany of the

othér"(é@lﬂlg)%ﬁ)‘tlegs ofe %@éﬂe@%‘e&flg ﬁﬁ@éﬁ@pg)e%%eé@gﬁgin Hibdrest.

enic site o erm
Exanmlemfmghewpamifm mtﬂranlgnn/\pf Ah mﬂmeahlsterac&lbatsuetmﬂaa specific

f L I it , 0 st t
antfie P isoBe iRl of Joehg’ B HhoreceBldsneSaid " efiition
partiounely domigieiestRb GetelRtiof of Iﬁgérﬁdis WhRhaRducd & s@% n Bfndlng
this invention, a WO 2004/ 106383 PCT/ EP2004/

to iigopResificatGoomior. éprerues ifer e@nremdmg figandsy capase cytokmes
which SEESLEUBIYBRGC BBAgES ARREEAEA (o, porioieny
compiiiged by said definition is the bmdmg of an antigen-interaction-site to antigens
like antigens of the selectin family, integrins and of the family of growth factors like
EGF. An other example for said interaction, which is also particularly comprised by
said definition, is the interaction of an antigenic determinant (epitope) with the
antigenic binding site of an antibody. A

The term “binding to/interacting with” may also relate to a conformational epitope, a
structural epitope or a discontinuous epitope consisting of two regions of the

human farget molecules or parts thereof. In context of this invention, a
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nol ecul e when the pol ypeptide folds to the native
protein (Sela, (1969) Science 166, 1365 and Laver,
W@ 1®90)63€k1 | 61, 553-6). 5 The term "di sconti NBXCI/EP2004/005687
epi tope" nmeans in context of the invention non-Iinear
epi topes that are assenbl ed fromresidues fromdi stant
portions of the pol ypeptidesschain. These residues
come together on the surface of the nol ecul e when the
pol ypepti de chain folds into a three-di nensi ona
congdrmationakepitopeoissdefingdebyatwes onnesraediseretd Aatiid abidr $8quences
10 The constructs, of -the present inventian '

separed 6 dhE T e Ao T riSgeRhBh s Togader 1y e suato of the
mol\é’b&l@ \ﬁh%r?@ﬁ@rp%ﬂldeﬁﬂéé/f§ltd§L{6ttHéar¥atﬁ/8 ”ﬁ (F)é?ﬁ f(ﬁg%ggﬁmn agjence

onprising the two regions
166@6&@5 erddeyer, (bee0)Heelebh H3-Parts t hereof as

The gL R LS BT BFRSS ), Pt 38 Broliienior pgn-incar
epitbpesitiat amne aﬁﬁérhbléﬁi fesmdesialies adnadidiafe portidrebiiBe olypeptide
Chaﬁ]gﬂle met hods rise, but are not limted to Westérn

seErqsgglM_es me tog@j_her ONRINE- su@c;g_ ok éhe melgeule when the
pol;ﬁﬁif) |HQecha°'|ﬁa'?§lds Pﬁo ”fhreeatﬂiHemQ)Yl ﬁj@@rte % constitute a

ivative thereof" relates to S|ng
Conﬁlfma@orlal&rucbrrah‘emgment s thereof, synthetic

o PRI Ry A8 BEEN, PLBNERT SR A BoiRaodh of Bechpaty bin

to/interdict | adthder i swifonBatinadsyuctirdl h%@ﬂope‘b@} | BOAp8Sed CoP€and/or
ed in accordance with the invention or their

Comﬁi@%nwon@@%ﬂfo@eown% (raicamplexcdesaibed rarpieror parts
then@ijéé P%glogéﬂ m,grém%\éﬁm,l onal techni ques known in the

or exanple sing amno acid deletion(s),

| Accprd;mly,u snecHicity sqbsbtel dateininéd expexideniatiy by)methods dnown in the

o §88 R b i, 8k SRR el Sl BB, u
are SOt imAsd tgWesstem mbtsp ELSHL, BIAS [HEI-Y |RVIAC, rElAkté@vmade peptlde
the art either ‘alone or in conbination. Methods for

SCaP%t r oduci ng such nodifications in the DNA sequence

TheUngeh ! Séin'ﬂgo?;;‘efra AP G udrvanRents e t‘?ﬁates fg single chain

i MTuno In chaln are we kKnown to
antib@dies eQr fragnoénds alnereoﬁ@'ntr@tlg antIBadrbs,oaxﬂldoﬁ?S@gmérﬂs such as

Faugh R, EV S SEE eGP B st et of any
of thesaipAntibdees islae ealoRld imactheade®uUitiPfthe invention or their
corrgéﬁg%&gggggéggu fin gHaln?sf) c\s{t\ﬁ bzeofcl)ﬂtﬁclap ?n%%:lj;‘led using conventional
techniques known in the art, for example, by using amino acid deletion(s),
ihsertion(s), substitution(s), éddition(s), and/or recombination(s) and/or any other
modification(s) (e.g. posttranslational and chemical modifications, such as
glycosylation and phosphorylation) known in the art either alone or in combination.
Methods for introducing such modifications in the DNA sequence underlying the
amino acid sequence of an immunoglobulin chain are well known to the person
skilled in the art; see, e.g., Sambrook (1989), loc. cit.

The term “(poly)peptide” as used herein describes a group of molecules which
cpmprise the group of peptides, as well as the group of polypeptides. The group of
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peptides is consisting of nolecules with up to 30

am no acids, the group of polypeptides is consisting
wo@Roornbesil es with nore than 30 am no aci ds. TPET/ER2003/005687

"anti body fragment or derivative thereof' particularly

relates to (poly)peptide constructs conprising at

| east one CDR 5 Fragnents derivatives of the

recited anti body nol ecul es define (poly)peptides

whi ch are parts of the above anti body nol ecul es and/ or
peprﬂnieshlsacms’mmg‘ o dnbigculebewitis alg hb o3thermins! adifls, the group of

I bi gl pgi cal nmet hods. Correspondi ng net hods
POIRRPUcRR GRS P 9ICGHES SIS oh O aEigS,

Thé aR9RAtGh b TN U éﬁe%rsgfé}ﬁ(/é’% %gre%f“ 'p%@E@‘aH{/aFelates to

Cl oning: A Labora or
(POWMT@BWSPHQE§OWWISM&HGMUcme QDRQ and 3rd edition

Frofpfithis,FE HRk R, otg, ot iiishoed) riaedics dEfii e peptides

whlbhmrecﬂ)alw oMitide@deve Mntibatly rﬂ'dil@c@@mr@@nﬁ/h}é‘h are modified by
Sour ohok of - Techni @lues Academ ¢ Press, 199

chedgjral '% eprigelariueesylar Riolagical methegs: Cof(r@ﬂmoedmgamethods are
kndwrOmi 1he AYRBHE!desERbEH RS 93 mH%bBﬁert?Hy%hQﬁ&%@ & ?$ lSambrook et

2002). 15 Bispecific anti od| es t Speci
al.; M@gﬂarz@mh@ Bplcali!Wail@ry damuah Cdldh Spﬁm Haabori mramy Press,

2nod§(z§5ﬁ gg%g'a]%grbd gdlg 7?8)@% %aérgafdt gg &%ﬂc{sf%o&\b r%eral and

Molabolee, Bablerisiigg; VASIalRresslomsions Emntsseﬁnmnbh@y Methods

rein described  bisp ecific S|ngle chai'n constructs

MG%H?%GEB% HeAPR@NBYSixe Hareehack pikeshnigupse Meedemiqifsess, 1997;
GolbRiigh PME'F‘?@@M MKteFactiBRb: ﬂeﬁloié(}u?é}‘:@lroﬂﬁgﬁ/l W\N%ap %glghgpnng

resent Invention an amno acld sequenc
Hargmh@b@ratalty!?e@gﬁeﬂe@g) of the first domain and t he

second donmai n of the defined construct are linked with

each other. An essential 25 technical feature of such

B.smmo dﬁtlbdd’é@tha’t spebifitaibaistogaiki e Ep@Kmr afiRRh aﬁé the CD3
r| se O| yner i zatl on acti Vlkteé/:i@@dlgart I cul arl Yy

antls%f@éﬁ% rd@acrﬂ&ﬁ Inder priacaart &6 Mg athyAcad Sci., 1995,

92: AN 1090 |d sequence Ay-dy-dy-Ady-Ser, i.e.

(dy)4s or polymers thereof, i.e. ((GIy)4Ser)x.

The char act eristics of said pepti de linker, which
L S M T I
bispetifidasihglacehtsin Qion@iructé BhrechsiRectek? B?)ad%ﬁtaon%? @iﬁk&z Zé&]uences

eadl e et al | mmunol (1992)° 29, 21-30)
Thegg%{@ RRPUGRI Hfl'*i%’/ éﬁﬁ@% i ;apggidayce) Wlthahmv%@m 1rwssgn an

amlﬁggcﬁagg&ﬂnggﬁﬁﬁ%hlch the amino acid sequences of the first domain and
the second domaih of the defined construct are linked with each other. An essential
technical feature of such peptide linker is that said peptide linker does not comprise
any polymerization activity. A particularly preferred peptide linker is characterized
by the amino acid sequence Gly-Gly-Gly-Gly-Ser, i.e. (Gly)4Ser, or polymers
thereof, i.e. ((Gly)4Ser)x. The characteristics of said'peptide linker, which compﬁse
the absence of the promotion of secondary structures are known in the art and
described e.g. in Dall’Acqua et al. (Biochem. (1998) 37, 9266-9273), Cheadle et al.
(Mol Immunol (1992) 29, 21-30) and Raag and Whitlow (FASEB (1995) 9(1), 73-
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14 80). Also particularly preferred are peptide
i nkers which conprise less amno acid residues. An
werwddeggesl peptide |inker with | ess than 5 am POT/BR10d&005687
can conprise 4, 3, 2 or one amno acids. A
.particularly preferred "single" amno acid in context
of said "peptide |linker" if G@y. Accordingly, said
peptide |inker may consi st o% the 5 single am no acid
G@y. Furthernore, peptide linkers which also do not

80) PARDSAHiGMrly pRSTOREaEYe PP Ihiests atfciPEehBFis® thssTdmino acid
| i nkage of, said domai ns to_each other can be provided

resqglyes Ay engjléﬁ@e@q @e@tﬂﬁ linkssr wifh lesssthaaseamBagids f)ﬁré comprise 4,
f 4L t:
6?%%6%1118 g Eﬁich I%rrlgﬁ?r[eifé?n%d frfg‘ﬂe a&ﬂgﬁaﬁ&éla ih ‘6%'n¥ext of

|nke aln cons
salda%pe;mda hlgk&rhesnGlyl A&amrﬂingdm sadl Imapd]dekjmtaerrhay aoasist of the

. [1-k t . 0. .. 099/5440

singl§ A Sl EREnBifaby blids Tikess wivEh el Fol Fromote any

secBHBAlySAUELred 2O BraFfeesd . amsk MikRs daRd aéh@mseto é*écﬁ other can
1989 "and 1994 or Sanbrook et al. Mol ecul ar C onin

be pravigdesk BY.c3- 9 genei enwwrspras@esqab@d fn the exampiss. Wiethods

for EF{‘%@@%% a?ﬁ' &a%?ﬁﬁ e@% cons? %Q%tléha ég%o;ﬁggrugts and

expl‘\ﬂsmgwtmtrmremarrdnaieinmlls m)balcaeriamnmellelmmmn in the art (e.g. WO

00/ e Bl e TRt BRI, 15 aplsuer Siplsiy (ae; Bublishing

Ass@&léateé 'anﬂaW|lefyU|rﬁérsc@ﬁbé bagdy, 1@893%&101@436? gé\ﬂbfbdl@et al.,
t he personS|IIed|nthe art. Here it was

M0'§9v|§f iG@origoy Ar babrratanatMariali ﬁ@ld/vﬁpﬁng gdarber diabgratery Press,
c;olaksg;rﬁg%apwﬁ% ( BgRYI Sing at |east one CDR-HS
regi o e a

conpr|3|ng no aci d sequence NXD

(asparagi ne- X-aspartic acid) preferably in position

TheBSPpfEH Stste paR e bpoeesT i deSaibed beShn ol and below

may bé Rlimaflzafeir Cdaimeniasd daﬁt‘itﬁ)d@/afcbhwbét&.' wiegelbs! for the
In the specific format of a bispecific 25 single chain

hunagizafisayanrdas deiguaunizaipneohipopaipieptides gl ia pattewar, antibody
con@ﬁhb@%‘?éé kﬁB\R}ﬁ% e n%ers@ %kfﬂé&‘iﬁ fd a4l y useful as
rmaceut ' cal i'ons " since these constructs are
advantageous over constructs which do not conprise

ot S B R o R SRS e o S Y BESLENY antr,

con@p“rtsluq;eat le88NBYid DR HAtrehRASEorApsINdthd BriRDb8A s‘éfquéhce NXD
|'east 9 anino acid resi dues 30 and havi ng a Kl D val ue

(asparagifeeXt-asprric rcid) pefrrabisindesitiand @ fo, 1ok of §FQ D Nkes: 80,
88 SRE YS! | bf jn Eﬁiﬁﬂ@ﬁ 185 18 RISHESEY fq gq&ggsﬁné%bﬁ, FREIIRY is an

consttu bi'specific Sin
aroﬁﬂﬂd/atﬂﬁ@%:@@?b&%@mamwﬁéeml in the specific format of a bispecific

" single chain antibody construct. These bispecific single chain antibody constructs

are particularly useful as pharmaceutical compositions since these constructs are
advantageous over constructs which do not comprise said amino acids.

Furthermore, it was surprisingly found that domains with specificity for the EpCAM
antigen, comprising at least one CDR-H3 region of at least 9 amino acid residues
and having a Kp value of more than 5 x 10° M are particularly useful in the specific
format of a bispecific single chain antibody construct. These bispecific single chain
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15 anti body construct are particularly useful as
phar maceuti cal conpositions since these constructs
W@em@4aah38nt ageous over constructs of | ess thanPOI/BEPI0NE005687

acid residues and wherein said binding domain

specific for EpCAM has a KD value of Iless than 5 x

10"9 M 5 The prior art conﬁfructs are characteri zed

by | ess advant ageous EC50 val ues and/or |ess

efficient or conplete purifications as shown in the

antibppg netecitrextiape @articuldriywasefun agqmarﬁwcéuh@alfd@fnhmg‘tﬁ)ns since
e domain of the single chain constructs with

the§%é‘rﬂnﬁﬂlﬂ?t§ya?€o?di’%3m%ﬁ PlgEANSHIGIR niepsyihani$ amino acid
res@l%@réi‘\@”\ﬁﬁef@lﬁ BaldNGinbmyedtrh&A sgfe%.f.%ofoh V@*@W\n %%aé?%‘«?alue of
as Ctermna ti1on erein in
|e$$)ﬁ\eﬂIECKI|1Qr Marrangements in VH( anti-CD3) - VL(anti _CD3)
are preferred. The constructs to be enployed in the
phar maceuti cal conposition of the invention are

Theﬁlpﬂbacérerdoheﬂfu&t}t ad ¢haiaageiesd WdetddQQn@@@ous ECs values
urificgtion properties as well their high

rdgss P ﬁCt%Pt of camplaig |pw'fu<aa§10né@sc§rmrbw| the £ppeifeq examples.
It \M@%rlh' aHi&lar ?@r?‘i‘lsﬁw@eth‘éﬂlg Sér’ngmléf ?r?é b%g C?V cﬁ’% Htéb‘?lstructs with

constructs of the rnvention were
spegificidy fovitbe £33 antigeroto ba:ennpbvyed mmabcmenemwnhﬁm irvedtion are

ot BRBPANE SROMESPE) W 9 1 Bl bRsBbD; Fipdrbfyn coaroutr

arraﬁpem'ﬁms &DVQ@&J&BMLEQ. oBé)Qaﬁe pbéf@ﬂf‘éﬁ' Yhé Yohstriict§ k& 6k fnployed
val ues as deternmined in

by | t
8{& O%H%q\@glcale@@pwﬁ@m Ghethd hiaveim valeuecharagtpdzed by
adeHia%%Hb§ br%du&lhtﬁk@nghﬂ:nﬁ’ééth%Oﬁlloﬁ)'ei't% s lasCwell h§ 2[3/ their high

efféctivity In e ce SI'S e constru

~ bioaqtiyiwri.e. dhe!méesjteidecytbm activityhi drnquarticutes, Etm tlraai ugztotoxxc

actl ol GRS GEAARA VP LB ERFE UL P SR SREh actviy of
convémtioriah Wrgxaat-CD® aE@GQDY@kamSC_BS (Sbﬂs%msnﬂﬁ’e constructs of the
cording to the nethods known he art and

inV‘%ﬂ%’PUs?t %C‘ﬁﬁ”y Aghgs peerkity é'il@#rﬁ d4B).ATke &ﬁaﬁsﬂondmg high
bloeﬁﬁ’i*?lﬁy fsel%%&%% SHoVetd @erg G ?ﬂso t?/ﬁldce%uefs RELANRERNR- cg&ﬂgxmlty

basel i ne response ( max! mim respon
teSt@THp? lowerethel bpe, vaiuel of th;a diolﬁg:ul&:mctlemhrgdfﬂr @lytdtd)batlty, i.e. the

oS5 BehG502 BB REBEFER G35 e, e

the @‘C5a valueg the 168y @ﬁé&tﬁetth@tm@lé@ﬁﬂ@ki@ﬁn anduicsd @8R 8ydial The term
bet ween the baseline (Botton and_maxi num response

“ECE SJTOSRON BB} CRBISYHILENS Ny PRICEL gt Eliar ¥albPS 4o determined
oo BHETI0 Lo HPRELE P B B0 d 34 DKo o ghponced
examnlﬁﬁ ny standard udese- lespom@ otihver is defined by four parameters: the
baseline response (Bottom), the maximum response (Top), the slope, and the drug
concentrétion that provokes a response halfway between baseline and maximum
(ECs0). ECsp is defined as the concentration of a drug or molecule that provokes a
response half way between the baseline (Bottom) and maximum response (Top). A
lower Kp value of the constructs of the invention depicts higher binding affinity. E.g.
a low Kp of 10" M shows high binding affinity of the binding construct. On the other

hand a high Kp value of e.g. 10® M relates to lower binding affinity of the binding
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hand a high KD value of e.g. 10-6 Mrelates to | ower

bi nding affinity of the binding WO 2004/ 106383
wWEODAER38D4/ 005687 16 dommin of the construckCT/EPmE®04/005687

percentage of cell lysis (i.e. cytotoxic activity) nmay

be determned by, inter alia, release assays

di scl osed herein above, forqgxanple, 51Cr rel ease

assays, LDH rel ease assays and the |ike. Most

preferably, in context of this invention 5
donfidin @f tihcamatruck! ease . assays is enployed as illustrated

in the append ex Here, stron t ot oxi o
Theaewp@magaegg g\f'; 5&@ mﬂats@qq aGivitynpy b%s‘% @%&Aﬂter alia,
rele‘é%le' Ssshls Whmb&@)f&%x&ﬁ%lé" 53@? Crélfebge k8 LDH-

chain constructs describ herein rel ates
releaseo Resa)se andnihe siikey E@D wefaralslypriaf Gﬁaﬂ@IXS/ ei tggoinvention

fucfsamaitBlrése UsSe f Ao H IBR s A oloed grameles.

Hergb %tr@gg ﬁd:ytotlmi%t aptivitheagdihst EpCAMpositive cells 1(88e PQHO-EpCAM
The bispecific constructs conprised in the
Ce”% H%ﬁ?@@@ﬁ?‘i‘ %ﬁ"@é@rﬁgﬁ ftthe mispecit ‘Fr@f‘g'&@%%tcoﬂﬁt&‘éﬂ? |d@§C”bed
r
her%gre era Q rfluzlbte léeycrogﬁﬁiélrfgyg ?e%‘@?éf&élﬁfy<50{)7%g/ml more
prefegabity X m’fpg/hﬂQeV@ trim@e preferrabwr{ 3W$gﬁn‘ml ieveRdmore preferably <
construct 15 (VL17-1A- VH17-1A- VHCD3- VLCD3; 8628 .
250mg/ml,)mogt pyrferalely <pi0seeiml & WRREMI, 160 PEBDl val ues
may vary depending to the bioactivity assay. Factors
affecting EC50 value may conprise type of effector
TheCbiépemﬁac&tonsmmtsommbﬁsed an thelpbfﬁarrria)tp&tlcél domgeditions of the
ncu time, incu
Pre?%’é‘f%(& 'ap éhQWoa 8&“@9@?'“@&%9'&@’“&@9% ﬂﬁ%‘f"é{r{g@emb'y in the range

of dBolit 80 PyymEEP7Y gbh‘ﬁlg cBin pé?é!?toct‘hésérrdﬁfé@ M7@x§hﬁ t@"@é’énstruct

experlnents may are 0 val ues of

(VL comt Mblis1a- N HmmsVLcth 8ﬁ&8/|p|§!6nh4 @rﬁkdiﬁdd@%“ﬁol& is aware thag EC50

val%%srgﬁg é@ﬁéﬁggéﬂ(ﬂpg% con W ?és]a e%?&ff?%gﬁgbﬁ@ E@Vg@rvalue

maWC@hpns@Wp@td)e_fﬁectqr cbharadtlhley mﬁgotd)r)cellpr@rbercﬁltﬂxrge’ad:ells ET
ower

th ti,
raticy, BEUPAIAN . [IBaBEtoh JEmPETLS BUIG Ol Sierl frcumstances.

Diff&tént hECH@WaIuéQ%F%@Hé %h§tr@étst i€ differnt I9PeRimedts may be
Ep CAM a sur(s)rl si ng gh affinity measured b

comArpAH M R0 SEbiTANEh CORRE oA PONSIICt fIAVEIS igh Lytotoxic
actigh QoGS 6ie TaiiBR HBENE 4 2 ST Rler B Ead 95148 fish the

conkDl (dt I@ast X51inds higheb cytotdkdityMhan the control), preferably at least

three times lower EC50 value and more preferably at least five times lower EC50

value.

