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Bl SPECI FI C ANTI BODY SPECI FI C FOR EPCAM 5 The invention. relates to a
pharmaceutical conposition conprising a bispecific single chain antibody
construct .w&ad bsgpeci fic single chain antibody const rpggigppsfusobdas act eri zed
to conprise or consist of at |east two domains, whereby one of said at

| east two donmins specifically binds to human EpCAM antigen and conprises at
10 |l east one CDR-H3 region conprising the am no acid sequence NXD and a
second domain binds to human CD3 antigen. The invention further provides a
process for the production of the pharmaceutical conposition of the
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nol ecul e (EpCAM al so called 17-1A antigen, KSA,  EGP40, GA733-2, ksl-4 or
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in an oripsevantiioantreaimsmt wrmweatlomaeﬂwa dumpraus\digease andcéhe us_ﬁeo'tﬁ th®97,
disclosed bispecific single chain antibody construct and corresponding means in

15  the prevention, treatment or amelioration of a tumorous disease.

.-A variety of documents is cited throughout this specification. The disclosure
content of said documents is herewith incorporated by reference.

20 