Furthermore, the constructs of the invention bind EpCAM with a surprisingly high
affinity measured by surface plasmon resonance (BlAcore®). The prior art EpCAM
and CD3 binding construct M79xanti-CD3 has a Kp of 4 x 10° M and the
constructs of the invention a Kp of 2,3 x 107 -2,5x107 M. 4

Preferably, the X in said NXD motif is W (tryptophan) or Y (tyrosine).
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30 Preferably, the X in said NXD notif is W

(tryptophan) or Y (tyrosine). WO 2004/106383
wWOODAER38D4/ 005687 17 It is further envi sagedPCTIEP20D51&)5687

pharmaceutical conposition of the invention conprises

a bispecific single chain antibody construct, wherein

the CDR-H3 of the EpCAM spggific domain conprises at

| east 9 amino acid residues, preferably at 5 | east 14

am.no acids. Preferably the CDR-H3 conprises |ess than

18 am no aci ds nore preferably | ess than 15 am no

1t o fifien cPidseddr 4T thel Angrpachtisah SommasioRt ik sthan ivention

comPridesiy Bfspeaiit lémb% cR&in HhtiBBHP SoAsth S, wﬁ‘én%ﬂ?ﬂié‘ EBR-H3 of the
Ep@@l?/l?l e chai n antibody construct conprising a

BRI dagair cpmprizes epdeadtit adwmamdqeasmlmse m)referably at
Ieaﬁufféhmd‘géaé{s flﬂ‘éﬁ@rab@ RE t‘ﬁg% @grlquﬁ?#q Lets S mlno acids,

the above descri ons
mowsperefdrablydessaihankifoamiricnadide 'I?:h”ds pre$©l@blyefhf96@lDRLH3 comprises

nstrated in a d exa les 3, 4 and
9t°p5?0am'51?tac'6%p B ﬁﬂy awwgcl@éram st Biefarebly 10
or 1aramp,oaé‘d,(gj§ inits CDR-H3 reg| on and does not
r?prl se the sequence NXD (Fi gure-11A). 15 The .
B'Sﬁ?ﬁ% drginglr ichain eoiibody tdopatracic oomipriging oa tdeeraspording oBpCAM

ol o SRS pGRRRRHE g DTS Py EbHolt B gt o

the Bbrve deScridedTdunsiroat o e éroRh CARNgRRific dlﬁn@’ﬁknown |n the art.
ddﬁtl onal,l be char acterized by the feature 2?0

egi FafagonsirRiPA Bparpendeds 6¥amﬁl§3c§>34aamqi g'%anP%sP”ﬁ’r art
Ep@ﬂ%h@iﬂg@ntﬂ@&? MR BombAsds Mghl 2nikD attlif s C@R—ﬁ3 region

physi cal "val ue defining the tendency of a conplex

anddjapsqiat gomprisede seguanoediXg (Eiquire 1bA).um A+Be- AB, the
di ssoci ation constant is given as the ratio of the
two kinetic rate constants koff and kon: [A][B]

The( pbayidostlicélkcdrhposifitre sBostiRy lierihé NavehtRnoaiast al@ﬁ compnse
A and B bind to each ot her.

conffiiog roarerd el inind saTai sdepHie dob EMRAMHaEs 2 Ko value of

moréitha®si@fadm. constant in the range of 10-9-10.7 M KD
can be neasured with a number of nethods known to the

Thegefiarmmceyiteal icompositionemay wddisiogally befehacagibrzatbhy the feature

that' SRPBAGR §3hEn s%e%iﬁc%o? FheBbB%oénetfgephas a Kp value of more than
107 M.

The Kp value is a physical value defining the tendency of a complex to dissociate.
For the binding equilibrium A+B<> AB, the dissociation constant is given as the
ratio of the two kinetic rate constants kor and kon: [Al[B] (kon)/[AB] (koff). The
smaller the dissociation constant the tighter'A and B bind fo each other. In
biological systems a good, specific binder has a dissociation constant in the range
of 10°-107 M. Kp can be measured with a number of methods known to the person
skilled in the art, e.g. surface plasmon resonance (SPR, e.g. with BlAcore®),
analytical ultracentrifugation, isothermal fitration calorimetry, fluorescence

anisotropy, fluorescence spectroscopy or by radiolabeled ligand binding assays.

The Kps of the constructs of the invention have been measured using the surface
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anal ytical ultracentrifugation, isothermal titration
calorinmetry, fluorescence 30 anisotropy, fluorescence

W@ p@atiessxopy or by radi ol abel ed |igand bi ndi NnECHEBBEYE005687
The KDS of the constructs of the invention have been
nmeasured using the surface W 2004/ 106383
PCT/ EP2004/ 005687 18 pl asnpfl resonance (SPR)
spectroscopy. The ligand is 1 njected over the
i mmobi li zed antigen chip surface and the change in

plasmpon c absalemsiet y(SHR)tdpectrbseppys Thé adigangons binjeéted iover the

. d.. The ch tjcal density, nonitored by . .
immobilzest igen FBP) Bacnalndhe. cheBer dn Aitisaleaaliy gn e chip
surfttaﬁa @W%ﬁhd% ibirﬁééﬁijr@cﬂ.”mé“%érggé nﬁoétlicfainld@nﬁa{, g@grﬁtm’ed by a

e bi ophysi cal phenonenon used is called sur
chappad eq%@@ @hdles eorrelatesodiradily 1o e arsunbaf llgandrkinding to the
: be i Lz f S
onie SufeBe "% hERBORNLAEE Blehifeith L E ellbrofide plasmon
resoresmeance (e.g. Bl Acore(r)).The kinetics of
associ ation and di ssociation of ligand with the
One bty interaetictnpamedts Pras 1 Behinrabbilized!bh A6 s@ffce of the sensor
_observed in real tinme. The binding curves are fitted o
chip gf the repa@iuy hesed GRsSWCS RiGSM@Rdreasenance ol BiAgpren).The

: equi |d b [ -SSPE1.at 4 (KD) L.
indifbs RSB RUEH Sl A RS fodtd 9, Ge IR A hiasn on
the shipcsurfacef are dizeAMdiageal tide. The \bindiey corves raaditted for kinetic

bet ween,  1x10"7 and 5x10-9 M and sai d binding domain
rateg SORSENS flor andxkonaSHitiR Vhiak AAREETtaRGWTHUMegsaciation
constHAt fik@nd 5x10-9 M In a particularly preferred

enbodi nent, the pharmaceutical conposition may

additionally be characterized by the feature that said

bl ndj j pPeGl fi [ . i a
it i gty BFBeRe a0 ek skl bPlipepdomdh SHROAD AR b @ o
valuehia a rargetbe];ctWeba\nm ?ﬂensct'le?l‘)tgaa%\nﬁfmid bh\ldlingm)mbiﬁ s;mh ic for
nunber of .tinmes for killjnggtu r c S since the
CDEpeaR 1 YR parrosaeveen hPrand SKE0Ma KD val e of
nore than 5x10"9 M If the affinity of a bispecific
construct for binding an EpCAM expressing tunmour cell

" In aspardeulariyhprefereed emsbedicenbi Hs phaemasersghvomposition may

BB e SherdEBHEc B o IS0 sitdng VDA <BER ror
the &M Aetigenuvasua Keabluet of sb@néiel thad) 14 G Ukt her advant age

L L e M AR RE R g N
nuMikRRT 6eaas dor kling® WahotPc¥Rd Yhice IHRUBPCRMIBALIAGSart has an
affinity with a Kp value of more than 5x10° M. If the affinity of a bispecific construct
for binding an EpCAM-expréséing tumour cell is too high, the construct binds one
EpCAM expressing tumour cell and remains on its surface even when it has been
killed and cannot continue to another tumour cell to be killed. A further advantage
of the construct of the invention is that the binding domain specific for EpCAM
binds with a high affinity (corresponds to lower Kp value), thus leading the
circulating T-cells to the tumour cells marked with the bispecific construct.
Therefore, the Kp of the binding domain specific for EpCAM of the bispecific
construct is.preferably in the range of 107-5x10° M and the Kp of the binding
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circulating T-cells to the tunour cells marked with

the bispecific construct. 30 Therefore, the KD of the
whemditigszionai n specific for EpCAM of the bi speCi/EP04/005687

construct is preferably in the range of 10"7-5x10"9 M

and the KD of the binding WO 2004/ 106383

PCT/ EP2004/ 005687 19 donmiqfy specific for CD3 is

preferably in the range of 10"6 - 5x10"9 M In a

preferred enbodi ment, the KD val ue of the EpCAM

donfmin @pegmd doreCD3iis pl’e‘fwbly imathetrbﬁgé.ﬂaf 1048l Bx10P M.NR aGhidferred

eI mERCANE TP Ry Ol ORI /iR diact @ale. Staver Hamghe KD
valtféoﬁﬁfh'é C@S"Biﬁ#lhgrddrﬁalh %oﬁ@gb@?cﬁﬁg 1 By ﬁ&eafﬁnl cy of the EPCAM

(g armaceuti cal Conposition i nve t I'on

binding depedt €orapsiatgbéhe Khihbiadingdatyaioonst r uct , V\herel n
the CDR-H3 of the EpCAM specific domain conprises at
| east 9 amino acids, preferably at |least 14 amno

Furthei ds .is Pssfisigedl Yhéthﬁ]eC@Rahlﬁa@élﬁWal Wihpdnt BRMRhd Sinvention
anm no acids, nore 10 preferably |less than 15 am no

comypgisgs a Hifpecifiepiagler mﬁlsy apHeodprongirusbnhgreisthng QlaR-fi?r of the
r t

= DABrpy Gy a0dolni) A0S By 2 st 14

amlemamdm”é?refemablyrthephlaRri'dz&mmmeslesdeaspdmn 8 ramihotduids, more

prefe ik eSS gh i i €€ ottuts el R TGl somprides ¢ to

17 arﬁmlédid§gn®% préferaliy R maﬁm&a@ag lé\ﬁﬂc‘rﬁoﬁ%)réié%{m;é'm or 14
any of SEQIDNO 80, SEQ ID NO 84, SEQ ID NO 88,

amirgracids, NO 92 and SEQ I D NO. 96: (b) an amino acid
sequence encoded by a nucleic acid sequence as shown
in ?0 SEQID NO. 79, SEQID NO 83, SEQID NGO 87,

In agrerdredNembodinzernd c$Eﬂ@ ph@rmmcelﬂﬁal (:m:)wpamtlmnoﬁmeamwelntion the

v SR SRR PSR SN SHEERS o olotea rom e

groU’pJ@d)rfslgtlr@(‘dfd sequence as defined in (b) under
stringent hybridization conditions; 2?5

(@) acPB %@aeeﬂ% S@%%?f@dafbﬁh%wﬂu'& IaéliVCOfa%E@ 'QeNQeﬁ@eSm gh NO:
'584d§9|@c}ﬁﬂb€8§s Q95 Wo: @iaﬁ&‘%ﬁﬂgNégéode toa

nucl eot I de sequerice o any - one

(b) an amino acid sequence encoded by a nucleic acid sequence as shown in

SEQ ID NO: 79, SEQ ID NO: 83, SEQ ID NO: 87, SEQ ID NO: 91 and SEQ
ID NO: 95;

(c) an amino acid sequence encoded by a nucleic acid sequence hybridizing
with the compiementary strand of a nucleic acid sequence as defined in (b)
under stringent hybridization conditions;

(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 term “hybridizing” as used herein refers to polynucléotides/nucleic acid

sequences which are capable of hybridizing to the polynucleotides encoding

bispecific single chain constructs as defined herein or parts thereof. Therefore, said
polynucleotides may be useful as probes in Northern or Southern Blot analysis of
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The term "hybridi zing" as used herein refers to
pol ynucl eoti des/ nucl eic acid sequences which are
w@e apabbasdf hybridi zing to the pol ynucl eot i desPENERPIDHES687
30 bispecific single chain constructs as defined
herein or parts thereof. Therefore, said
pol ynucl eoti des may be usef as probes in Northern or
Sout hern Bl ot anal ysi s . of 2004/ 106383
PCT/ EP2004/ 005687 20 RNA or DNA preparations,

RNAesrrIeNAlpre;baratlons O"espéxﬂlvetyedr 8an bkl @l eJondeleotide primers
endent on their respec

in B BeAalrsls SeRENGENCaR aly BrRACHY® iz dTgiRTEbo ShdeRybridizing
pol;‘kﬂ]ﬂ&dtﬁ@s Hormsfe! atl%asmberrﬂfrgf;ﬁé??é%lfét 1658545 IRicleotides in

nucl eotides in |ength whi
lengibl witilech dybridigingf pmlhmqbe@gi@wm hhnvwnsenmmventm fosleel uasd as a

ooy Se BBy AR L G3EPYDOEES BB e Sopcor most

prefa@éblyacle@@t bo@sutaotiesgintiendth. i s wel | known in the art
how to rformh%br|d|zat|on ex% ments with nucl ei c

it is el Kghackn e ait how {0 pefiers dyybedizafiery expetimentsr with nucleic
acik NA¥R WAL Ry b a r?% drPTskilean g tth@”éﬂskn&mga\?lﬂéq (Wﬁﬁdization

I N accor ance W resent I nventi on
conldgtbnsds/hat hes wonget mmcandancefwnheﬂhet q»resermiamemm Such

oo RS RiROE0 A8 R ERED  A BSRSSROBY Moleculr
Clofingf & rL%Iborétoﬁy? avaA@dlC eCuldt ISphing He@ﬁ@rntLabBVOﬂGN @9501) N.Y.
are pol ynucl eoti des whi ch are capabl e of hybridizing

Prefesrachie asseidancecuiil thespsenhiaveniem arsrpalynisigatisles which are
capbg%r SPfh\e!brldﬂEﬂgr to> Hé Gedlik %bom%/g@ﬁb‘ﬂebg ‘B%}?tg éﬂ%reof,

t ringent r|d|za n congltlons

: und@vevwgghthybﬁmnmne{momc in a solution corrprl si ng

"Strﬁ]og(éolngﬁgirdn %% W@Hﬁi‘ %%(' IE%%QD%%{\% ?rbplvgrn%k w&yba{%n at 42°C in

a sa@ﬂbﬁrdd*npﬁ*lsﬁqj GUFV@Iforni’é?ﬁ(rdedSX@sO (7559@' M fNaCﬁ”¢52MM sodlum
denat ur ed, sheared saI non fol | owed

C'tr%)a rﬁOn'@M SREUM Phesrhata (BH17.9), sﬂhaWéatsotss@n Aps’oodextran
sulfﬁfémaﬁg@?gj@gﬂ@ Ratl %'h‘é @gno@ YhigR foh?\fved by washing

ybri e pol ynuc eot| e i nven
the | fillees ist ®|1ngeSS)C eﬂlyabmdl 83%G. oAlsoocdintempisted Casn geisleia acid

k8 A AGah b AL e S e e

hybfigkzaten dﬁndﬁl@ﬁﬁe%ﬁFEQHn(ﬂh@\/@lﬁngéﬁ@)ﬁﬁb‘f &%ﬁdﬁbtlon and signal
formam de result in [ owered strln%enc ; salt

detediivni Breomyimayly t a¢resiRlished. thraghexthapmaninuiziin of formamide
conééﬁt%ég%‘?nngéw&loﬁgﬂ_?%h@%%a SOFH'H&an% ?er%uﬂvﬁrIBWQ@ dripgency); salt

I ncubati on at utton conprising
conglitions,SSPEempamture. For example, lower stringency conditions include an
overnight incubation at 37°C in a solution cdmprisingGX SSPE (20X SSPE = 3M

NaCl; 0.2M NaH;POy; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100

pg/ml salmon sperm blocking DNA,; followed by washes at 50°C with 1 X SSPE,

0.1% SDS. In addition, to achieve even lower stringency, washes performed
following stringent hybridization can be done at higher salt concentrations (e.g. 5X
SSC). It is of note that variations in the above conditions méy be accomplished
through the inclusion and/or substitution of alternate blocking reagents used to
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NaCl ; 0.2M NaH2PO4; 0. 02M EDTA, pH 7.4), 0.5% SDS, 30%
formam de, 100 g/m sal non sperm bl ocki ng DNA,

wo edokooes by washes at 50C with 1 X SSPE, 0. 126 BEE004/605687
addition, to achieve even |ower stringency, washes
performed follow ng stringent hybridization can be
done at higher salt concentgations (e.g. 5X 30 SSC).
It is of note that variations in the above conditions
may. be acconplished through t he incl usi on and/ or

. supprdsst ibbukgroon@f inahi/bridiaditorb| d@kiim@nte aggsitsl bEﬁtﬂm@O ré’@ents

2004/ 106383 PCT/ EP2 4/ 005687 . 21 suppress background
i i §J??Qﬁ'{“e§ R epariny SRt o) SR g arm DNA, and

confif@ e ulg/saa/a'i@?l i %?T&Fnuﬁat!?‘:ﬁ%g $hL m&b@gﬁ Q@r pRRAE Blocking

commercl a
reagerts Insdy kequire pﬂo@lﬁaaty)rf o the mabndaatloﬁnendmom describedfabove,

ecific hl.gc agents may require nodification
ﬁb é@g%kﬂ "Yondi ti ons descri bed above, 5

Thsimlté@ npelel s nvnbléctm@@mb@lé gt DNAT fbDNRCRNﬁdor synthetlcally
nucl ei ¢ acid nol ecul es may cDNA RNA

prodysfichdilid apr yRNBy @au%e@cm&?lreﬁntlmmrqqucadr ehigasicn @HP\%C acid
oREQREA T o BL Bl L SEH R S batn.
corrbi nation. 10 Preferably said pharnaceuti cal

ostlo of the.invention fc Lise |
Prefif A cp At Pt By ROnbRREPE Lo B EitBp iy, comprise a
bisgdtiicsifgiBRham eesthict,owih@reirnthsan clﬁ?%ﬁh@dﬁﬁé gpscifi¢ for human

sel ected fromthe group consistin (a) an am no
Ep%Moﬁ@é@ﬁéﬁw%@e@f@dé‘Wq aroalﬁw%ﬁlsgmgom NO 82, SEQID

(a) éﬁrpogﬁ% 5 %&Q‘ICGQQS gﬁg\gn iR NG of e glg) El;/ggé 1D NO:

no .acid sequence enco eic
aC|86 SE@JI&N@ &£, SEAWD NO: 98E(pd BEQOD [80; 98FQ | D NO

89, SEQ | D, NQ and SE
(6) (AT 40 SRS BRrrs et B uP g 35T, eRgUsnEe 43 ghown in
Se@FED B NO81, BZQND NOt 85, $EQ ICOND): %GEBE@{ D NO:a¥ad SEQ
a nucleic acid sequence as defined in (b) 20 under 4
st ﬂﬁ)rﬁ\ﬁ%{ﬁ hybri di zati on condi ti ons; (d) an am no acid

- (©) Se%Heé}ﬁﬁmoeé‘&ads%ﬁrugﬁc té?\()?!:i@%‘bya& r@c%?&%@@cg?%d@g%a Hybridizing

degenerate as esu enetic co
nugtithdhe dempézmentaey sifarechef a onelenrfacﬁdngsequmwoec)as @ined in (b)

a preferr.e har maceut i cal
conpaer e dmerEin Bpstind he
(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).

In a preferred embodiment of the pharmaceutical composition of this invention, the
Vu and V. regions of said human CD3 specific domain are derived from an CD3
specific antibody selected from the group consisting of X35-3, VIT3, BMAOQ30
(BW264/56), CLB-T3/3, CRIS7, YTH12.5, F111-409, CLB-T3.4.2, TR-66, WT32,
SPv-T3b, 11D8, Xlil-141, XIil-46, Xlll-87, 12F6, T3/RW2-8C8, T3/RW2-4B6,
OKT3D, M-T301, SMC2, WT31 and F101.01. These CD3-specific antibodies are

well known in the art and, inter alia, described in Tunnacliffe (1989), Int. Immunol.
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VH and VL regions of said human CD3 specific domain
are derived froman CD3 specific antibody sel ected

WO p@ai10d383 gr oup consi sting of X35-3, VIT3, BMARGDEP2004/005687
(BW264/56), CLB-T3/3, CRIS7, YTH12.5, F111-409,
CLB-T3.4.2, TR 66, W32, SPv-T3b, 11D8, X | [I-141,
X1 1-46, X1 1-87, 12F6, J3/ RA\2-8C8, T3/ R\2- 4B6, 30
OKT3D, M T301, SMc2, W31 and F101.01. These
CD3-specific antibodies are well known in the art

1, amsso nh%r m@ire arefdesd ranbisstiimenil sarhvy, ightey ( ﬂe@ﬁﬂis ofl ¢did CD3

04/é06383 PCT/F n‘g‘?{” 005687 22
spe@ %amﬁ{e Giypd BT (as meﬁe@ﬁd g%ﬁr@edmmw) Even

moi¥- préigheland selifislBbd Hhef EhbefilfdRafifodf AN W, and V.

as defined and
regions g rasfase rd@dveq fhoth ap antbody/aatlle@:iy demmaivapmiﬂrn deetificity for

the SRR aybeftin bhryrnE ool B a5l pRpRpso. I

accbfdan@et DathCElis MiveAtidre, @a&icr\hb%ddeWLTfrégﬁE)%kafe (déR&Y. from
10, 3655-3659. In accordance wth thi

ant'.bm'@ﬁﬁnahodaé Aediveiyash @ndL thes dkenwhighe afre (PpaBler o6 rspecifially
rec@@nilﬁg thé ?{u?mﬁedcgﬁ%\é aﬁﬁélhv ﬁétb% ec?}blngéﬁ of %ﬁwér %R%ltgr &g.in

mo@stéilcélls mrahbgemcrfbﬁﬁmﬁn 03022 CT@Fh S'Dlhbﬂ@al trans@eric rhéuse cells
mouse cells transgenic for human CD3-s chain. These

expressnRyBean Chdesbatrein 8 netive ppness nativex forpENBtiemahesardingly,

nat.i,v [ .ne nat i,ve conf tiogn.. Accordin o
the i 20k G 4E9BTS iRl T Bh MR n Sikin GRESKC ATHpdy is most
pre%lﬁ%@il ih la@c@ﬂdbhb@@lbthltﬁlsfm@éntloﬁfe@fdegd" @@bér@nt@{)@m@@aﬁe@ should be
h this invention and said garent al ) antibodi es

ng theonafiyiery nesr nghes structure
or é eédrﬁ&r'h‘lélﬂmbh %pﬂ@ﬁ% Ksii Ru?@ﬁ %D@a@'[%%n@dr H‘Ftcﬂhfext % fhe TCR

nf or mat 1 onal uman Fresente
comﬁelx eS(llcmanttumellem\mﬁbe@nplaesiﬁedsthmtachfmﬂ(’EﬁBEI)aase group II”

T NG IR WAL W T M

"‘grdub%%dc‘gl‘mfpl I5e ahfittodied dietteamn g@fnst CHDIPUQréup ﬂrlﬂwtlbodles like

IT]" antibodi es directed agai nst "G oup |

UCH%t"i is@oeize CPRke chaiHexprassed @si rza@ombmaﬂt ®hetein and as part of

the ?ﬁi %ﬁstﬁ% é‘hﬁ‘é&?ﬁ Igé?gor%hgnglfjﬁ ’a&%{lb%ﬁg%aér}e lsl)&hly srﬂ)%cmc for

CDaatdhairdilesontrastiihgitierehpgefdriatt fouRll dABBogieshpddbgnize CD3-
contrast, the herein preferred "group Il antibodies"

e chaig W ietheppatie ER& sommisX innassasiation with DURerc HBR swbunits.
Wil SR BEBy i IS spl eI S G Bt

“groupvénanibbdidstthe MCR @batext id Feduiedbrog lfr Cgéﬁtm E@DS-& chain.
CDg-(q)(nér?a)frtl e;nsd %ec uellrg egelfhgr aés%%?a chi tvlvlsc)hn EOChaIn a(r:e CalsaoI ri]nvolved in
binding of “group Il antibodies”. All three subunits express immunoreceptor-
tyrosine activation motifs (ITAMs) which can be tyrosine phosphorylated by protein
tyrosine-based kinases. For this reason group Il antibodies induce T cell signaling
via CD3-e chain, y chain and & chain, leading to a stronger signal compared to
group | antibodies selectively inducing T cell signaling via CD3-e chain. Yet, since
for therapeutic applications induction of a strong T cell signaling is desired, the V4

(anti-cD3) /VL (anti-cD3)- regions (or pa‘rts thereof) to be empioyed in the bispecific single



10

15

20

25

30

CD3-y chain and 8 chain, being associated with E

chain, are also involved in 25 binding of "group I
wa@niothodses”. All three subunits express PCT/EP2004/005687

i mmunor eceptor- tyrosine activation notifs (1 TAM)

whi ch can be tyrosi ne phosphoryl ated by protein

tyr osi ne-based ki nases. For,4his reason group |

anti bodi es induce T cell si‘Gnaling via CD3-c chain, vy

chain and 8 chain, |leading to a stronger signa

cha@rﬂfﬁbws&dcféocorﬂlbﬂsléd ||natNel Rbn@ge ﬁhaﬁﬁfdcté@héell B&Hﬁbﬁﬂoﬂ' are
cell signaling CD3-c _chain since 30 f

preferally steiived fEﬂﬁ\fbIﬁﬂé’h@‘i"@ﬁ§'reﬁtﬁ9cﬁg@ﬁ3’folﬁwﬁa§tG[é?ag’ﬂnﬂ eassified in
i VH ti-CD3) NL
gr@gﬁ?%ﬁéﬁ%\na%hﬁ@ﬂ gr.gj(lc())ﬁgl?:garts t(ﬁgrleof) %o be enpl oyed

in the bispecific single WO 2004/ 106383

| PCT/ EE 8'04/‘“88"?687 2 cha n constructs, co i?.ed in ..
N QReeTRG SRiEsEALEYENLSh Falsi4 pbAMAcutioal composition
whéiéﬁlf §é|§tﬂlé’p&ﬁd !ﬁﬁ@lé 6I€Hﬁh %ﬁlb@@?'c@ﬁsﬁuéteéarﬁﬂls%aéﬁ‘%trnlno acid
human cl assi f in group 11" by Tunnacliffe
seqyegeepelept@él ftqm ’fh%gml}lpdﬁe enbodi rrent the present
)1 nygn 0 |
@ D A Se53ghts B ARG SrSEEEPRTA 21, 0, 10, 12
corlgt 16cts, c2!im301 S@si%gamatmmﬁ &8, 80, 52,54 5658 @nddled

fromthe grqoup o m no acid seguence as shown

()i nafgmEe ef dpd fy ayiciaje B sedupsce @5 shown in
204 Q)fsmlmuoér% 344'; 9461 18.15247, 93, 29343.5 36, 45&@% 47,
60; 10 (b) an am no acid sequencé encoded a nucleic

acﬂ@ Sbperide Sdandffin in any of SEQ ID NOs 1, 3, 7, -
(c) 4’ anlﬁmﬂr@:ga&lég)se]oéen&g &n §deti’% %%‘uac%kn 8%?2105 d&hen%@ hrybrldlzmg

enmotuxetdehnymmlemehier)csmcdofsaquelem:eadlrg/bequhrmengas defired in (b)

I of I cid sequence as
G tAghSr HOpR) ol REHGa ORISR TNt hybr s di zat on

(d) CORGI Binits aciddbeqilertid BReRfdd b§esl URRfc YtfPdeudce? which is
nucl ei ¢ acid sequence which is” degenerate as a result

of degengeirep @ stk of haaganeicerdal 8 ayalentide spauence of any

on%ngf ggg g:)_(c) 20 The present invention also
provi or phar maceuti cal conposition conprising a -

nucl ei c acid sequence encoding a blspeC|f|c single
chain anti const[ ct, as

The ep BT PR B Ry’ BoMETRACHGR RREPasEoRcomPrising a
nuclEid @&l 8e@FerR! En@Sdify a bispecific single chain antibody construct as
defined above.

Said nucleic acid molecule may be a natural nucleic acid molecule as well as a
recombinant nucleic acid molecule. The nucleic acid molecule may, therefore, be
of natural origin, synthetic or semi-synthetic. It may comprise DNA, RNA as well as
PNA (peptide nucleic acid) and it may be a hybrid thereof. .

Thus, the present invention relates to a pharmaceutical composition comprising a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of:

(@) a nucleotide sequence encoding the mature form of a protein comprising the

amino acid sequence of the bispecific single chain antibody constructs
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reconbi nant nucleic acid nolecule. The nucleic acid

nmol ecul e may, therefore, be 25 of natural origin,
w@shetssx or sem -synthetic. It may conprise BNXEPRNA005687

as well as PNA (peptide nucleic acid) and it nmay be a

hybrid thereof. Thus, the present invention relates to

a pharmaceutical conpositiogy conprising a nucleic

acid nol ecul e conprising a nucl eoti de sequence

selected fromthe group consisting of: 30 (a) a

n@fieedimelaenmablyexmgxdémm 8B ImBNose2 fAHran1of 12, 14, 16, 18,

e N

(b) 2@%&@%&@ s%@T éﬁ@%ﬁ&%ﬁ@@r c%ﬁs@ﬁﬁé '?ﬁOkthDﬁAni%quence as

preferab iven in
14ivergin Q%Q lﬁosgb3 3769 39, 1?4215 41 19,629435 38041543, 45, 47,

5419 g@ 5?8553%9%555 b) a nucl eoti de sequence

i 5T g dr consisting of the DNA sequence as 'given

(c) i | r:a $E@dohﬂ’el\leequehce3hyﬂnd|ﬂng 1ith 1the omplemed@ry Z¥and of a
41, 43, 45 5 49, 51, 53, 55% 7 and 59;

(&UC%OHG@ é@ﬂP%@%eﬁ%eH%@"‘%b‘Pl db}i HRd& tHripgrnt  hybridization
CeppUMBREt ary strand of a nucleotide sequence as
defined in (b) under stringent hybri di zati on

(d) c@w'dwlem sw;er@erﬁrmoelm @@r@equéﬁwdefn@mdhhaqbratem encoded

R 0B ol AP B by SR Bt odtion ancter

Slaidslttlohulsﬁm odsd\edraloamimadadids ofthd tanmm atidaiRuehce encoded

d f th d sequence encoded
DY ihe THAEP UGt PRI SR ABLOOP ) or (D): (&) a
(e) NYChRIEHRR SRAABE %n@ﬂ&nﬁ 'd“;gro Aﬁrh‘ébﬁfgrbﬂqémlrﬁgaaﬁ s%'&h@ﬁce at

acid sequence at | east entic amin
ai@aft Syeitientieal dodbe amymo ra@lch sefendedencatiedslay then necleotlde

éaént%{of((gior 6)) a nucl eoti de sequence which is

nera esult of the genetic code to a

(f) nlaohlmbéotdje sseans evhich Bnjegeneraté asag rdsuli(of)the feaeticesde to
"mat ur e .f orm of the otelnB(ageflnesm context with

t RYsiedidRiseaqereR Ph ygn?op it% (@) ansl ated fromits
TheCt@Frhe‘ﬁ%?lE‘r‘é' foemBRe F(S’teﬁ’:@gibﬁﬂé’é i @ﬁ%‘nm C!%}P gnt invention

nodi fi ed. The term "hybridi zi ng’ bee
a Ptr@iélrb@Tﬂﬂébalted)ffrqmet%rcegeapondmgarmRbH\ and optional subsequently

modified.

The term “hybridizing” has been defined in the context of the present invention
herein above.

It is evident to the person skilled in the art that regulatory sequences may be added

to the nucleic acid molecule comprised in the pharmaceutical composition of the

invention. For example, promoters, transcriptional enhancers and/or sequences
which allow for induced expression of the polynucleotide of the invention may be
employed. A suitable inducible system is for example tetracycline-regulated gene
expression as described, e.g., by Gossen and Bujard (Proc. Natl. Acad. Sci. USA
89 (1992), 5547-5551) and Gossen et al. (Trends Biotech. 12 (1994), 58-62), or a
dexamethasone-inducible gene expression system as described, e.g. by Crook
(1989) EMBO J. 8, 513-519 .
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herein above. It is evident to the person skilled in

the art that regul atory sequences may be added to the
woeakadasaci d nol ecul e conprised in the phar nEPEUEPAOL/005687

conposition of the 25 invention. For exanple,

pronoters, transcriptional enhancers and/or sequences

whi ch allow for induced expsgession of the

pol ynucl eoti de of the invention may be- enployed. A

sui tabl e i nduci ble systemis for exanple

tetracycline-regul ated 'gene expression as descri bed,

Fufighipgs 15 SRisedibiy TieTabuperessihahriuclk ednolecties may
con@éuﬁt‘i‘i%ﬁq e%&nbi’ec-’gﬁloe%r 6BdndLT afl/3P nucleotide analogues.  Said

dexanet hasone- i nduci bl e gene expression syst
modifieafiansemayebg. ussfulcfarothe Gtadigpti@VRD the GuCIEiISaBQOolecule

ool SR R TR 0500 S I LS TRLE ek my o

trarisotiped! |b9$mapprdmateiv9ctof edbntaP heshithBrie erherwiien dlows for
and/ or nucl eot anal ogues. Sajd nodifications my

the frangerintion of &ad REclgicasiq mplacuisinghe calk |ﬁJBlSéB§P%Fch s also to
be Uﬁ’(‘jé‘r%fﬂo@ tﬁaﬁ%ﬁﬁ&lyﬁﬂ&@otlcﬂ{‘gﬁ@ e%%ﬂ%teg"ectﬁtar “gene

cell. Sai acid ecu es nmay beé
thetapedtic’aapproaches. dn\another eobodimenhgaid wintlereraoid gm’lecules are

ool aBlost 1o e, ekl MOFRITH & o pBll ol dhG et o 0,
Soufternband n@em@tm@d)tm@tpsgacdr ;ﬂﬂh?ﬂ@ﬂbﬁﬁb?d&’h%a&nbédlﬁﬁé?ﬂ may
gene erapeu

be Q%W-o%g E&@teﬁ{werta:ﬁ%g%q@érf%w&ainseﬁwcg%ﬁful iRtredestionefithe nucleic
amd’ﬂoﬁé‘dﬂ:'l&sd&r Ebé@ a|b69§|dﬁﬂn%%§ﬁ@%ﬁ6§’ P[%%%CH% ection of

nucl el ¢ aci are we
Saidawuicteie acidndoleutaiey maly| et awagommﬁntby ppmduoed chimeric nucleic

acuﬁﬁ}oi@c%l%ogo@{q'ﬁ%gganrggq tggrqu’fp@hgu%@ gglgﬁﬁ adld molecules either 4

aloniendr incionibivations. FrBferabig, the Gucieid stidelResllie s sas ef 4 Re6tor.
above during gene therapy approaches. Said nucleic

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

Thef %g ft GnistRloR %ed'éf_bré‘célgo %ia@%&“ltg & rﬁ%c@?wgdr?yc&ﬁposition

orerrentl oned nucl erc acl es el
Corrmﬂsif@ awvetior comprising the. nuelaié ecﬂkrhgzleculeedeumdbed én &ed dresent
inve(r“ﬁl (ﬁcul e is part of a 'vector. The present invention
ieF'efore also relates to a. phar maceuti cal

Marfyosgiebid VéutorsCaraiknowintd tRosesiingd inanpletsiaRBioldtsy, the choice of
nucl ei ¢ acid nol ecul e described in the present

whigh WeHIF otePangh Pns the: drctiopedesiied apd tog pk@Sfm@&%ecosmlds
viru8¥s,! |2ftddpARGES VLA BirRlrOP¥ctotd CusdlP! &hvehtionally in  genetic

engineering. Methods which are well known to those skilled in the art can be used
to construct various plasmids and vectors; see, for example, the techniques
described in Sambrook et al. (ioc cit.) and Ausubel, Current Protocols in Molecular
Biology, Green Publishing Associates and Wiley Interscience, N.Y. (1989), (1994).
Alternatively, the polynucleotides and vectors of the invention can be reconstituted
into liposomes for delivery to target cells. As discussed in further details below, a
cloning vector was used to isolate individual sequences of DNA. Relevant

sequences can be transferred into expression vectors where expression of a
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whi ch woul d depend on the function desired and incl ude

pl asm ds, cosm ds, viruses, bacteriophages and ot her
woemtos@ssiised conventionally in genetic engi NBET/EPIPN4/005687

Met hods which are well known to those skilled in the

art can be used 25 to construct various plasm ds and

vectors; see, for exanple, jde techniques described

in Sanbrook et al. (loc cit.) and Ausubel, Current

Protocols in Ml ecular Biology, Geen Publishing
ar@aﬂaxcpdypept&mdls%lqayedinTmlsail cloing ctors (IS pBluescrlpt SK,

A LTS R TR

pCAL_ﬁ@pr@éSpqr gadiaceqpy. to target cells. As discussed
in further Pal I's below, a 30 cloning vector was used

Prefagably gtaid e/epmqnnmrsa%s@quu@m@c@f s@Nence \Reicbviam regulatory

souf RS RGBT TR e 42 BReRE BBt L fapeor

sindl® chaintarttibbey constytptiefieed serequi red. Typi cal cl oni ng
ect o&s i ncl ude pBl uescr pBR322

SUCANPIHETTY. SeApsNEas ( %Qaﬁrcaseiéreﬁsﬁ%@f%kgowaépdhe grtigan and may
mch@'a Br’oﬁﬁ%tePFasg e Eé?éégt@?ranaé%ﬁﬁlﬂﬁé ﬁrﬁ@éc@oﬁ’ &FdRation and

nprl ses a nuc el Cc acl sequence
lnser@@m siie deryintredgeing amcmserrbmtakihg veriok elaren‘erabba saituclceic acid

' di bi,s fi hai .
molBfei BosbEe B LIk e sl “RiFersitn <Gk tiBnfes aowing
expmmnnmkéqwﬁbraplpr@kaw@t&wéusare known to the artisan

incluyde a pronoter, a splice cassette

It 'St%ré(fﬁélg&tjut%t 340 vESicr ot GaBressionayeatel GapRPTiRiRg the nucleic acid
molb&ﬂérehbeﬂm 'é ﬁs%%/lﬁé Eﬁwb%d%ﬁl;dlrpgnﬁfb mguct‘s@éﬁn@aﬁemm

vect or . fera sal leic a nmol ecul’e I's
Theolesnd f¢gkéalpry pedushced rsf&rsdtoewbbﬂesmlmmcesmmm are necessary to

B BG4 B A SSRLSE B AL Yoo e o

suchizofkpr Ssfichey €iffeds depending iupentthe hascoghaisat. 16 prokaryotes
ecul e encoding a bispecific single chain antibod

COﬂHBL&HH%@%eSd@ﬁPﬁ@ithqe prerrﬁetetr%»r fipos@mal Aingting sites, and
ternSiRAARE1C 8 bﬁf(ﬁ{étetso d@%r&ﬁfg{q% 8P & u‘éh é’éelrl&ﬁ}beesgﬂ'ﬁ?hoters,

to 15 effect e expr essi sequences t
terminators teiney imrsonne gastedcesr hemhaatcarse Mnsastiwatorso ot rtcdnscription

R0 St LA, SSRSREATS RORAL o TRl 8P i, o

corrnm@ntsem pwesbﬁé@mlwm:;w@r@g\e@eém fenexpregsishnah@rmay also
karyotes generally control sequences include

'”Clﬁbﬁi%ﬁa@ﬂ?%al advaPtaoRays £emRRReNtSn some i nst ances,
TheShANGpctably TRARSRC HAL & 8 jAktabbaMSH WikrbANthe components so

described are in a relationship permitting them to function in their intended manner.

A control sequence "operably linked" to a coding sequence is ligated in such a way
that expression of the coding sequence is achieved under conditions compatible
with the control sequences. In case the control sequence is a promoter, it is

obvious for a skilled person that double-stranded nucleic acid is preferably used.

- Thus, the recited vector is preferably an expression vector. An "expression vector"

is a construct that can be used to transform a selected host and provides for

expression of a coding sequence in the selected host. Expression vectors can for
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20 factors. The term "control sequence" is intended to
include, at a mninmum all conponents the presence of
wokiogho@sx necessary for expression, and may aPGDEP2004/005687

i ncl ude additional advantageous conponents. The term

"operably linked" refers to a juxtaposition wherein

t he conponents so describ are in arelationship

permtting themto function in their intended nmanner.

25 A control sequence "operably linked" to a coding
instaieepI&RC eldning ivestops] bimaguclectoryedr irtegratng ressoren Exjpression

t he codi ng_sequence is achi eved %Jfgﬁer conq%iti_ons
convisBaianseripign A Hgenidpicanid NQlerne Scferaply ide & fanslatable

R e B i o TP s oIS dler efharyoti
cellpres eeldknpwistedthosaiskiled iméhe edi Inelthevaasenf dukaryotic cells they

referably an expression vector. " expr.essign ..
conflBe3iofmaly PR &ty fe Fiafon ohfaaBlGR pd betionally poly-
A sighaRsEAsUNNYy ERhRtdtel Sfosansurption @ndds@biigation of the transcript.
expressi on of a coding se&uence in the sel ected host.

Posgiple deghigionye elespants apeitingpexntsasios i prokaryotic host cells
co %@,E%ZQ.O%QOEESEC, % 'd?sfa%”EF‘ofP&eFliﬁnEng:oW?%ﬂr examples of
g . EXpression

i nary Vvéctors’or Integrating vectors
reguatopy ekemsents gpesuitiing expression e enkaryelic hast cklis@irediog AOX7 or

oA BHERRBH b i o v PR SR TR G 1681 Bhgprma vis)

CMeLerayebt, SVARbhsartet onel dlokindmiior th Fi2@sRakdd bhé Githdr animal
the art. In the case of eukaryotic cells they 5

celigonpri se normal |y pronoters ensuring initiation of S

Besjd?pGheRG! %}cﬂ”%é’ﬁ’éé&‘r@iﬂl& fBPlc}Mé ' gé{ti@ﬂ%ﬁtrﬁﬁ%l{dt@ﬂ suc
termnation of transcription and stabilization of 'the
regulatong elempents rPayg sildsl eomprjse dvosgripioantenninaen wignalsgsuch as

ssjon i.n praokaryotic .host cells co i,se, e.q. .
the FRPAEBENCE & B R Yoo die FOrhSEoSBt R perliteotize.
Fudﬁéﬁﬁbf@@e@&ndihﬁ@iﬂ b xpredsRitesisteri IsBH Idadtg seyperssy edpable

“i.n eukaryotic host cells are the AOXI or 10 GAL

. . 1
of diresiing elhe RolypaRriides o taheliwpr cogwpatmenttsor seeiadipgrit into the
Rau L0 T = V4 :
oSSR BRI 47 e SHAEURIERS, IR DB S s
seqBescaland|areemickndin in theeartespe@iddylesg.f dre Bhpended examples.

o B S TR R O 5o
initigtitNaid® terdfndtlon @nped, Yand referalbly, 4 eaddfsBglignde capable of

. site, downstream of the pol ynucl eofide. Furthernore,. )
diregling sasiedon Pittrmnsiaied PEefelh oy perfonsibgrediainde the periplasmic

5paE8 By SAESEIARN Bun ofl 0| 8 {ERSOROLYERRL60d Bt encoce
a fusion protein including an N-terminal identification peptide imparting desired
characteristics, e.g., stabilization or simplified purification of expressed
recombinant 'product; see supra. In this context, suitable expression vectors are
known in the art such as Okayama-Berg cDNA expression vector,pcDV1
(Pharmacia), pEF-Neo, pCDM8, pRc/CMYV, pcDNA1, pcDNA3 (In-vitrogene), pEF-
DHFR and pEF-ADA, (Raum et al. Cancer Immunol Immunother (2001) 50(3), 141-
150) or pSPORT1 (GIBCO BRL).

Preferably, the expression control sequences will be eukaryotic promoter systems
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medi um may be added to the codi ng sequence of the
recited nucleic acid sequence and are well known in
W0 bw4a0d3g3 see al so, e.g., the appended exanpl eBCT/RB20041605687
| eader sequence(s) is (are) assenbled in appropriate
phase with translation, initiation and term nation
sequences, and preferably, | eader sequence capabl e
of directing secretion of translated protein, or a
portion thereof, into the periplasmc space or
in vegtoracaphbikaof traﬂéformln@fpf tramstetiing éhléarpeﬂicfhgétqmugsbut control
se uenecane a fusi rote ncl udi ng an -
SeONET G oTab OKABHAIGT HGSis 1B SO PACH At PR g eraepioechassbeen
incdtParzA&d t?r“n’r.'osi5l'ie‘3éppt‘%*p.‘éia‘ee ﬁbﬁb'ﬂ'\é 41'33& G8 rR&intifey 'UBHSid gonditions

puri fication of exp ressed reconbi nant pr oduct
suitshlgrfar high Iehelsem&m of thei mmiﬂcéld@@m@:;cm amlcasadsswed the

coll§ison 487 Writbliordhe,pphispefids REREeRE s uem aee. o.0.

theaﬁpémd exarbplés, pcDNA3 (I n-vitrogene), pEF- DHFR and
F- ADA, (Raum_et al. Cancer | mmunol | nmunother (2001)

An g @)atlvgdquprg@slq@@ys@m AR ePUldebBesasRlg express a cell’ cycle
mtePdc%ﬁ?rp'i‘Q oh isl &5 irfRRf S§RFEANICHN %g%ﬁ;?’%%@g %\‘?ﬁo@')dabha RSlifornica

eukaryotic pronoter systenms WO
HUC%TPE%BOMMEW(AMVMS veed assa cegiabloeexpiress forelgn genes in

m.n ransfecting, euk ot| host cel
SpgeBRs e ele i Tl ep S e M Spdinfeg e denge of a
recd&i rluﬁcﬂééic dotmoldeale/eel De dasedp@h a rnonesssrtiah&fion bf e virus, -
appropriate host, the host is maintai ned under

SUCB @ﬁdh?.p&wedg'uuge&m ang cﬂlaq%ﬂgtmqeé@ntrewrfégsqoésthslrlntm@moter
s@é&@ﬂﬂé&%&?%%@ Soohd?r\‘% S?épeptl g@ﬂj Fﬁaﬁre%?é:ﬁdﬁ%ﬁhﬂngene

and puritication o
inatisg angdl provyics easonshigant vnmadadm@ ndatopretmmrpbais ThaAmecombinant

i G48 BEEHA Bond OSBRSS e, T e R i

the sptetetim of th@niaventidh sySémsM C(ShﬂthhaJ cafifof.oupi C083), 584;
nucl ear poll\[fyahedro& S. Virus %1_[5?943\% i s used as a vector

Engethagd or ©6s BrA&QQnsﬁbﬁ@% 82Ah)-fr ugi perda
Add@'tft‘Jnleﬂ3 réJulaiBry’ Méﬁ‘ﬁé in %\éat?an Btl&%'é@gﬁﬁ%‘éﬁ%ﬁ%ional

reC|ted nucl erc aci d nol ecu e may be one
enhanwaesédmntagemay orthef abbiee-descrihed swertoras af héhe invention

corfifi¥ Rt BBt al S BERt  nert i on of s c

Selmable%aﬂ@n?mméeifmrwndﬁé destipal otheghdforred ells and, e.g.,
i nacti ve an duce reconbi nant virus | acki ng coat

plary tigeige andqlants are weldgiamisnihoss skilleddadhe s ahkpomagss, for
exaltn‘r%lé '?:{n%ﬁ{eté‘bolfté HEHifsh8R as Bhd Balit of 'sbreaBh Y5 dhil, AMAS confers

resistance to methotrexate (Reiss, Plant Physiol. (Life Sci. Adv.) 13 (1994), 143-
149); npt, Which confers resistance to the aminoglycosides neomycin, kanamycin
and paromycin (Herrera-Estrella, EMBO J. 2 (1983), 987-995) and hygro, which
confers resistance to hygromycin (Marsh, Gene 32 (1984), 481-485). Additional
selectable genes have been described, namely trpB, which allows cells to utilize
indole in place of tryptophan; hisD, which allows cells to utilize histinol in place of
histidine (Hartman, Proc. Natl. Acad. Sci. USA 85 (1988), 8047); mannose-6-
phosphate isomerase which allows cells to utilize mannose (WO 94/20627) and
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the protein of the invention is expressed (Smth, J.

Virol. 46 (1983), 584; Engel hard, Proc. Nat. Acad.
W®e004/108388 91 (1994), 3224-3227). Additional repCi/aPIINY005687

el ements may include transcriptional as well as

transl ati onal enhancers. Advantageously, the

above- descri bed vectors of e invention 20 conprises

a sel ectabl e and/or scorable marker. Sel ectabl e nmarker

genes useful for the selection of transformed cells

oDendprrtithine  detsabbxflassuevtdcdl pbafets frsistaedd i@nq‘h@ to<Pni’chine
he art and conprise, for _exa

Ki Il e,
ecéﬂ?‘?sﬁlﬁssslbdﬂﬁ'g@% eél‘@tﬂéﬂﬁ&m%@y TQ!— gEiihine,t DFMQct(Msgonlogue,

d
o g CERy R 10005 B o o

Labppatonogd.) apdeaminase feamfAapergitiss tarsausewhiohtdoafers resistance to

BlafEidh & Y ERRPopiiSr Blfiefncl Py 5o S ca sy

Usdiyigscorablel efarke@nbes ilse Undhvan e th@sélMlmym thé Mt hd are
Cene, 32 (1984), 481- 485) Addi tional . sel ectabl e genes

conRgksiaiy Y alRer Adwntagrensly, saidyBarkgiie A geneRsogisdlluciferase
(Glédbn'ﬁh' bi. &% 1’@@9@6? ”59"7%‘3§C|R§n hY B! §§&22;7%R'1%%é), Woi Ryreen

allows cells to util'ize stinol in
fluorgssentiipreeinHiGerdes, ARBS Lekat389 (&%@) §4447) usAR-gfucuronidase

wefigrpgarBR ) 6 T B0 aaRAo IR b neRtaB koS patlieiaty usetul
for SR 2AGIBIdRCTE OfCORS Bi8due2EndRfg s ‘CBhﬁﬂwmg a recited

decar boxyl ase) which confers resi st ance to
VeCk¥ni t hi ne  decar boxyl ase i nhi bitor,

. As geéc‘#lbgb ‘é%%‘%@%%r l%léﬂ:tai&imole@ﬁl%é 1o B Qé&’ %Hﬁe or as part

Cur rent nuni cations 1n
of aG(ﬂwbrsp raxpgaslaa:he@ncodi@bpolapepi;deeld oelley fodemgi, gaae tmerep:y The

N whi ch.confers i st ance
nucFESER PR U BB ER, 88 5 Be b mpoig am
one(b@9ﬁrbe abd36- 438&Ibed sRépHcifie @irdlé ech@ink ahibddye dInSPucts s
to those skilled in the art and are

| mtrw%mérleﬁoathey%ﬂﬁawh&m iB. tupy PERAUESBIEsPYlyPaRIide ARinterest Sene

e TR B AR oGO es Pl Bt bydifioor

viVOgheebmquess isopress obthe rposit:mpmﬁ@@bapl@mat@ﬁﬁ@f tend traasf@r Swtable

vecﬁa} 96%@ég)odf7g}g@rid%§6% on| (Srﬁ%ggﬂ pré%‘llr? vi'v%r gse(wé therapy are

despratséd uthariitaratigefamd arEQ{nOWrﬁI@| tﬁe%ﬁﬂsdir@@klﬂeéﬁ ﬂ‘fénaﬂﬂ%e@f e.g.,
Gio cells, tissues and or§an| sns_containing a re

(Hawoo Natusg Niedigineized 9B s4-43% SREPEBCiFudas: 6,’93(&9%6) 911-
919?&1@%&1,@%% ¥568018bSN s SH-8 75, VBfrtha, Nature 389 (1994), 239;

Isner, Lancet 348 (1996), 370-374; Muhlhauser, Circ. Res. 77 (1995), 1077-1086;
Onodera, Blood 91 (1998), 30-36; Verma, Gene Ther. 5 (1998), 692-699; Nabel,
Ann. N.Y. Acad. Sci. 811 (1997), 289-292; Verzeletti, Hum. Gene Ther. 9 (1998),
2243-51; Wang, Nature Medicine 2 (19986), 714-716; WO 94/29469; WO 97/00957,
US 5,580,859; US 5,589,466; or Schaper, Current Opinion in Biotechnology 7
(1996), 635-640. The recited nucleic acid molecules and vectors may be designed
for direct introduction or for introduction via liposomes, or viral vectors (e.g.,

adenoviral, retroviral) into the cell. Preferably, said cell is a germ line cell,
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of a vector to express the encoded pol ypeptide in

cells, for, e.g., gene therapy. The 15 nucleic acid
worpdoeaed3es or vectors containing the DNA sequePCEERY004/005687

encodi ng any one of the above described bispecific

singl e chain antibody constructs is introduced into

the cells which in turn progyice the pol ypeptide of

interest.. Gene therapy, which is based on introducing

therapeutic genes into cells by ex-vivo or in- vivo
embryohicicgllesr €gg oslbondertives hhieafrompmbsmrefeaablylsam ceihrs a stem
cellgféqgene t{?aﬁs/fer u'érﬁgrs?@zo Vlf%r?z}:}se,ll %@ gfeﬁ?m cell as
desbh@é@w Neg9, Pﬁdﬁﬁm%mbﬁaad Bdi h@shlécﬁ(ﬂ@bsy 634@%@86 known

he per son skilled in the art see,

g.
In a@cgm@@ﬁ@ wittather abaeadithe meesent mwytlonﬁrslai@s@o ngthegseiq derive

v 588y 58, S S ST 500, LSRRG

, conk/emt&mallyamcgbnm i@ ¥Ering3 et 3ddmphbdn| dnamssisic  &&id cmolecule

Res. 995 1077-1086; Ongdera, Bl qod
encpdpghe PolPBlide PAEN I ARBFONS Sl Bhan@aBbegaconsiucts
deﬁN@Q%erewNF“Pefé?‘any, AaRd ve ol - ISSélri]' e&%ﬁa%@on %g&b?%d/or a gene
Verzeletti, Gene Ther. 2243- Wang,
transfgarupe tar@etu@g n@ctpr( E%988|m114/e¢11:68 dmvgd/ ngsglruws such as

e Ry CeppliBo R BaieaRRsTAgy vl 13RS UERER r bovine

papflognd eicus, atay bel et mudélmaiyaﬁuheseamu pe@hoclsd@ae bevector

r direct intr ction or
into; tﬁfqeg%die%'fe?p ations. S&%‘Bﬂ%%w evgll '@M’b?%”@ée@k'”ed in the
art @Q?BQbeéélto céﬁ‘éthﬁ:‘l/ 'ré&Jrﬁblhé‘ﬁtC\/etchﬁsC%é forF> é)@dcrﬁ;ﬂlébihlé ‘techniques

sal d Is a germline cell,

despnhe@nz@ammwﬁsv al. I by, y@uﬁubet é1 $89 d@c e:gg) Qre¢mebstandard

xR0 DTS o PR BB DR BE b i 5 b

reccbrrﬁtilalte%hmtg hpgscsmegg%regéln@% tgo\f:ig@geéﬂéldgl%zgg viietty's cBhtaining the
Nat | ., Cl
nucgil%a?'eaﬂ@@cw R thesinysalicn came fragsiened; 'ﬂtpe%fﬂ.*wﬁt cell by well-

: kno('/\/f;lI ﬁb%d‘éomﬂ%h@é}? débe%fn‘gv@n tl#_é \’Sig)‘ée@fr SelluR# Rd<t. UI':@F &¥ample,

| asm ds, cosm ds; viruses and ri ophages used
calmmnmdménangfephprgem@pmn@ﬂguLﬁléaeed figr prokaryaiepeslise whereas

cadf g5l BB L SRERELAH SRR AR over cour

hostx st ISsphiisrookiafupred herein. Pref erabl y, said vector is
an expressi on yector a ransfer or
The r&P@%ﬁ) Y%t%@@t/i“@ hmﬁ? eQH%r&, PFEAD ro&r\fv@a from
TheV\PédE@‘é ESUBNFESald pEﬁAB)ﬁ\'Hé*J/%%enV@é‘ééhBéé irY fHéJéﬂt e.g. in Mack
adeno- associ at ed vi rus, es viruses, or bovine

ot ah4PNAS(#995) PAs7021ky0B%) amg apir et (Gancpr bmunel Immunother
(20(5?)%6@)‘? BqLpyc! eotides or vector

It is further envisaged that the pharmaceutical composition of the invention
comprises a host transformed or transfected with a vector defined herein above.

Said host may be produced by introducing said at least one of the above described
vector or at least one of the above described nucleic acid molecules into the host.

The presence of said at least one vector or at least one nucleic acid molecule in
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into targeted cell popul ations. Methods which are well
known to those skilled in the art can be used to
W@ o0v81106383 reconmbi nant vectors; see, for exanpPEI/EP1964/005687
techni ques described in Sanbrook et al. (loc cit.),
Ausubel (1989, 16c¢c cit.) or other standard 15 text
books. Alternatively, the rgcited nucleic acid
nol ecul es and vectors can be reconstituted into
| i posonmes for delivery to target cells. The vectors
thedmutanay mgedidte theuexpressieniaf ageaeubrcodiiy tiee above described
ntlo can be transfe{!red into the host cell by

beswgpq Ic 8 FHeMHRPSY GRRFEHCSary depending on the type

Theoﬁeﬁiblebﬂrﬁfclé'@ééld Sl cErss Rl tor mbﬁ lig! mtr%heéd f#the host may
transfection is comonly utilized for prokaryotic

eithee| indegrakeerietes the @enemem efhdbphhoet teredt nmay de maintained

ion may be used for other cellular hosts;
xSRI

ook, supra. The recited vector may be the

Thephdst DeRBe arfyprék¥ryote pEgukaegoticldedl. vect or s pEF DHFR and
e.

F- ADA hav een descr.i the art,
- ooy Prokecie | RgBegnigs inclda ol Gagir ik san i tgpnsformed or

tran(sf@!?é&hnﬂw”énm@A dr'ﬁNﬂ%B%rcule%fsfof %Q%%)(pl%@‘sf& ofléjpréém of the

i's further envisaged that the araceuti ca
anQf@'ﬁpogeraWOth hesie mawmudmgrammgame@ as welses gram positive

bac ég’%glg%&{ ggdfo?r xé I%Ees h% {:&ﬁra%n t&@h%@%ﬁﬁieéerg%tt a v marcescens and

Badillusr swhtitis nThe afesnateukep@iticoliwe nodarithte imbhide westy hiyger plant,
ng vect or o at Iea 1 onﬁ of. the above descri bed
insarhAng: RIeferpRlY IIPRIIAIEE $liso DieREnling: uponrfhe peelsenplysf in a

I thar
eoahien pARBigR It oBlphSHERIMISNTYS Binddisice o

the peraentinyvention may e glysepyletesi anmey e nemglyensyaiedg Especially

oo G50 556 399 BSTRPRLA Iy AP B IR PAgpnce of o

polypeptide ofitte mveatiormand denetcally fubed fiastiomay N—’@riﬁnh%ﬂ FLAG-tag
rate i of the host or

anjh Gerigal M e PeedsipBNo SoANGh OfsaichBSACIER o@baHy4 o 8
amiRb Al %&t%re%l‘iﬁ?@bhﬁn&%}dds Hieab é“deQérgi@ ¥8iRucleotide

i's nmeant t.o Includée al bacterr a \Nhl can
cant bangsast rh@dransform amsitr@nsfe@t e thost mmgmant;el\rof the techniques

corf R EIA B 138, 8RR o T, LR BRGBIROIE smeingge for
premlnwfdseasomramynﬁﬂkeﬂlg@ek%rhﬁek@bsanguhbnﬂa, efd mammalian
cell%ﬁag%acfena are well known I%pﬂe artr(lslémbrgglz rlgé Icn‘?) rarcescens
Preferably, said the host is a bacteria, an insect, fungal, plant or animal cell.

It is particularly envisaged that the recited host may be a mammalian cell, more
preferably a human cell or human cell line.

Particularly preferred host cells comprise CHO cells, COS cells, myelorna‘ cell lines

like SP2/0 or NS/0.

The pharmaceuticél composition of the invention may also comprise a
proteinaceous compound capable of providing an activation signal for immune

effector cells useful for cell proliferation or cell stimulation.
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 certgi subiagilikn of cBrFﬁHdﬁé}eEtﬁbé@”@

Baci | lus subtilis. The term "eukaryotic" is neant to
i ncl ude yeast, higher plant, insect and preferably
woreomabdzsh cel | s. Dependi ng upon the host enpl BGBEEPI0N4/605687
reconbi nant production procedure, the protein encoded
by the polynucl eotide of the present invention may be
gl ycosyl ated or nmay be non-4 ycosyl at ed. EspeC|aIIy 15
preferred is the use of a plasmd or a virus
cont ai ni ng the codi ng sequence of the polypeptide of
Theth&)teinmee\tDusr;EoAlgpdug@nshgf ainbgrétmdista}i\era_elﬂmoaal domain of the
term nd/ or term na
abwﬁge@pga%yspepﬁlg %"&%%Pﬁa'afa@'gpéy ﬁEi&%“ﬂféngsatéQﬁgiﬁtonﬁ gdlitional
n’gpbor%'ﬁ't BPRFmalBiRcaPE&hBESNbN of tRThDeniRAL IS, An
above descri bed polynucleotide can be used to
In the Hghkt off theqrresentrisyardiont a@dﬁomtelmgpﬁgmnwpf)umdaé prowdmg an

s G SEHEC PR B 08 58 9 oo s

for Tustd (e gparfadhet édsﬂmmbtc@naalemm edleanss agtﬁ&smfamny, Ox40
mmlian cells and bacteria are well -k

L, 4. ﬁ%%)t o[ 8dnPBoLRYtoKie: tﬂtW’%Uk'fP @felal). pr %Ngq ﬂ@ engaglng
nggﬂnd' PrarhRet firhit is ¥ %FF rBf%‘?r%oeoUg n&ﬁ‘hpo&{ nEorﬂEn@é‘ delH?fltlonal

. I'S partic envi saged t hat t
bispesiic aa’grbcbrbea amdnﬂagmantsoer |derinatives m‘ermfefeeg abispedgific scFv.

n ce l.ine arti Iar referred
ProfRRteet cordoaiitenEEampisPs bubats ool 13itet B Sei E@igments
spetifise®r thé ke coP266estor BB/ddperditigehar Saperdntigahs dlrectly bind to
conposition of the invention b@ al so conprise a

rOGIgNS din rA MHC-lndependent
f

@‘%ﬁr' fcf@ts: r?i'éd%ﬁtlﬂ?glbgt }IS’lg mné I, %fcgl\:f%ﬁto‘ﬁ;s‘légﬁi %\%S%Fd’tbmaceous
conmmd]meszaBoF:IW/IE@mmmmemmgnano‘n’Imrrpneteéﬁenm eeligvhich is a

S, Nno understo d . as a di,t i onal maj,n of .
nongh e, Bplrbiy Torc i, B8RP PR Bl JiTith rlF ontf BBl pBmprise,
intee Al INKeElls.but at | east one additional conponent of

the pharmaceutical conposition of the invention. In
the light of the present i nvention, said

for immune e
is tHal saltepharotaceaticad cosipgaitibn id threrMoskblesat(23¢°C.a furt her
costinul atory nol ecul e: nol ecul es of the B7-famly,
x40 L, 4.1 BBL), or a further cytokine: interleukin

An éﬁer‘ﬁlatl‘llé-embodﬁﬁerﬁrbf%r%}%n‘ﬁaﬁQGFa'E& SR PO’  for the production
Preferred formats of proteinaceous conpounds conprise

of agphrmasautical l@pm@@mtlpn of the inyeniias saittpiocagseempriging culturing
a HOSE IdeRhbY &FerbPeLB8le (hiddr QrdRfH féﬁoﬁ’ﬁgvthe expression of the

construct and recovering the produced bispecific single chain antibody construct

- An g?%iﬂéﬁél”t@&ﬁﬂkﬁél 1%9&1?? o e PH%@%%@%@%@EO%&%ﬁ B?Heoi‘?)vention

from the culture. ‘
The transformed hosts can be grown in fermentors and cultured according to -
techniques known in the art to achieve optimal cell growth. The polypeptide of the
invention can then be isolated from the growth medium, cellular lysates, or cellular
membrane fractions. The isolation and purification of the, e.g., microbially
expressed polypeptides of the invention may be by any conventional means such

as, for example, preparative chromatographic separations and immunological
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10 Protei naceous compounds can conprise, but are not
limted to scFv fragnents specific for the T cell
WO 2@eod383 or superantigens. Superantigens dir et T/EP10410D5687
to certain subfamilies of T cell receptor variable
regions in an MHC-i ndependent manner thus medi ating
the primary T cell activatign signal. The
pr ot ei naceous conpound nmay al so provide an activation
signal for inmmune effector cell which is a 15 non-T
sepraedatlonsl?swhpalsd:bos@ inviohainghiheaideeoit rnonoabhal oMpodyclcafaEantlbodles
NK, cel

- T
dire3 R, & G BEE AL the pblyPerBie 5 NS RKERLSH of Relescribed in

the“aﬁﬁ'@ﬁééd bRimpPlest he invention is that said
armaceutical conposition is thernostable at > 37C.

TheZQOIldithSt for Ae culdursebeide hest whithtaliew hheeemreﬁmreaa ksown in
tho ftt Bn@dERSed HoriR A TR e fbict BU8 FARERULLGRL for the

conposition o Vent i OR,  Sar d process

purifichtior/recgvey dfeaid cm”fstnmetis her ei n above under
conditions allow ng the expression of the construct
and recovering the produced bispecific single chain

A F@Hdr RPN RRBSEhb6dimedP of f%b@&l&ﬂélé&é@ 1o th€ use of a bispecific

transformed hosts can be grown in fermentors an
singla | chaire @ndibedy diongireel as elefined whwviene@wnudlgict aeidasequence as

Bk |
cor Rl AR S ReL R Boold o R ERL b4 Abhfe pnaor
prodédddubypra prmat:@as dlafmedldlddvarfor ﬂw‘pr@amtfdnaoft & pharmabeutical
cons 0l RO b RSB R ehondih o g v cigpase

In SEMcHan VgRt bﬁ&%ad&ﬁ@ﬁ e Posificn cffol!he%%@h?mventlon may bé
reparative chronatographi C_separations an

pa wﬁrhom&ﬁjuIda|prwenzlogAamemsn@@nd/@m@amoam 33

Pre?engg@l&/ %taboil‘l]ﬁ‘nooff’&gg P%%F%% %Sgplm%}‘% \(%nggr 5|h$ Pﬂﬁfréag fl’eSéd Léal cancer.

agal nst a tag of the pol ypepti de of the invention or
t'he a npl es. e conditions

escrjibed in ende
It iss 8PV'§?\Q§AC thtbﬁumsS%'?t i a}‘ﬂ eaﬁqoé!ﬁ/ qeg'é‘egx@?%%“éficbﬁmgle
chaﬁf %nﬁw cbﬁs‘tr&’ct hﬁcleﬁf bc@nﬁwo@c%%éséﬁg \;’é%’t&%nar%bgar%mlstered

he ‘'same holds true for procedures for th
elthpmallqriecat uroramvmm@ngmn sising afanéarrdwe@or%and/pr lgene delivery

ovs i 0 LR AR HARAL, i 4 SRR AR shier o
excmrde‘smeelqwémwe a@nnmiae:bn, galddnaelalecacie mdlecules or vectors
may be stably integrated into the genome of the subject.

On the other hand, viral vectors may be used which are specific for certain cells or
tissues and persist in said cells. Suitable pharmaceutical carriers and excipients
are well known in the art. The pharmaceutical compbsitions prepared according to
the invention can be used for the prevention or treatment or delaying the above
identified diseases.

Furthermore, it is possible to use a pharmaceutical composition of the invention
which comprises described nucleic acid molecules or vectors in gene therapy.
Suitable gene delivery systems may include liposomes, receptor-mediated delivery

systems, naked DNA, and viral vectors such as herpes viruses, retroviruses,
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10 defined above, a vector as defined above, a host as
defi ned above and/or produced by a process as defined
w@bmvaod3ss t he preparation of a pharmaceuti cal PCT/EP2004/005687
conposition for the prevention, treatnent or
anmelioration of a tunorous disease. In particular, the
phar maceuti cal conposition34f the present invention
may be particularly useful in preventing,
aneliorating and/or treating cancer. 15 Preferably
aderaiigsesndnd @leppssseeiajed ém%@raqmg:&meés Beligery”of nucleic
[ [ I
acid3 3 & Rpetife sHHth, KBNS, or desyinBlth" R 0RY U Becompishied
smglengloastm daliverareyistamolyswabnas theit descubediby W:Ihaim (Proc. Natl.

oo S S A B 52758 BN, AL o B S Pruciec

acid§ %eﬁup%lelp\é%{e%%cﬁytéaeg@he PN RRLd, @R h¥sdribeatin®fermiat Gene
har maceutically acceptable carrier or excipient.

The%é‘@ﬁﬁérﬁ%—@%dm ni'stration, said nucleic acid
nol ecul es or vectors may be stably integrated into
the genome of the subject. On the other hand, viral
Furth@tfh}mesth@ammﬂtlmedlam tch aametregee éorf he bmvantwn afreatment or
ells or, tjssues ersist .i.n
amefiReaing e BRIOTOS (ieraSen FRBIENg: B so0o8 AHEISRNG to
subJEBPWnthbg-lééaeﬂ'éFéof ANBFERRENBACUT # BlspeeBaiidie @Rgin antibody
prepared according to the invention can be used for
construst ps slefined ahove, a necleiesanid seqursicayasndelined ayeea vector as
se r
defitE %' Brfifort sBEP o natn s e advel, anBRTInBuGed in by a
procels @b definpd iabese.descri bed nucl eic acid nol ecul es or

vectors in herapy. 30 Suitable gene delivery
Pref§§é§3éﬁ%dr?é&71q%ﬁbﬁ% EMANnosones, recept or - medi at ed

The %Eth\fﬁr SorSthat SidtentieH efedhidnt 3t anblicrhtiote &F ahé ifviftions may
herpes viruses, retroviruses, W 2004/10638
compdse ahgogq-admg’qatlcgn of gamn @howgg,@gﬂne&h @rotemaceous compound
S d | 0
con 8,47 SRR S AB I AECOR AL DBl X8 e co-
admiiistration may bal aelnhxﬂtmoospmajlnadlstrambm gr a rimnedimsittaecus co-
delivery system such as that described by WIIlians
admcrp?t&tlorq\la“ Acad. Sci. USA 88 (1991), 2726-2729).
It |SFM&|&ﬁérIW%?é\‘%ﬁ%dff%F tﬁé‘%s@eérﬁd/ e nRlthdd &F ehé ifverttioAthat said
nprise particle-nediated gene transfer as, e.g.
tum@r@yerdlma is apithedial canner, miggerably qci@m)armma@gcgr a minimal
resnglik%t%ixg rP% elr?g%l rb\éﬁl'&t 448 tﬁm pl Sévazrﬂzgg %[?Hht%ﬂﬁrq{r thBstatic
solidltuse@rse conprising the step of adm nistering to a

Finally, the present invention relates to a kit comprising a bispecific single chain

antibody construct as defined above, a nucleic acid sequence as defined above, a

vector as defined above and/or a host as defined above. It is also envisaged that
the kit of this invention comprises a pharmaceutical composition as described
herein above, either alone or in combination with further medicaments to be

administered to a patient in need of medical treatment or intervention.
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10 subject in the need thereof an effective anmount a
bi specific single chain antibody construct as defined
W@bwva06383 nucl ei ¢ aci d sequence as defined aboRET/ER2004/005687
vector as defined as defined above, a host as defined
above and/or produced in by a process as defined
above. Preferably said subB8ct is a human. 15 The
nmet hod for the prevention, treatnment or anelioration
of the invention may conprise the co-adm nistration
The figuias 8beWe defined proteinaceous: conpound capabl e of
an activation signal for immune effector cells to the
subj ect. The co- adm nistration nay be a sinultaneous
Figure-fadm ni strati on or a non-sinul taneous co-
admnnistrati.gn. ?0 It i.s, part.] ar | rre
DNA B4, ing et d rseatignto & apB e EHoBRE BRCEIEpO S usts A) ant-

CD3IVHVL @USx & $SApA. (SEQRDING!: whz)t EB)Cé?ﬁl,-CQBe\fIWE%LM( 4-7 VHVL
~adenocarci nomas, or a mnimal Tesidual cancer,

(SEQ@riBX NPaBI2), Garanji- @BBuWmeSGM\ﬂaﬁc\édVlstE@ {LIND. Br8), D)

antn-E‘Eisa\S/fl%‘i_' &L S8 9HW"§§<Q 13 I\Fd> ”1% HX% é)%bf-’él?)%evrhw StL x 47

Irnvention relates
VLVHI (8H® |DMNON15,46), IFF:)cahtl-(CIBSVH\AlCBLaSMI@f VH¥Y (S!E@/ &) NO.:3,4),

6) aaﬁ%fﬁ%&%%&%ﬂa/ 376 o e TH AR R roynhy antictss R st

X 5- %W\ﬂ[“(SE@QﬂB’ Ndai7, 18119) |éhh c1H3 MMAL isRv /M.HONVLVH d(SEQ ID
ri ses phar maceut 1 cal \r;Eosn tion as describ

NO. H8 )nJhe@ﬂrQD?eVﬂ'Hé{ ak|xo#d \ISH r(SE@r‘diDﬁ‘é@l 4 46)x K) anti-CD3
VRV 381 BT ANEISEC b R4l R APBO HrhA, B 358 v
(Sanmoozmacse;a,au) BAT/GIP200H/I086GRT x 35 VANE ERMIBNO.:51,52),

N) an s St St DS I vBiie 5 BT B e MLt x 4-

1 VHV@ (\%;E(Wlb NEE®s '%ﬁ) aWﬂ»—é@B ViIBVLaat Isé?@@ 4VH“<JLH\§\LL (SEQ ID
(SEQ I anti - CD3 VI aL Ser x

NO. 57 758%30!9 Q)sE-CO3NGHVE Sﬂ8)< 4- 13 HVANSE@13 N@MQ €01 x
4-7 VHVL (SEQ ID NO. :13,14), E) anti-CD3 VHVL stL.Xx
4-7 VLVH (SEQ ID NO :15,16), F) anti-CD3 VHVL alL x

Figwse20 VHVL (SEQ ID NO. :3,4), G anti-CD3 VHVL aL Ser x

el BNt SEph R 1 AnpooivaRL 263 vt @t o
NO.:38%0B)VaHCOFAHMR. siL x 4-7 VHVL (SEQ ID NO.:14), C) anti-CD3 VHVL
aL x 5-10 VHVL (SEQ ID NO.:4), D) anti-CD3 VHVL aL x 4-7 VHVL (SEQ ID
NO.:2), E) anti-CD3 VHVL alL Ser x 5-10 VHVL (SEQ ID NO.:10), F) anti-CD3
VHVL al Ser x 4-7 VHVL (SEQ ID NO.:8), G) anti-CD3 VHVL stL x 3-1 VHVL
(SEQ ID NO.:12), H) anti-CD3 VHVL stL. x 5-10 VLVH (SEQ ID NO.:20) and 1) anti-
CD3 VHVL stL x 4-7 VLVH (SEQ ID NO.:16) in CD3 positive Jurkat'and EpCAM-
positive Kato lll cells. A shift to the right shows binding. In Jurkat and Katolil cells
the dotted line indicétes the shift of the negative control (only secondary antibody),
dashed line shows the binding of an anti-EpCAM-anti-CD3 control antibody and the
bold line shows the biépeciﬁc construct of interest.

Figure 3:



NO. :19,20), J) anti-CD3 VHVL aL x 3-1 VHVL (SEQ ID
NO. : 45, 46), K) anti-CD3 VHVL aL Ser x 3-1 VHVL (SEQ
WO DoMD634y, 48), L) anti-CD3 VHVL aL x 3-5 VHVLPCT/BEXQ04/D®35687

NO. :49,50), M anti-CD3 VHVL aL Ser x 3-5 VHVL (SEQ ID
NO :51,52), N) anti-CD3 VHVL stL x 3-5 VHVL (SEQ ID
NO.:53,54), 0) anti-CD3 VH3& aL x 4 5 1 VHVL (SEQ'ID
NO. :55,56), P) anti-CD3 VHVL aL Ser x 4-1 VHVL (SEQ I D
NO.:57,58) and Q anti-CD3 VHVL stL x 4-1 VHVL (SEQ ID

DNANend 5amie0) aci spauenge ot Abe aaEpsAl-anti-Ohs-c ugist &) 4-7

v A CoRVENBER! b KGRl AERR VB At L3 VB (sea
ID Nan12o; MR CYBVL VLM ak-DD VWAMYL( (SEQ 1D ND.:38,86), ) 4-1 VLVHX

anti 553 Vbl (NE 1 INEE8. 2056 EVotd VEued askbnaksivigisE 0

NO.:#814)CD3 VHVL aL Ser x 4-7 VHVL (SEQ ID NO.:8), Q
anti-CD3 VHVL stL x 3:1 VHVL (SEQ ID NO.:12), F&,
Figusei: FAGS appiysistal the sonstruats/A) @SEGLMbINGD 1—2@33 YHYLI(SEQ 1D

No- 2L e hvifkngepa iy e 1P NERhE SIS By 8 Shfftos
oL e Ot o T e ot o pe St 1 g
10 VERbberrEPoeliuh (B RS, eenmai e Rt o agsive Jufkat and

EpCAREPEStivd REtoSNWHs ! AR 34hB%ighf sivs binding.
ant1 - EpCAM anti - CD3 control anti body and the bold

i ne shows the bispecific construct of interest. 30
Fi ug'#ngure 3: WD 2004/ 106383 PCT/ EP2004/ 005687 36 DNA and
g ho aci d sequence of the anti-EpCAM anti - CD3-
A repressititaticé elufipnpatterVoliix EpTIAM B3P edifiylaniSedy tohtaining protein
NO. : 41,42 B) 3-5 VLVHx anti-CD3 VHVL (SEQ ID .
fractqqas:fgypg@%n-@%elgthg regieoel® colams Wﬁo(rggd-lqu adsorption at

260 (g frf B0, P rehiich i, i ulis Ko ol(BbentBrblgiipi fge qolumn
flow N@oudB, Trg arfewgat gwmpeamssa@@wm h;\dwate{;dwﬂwe: Ep@NW_J bispecific
sl 80 SR SRk 0B Bl

anti-CD3 VHVL (SEQ ID NO.:36), D) 4-1 VLVHx anti - CD3
© VHVL (SEQ ID NO.:39) and E) 5- 10 VLVHx anti-CD3 VHVL
FigureBo | D NO. : 44) constructs in CD3 positive Jurkat and

A representative protein elution pattern from a Sephadex® S$200 gelfiltration
column at 280 nm. The protein peak at 82.66 ml containihg bispecific antibodies
against CD3 and EpCAM corresponds to a molecular weight of ca. 52 kD.

Fractions were collected from 40-140 ml retention time.

Figure 7 ,
A) Cation exchange chromatogram of 3-1 x anti-CD3 (SEQ ID NO.:36) shows the
overall charge isoforms of the protein. Cation exchange chromatography was
performed on a MiniS® (Amersham) column. After washing with 20 mM MES
buffer pH 5.5, the protein was eluted with a gradient of elution buffer containing 1
M NaCl: 0-30% in 60 column volumes. The bispecific construct was eluted at 23,58
ml. Unspecific protein was eluted with 1 M NaCl starting at 50 ml.



0 EpCAM positive Kato Il cells. A shift to the right
shows binding. Figure 5: A representative elution
w@aaotaea3sdf an EpCAM bi speci fic anti body cont aPei/RB2004/005687

protein fractions froma Zn-Chel ating Fractogel (r)

colum at 280 nm High adsorption at 5 280 nmfrom
50-450 m retention tine wag due to non-bound protein

in the columm flow through. The arrow at the peak at
530.09 m indicates the EpCAM bi specific construct
containing protein fraction that was used or further

B) Gloni 4 Aphe shreritblielh et 30 LaR PROSTQIB fo g the
overakblahang@tis@fgﬂnsnmf Thee poeirei gaﬁeﬁkeman@é. Gﬁrdmhato%raphy was
cont ai ni,ng_. bi specific antiphodi es, agai nst CD3 an :
oI EEAPE 7 FIBisords T8 BaRSCEEITeyer gp Siegent S ahepder at

35,77 AC Uh@ﬁéc_iﬁ@ﬁn%téiﬁ'v&é%célﬁfédf\mﬂm 4ONEED sertirﬁgaét‘ES‘é hfn
tinme. 5 Figure 7 A) Cation exchange chronmat ogram of
3-1 x anti-CD3 (SEQ I D NO :36) shows the  overall
charge isoforns of the protein. Cation exchange
chromat ogr aphy was perfornmed on a-Mni S(r) (Anmersham
Figueelgum. After washing with 20 M MES buffer pH 5.5,
the protein eluted with radient aof el uytion .
A) ReBrarabRah St anshratirCarbipprfiashis afifin antbody
proteif! %EﬁonsThFaﬁéSﬂlﬁc'l\flélécﬂgf‘svaé?téﬁi WaRkc? Wapd At 28 Séulture
m . Unspecitic protein was elufed wth 1 M Nad
supesnatant; hgnea?: BOAGH flowrthroogh/ 1ane 38 SMIACTVESZOane dOHIALC eluate;

(. B).. ] C f. 5 X antl -
lane S5 Rpfto et B B3 B inst ASiest sty
B) Rtebﬁ?csthtingVe_ﬁ@hil\: let%(;}ﬂi@grfc;burgmt @gc?lphwispa&ic single chain
. perfornme s.in Figure : e bispecific constru
antiipey @ﬁoﬁﬁ'@df?%t'oass'k%?ﬂ dercedt cﬂ%"%si rﬁ*@ﬂ@déﬂ%éﬂ C flow
thron%ff‘@tlﬁﬁé‘3:"‘m/§°\(§ hitfsBd 1ot & 140 BRiGke: 353 B Parifd @%i¥dy against
Igure 8:. A) Representative SDS-PACE anal ysi s of
EpCApCaM BDheldhined feim gekflilbaiom anti body 0 protein
fractions. Lane M Ml ecul ar wei ght marker Lane 1:.

cell culture supernatant; |ane 2: | MAC flow through;
Figurede 3: | MAC wash; lane 4: I MAC eluate; lane 5:

CytclBiciy] avsea oo B EPEAUhBIIS AWLrephe Bl e 10N846),

~ anti-803 X8l BEQYD i0ed), ERfd hhtRCeRerd-71 (SER INO SHRIOB15 T cell

clone and CHO-EpCAM cells were used in an E:T ratio of 5:1. CHO-EpCAM cells
were stained with PKH26 dye and the cells were counted after bispecific single

chain antibody incubation with FACS analysis.

Figure 10:

Cytotoxicity assay of N-terminal EpCAM binders 3-1xanti-CD3 (SEQ ID NO.:36),
and 5-10xanti-CD3 (SEQ ID NO.:44) . CB15 T cell clone and CHO-EpCAM cells
were used in an E:T ration of 5:1. CHO-EpCAM cells weré stained with PKH26 dye
and the cells were counted after bispecific single chain antibody incubation with
FACS analysis. | |
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43)

anti body protein fractions Lane 1: cell culture
supernatant; lane 2. IMAC flow 5 through; |ane 3:
wo Ma@1068h; | ane 4: | MAC eluate; |ane 5: puri fPEOHEP2004/005687
anti body agai nst EpCAM and CD3 obt ai ned from gel
filtration. Figure 9: Cytotoxicity assay of C-term nal
EpCAM bi nders anti-CD3x3-138SEQ I D NO. :46), O
anti-CD3 x-5-10 (SEQ ID NO. :4), and anti-CD3 x4-7 (SEQ
[-D NO.:2). CB15 T cell clone and CHO EpCAM cel | s
Figwierd:used in an E'T ratio of 5:1. CHO EpCAM cel s

 SERBREL AR P FEEROIR A i) b BB o

NO.VB0 Y, HpS2B4 drb($ECsID BT SBIY EpTAMGH Ot(SEQ?ID NS 98), EFCAM

3-5 Mdﬁ@ﬁ%@%& ﬂlcbﬁaﬂtﬁ% ) canapareg aYih GDRAO! the

VH él{éﬁ'n Qﬁ:}é W?@eHFﬁO RS S v§.eehd R \;E\{‘lpﬁtlf F;%@glcg%}je% gﬁ' )

EpCAM ce svver_e stalne :
B) (Edmapa@etdrs oﬁvélnee aytaiaxie daciivity rofb3-dpenii-GR3 {BRE & dN@i:n36), 5-

1066 PRoned B el dinidoRaty SEIB NP2 gfo Ghu-cosxs-10
(SESG%JA&'%BI @'Wlﬂﬂﬂfng% -Cbe @Wﬁwci'fo(\)l\ﬁhzﬁ-loﬂﬁ caairos. BBMC cells

and g@fo Iltﬁ@umn@rq@s?@mq FBTN@‘uo @fp 10:1£l5edol) cgl?%W@ﬁatqngad with

prosifip ke SR 5o (SRR M E booepe e W anooay

incupaigorNwith idtGS analysiepi ct ed as bol d. B) Conpari son of
the cytotoxic activity of 3-1xanti-CD3 (SEQ ID NO :
36), 5- I'Oxanti-CD3 (SEQ ID NO.:44), anti-CD3x4-7 (SEQ
I D NO : 2) and anti - CD3x5- 10 (SEQID NO. : 18) vvith
M79Xant i - and HD7Oxant i - control s. l\ég
The glpyendan wi i Inqve|hes qﬁépﬂb%éﬁ’ ,rﬁfegerE;eth dhe of PWT@ P'OIOQ'CaI
I r
xarfleR o By InoHEh S SADIDET AL bl ol @ 1PLONURIcey Efimitation
of sepsi of theprasedyinventiebat i on wi th FACS anal ysis. The
invention will now be described by reference to the
foll owi ng biological 5 exanples which are nerely

Exairlpl&/ 9t r@koniiey and expeessiontaf the ESCANY ¢cEitkthascts

limtation of scope, of the resent i_nventi on.
A number of constructs comprlsmg anti-CD3 and anti-EpCAM in various structures

and domain arrangements were generated. Anti-EpCAM VH and VL variable

‘domains of the antibodies 3-1 are shown in SEQ ID NO.:79, 80, 81, 82, 3-5in SEQ

ID NO.:83, 84, 85, 86, 4-1 in SEQ ID NO.:87, 88, 89, 90, 4-7 SEQ ID NO.:91, 92,
93, 94 and 5-10 in SEQ ID NO.:95, 96, 97, 98. The constructs are summarized in
Table 1.



Exanpl e 1: Coning and expression of the EpCAM
constructs A nunber of constructs conprising anti-CD3

w@eah4am383 EpCAM i n vari ous structures

arrangenents were generated. Anti-EpCAM VH and VL

vari abl e

SEQ ID NO.: 79, 80, 81, 82,38-5 in SEQ
85, 86, 4-1 in SEQ ID NO :87, 88, 89, 90, 4-7 SEQ ID
93, 94 and 5-10 in SEQ ID NO.: 95, 96, 97,
9%abiEht ARG DBELAtEEPCAM umeantt-EquAM-aTabCMJcm?girauias

NO : 91, 92,

2004/ 106383

/- EP2004/
A ]

0568~Z 20 TnhL

domai ns of the antibodies 3-1 are shown in

I D NO : 83, 84,

' . 0 andPCDRP1i004/005687

R0 D5

“ant

Gognstrystilie.-

- ERfmshiund

Construct

anti?t % ant i -
maRRrangement: |

C@SEBF@Y? uct
e (feadvre ot

S

No.

ar r angenenti-GRIxant=Ep ﬁtAMGDBﬁHm’CS EpCAM const ruct

S

SEQEDNO.NG. : 1] 2 & L HVl SEQ 1D NO.:
3.4 anti Coské”@mg\%ywy(%% No © 45, 46
SE@ND NOD3¢3- 1| Mih-dD8s- VLI Vég’gﬂ\@l% 49, 50
anti - CD3x3- 5] ¥t VLXVH- VL .. 55, 56 _
SEQND NO-#546' | dnt-TOSK3-V1 REVINYHVL 118 a T - UsK
SEQTONQ Y4950 FARG-LHIGS TYHNIXVHMC =F -~ LY -
; At JI\ 14 ot o A
SE@;{?‘J&SE(S:%L N"%Q\S%f:f 4GB CB3% 38— VH- VXV
S 4
NQ- Tt af PACUEO | D v EHSR. an 0y Berdnéitation
SEV;LQVI{IX\/H% ”chaéLS%u ion SFQID 57 58
Q Ondk 0 1| Rti-ADAH- V| atl 3 15
11,12 anti - dﬁx@CysxﬁewLﬁmL @ug'ﬁl%%ggg s
SEQQD: NQ3 4748 hainti-CDBx3-7 \XFH%.»M—H-ML (GJiS)js Sérimutaiion
SEGHD NO.-199.52 15ni-608x5r5 T KR XVI. CyEr S sshmiGition
SEQIIDNe!: 5788 éﬁi-@@&‘xﬂ’? | ABHANVHEAEXS- | Oys\Bek\hutdtion
—iai
SEQWNE A0 TEPL o cDax31 | VHVLXVHVL | (G4S)s dinker
SEQIDNO-: 1314 onti.CD3x4-7 | VH-VLXVH-VL | (GaS)s -linker
SEQIDNO 1518 | o 0D3x4-7 | VH-VLXVL-VH | (G4S)s -linker
?EQ DO 1718 [ @O0 |\ i xyHAL | (GoS), Ainker
SEQ ID NO.: 19,20 ?gti-CDSXS- VH-VLXVL-VH (G4S)s -linker
SEQID NO.: 53,54 | anti-CD3x35 | VA-VLXVHVL | (G4S)s -inker
SeQIDNO99 ) anfi.CD3xa-1 | VHVLXVHVL | (G4S)s -linker
anti-EpCAM- anti-CD3 constructs
SEQIDNO.:29.30 ) 5 gyanti-CD3 | VL-VHXVH-VL
SEQIDNO.2 35,36 | 5 1xanti-CD3 | VL-VHXVH-VL
SEQIDNO.: 38,39 | 4 4yanti-CD3 | VL-VHXVH-VL
SEQIDNO.: 41421 4 74anti-CD3 | VL-VHXVH-VL
SEQ D NO.: 43,44 | 5-10%@nt |\ \vroevivL

CD3




20

30

1 10 SEQ ID NO : 19,20 anti-CD3x5- VH VLXVL-VH (&4S)3
-linker 10 SEQ ID NO.: 53,54 anti-CD3x3-5 VH VLXVH VL
WO N ®383 | nker SEQ I D NO.: 59, anti-CD3x4-1 PCT/EP2004/005687
VH VLXVH- VL (AS)3 -linker 60 anti-EpCAM anti-CD3
constructs SEQ ID NO.: 29,30 3-5xanti-CD3 VL-VHxVH VL
SEQ I D NO.: 35,36 3-1xanti4€@€D3 VL-VHxVH VL SEQ ID
NO : 38,39 4-1xanti-CD3 VL-VHxVH VL SEQ ID NO : 41,42
4-7xanti-CD3 VL-VHXVH- VL SEQ ID NO : 43,44 5-1Oxanti -
1 Ghoning of Colermingl Bt Albkint®s883 PCT/ EP2004/ 005687 40
1.1 doning of Cterm nal EpCAM binders 1.1. 1
1.1. bPegnaraliomef aitti-GaxSi PCRPredwipr oduct s a) Anti -
constructs with original 18 am no acid |inker %SE%
a) AntisCD3 congtmctamdtmflyngmalhdSMrnmmdlInﬂﬁeurgSEQl s.:1,2,3
ti-CD3 containing. the 18 amno acid linker (SEQ ID
: 70) was obtai ned by PCR using the CD19xCD3
The Q@GBSI ofiginél hati-ObEicoataining Bheots %Qﬂiﬂo%mdqﬁh&eﬁQSEQ D
as tenpl ate andthefollovvln riners (CD3 VH
NO. /x@;v@sm@m I 903 | BREICISLOEBA Rt al.

Bloo§n EET%%E%ICE&gﬁg n}lg?wh@rs DS VH Bsrar:

nstr cts ori gl na no acid Iinker
AG(HrGT @AQT@%ATAW@MA@TGCAQM&SCE&@I NONBs .CD3 8/l BspEL

ARTE BRI AC LA b B EP R 7o) “and the oys

0) AsCe Senslsiclh it Belofesls Helne g iBKEr PR £ 1o ser
mut%bm€m3%mﬂo§nﬂ8 >9 @R 1) BspEl (Seq ID l\bs 5

and . sequence with the Cys-Ser
The.lgtgnmajml pﬁglggbanDQ@ -cpgtaining the 18 amino acid lmker (Seq 1D

NO. 70) and the Cys to Ser mutation was obtained by PCR using a CD19xanti-
CD3 (C—S mutation) construct as template and the primers CD3 VH BsrGl and
CD3 VL BspEl (Seq ID Nos. 5 and 6). The CDRH3 sequence with the Cys-Ser
mutation is shown in SEQ ID NO.:78.

and

c) Anti-CD3-anti-EpCAM constructs with (G4S)3 linker (Seq ID Nos. 11, 12, 13,

14, 15, 16, 17, 18, 19 and 20)

The N-terminal anti-CD3 containing the 15 amino acid standard (G4S) linker (SEQ
ID NO.:99) was obtained by PCR using the CD19xCD3 (L6ffler A et al., Blood 2000

- 95:2098-103) as template. The anti-CD3 VH region and the anti-CD3 VL region

were separately amplified by the following primers (CD3 VH: CD3 VH BsrGl
AGGTGTACACTCCGATATCAAACTGCAGCAG (SEQ ID NO.:5), 3'CD3 VH GS15
GGAGCCGCCGCCGCCAGAACCACCACCACCTGAGGAGACTGTGA |
GAGTGGTGCCTTG (SEQ ID NO.:21); CD3 VL: 5CD3 VL GS15
GGCGGCGGCGGCTCCGGTGGTGGTGGTTCTGACATTCAGC

TGACCCAGTCTCC (SEQ ID NO.:22), CD3 VL BspEl
AATCCGGATTTCAGCTCCAGCTTGG (SEQ " ID  NO.:6)). Overlapping
complementary sequences introduced into the PCR products were used fo form the

coding sequence of a 15-amino acid (G4S)s (single-letter amino acid code) (SEQ ID
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c) Anti-CD3-anti-EpCAM constructs with (&S)3 |inker

(Seq I D Nos. 11, 12, 13, .14,15,16,17,18,19 and 20)
wab@4Mbd3es m nal anti-CD3 contai ning the 15 ani POI/ER1004/005687

standard (4S)3 linker, (SEQ 7?0 ID NO :99) was

obtai ned by PCR using the CDI 9xCD3 (Loffler A et at.,

Bl ood 2000 95:2098-103) as4tenplate. The anti-CD3 VH

region and the anti-CD3 VL region were separately.

NO S0k K TR A PO ILARHC G RBCAG Spifoation S9p was
perfRyred ol 18 Btimer Dl CRA VA BREHSERADMNAALANSECD3 VL BspE

(SEQMNBTGTBECTTG (SEQ I D NO.:21); CD3 VL: 5 CD3 VL GS15
CCGGTGGTGGTGGTTCTGACATTCAGC

1.1. IWQ a(rﬁEQD3Blah|ﬁ> E&AM 6@35““0@ ﬂE'\/Hant. CD3'VLant| cb3 X

TTTCAGCTCCAGCTTGG
VHa@vaqcm- &angpc@mRﬂle@ﬁ%tmrh@é é\lQ»ebZ: Md@c’é@ Bk, SEQ ID-

NO.tTS8, B@&@D%éﬁ?%‘ﬂ@mqéq&ig ?&41% ?%&%3 oc%'ﬂﬂand SEQ ID

sequence of 5-a4m no aci e-lette
NO.:hd,48) aci d code) (SEQ I D WD 2004/ 106383

PCT/ EP2004/ 005687 41 NO.:99) linker during the
ThesNHsayinehtorigirsl entiFCR3 dnitsinmgptHef 18 adinino st:uelplwm (SEQ ID

N0 B G RE i o Rl 8 SR 15 1€ e &b ager

G I h@' i agg)| ORTFR THEC kTt
( 43’)f3 IE“ @ECQVISES%I y W@&é‘%@ Vl—lanitlﬁéé)ec%:xl\%ﬁ\?n aerr]1tz|y[n68 C?p':~7rG1 and

Bspgfl |8é\ql[%{h8@ﬁuglgg@|plﬂﬁd\|@’[0 thepblussenipt KSNEGtT, (BirasmeneDLa Jolla,

g SRR Yhn AP o9l (o

pep’m‘e)gasnal EcoRI/BsEO3-FragrnanthniAfigr tdeavhgeaofi this esngdruct mki@r EcoR|
[ anti -

and 55 e oy %A ki St Sttt e Faehaediey OB sorv

: wnth|th@ kedddr PeRtit® wie c1898d WAG aCkENAsL M| tdbvRE plasmid | Gontaining

estriction enzymes Bsr@ and BspEl and subsequen

y
the §1t@'ﬁ?!ﬂa|| RpeAMh Blnﬁptﬁe&ﬂr (FrQUB Nee? 81820 St afSifane, NOz91-94),

or 530 {kq (5N 0086F I EFDLRR BEFTR A\ FERES (PR ot al.

ryotic Sécretory signa

- Procedsril. ABad GbelFUSgneh {1998) 7621-70R8) age of this construct

wWth EcoRI  and BspEl -tthe resulting DNA fragnent

1.1.2:cBioniisg of the antiedPBanty Ep@ANM -<OASHSREY id VHV, L Rt VE apisons X

| eader, pepti de was cl.one o a EcoRl /BspEl cl eave
VLarmEa@o,w\ﬁﬁe.g@%Nh?rﬁ@tatlon (gEQ D Nos.: 15, 16, 19 and 20)

The C-terminal anti-EpCAM antibody 4-7 (SEQ ID NO.:91-94) in VLVH orientation
contéining the 15 amino acid standard linker (SEQ ID NO.:99) was obtained by
PCR. The 4-7 VH region and the 4-7 VL region were separately amplified by the
following primers 4-7 VL. 4-7 VL BspEl FOR
CTGAAATCCGGAGGTGGTGGATCCGAGCTCGTGATGACCCAGACTCC (SEQ
ID NO.:100), 4-7 VL GS15 REV GGAGCCGCCGCCGCCAGAACCACCA
CCACCTTTGATCTCAAGCTTGGTCCCC (SEQ ID NO.:101); 4-7 VH: 4-7 VH
GS15 . FOR
GGCGGCGGCGGCTCCGGTGGTGGTGGTTCTGAGGTGCAGCTGCTCGAGCA

G (SEQ ID NO.:23), 4-7 VH Sall REV TTTTAAGTCGACCTAATGATGATGAT-
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the c-termnal EpCAM binders 3-1 (SEQ I D NO. :79-82),
4-7 (SEQ ID NO :91-94), or 5-10 (SEQ ID NO :95-98) in

wQ EeDithd383 pEFDHFR was described in Mack et al.PCREPIN4/005687
Natl. Acad. Sci. USA 92 (1.995) 7021-7025). 1.1.3.
G oning of the anti-CD3xanti EpCAM constructs in.VH
anti.CD3-VL anti-CD3 X . ?0g4y¢Lanti - EpCAM VHant i - EpCAM
orientation (SEQ ID Nos.: 15, 16, 19 and 20) The
C-termnal anti-EpCAM anti body 4-7 (SEQ I D NO :91-94)

. GAT@AVGWI@MBG@«W&@G&T GACGEAIGE ngSEHR 1B aN\demaa)u cherlappmg

and %gx#(?uzeg{cg%%ﬁﬁpd}upﬁgmo 3"“%/!?&%@’ gt L}/sed to form the

' codifﬁgpﬁq%lbﬂbé dnphlanido Riid t@43)§ Qélh@lwlléﬁeﬁoéﬂnﬂﬁi écn%oae) linker

VL: 4-7. VL BspEl FOR ' .
(SEQTEANG-&antnadhe mmm&@b@mgm@ﬂpsa@p was

porebtb i ol 4 E L B AR RS R B SRR freia 0

NO.400, SEQ I03U6. ROR
' CCGGTGGTGGTGGTTCTGAGGTGCAGCTGCTCGAGCA 0 G

The(@ﬁhﬂlrﬁ}alN@ti:—Eﬁ())Al\Malﬂlb\ziHysm0 (SEQ ID NO.:95-98) in VLLVH orientation

TTTT CCTAATGATGAT 1106
conPiSNIERR Oy S9h POaSlaRsar e CACERAS NG GRrreshiainest by
PCR.O M- 124 re@gﬁrdr@ptﬁb 5310 W%p%ﬁﬂné@féép%%%@metdh%y the

i ntroduced in the PCR products were used t
followdng ng Swipeisce of(5-4015- ah‘Lno ach-d0( 4SyR BspE! FOR

CTRRMEG BT SRR AR e Rt AR b TocAT
(SE@npl i fi &ation siep2®ps 5 ped-iormed wy/kh the @SHHEr REV

ceRepest boks hae Mt AtAceatt il iaichARlipoTCCeA

G apsEQodyip- INGSEQ ddp NOs:Rp- 9§H:i n skiyH O\f/Hent@E‘HQn FOR
containing the 15 am'no acid standard |inker (S

GGW%&Q%@CESC@@E@GJ;GG%@TT%EGAG@T G@AG@TG@T@%GC
he 5-1Q5VL regj re separgiely a |f|ed t he 10
(SE¢0| | ow ﬁ% or i net\'?](z\g?lo Vi S PR AR VR R
! YA A CBEPRIACCGTG

-10 VL. GSlS REV

JRRBIACENTRIRIE AR SRoTeAseinteagreeginto the

PCF@)I‘O%E@S‘ \Def‘ég.lse@ ford He Mding s&QutitdBia 8 Bmino acid (G4S)s

linker (SEQ ID NO.:99) during the subsequent fusion PCR. This amplification step
was performed with the primer pair 5-10 VL BspE! FOR and 5-10 VH Sall REV
(SEQ ID NO.:25, SEQ ID NO:28).

These PCR products (5-10 VLVH and 4-7 VLVH) were cleaved with BspEl and Sall
and ligated in the BspEl/Sall cleaved anti-CD3 VHVL stlL.x5-10 VHVL (SEQ ID
NO.:17,18) or anti-CD3 VHVL stL x 4-7 (SEQ ID NO.:13, 14) VHVL in pEFDHFR
replacing the 5-10 VHVL DNA fragment.

1.1.4. Expression and binding of the anti-CD3-EpCAM constructs

After confirmation of the sequence coding for the bispecific single chain by
sequencing the plasmid was transfected into DHFR deficient CHO cells for
eukaryotic expression. Eukaryotic protein expression in DHFR deficient CHO cells .
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15 GGCCECGEECECCTCCGGTGGTGGT GGT TCTGAGGTGCAGCTGCTCGAGC
(SEQ ID NO.:27), 5-10 VH Sall REV
WA TODTARGEICGACCTAAT GATGATGAT GATGAT GT GAGGAGACCGTERAIZEP2DG/005687

G (SEQ I D NO.:28)). Overl apping conpl ementary
.sequences introduced into the PCR products were used.
to formthe coding sequencgaof a 15-amino acid (4S)3
?0 linker (SEQ ID NO :99) during the subsequent fusion
PCR This anplification step was perfornmed with the

waspperfremepas désctibelin BapiEhaifCR. a0 %0) e MBd S&nzyRBY 185, 537-

SEQ | - 25, ID NQ 28) . These P d

56605108 GRORIeil A5 ee) Tl S ePBaoR N (1 IBEpEr spgrmatant

prodefleld. EpeedsicnbAd BindihgefBae Bissaific @in%weﬁaiarvhb_re@m%s were
VHVL stLx5-10 VHVL (SEQ ID 2?5 NO. :17,18) or_anti-CD3

confinved By FACS analyses fiap theh pursese iye BRYAM Rogitiyphpman gastric
cant SELIETE IR LA A AU Tipe Bl pollecion (47CO)

Mareazsas, VAt 2008 &ISASoAT CCmamber: dii TBHES3$ evpse nsed.cBitidimg of the

antigftha hed wesSeansferth 28 et el R TR TR Olo cor 1 <

for 30 eukaryotic. expression. Eukaryotic protein
el pies SHHTeR AaARgP! HeereonirPRErions e Hsosiapisssnd ca.
200060/ éﬂ%%f&%&%&e@ww 0R§MICHMBSk DNdRS& | %@gl PBS with
Kauf mann R J. (1990) Methods Enzynol. 185, 537- 566).
2%FAG8. {Thanbinduteof dee | congbtiet wasndetestasdaithaaa antl-Hisr gntibody

- of s hat ant : i i pdi f

Pefid T SRARIGT e B Bkt R Qe f SR PEuTRef ERO) at

2ng1¢| EP@la?B_Bnglsz"/EBCSt imlt fT\ wle;:pms Et?;h eclawl | Mb PeRhydoesythrin-
unman gastric g9 cancer cC I ne Kato |, obt n

conRBTRUAAE I AUTGE5D HAEP T @IBS o GO Rb AATRSS 195, F¢-gamma

g D O B B st emialnpd from

Diamova] irtaahurge FRE) (weROGser. Bheszimples Wese wgasured omadthCSscan

accor.ding t,q.th c ngdat, on e Jer
(BoghE8LEHTT o e bR eGP ACT AT hE Sk T atiPlhG erfilps and
antiCEpt 3 GANUsHowad migeg’%‘ﬁwdmg abffin_li? gaman_ﬂihaﬁbmngagﬁhe prior
e_construct was detected. with ap apti-H.s antibody
art ERPRAM OV APKPBEEDS BiSReeTE enthasbuigtrer flom Qui agen
GroH, Hilden, FRG at 2pg/m in 50pl PBS with 2%-CS.
1.2 NstesminalFrRCAMeEBINd®i§ent a R- Phycoeryt hrin- conj ugat ed
affinity purified F(ab')2fragnent, goat anti-nouse
1.2.1gdonmg ghthemanti-EpCAMxanti-CD3 constructs

‘ Cloning of the construct 3-5xanti-CD3 (SEQ ID NOs.29, 30):

The C-terminal 3-5 in VH-VL orientation was obtained by PCR for the construction

of 3-5 xanti-CD3 (SEQ ID NO.:29) molecule. Fragments | and |l were amplified by
PCR using primer pairs me 81 (SEQ ID NO.:31) /me 20 (SEQ ID NO.:34) and me
83 (SEQ ID NO.:32) /me 84 (SEQ ID NO.:33), respectively. Hot Start PCR was

done using the Expand High Fidelity System of Roche Diagnostics. 20 cycles

(94°C/30 sec; 60°C/1min;72°C/1min) were used for amplification followed by one
cycle of 3 min at 72°C. '

PCR fragments | and |l were subjected to electrophoresis on a 1.5% agarose gel.

Fragments were mixed (1 ng of each) and used as a template for the next PCR
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fragment specific antibody, diluted 1:100 in 50pl PBS
wth 2% FCS (obtained from 15 D anova, Hanburg, FRGQ
wo®4nesss The sanpl es were neasured on a FACSBCEHRP200BDS5687
bi osci ences, Hei del berg, FRG. All the constructs
conprising anti-CD3 and anti-EpCAM showed stronger
binding affinity to CD3 andg4 o EpCAM than the prior
art anti-EpCAM (M79) xanti - CD3 bi speci fic anti body
(Figure 2). 1.2 Nterm nal EpCAM binders 20 1.2.1
readliaym pedoried withaprireEpaAne 6t i (SEDB IR MNRL3 Ucarsd md 84i(BEQ ID

NOES3L BT REITEENS] P TREORRL I Bs ek PREQ sk 28 Aokt Bbove.
Fra&ﬁ:‘an qr wiasepurifiedt érah i fyaross ?ér §nd<€! st@%.th%@HHDand }I/BspEl

nol ecul e. Fragnents were anpli

(B'qi@@)uwrfﬁ%rar\%ﬁqut@n% mne(dSE@ﬂDer\@rr@ppnﬂm SJtES of the

PSSR AR AT AR SSESLRI R, P g

clonisg mf antidagep asadablegtegiéndeini mgntSyfsﬁrlenarmtf-Cchsclwnon The vector

nas 3 AFERE s ate G5F affSr thes sl enke oo Y BishEl s, inker
(G,8yaha #fti-8D8i regin. 7i2fe. cIBREY fregioABMAS vErifd b&'re@ﬁbﬁon digests

subljﬁect ed to electrophoresis on a 1.5% agar ose gel
CiRgF e ni xed (1 ng of each) 'and used as a
enplate for the next PCR WD 2004/ 106383
SGQU@TFPEPQOM/I?IUBGWS% reaction performed with priner
pair me 81 (SEQ ID NO :31) and ne 84 (SEQ ID NGO :33)
Me Badr anpla’f iIGGEAI HRCoBOG &Y nECITN CCTPCRWSBAQeZCAr@AG TCCA

craTesE GBegERerRy Fraoment |11 was purtfied on an
Ve B3 capatiPly LFtdeoh et CE EEkiNaE Gah e bt §T ror

GAG BTEDAGTNG GIB G cAICTaSLIT(SEdID NG a8y i t at es
cloning of anti-target variable regions in front of

Me Bhe5am 76 @FC CUCHCGTREAVEEPTGABE @ TN e égﬁ%?c cce
' S|teéust after the signal peptide followed by Bsp

AG s3H(SEQ IhRE-:33)4S) and anti-CD3 region. The cl oned
region was verified by restriction digests and by
Me WSS&@@@A@CC@C%@Q@@AGM@%@@A&)%@CT VEG ATC

TC@@@&G%I%%%%%%T GAT GAC CCA GAC TCCA

Cloning of the construct 3-1xanti-CD3 (SEQ ID NO.:35, 36);

The C-terminal 3-1 in VH-VL orientation was obtained by PCR for the construction
of 3-1 xanti-CD3 (SEQ ID NO.:35) molecule. Fragments | and Il were amplified by
PCR using primer pairs me 91a (SEQ ID NO.:37) /me 90 (SEQ ID NO.:34) and me
83 (SEQ ID NO.:32) /me 84 (SEQ ID NO.:33) , respectively. PCR was performed
as above.

Agarose gel fragmenfs combrising PCR fragments | and Il were used as a template
for the next PCR reaction performed with primer pair me 91a (SEQ ID NO.:37) and
me 84 '(SEQ ID NO.:33) for amplification of fragment lll. PCR was performed as
described above except, annealing was performed at 68°C instead of at 60°C.
Fragment Ill was purified on an agarose gel and digested with BsrGl and BspEl
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Me 83: 5'- GGI TCT GEC GGC GGC GGC TCC GGI GG GGT GGT
TCT GAG GIG CAG CTG CTC GA CAG TCT G -3'" (SEQ ID
WOID043@p835 Me 84: 5'- GIG CTC CGG AGG AGA CCPJTAAPIBCMA05687
TGG TCC CTT GGC CCC AG -3' (SEQ ID NO.:33) Me 90: 5'-
CCG GAG CCG CCG CCG CCA GAA CCA CCA CCA CCT TTG ATC
TCA AGC TTG GIC CC -3'" (SEQ3 D NO. :34) doning of the
construct 3-Ixanti-CD3 (SEQ ID NO.:35, 36): 20 The
Ctermnal 3-1in VHVL orientation was obtained by
(Bighatrs)f purified andnsulpsanuesty aonegl inte dhei carmsppesdiQgl sites of the

lif
el L d AT Btor Bl NG ToBBF bk St by
restfiSieh Higebd arsihy BINA-sequditi(gSEQ | D NO. : 32) /e 84 (SEQ
ID NO :33) , respectively. PCR was perfornmed as

Me @bgvs @@Am QTNS A@T(ﬁ@@ﬁ@@'ﬁ CBINBATSGAEC ECR GTC TCC ATC
nent s were used as a tenplate for the

TT'%@Qt ?@ﬁ?%@c@.@E@éPf%@n%@ with priner pair me 9la
(SEQ I D NO. : 37) and ne 84 ﬁ(:SESFjdp NO :33) for
Closirg| af the: aensirmich - testireln8 ($ER. | ‘385396t f or med as

descri bed above except anneal i ng was perforned at 68C
The Gdewninabd-1an \BOE/L oﬁemgﬁ@hwasldbtailasd byrRPERddr the eomstruction

of G35RE 5Ll B 08 50 b ok Ml R V0 e

by ROR s ermen phirs cheBad (SEQOID NO. <21©I) Vm&FHUl(BEQ IBIN®S34) and
of the pEF-dHFR-M/9 X a vector. The
me cPHrEFQ el HHPOwd) VRei ﬁﬁeéﬁ%%) In e@@r ke Eﬁﬁ%P@‘@!sP% was
6 o TTG TAC A CTCC GA
ATC TA TCT TGC TGC -3

B T L

for thei rent RGR reastisn plerfaimed viith rRer pair tieed2a (BEQUDtNON40) and

me B (SRR WO 4 S@ﬁp%ﬁﬁmﬁw ey TRoREl Fies pvfopmed as

desBab&S aﬁ@vg?&céﬁE@r{r@a ABrréd (aPEE3° U:)’ rMéacBéﬁ at 60°C.
and 10. ne 83 (SEQ ID 32 [me 84 (SEQ ‘

Fragaspk #t was| Rurifipdrowgs agaipse gekand digasied wnw Bﬁrrﬁlaanoh@spEl
(Blog@,f F)aﬁ oﬁtagﬁl Q%gc@%ﬁfﬂg%g)rga?e Cﬁtg gﬁgecggrfeslfﬁﬁﬁ*hbsélfé% of the

pEF- dHFR-M79 X anti-CD3 is ‘cloning vector. The cloned region was verified by

restriction digests and by DNA-sequencing.

Me 92a: 5"~ GGA TTG TAC A CTCC GA GCT CGT GAT GAC ACA GTCTCC ATC
CTC C -3’ (SEQ ID NO.:40) |

Cloning of the construct 4-7xanti-CD3 (SEQ ID NO.:41 42)

The C-terminal 4-7 in VH-VL orientation was obtained by PCR for the construction
of 4-7 xanti-CD3 (SEQ ID NO.:41, 42) molecule. Fragments | and Il were amplified
by PCR using primer pairs me 81 (SEQ ID NO.:31) /me 90 (SEQ ID NO.:34) and
me 83 (SEQ ID NO.:32) /me 84 SEQ ID NO.:33), respectively. PCR was performed

as above with an annealing temperature of 60°C.

Agarose gel fragments comprising PCR fragments | and Il were used as a template
for the next PCR reaction performed with primer pair me 81 (SEQ ID NO.:31) and
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for the next PCR reaction performed with prinmer pair
me 92a (SEQ ID NO :40) and ne 84 (SEQ ID NO :33) for

wa@pphkitédssnt i on of fragment 111. PCR was perf orP€dER®04E)5687
descri bed above except, annealing was perforned at 68C
instead of at 60C. -Fragnment 1l was purified on an

agarose gel and digested wi4gdn BsrG@ and BspEl
(Bi ol abs), purified and subsequently cloned into the
corresponding sites of the pEF-dHFR-M/9 X anti-CD3 is

me' &4 (FFEQAJDVEEX:88) farhamplifiaadion raf gragmewidilv 8GR ivexs ;bgrformed as

dosgBoQaRb Al Rt ARt gol PR AIEIERE ashantdreigeRiod vitn

BssNIC afel CB@pEB (L’u&é@s} Dﬁ\@fleéo)an@ OéUU’s),@ﬁ@ént%yhecloned into the
construct 4-7xanti - é QI D NO :41
COW@SP@PQH{IaaWe& ?f thevpEgr flff"ﬁ'@ﬁ@'aﬂqeﬁﬂd%va@75fﬁ)a| ArtitGR3  cloning
u 0
ool Y A aRdh) esalented by At Yot wid by DNA
seqaaptingi ed 25 by PCR using primer pairs me 81 (SEQ ID
NO. :31) /me 90 (SEQ ID NO.34) and ne 83 (SEQID -
Clohing.B2he torestBlt SEHQxaRIIED3 GHQ 1DAYPe43,iddgl:y. PCR was
performed as above with ah annealing tenperature of

TheG(D(ferrﬁgalr 540 ig¥H- f/Lamiéﬁtdt@nGmmobtaiﬂé@ H?QﬁCer@Qﬂﬁﬁcfnsl:ructlon
were used as a_tenplate far the next

of & Lt b PP O e OtBh b placLlsaf FogrBomts | @oed were amplified
by BER g Bithel Ga9MY $9838BPET AN AHRUEEQ 16 VB 3 anc

(SEQ 1 or a i cation
me w33 (@&Qdﬂ‘ré‘tDa%Z) 6133084b@f@st'eNOFBapnaspecﬂNelmé’CR was

perbot S SR B Bl R n yBifE'L'ed

Ao el Tor iR PR RS R ans S S0B L wfre ekl & & mugplate
for PER With PefeY g@lrfm@@zby(SE@tm INGD.140) HdaRe s @EQ Iy N#V83) for

oni ng of the construct 5-10xanti - CD3

~ quenci
amqléeajlqrbqf\u%’am@enmu PCrhwag. peiformad as- desariedrphgve except,

nn%%hrgg"?\l%ts g%{?fo\‘@%g%?@bﬁq st%éq %f?t fﬁgzgt ﬁ%}g@ﬂgj}ﬁgﬂ'%i SUitified on

an Rgagreenigsl Iamhcﬂlgdstwérmtlanﬁ%rﬁli add BépHy (BiokRbs3, pgrified and

B T e B BT IR e

clori¥¢y vadbr. THespleakH \féblbn WARVERSFed @?Tréﬁhﬁlﬁsh aresioN®d by DNA-
with an anneal i ng tenperature of C.
sequencmg

1.2.2 Expression of anti-EpCAMxanti-CD3 bispecific molecules

CHO-cells lacking DHFR gene were maintained in alpha MEM medium (Life
Technologies, cat.no: 32561) supplemented with 10% fetal ‘Calf Serum (Life
Technologies, heat inactivated at 65°C for 30 minutes) and with HT (Hypoxanthin
and Thymidine; Life Technologies, cat. no: 41065-012). The cells were transfected
with pEF-dHFR-3-1xanti-CD3 (SEQ ID NO.:35, 36), pEF-dHFR-3-5xanti-CD3 (SEQ
ID NO.:29, 30), pEF-dHFR-4-1xanti-CD3 (SEQ ID NO.:38, 39), pEF-dHFR-4-
7xanti-CD3 (SEQ ID NO.:41, 42) and pEF-dHFR-5-10xanti-CD3 (SEQ ID NO.:43,
44) using Lipofectamine 2000 kit (Invitrogen; cat. no:11668-019) according to the
instructions provided by the Manufacturer. After 48 hrs, the cells were subjected to



10

15

Agar ose gel fragments conprising PCR fragnents | and

Il were used as a tenplate for {SCRwith priner pair
wOore0092e63¢5EQ | D NO. : 40) and ne 84 (SEQ | D NO. : BSI/EPIN4/005687

15 anplification of fragment Ill. PCR was perforned as

descri bed above except, annealing was perfornmed at 68C

i nstead of at 60C. Fragnentg7All was purified on an

agarose. gel and digested with Bsr@ and BspEl

(Biolabs), purified and subsequently cloned into the

. selention ey diadisteyring s tensféduied Eellgllifto- tiedselealinn n@BBum (alpha

v 8RN XE Bi728PD ERGBEIroRRer Det Byt dnbrs §ionites et car
Serﬁmméareann@lbck;@@; 1 AR QA Ktk -oEi83 e tiomehib fdefls WRIr6e gHdves for 8
CHO-cells | ac .DHFR gene were mai ntai ned in al pha

to avs P Qr{ of wectm:m Ui ek pragyetion of kispegific molecules in 2
: I

oo RRLETENL A RELS, B o CpeoptTsbbbimecton iinor
Labamie)m'lﬂ”le HEsueHgpra mmbdiun? Sveancerttifugedi ate4 °Q_ifére 10 minutes at

BT I  TNG e p——
the betredfod R8pecitEmofiduRs3vaX adéd SD3 A BRGAil \‘LPtH\@an%\%ﬁss
30), PEF-dHFR 4- | xanti-CD3 (SEQ I D NO.: 38, 39),

1.28 @n@ﬁf%aéés%%sxxgﬂﬂsp%d é@@é&Maﬁﬂ Flﬂ?‘)raﬁﬂlgtlsn .

t t n
n deaeissiananyd0ighy st racanyse sy ATk AiA o
singiéchiine consiructsabt dhre #sentien, thieefollewing biedimgsasgagcwesl carried
to WD 2004/ 106383 PCT/ EP2004/ 005687 47 sel ection by
transferri ng the transfected cells. into the selection

250l Pk Codta dgunCHaoR D) cBl KaBopeleafe’ EREAM iR were
indekRpldspilp gh@@ﬁated\f \Wﬂlﬁ Me%@bérn@farﬁ@ lrf%f) [)0Bontalting ebikSecific

were grown for ¥ (in 500 sel ection
CONgEYst 4f5ofmrpr@fdﬂ;c¢|35he t@r,stb@cﬁ;ef”iscwﬁ'iﬂ weshed twiceing FACS

out.

| buffgggddggﬁgét%%f%éa lééfﬁwé?%htg .ﬁﬁ ZC) @%a[l(c%ﬁ' S£m( R (FEs) IR 0.05%

ecto ckinson he t1ssue cu
sodrm@aumhe\)\mdcmnubatédgmm atous€ ardi-His0antbudye®ianova3DDAP10) for
Is and cell debris. The

60 é%@?ﬁ@WﬁS@Hﬂ%% wWere Q?{gxg@gr@a"{’%’ ®bi specific

The] Gl TRl VA RApetSt bty idoah At BaESREALE copisgated
antlﬁé‘dy @DSSQ(Q)OBB‘ RVAE ahB-rAdePE é&%t@@'a‘hﬂb@&& ?%rzh(Slgma

the bispecific anti-EpCAWkant i single cth
P85dahsAﬁ%rcwgslmﬂgtai@ps nlBAOY myentshwerelanalysed Ltamgquﬁ@S Calibur

(B&ﬁ?.S@IYth\@aépéﬂMéo%%tructs showed strong binding (Figure 4).

Example 2. Purification of the EpCAM constructs

In order to purify the bispecific single chain constructs comprising anti-EpCAM and
anti-CD3 the CHO-EpCAM 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.
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out. 250000 Jurkat cells (for CD3 binding) and Kato
cells (for EpCAM bi nding) were independently
wo pawbed3esl wi th crude supernatants (50pl). conPEi/RP2VG4/005687
bi specific 15 construct for 45 mn. at 4C
Thereafter, the cells were' washed twi ce in FACS
buf fer (phosphate-buffered gpline containing 1 %fetal
calf serum (FCS) and 0.05% sodium azi de) and
i ncubated with nouse anti-H s anti body
Akté DF@LOV SS\BIEABERD)(Pharmadif) namd dhicém Séfhamne® s\tver@ used for
wer e erfor q(ﬂ‘@as a}bove he cells were finall

chromainghaRiy- A m*%%we@% regaarChhgiage. @dr@r@!aaf%apauslgma

(De@nfbian ?@Qm&@@g or Wi th anti-nouse- PE
conj ugat ed anti body (Ig ) (Si gme, P8547) After

IMARE S BetbRs, hd U r B fr TR AT 108 A Toaded
withoZnGl,reccofdigyte te mdnudambiers prcﬂdéd)lf ﬂ'ﬁétddnnnﬁfwéd‘| @quilibrated
PG R NIRET P ORI AR UER G
(50@?\1)'we@D§p6lfé@ t% gﬁlgm cR) P W& ;leﬁngSNEF‘s hﬂ)n‘uﬁf The column

ottles wth
WaS(\MESJ)ed wrth‘buﬂfayé\Ztiefrerr@vaamb@@nd sﬁmsple eBd)l.md/\proéeln was eluted

w4 Sfep, Gacdiitedr R a? DBy (GeB B 8,87k nag, 05 w

Imxd@oﬁOMS@ﬁ$&@%GﬁﬁéPBQQﬂ/ﬂﬂ&ﬁﬁﬁn velurflss &va"_sﬂh&d and in Step2
) % % (Pharmaci a) and Unicorn Software(r) we

1003 Buffeiop %HP&W&@NQWS WPF USREnERied Piiele’ fegctions from the

10078 SRP eqaa%%ﬁv%rmarmﬁ@@éwnrom Si gma  (Dei senhof en)

(‘Dar st adt) was performed, using a

ol RIS AR A, AP kot 1o SR Sagp. HiPrpo

coluhfne ( Ebianumcla\)aSqmﬁm‘etecbmtlGEBSV(G‘IHSI:d)UEiLﬁéd /iﬁoi(eﬂﬂsﬁMples (flow

'rate’\ﬁB@p Htvgﬁqg suggggﬁl\qq t%% P@@ﬁ @@SV\&%%![G{"H ?glf‘étcfpﬁ%teﬂ@“ m)

with a flowrate of 3 ml/mn. The colum was washed

Th e\qulPrPﬁff’\@S Aeviguslénsokbrateso frb g@iﬁﬂUf rbsﬁm (tederanination
B2 (20

(roMFIE e B SR S BT, ol '

Pro’ﬁ%?nr?%f ep%'%% 5 &{%@ét%ﬁ‘ﬂrﬂeﬁ‘)hgﬁg@ éf&kéﬁﬂeﬁ ér%/s d geﬂ\/l%%BCA

m- Vo
Pieraspdnd k@t (Bibrpdpaeistaridasd pratein. Themis¢ltde of Ilﬁ)é)%cﬂémpare shown

in nglreez.%loclzo%%trfjgtrs vr/eurretpl?fgcrlucgglg! fication.
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Gel
Sephadex S200 Hi Prep(r)
weeuwithodssated with PBS (G

col umm ( Phar nmaci a)
bco) .

filtration chromatography was perfornmed on a

El ut ed pr ot ei NPGEREP1084005687

(flow 15 rate 1 m/mn) were subjected to SDS-Page

and Western Blot for
previously calibrated for
determination (nolecular
GF- 200) .

det ecti on.

ey ecul ar wei ght
wei ght marker kit,

The col um was

Si gma MW

Protein concentrations were determ ned using

Tatie &i Yialds of thy singie-chaBOBispeRific cepstudts g@npistngdnti-

Shown 20 i n"Tabl o EPCAI AT ARGT0L"

e protein are
wer e produci bl e.

WO 2004/ 1063383 PCI/ EP200

of the sgpgsguepai n bi spe
EpCA aHd ant i - O3

antl-

7005687 Yidfy Tabl e 2

$L'§| thj te%ﬁgﬂiﬁrf pFP

Yi el ds,
Tpri sing
pg purified

‘-I- L X dl
r‘l'\’) LSEN. ]

_&?( aﬂt'—Q?,»( :

\UL\{ T

Qys-Ser x 4-7 37<F0|

5EQ I D
265 4-7 .
/. (SEQID
D NO.: 8)

antEDBX A% (SQ xmmgo

D NO :36) Y655 5-1

X

antGDTOYS{BER 4-D (8BQ 1)
NEO:8)4) 195 A further high

400 anti-CD3 x 5-1
resolution ¢4di on

D (SEQ ID
exchange

3chx antiGIYBs 6pHQ IDASORBEY o

med on a 5 PRI S(r

col um

5(AREARTD3 (SEQIIDIND 440

w th 20mv Mepoputf e

pH 5. 5.

apfifeD3 A E (JBQ IB'NTT T3 3 uf fer

before toading to the cotumm—Bound—proterm was
eluted with a gradient of equilibration buffer

A GRS e PSRN BB e o o

MiniE\d Wmhﬂﬁ%«ér@hé%) sQuihetsP GAM RORMEVEBCHEHOUPE 5.5. The
chain construct proteins were isolated in a two-step :
sample was diluted 1:3 with the same buffer before loading to the column. Bound

protein was eluted with a gradient of equilibration buffer containing' 1M NaCl: 0-
30% in 60 column volumes. Remaining protein was eluted in 3 column volumes of
1M NaCl (Figure 7).

The EpCAM bispecific single chain construct proteins were isolated in a two-step
purification process including immobilized metal affinity chromatography (IMAC)
(Figure 5) and gel filtration (Figure 6). The main product had a molecular weight of

52 kDa under native conditions as determined by gelfiltration in PBS.

Purified bispecific protein was analyzed in SDS PAGE under reducing conditions
performed with 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). The purity of the isolated protein |
was shown to be >95% (Figure 8A). Western Blot was performed with an Optitran
BA-S83® membrane and the

manufacturers protocol. The antibodies used were Penta His (Qiagen) and Goat-

Invitrogen Blot Module according to the

anti-Mouse-Ig labeled with alkaline phosphatase (AP) (Sigma), the chromogenic
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purification process including imobilized netal
affinity chromatography (IMAC) (Figure 5) and gel
wo pdosnedssdn (Figure 6). The main product had aPCT/EP2004/005687
nol ecul ar wei ght of 52 kDa under native conditions as
determ ned by gelfiltration in PBS. Purified
bi specific protein was analgged in SDS PAGE under
reduci ng conditions 15 performed with precast 4-12%
Bis Tris gels (Invitrogen). Sanple preparation and.
subsivple salutiom was 8CARANBTiliqgidt ¢Sigtma) nithefEpCANMebispecific protein

t ocol | ecul ar [ s-det er ed wth, . .
couf, ey RResticq o PReE By ANRAHIN (T NIy enfE TS gapin sional
corn*é@poﬁdsiltcﬂﬂﬁ’e nvéifh ha@@l ih thd s DSRABES 52 IKDY chir@ffihding to the

rotocol). The purity of the isolated protein was

Pur@ﬂé\bﬁﬁp@@' 5dNelecuie( Fi gure 8A). Western Bl ot was

performed with an Optitran 20 BA-S83(r) nenbrane and

~the Invitrogen Bl ot Mddule according to the

manuf acturers protocol. The antibodi es used were Penta
Exdrple(3) Eytofoxicity ssays afithe Murstruas| cdmpriding thti-CD3 and

a%k |ipe phosphatase (AP) (Signma), the chronpgenic WO
antbEREAMG383 PCT/ EP2004/ 005687 50 substrate sof uti on

i G et dis, PlpaB cﬁh%“é&mtr;'é%e@ ERRRING R eAM and anti-

CDBEEACEIHALES dty&eSBLAS d.corresponds to the
mai n band Inc?@om D{gql%AGE a 52 kD ‘corresponding to

For(tgilf/\? c¥tBE5>€|é|{t)/etgstb ICHRS ‘E:b@é frﬁﬁﬁoﬂhﬁcﬁ%gncaﬁw %g@gngjre;ﬂscrhr!tém Collection

ot oxl Ci assays o e constructs
(ATef, iMﬁIWsasd USePr)twer[ép@msfemtedr\Mim epmhelmtcetlr&ﬂhesion molecule
r| Sj

ioaCt.I VI of the nst ructs c
(Epbiiig i ¢ HeBo deried ot IS irsiib; 1 Shradio gsib epcam
cell@&i‘vé@ru&d folQhEQiprhmeﬁ}st QEH@LEMC)KM 5x1 efi€ere washed
fromt he Aneri can_ Typ Culture | | ection

CC,
freen@fn%@gasfwwgmsmim%ﬁsaﬁgtﬁ dnqubgted withpkiRe dyal (Sc(ma-Aldnch
Co PRES ARG EhE ol BRIt Moy AL BRI LA S enes
two i susithl RPDA1/10% F&Ser i ments. CHO EpCAM (1. 5x10) cel |'s

were washed free of serumtwo tines with PBS and

Cells neerieat@chted tamdRikbi2a \dme 0Bigefiedbdicelih Tie ODA!%—posiﬁve T cell
acenr in to the turersm tructi Afte

clong QBﬂg ar?@d%rﬁa%ﬁ%@n Sy, L Rt%f h EgieRpp A bsemberg,

Gerﬁ@[ﬁ;y @@hé We‘f‘@b@lt&‘r@é{ﬁsq’gc&ﬂ%éﬁ'déabe"th@uEBﬂé:rseﬁ@?ééiﬂtmg cell
cel I's. oSitiv

suspension contalned 4(? 0.000 target and 2 x 10° effector cells per ml. 50 pl of the

mixture was used per well in a 96 well round bottom plate.

Antibodies were diluted in RPMI/10% FCS to the required concentration and 50 pl
of this solution was added to the cell suspension. A standard reaction was
incubated for 16 h at 37°C/5% CO,. Propidium iodide was addedtto a final
concentration of 1 pg/ml. After 10 min of incubation at room temperature cells were
analysed by FACS. PKH26 fluorescence was used for positive identification of
target cells. Cytotoxicity was measured as ratio of Pl positive over all target cells.
Sigmoidal dose response curves typically had R? values >0.97 as determined by
Prism Software (GraphPad Software Inc., San Diego, USA) (Figure 9 and 10).
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cl one CB15 was provided by Dr. Fickenscher, University

of Erl angen/ Nuernberg, GCermany. Cells were cul tured
wa@goonpessirended by the suppliers. The resul ti neCTEP1I002@5687

suspensi on contai ned 400.000 target and 2 x 106

effector cells per M. 50 pi of the mxture was used

per well in a 96 well roundspottom plate. Antibodies
~were diluted in RPM/10% FCS to the required

concentration and 50 pi of this solution was added to
EC#ohealoes Icadmﬂqitedslb)orlhe Aersllyesied pragraes etere nuseas for companson of
. ncybat.ed,f or C15°/ - Propi diu
biogdigaalitien ot of e, JaEhip; i opt o5t/ S tmes better
cytdtbkiet éﬂlmuﬁ'f EOs0Ratueon 68t tiedrpethat wrier C&tt | Sonstruct
4 y o sed by FACS. PKH26 pr1931m21rescence Ras used

M79’éﬁn“p@@3t(8%@ pgaM)-i fi cation of target cells.

Cytotoxicity was neasured as ratio of Pl positive over
all target cells. Signoidal dose response curves

Exdniplecsil Detdvanin@Bfionabfitise “Hindingaaffiltitye byl BiAkdre™ 2000 of the
Software (G aphPad Software |nc San Diego, USA

(Fi gur ecgnai;recmommsmanmméw epHcoR3 fo
In orderePShotA I Sufdilor ‘b'irf&lﬁggaﬁﬁﬁlt% lb¢ tl?é“%lﬁt &tf&%%qmléﬁﬁfo‘ﬁ the

used for conparison I oac
KD yvahsssraidhe oohstrh@s iamdeoftthe priohavi attn -Ep@aiV catsteuanéd79)xanti-

etter tot pxi city (maxi mum EC50-val ue 169 pg/m)
CD? ﬁ%e%\‘ %C]? art construct M/9xanti-CD3 (8628

ing4 F?HPW BPBIEILS AP PSTETORG URBS SuFisERlgpRon Tésonance on
the (BMEéSr‘ei““ @@O@nBiac%P@Nﬂ s%ﬂé 'S\ﬁ%eﬁ)owﬁﬁ%%\h Naf 8€5 pl/min

osowtesuerlor b|n| afflnlt of '
andc &6133-E&c {Q.0df IVt tER RS e piH 6n4 oHé M(Dla@lll L&sme B, 0.005%

surépB} P20 Bo PiriBos gy B 2t e BRbo i oRaTof iy Epcam

antigsngrdsicuyss 1 M266) peisf inimeisllizesl ogtostiow astis @-4m0a CM5 sensor
glnan e on the Bl AcoreTM 2000, . Bi acore AB (OEEpsal a,
Chl%\ﬂj

EnChiR (UrRCE| YRS AGIVAIEds iedling, 8- Heis P Vb, sedium-
hydMggggtﬁmnﬂH' 7-Ga O My I\#?B.G”Mn@-ﬁgl E@ %ﬂ‘ép@/l) -carbodiimid

ctant P20) as running r at
(NH‘S(ED&)eTheJIaatlg@mmsmqupletdwby manum irgectioni aféi® wg/eyi BpeAM in

0.0% {1 SRR ETRE! 4 BPo e daioo P afoitfiege on
flomB@ellst-@fad]uéildg tedamounthyfthanysiuaeicibmitichesO Fbwicell 1 was left
P/ E; met hyl am nepr opyl ?1 car bodi i m d
empty while flow cell 2 was cdated with the highest density of EpCAM (4100 RU).
Flow cell 3 was coated with % of the amount of antigen immobilized on flow cell 2
(974 RU) and flow cell 4 was coated with lowest density of Ep-CAM antigen (265
RU). The activated surface of the sensor chip was blocked injecting 85 pL of 1 M
ethanolamine and the chip was left to equilibrate over night at a constant flow of 5

pL/min of HBS-EP.

Binding kinetics of the bispecific constructs were measured injecting 10 pL of
protein solution at concentrations ranging from 4 pM-0.07 yM and monitoring the
dissociation for 100 sec. Protein was buffered in HBS-EP. The data were fitted

using BlAevalution™ software determining the rate constant for dissociation and



(MHS/ EDC). The antigen was coupled by manual injection

of 60 pg/nL EpCAMin 0.01 M sodiumacetate, pH 4.7.
wordotaoeasss densities of antigen were inmobil i zBdT/BP2080005687

flow cells 2-4 adjusting the anobunt of nanual

injection tines. Flowcell | was left enpty while

flow cell 2 was coated w thgd he hi ghest density of

EpCAM (4100 RU). Flow cell 3 was coated with 1/4 of

t he anmbunt of antigen imobilized on flow cell 2 (974
assBtlptiam dirfatioss vt B % 1weengruat bihding bqlaiiess {1, c@nwmreom is the

corEhn Bl e Bl RS oL S s 1

et hanol chi p was Ieft to equilibrate over
dB it @Tﬂk‘é”ta[n;r@&ﬁgﬂ' éfﬁBehl ow of16  pL/nin of HBS-EP.
Bi ndi ng kinetics of the bispecific constructs were

dABRAsH(Rk 4 (B4t kag[AB) pL of(2) protein sol ution at
concentrations ranging from4 pMO0.07 pM and
S f i i
5 Km@iﬁl’f‘?@‘rﬂg gWISLrI]FvEﬁ w@Pe. §ér’t%£rﬁfg'§§gn V\flgpre %Qgceﬁﬁ@tlgﬁg‘?}fieér%h"ﬁépemﬂc
congiruehasialiisiedn Thie dodependentitittiog of tietpw Heter ssaltedirsdiasociation

o, B BRTE 4 A o 4, R0

disspgisibhoofidtant) (KDYeTRe AchReuldied KDNORMdAtWére Ojnblased for
nj ect ed naI yte and B[0O] is Rmx. dB/ dt = -(ka
conpgé

trat'qnsp Lcaiaag wpligitle defa apalysisedThe xwerpgg of e lwiependently
10 detel{fr'fhﬁ@d (dibsaciktidist b&ns% '&% GV & VRES SRl H@giahgn are
four concentrations of each bispecific “construct
suminalizesbid taliee3.i ndependent fitting of the raw data
resulted in dissociation and association rate
Thecamaly szt kispéwgific vensructedinddodbé Elpl-@AM amiggepgrinhotiiizadhon the

onie, S35 kb8 P gt et [0% e Qv dpalivg for the

caldiidted av@agélcﬁssoﬁlﬁloﬂ\w&%tfﬁaé Bfpddétependent |y 10
deterni ned di ssoci ation constants as well as the

15 ~ standard deviation are sumarized in table 3. The
~anal ysed bi specific constructs bind to the Ep- CAM
Tablegk Dissaetioncanstantsor thabispagifia conafruigts binding ito
defined affinity range. Q} andard devi ation for the
cal cul at ed average di SSOCI atl oh constant is as

expected. 15 Table 3: hﬁ{l on constants for the
bi-speecific—constructs h'n e o
M79 x anti-CD3 (control) 4, Ox10 -6
" |4-1 x anti-CD3 (SEQ ID 7
NO.:39) 2,5x10
3-5 x anti-CD3 (SEQ ID 7
NO.:30) 2:3x10

The prior art anti-EpCAM x anti-CD3 construct M79xCD3 had a KD of 4,0x10° M

20 while surprisingly the constructs of the invention have a KD in the range of 2,3 x10
72,5 x107 M. Thus, the constructs of the invention have more than 15 fimes
stronger binding affinity than the prior art construct.
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EpCAM KD (M M9 x anti-CD3 (control) 4,0x10-6 4-1
x anti-CD3 (SEQ ID 2,5x10-7 NO.:39) 3-5 x anti-CD3
W@ SEQ10d382, 3 x10-7 NO.:30 The prior art anti - BUIZRARIA4/005687
anti-CD3 construct M79xCD3 had a KD of 4, Ox10"6 M 20
while surprisingly the constructs of the invention
have a KD in the range of 238 x10- 7-2,5 x10"7 M
Thus, the constructs of the invention have nore than
15 times stronger binding affinity than the prior art
Exajoplst 5u&amp@i2on 4ofL (68 8y toioxi ERtivity 006 68d cdristructs of the

. EX le. 5 .Conparis of the cytotoxic activity of the
|nv%%ﬁgn$wg} grigg a g‘ﬁ'\'/%tﬁtl on with prior art constructs

In order to conpare the bioactivity of constructs
having the NXD. notif with 5 conventional M/9xCD3 and
In mroﬁeogor@eﬁ@ ithe tRjoaeilvity opfi eansiguaty thaving dhasN¥p medi with

[l B;
confFIAEH oSS LA ool AR I NG e Besay
wae‘«-:arsiedoatf serumat 37Cin a 5% COZ hum di fi ed
KatgMo 80T PABCCn M B inehavarn UPad: a8 oataetee b ahaeorour i RPMI
sup&lé%érﬂé‘& e ook féteF &if $aruRvatt37BAR a%%%‘@ﬁﬂdr‘n%i‘ﬁ@d incubator.

cultures. with >95%vitality were used for

SUb@?ﬂ%INQﬂil Qultuyesa yussg streatad guith §e23%  tensin, seeunted imia INeubauer

cnaff 10 HP0 FBS0RY, B MUl RO Rl Rl ytures wi

>95F/$<Hﬁéht§£|_\)lereclabed ﬁun‘gmotm?gwdsmedar@etﬁ«@&?mﬁé Isgetmbd with
eri era 00

PRHiZh Bioles Gal MRS n Pt escarding Tadeh masb bt deromasgnl Sigma-

AldeHIGHM a@a%éﬁwmm 131y, GeMALmMDEP WS atdjaétleh t@%&%" ¥ells/ml

radi ent centrifugation with subsequent
in Mtqqmmg@tmewum renmove t hronbocyt es. The peI I et was
resuspended in 10 vol. erythrocyte |ysing buffer and
i ncubated at room
Humian peripheral blood mononuclear cells (PBMCs) were used as effector cells

and isolated from healthy donors using ficoll density gradient centrifugation with
subsequent 100 x ¢ centrifugation to remove thrombocytes. The pellet was
resuspended in 10 vol. erythrocyte lysing buffer and incubated at room
temperature for 10 min. Lysing reaction was stopped by addition PBS. PBMCs
were resuspended in RPMI 1640 complete medium and cell number adjusted to
8x10°cells/ml.

Equal volumes of target and effector cell suspension were mixed and 50 pl of this
suspension transferred to each well of a 96 well round bottom plate, 50 ul of
EpCAM bispecific antibody serial dilution or RPMI complete medium as a negative
control was added. Plates were incubated for 16 to 20 hrs at 37°C, 5% CO, in a
humidified incubator. 50 l propidium iodide was added to a final concentration of 1
ug/ml and incubated 15 min at room temperature. Samples were analysed by flow

cytometry (FACSCalibur, Becton Dickinson). 2x10* events were counted.
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20 tenperature for 10 mn. Lysing reaction was stopped

by addition PBS. PBMCs were resuspended in RPM 1640
w@eovplietses nedi um and cel |l nunber adjusted to PCI/EP2004/005687

8x106¢cel I s/ M. Equal volunes of target and effector

cel |l suspension were mxed and 50 pl of this 25

suspension transferred to eggh well of a 96 well round

bottom plate, 50 pl of EpCAM bispecific antibody -

serial dilution or RPM conpl ete nmedium as a negative
Targehceltsl werssideniifesti byPtheticBKIWE6 dlubrescbat lebef and ﬂ:(jtotmaéi@ within

is b3 TRI o s mene st e Fele B8R s aPafted from

dedd c@lw By progidiune llkﬁtﬂ&@%téﬁm? ghdthd RO bRIIEES target cells
Sanpl es were anal ow 30 cytonetry
wag PJA@@@ﬁ ﬁbmeasw&%/ %chméowbeanzv(a!uas Mﬁt@oﬁed @gainst the

R, o IR o P o ol v

resamrgsecgwruec(ﬁguge yi 118i).t Finen cotrhs;sondng lEé)s(g valuessvere obtalged after
ubsegquent et. e cel]ls were separate
non?pgﬂg %ﬁawglﬁb@;'epéaﬂhéaa%q%§aéw§qeal ning and the

per cent age of dead target cells was used as a neasure
for cytotoxicity: Mean values were plotted against the

Thécﬁ@f&w&a&ﬂhﬂy%f dHnsirUStsmanftﬁe' QX Ho@Pd(leeEt!? 1B NO.:36, 44, 2

garlthmc Scal e resul IN a dose sponse clrve
and( ABpwas camparedThvithceonvenionali consiiosts ngeetl-\m(é and HD70-

RS IEE, 3778 AP Anhd B R By i chas

of mnsmroumézs, 345\arr¢g4i1hmtl;rbﬂﬂ79mﬂm70 (aﬁ&t@Bf@ F@shcﬁ/@? n{-lﬁgu&e 11A.
On lw%gia%ﬁ) )@L%aa&sﬁf@%ﬁp N W'rﬁnp rﬁag)@vrﬁ%l égnndi@r%%?rsnplr’el{cthg lengths

f11lahe;
ey e e

havgna GBReH3 gegieowaf 116 #ning acitsA3-5 @ridy 4% havs- 19,aming, acids

nhady ML o iFe 1S o BEPAL e 294 Hed BATRY g o

) hasf*r&aamiﬁcmu‘& 11A, 3-1, 4-1 and 5-10 15 have a CDR-H3

region of 10 ami no acids, 3-5 and 4-7 have 14 am no

SEQAJDAYO. V&A’B@Mﬂag érﬁEW@h@We@@ cIbESy Béﬁeﬁbn@ﬁbﬁ\ﬂy&%n%red to- the
3B10 has am no acids and HD7/70 has 18 am no acid

conggiiqng| Mi’ 9 ang HLD CQ“%IH&"%@?@%Q@/&'@“@I less pyrrW@desto 71460

bi Y t 9ot %
and? SRSET SO/ GO TRP Ao Bt s BOR, 3RS00ARe) daiBle ‘*%% the
advan@gemaeéﬁpqsmf thoef cmqumts ofrthanmvemhnet r ucts,

respectively) denonstrating the



advant ageous effects of the constructs of the

i nvention. WD 2004/ 106383 PCT/ EP2004/ 005687 C ainms 1
wo\2@hangsBreut i cal conposition conprising a bi SPET/EP2004/005687

single chain anti body construct, whereby said

construct conprises or consists of at l[east two

domai ns, whereby one of said donmains binds to human

EpCAM antigen and a second domain binds to hunman CD3

antigen, wherein said binding domain specific for

EpCAM conprises at |east_one CDR-H3 region conprising -

the amno acid sequencecmmmnﬁreferably in position

102 to 104 of SEQ ID NGs: 80, 88 and 96, or

preferably in position 106 to 108 of SEQ ID NGs: 84

ang h%?ma%‘tﬁfc%ﬂ Borlpb8itiBA c@hﬁjmiﬁgca@'ﬁ ifigCdifigle Zhaih&ntibody

pharnaceutlca conposi tion of claim wherein X is W

or constraict, Tweenehyr $aid eeansact @@m@@§e$ igsncesizts oAl least two

2 58, bRy i AR 0 e ) SO EAOA A

cl aisgBorld Homain Mhds: & hursah CCDbantigeng wdmannrsesqbbtridfrig:domam

f EpCAM h I f

eSS W RGO DRSSt BR 616 SR EfdpRetmrrging the
4, g séﬁu@héa Nstnr&eﬂéw@wn §B§iﬁbﬁ'1©2ft@f1 oﬁa%m 49 NOs:
a ue In a range between M and

sad@, $B addr&?@ dopeefarabhe mnmﬁom 1IQ§sOfa3h—<@ NDaYNQé Bt and

e 0-9 M 6. A
ph%é @%ﬁ g%gﬁ%g% $?®ﬂﬂ)% Tising a bispecific
single chain antlbody construct, mhereby sai d
construct. conpri ses or .cons st two
GonBe RESTIHELEY GREb eI OE §ouBereing GUHET e
specifically binds to human EpCAM anti gen and a
second domai n binds to human CD3 antigen, where
sailte bphatimagedticali eompesiiion ©ff ainEpicau 2,ommr@esth§t CDR-H3

Iea east 9 amino acid
' o83 hnBSSs AR e iR 40y T 8 |‘ihg WD 2004/ 106383
PCT/ EP2004/ 005687 dorml n speci f| c for EpCAM has a KD

val.ue of nore than 5 x 10-9 h har npceut i cal
! RS hATBRCBH G CBRPes o 18 O VS 81 B o ierein said
0! B AL LpRefeit! EpEAl ReBa ReSahudbr keIl TA0E M

t han
The pharmaceutical composition of any of claims 1 to 4, wherein said
binding domain specific for EpCAM has a Kp value in a range between 1x10°
7 and 5x10"° M and said binding domain specific for CD3 has a Kp-value in a

range between 1x10® and 5x10° M.

A pharmaceutical composition comprising a bispecific single‘chain antibody
construct, whereby said construct comprises or consists of at least two
domains, whereby one of said at least two domains specifically binds to
human EpCAM antigen and a second domain binds to human CD3 antigen,
wherein said binding domain specific for EpCAM comprises at least one

CDR-H3 region of at least 9 amino acid residues and wherein said binding
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8. The pharmaceutical conposition of any of clains 1
to 7, wherein the CDR- H3 region conprises at |east 14

w@rionooess ds. 9. The pharmaceuti cal conpositi oPCDEPZNNY005687

10.

of clains | to 8, wherein the VH 10 chain domains
specific for human EpCAM antigen. is selected fromthe
group consisting of: (a) an amno acid sequence as
shown in any of SEQID NO 80, SEQ ID NO 84, %
NOdodain SEQificloNEpCAM hasl a$EQ/alwe NOm@ee than) 5 4 05

aci d sequence encoded by a nucleic acid sequence as

15 shown in SEQ ID NO 79, SEQ ID NO 83, SEQ ID NO

87Th&EshdrRack@ica® 1o sﬁE@ loP &y 0P laifn®) 1ato &yiwieerein said
aci d sequence encgde a nucl eic acid se uenc§_7
hybnnﬂmgzcﬂqﬁgalwspﬁc'ﬁﬁéorc(éﬁlalm&wlugtquegha&1 udflei ¢
acid sequence as defined in (b) under stringent
hybri di zation conditions; 20 (d) an ami no acid

seabe rprhermaceldmell bgmaosltmrh of anycif dlaimguk b €, whergin the CDR-

Elsnerate as regelt cff t he %entlc code to a
489'08&0"%%683 a5t TAAMBRECSP: (b) and (c). 10.

The pharmaceuti cal conposition of any of clainms 1 to

9, wherein the VL 25 chain domains speC|f| c_for huma

Ep“lc'hm rirmgeputical sempestigns ploany 1 clajmsuph eo%swbtswewg the Vi

oo 43RaBE St for° G EP AN AMOGh e ERio@eg i the
94grup EEQistibg O 98; (b) an am no aci d sequence
D@ 8 AT S BEeS aR Lﬁ%‘r‘wﬁ%aa@@f%ééﬁ%@oh@%@a D
and SEQ\IbDSNCBE@FID KO): 88N SEQ MO NOi 82 566 SET D NE:06ed
a nucl ei c acid sequence WO 2004/ 106383

PCW)Epzmzﬁrrmogemd wyem ANGgORH thy eneU@BifpREfeRBpyCE @s
trand 5 |
Strand 8l ngen?tgy@)r Iﬂfg?%see?@éﬂ BANO2 B3 Sféc%g? N §2)SEQ ID

under s zat'ion condi tiohs an am no
aci d seyOesdandRio@dD M: 85nucl ei ¢ aci d sequence which
egenerate as a result of the gepetl C

d
nu q%eot?'aeam?? s 8610k FE8UGRCE rRNGHE o PY (B) “@ﬂaﬁ( @)Q"d sequence

- hybridizing with the complementary strand of a nucleic acid sequence
as defined in (b) under stringent hybridization conditions; ‘

(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 pharmaceutical composition of any of claims 1 to 9, wherein the V.

chain domains specific for human EpCAM antigen is selected from the

group consisting of:

(@) an amino acid sequence as shown in any of SEQ ID NO: 82, SEQ ID 4
NO: 86, SEQ ID NO: 90, SEQ ID NO: 94 and SEQ ID NO:98;

(b) an amino acid sequence encoded by a nucleic acid sequence as
shown in SEQ ID NO: 81, SEQ ID NO:85, SEQ ID NO: 89, SEQ ID
NO: 93 and SEQ ID NO: 97 ;

(c) an amino acid sequence encoded by a nucleic acid sequence
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11. The pharmaceuti cal conposition of any of clains |
to 10, wherein the binding domains specific for the

w@pB4an3syen i s derived froman anti body sel er€BEHPIDOMS687

11.

12.

13.

the group consisting of: X35-3, VIT3, BMAO30

(BW264/56), 10 CLB-T3/3, CRIS7, YTH12.5, F111-409,
CLB-T3.4.2, TR-66, Wr32, SPv- T3b, 11D8, XIII-141,
XI11-46, X11-87, 12F6, T3/ RW2-8C8, T3/ RW2-4B6,

OKT3D, MbFRiving $i2he WhBplementan0stratd ofi2 nudlkie acid sequence

phar maceut,i cal , coppositiqn of .any .o i . o 11,
wher ei n®$ QP@"edl'@ (B})%%%ri sﬁpr&geg‘,tﬁlgﬁg&%ﬁ@rﬁctﬁqﬁﬂ%@dy

congf r Uk aﬁﬂﬁ@@c@%?ﬁr@@i dizodet by & @auleliracid &legobrce which
fromthe group of (a) an anming acid sequence as s

ho .
in any if degenempiavas @ reqult ©f fig gepstic jopde; 40 agr,u\f@eotlde
20, 30, , 44 50, 52, 54, 56, 58 and

%%cﬁleé\%g of éﬁg ofln‘el.oé‘t@) arftﬁg]cg

60; 20 am no aci d ‘Sequehce encoded by a nucleic

aci d sequence as shown in any of SEQID NGs: 1, 3, 7,

9 _11, 13, 15, 17, 19, 2 35, 38 1. 43,.4 47 .
49 Th§19h@§13095t,'°%7?%90_%€?” Qe oarﬁ‘fwsai; P 38, Jfirrgin the
eng BYmRifuspiific fsH eSEDBeARenhisbddriViedi fi@mvér Rntibody
the conplenmentary strand of a nucleic acid sequence

25 selectisk fromdthiengrobp cangistingtefi Xgénd, Yiyiss iBMARS0 §RW264/56),
condidt i9ns; } RO i4C Ic cagedab _
ucter LR IGREY, a2 ) PR J0B RS, £2. 94€8e W oz, SPv
of T3he YOSt XKl-thidexXliedd, XItBEpti2Afe, E%RM%B@SofT%(RWZ-4BQ,

comuotti o 0 npkica JTaT apB AL Sequence

encodi ng a bispecific single chain antibody construct
as defined in any of claims 1 to 12. WO 2004/106383 . ,
PCThePpbamayestied campositien s amn et waiwsg 1 denpbshetsin said

o TR sl T Hdin,"ahEPoff T RiIstERy Jooridt arf CAino acid
phaegasets salatted fropotiet groopaf cl ai m 14, wherein said
vector further

conpri ses a requl ator - whi c
i s Bber BIAINP ACKLSIBIDGP ESRIAE) 1B a”é%‘?*?@@j@éﬁ@é- 2.8, 10,
def i ned 1bn1g! # M8l Do, B9, 36hgopiar mcemytiscab, 52, 54, 56, 58 and
conmposition of claim 14 or 15, wherein said vector is
an 60;

(b) an amino acid sequence encoded by a nucleic acid sequence as
shown in any of SEQ ID NOs: 1, 3, 7, 9, 11, 13, 15, 17, 19, 29, 35,
38, 41, 43, 45, 47, 49, 51, 53, 55, 57 and 59;

(c) an amino acid sequence encoded by a nucleic acid sequence
hybridizing with the complementary strand of a nucleic acid sequence
as defined in (b) under stringent hybridization conditions; ' '

(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 pharmaceutical composition comprising a nucleic acid sequence
encoding a bispecific single chain antibody construct as defined in any of

claims 1 to 12.
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10 expression vector. 17. A pharmaceutical conposition
conprising a host transforned or transfected wth a

wao emtosedsef i ned in any of clainms 14 to 16. 15 HGI/EPR004/005687

14,

15.

16.
P
17.

18.

19.

20.

21.

phar maceuti cal conposition according to any of clains
1to 17, further conprising a proteinaceous conpound
capabl e of providing an activation signal for inmmune
effector cells. 19. The pharmaceutical conposition of
any of clains 1 to 18, wherein the 20 pharnaceutica

COFRE g SR o 85w QoG oros <

acfhoelgicrid sequishteafs ddfiaiedsn tlaim 1B9 sai d process
conprising culturing a host defined in claim 17 under
conditions all ovvi ng t he expression of the bi speci fic

Si *f*ﬂ{a j)r?a'ém%e ngsbgnoeoa%rairmw SywHSH ﬁce éi DeBY further

ecoveri ng e pro
b| scpmpn$es: asnegglaéonymﬁqmeanelvwmdly is opetatly tinked o tsaid nucleic

cult a, bispecific single chain antibody
coﬁg' Pe%%e éjsfrﬁi'a Glajmy ﬂ‘i clainse | to 12, a
nucl ei c aci d sequence as defl ned in cl ai m 13, a vector
as_ 30 defined in any of clains 14 to a .host as

doF f OBATECHEICH GomBpRiion ohelatidédPri 1.5 Mgheaelb SBldk¥astor is an

ac‘é%r@'sé‘i@ tRcicp! @l M 20 for the preparation of a
phar maceu?l ca‘i conmposi tion for the prevention,

treatment or anelioration of WO 2004/ 106383

/| EP2004/ 005 rous. di s 22.. A th
R ey e compostiBlteaitshio S BREt At oneg P fenstected
t URth @fectéH GImed in eagbr tieirng 14he 18t ep of

adm nistering to a subject in need of such a 5

prevention, treatnment or anmelioration a pharnmaceutical

Coﬂpﬁﬁé "%Uﬁ‘é@]’er h c%fltlcﬂ Qbég%‘amg;otolgny P -claife if%hﬁd further

sal d su a hunan.
Theompesiof & Ipaoimr@l:eous tcbmpwhdochpa‘ole: Ioalpmm\mlngram :a,ctlvatlon

wh t hel i al
A wenelar TheuhBiRect el 55" Wit comprising &

bi specific single chain antibody construct as defined

in_any of claims | to 12, a nucleic acid sequence as
defrhﬁe@harmaeeaheall@meosmcm Wcanr chclajars Aetp 118 yvfiersin the

%c‘euﬁlg%l]t%mg?oﬁ%tls?ﬁ %é&é}ﬂ %9 3ge@i m 17 and/or

uce process accor 0 claim20.

A process for the production of a pharmaceutical composition according to
any of claims 1 to 19, said process comprising culturing a host defined in
claim 17 under conditions allowing the expression of the bispecific single
chain antibody construct as defined in any of claims 1 to 12 and recovering

the produced bispecific single chain antibody construct from the culture.

Use of a bispecific single chain antibody construct as defined in any of
claims 1 to 12, a nucleic acid sequence as defined in claim 13, a vector as
defined in any of claims 14 to 16, a host as defined in claim 17 and/or
produced in by a process according to. claim 20 for the preparation of a

pharmaceutical composition for the prevention, treatment or amelioration of
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22,

23.

24.

29,

a tumorous disease.

A method for the preventio'n, treatment or amelioration of a tumorous
disease, comprising the step of administering to a subject in need of such a
prevention, treatment or amelioration a pharmaceutical composition of any

of claim 1 to 19.
The method of claim 22, wherein said subject is a human.

The use of claim 21 or the method of claim 22 or 23, wherein said tumorous

disease is epithelial cancer or a minimal residual cancer.

A kit comprising a bispecific single chain antibody construct as defined in
any of claims 1 to 12, a nucleic acid sequence as defined in claim 13, a
vector as defined in any of claims 14 to 16, a host as defined in claim 17

and/or produced in by a process according to claim 20.



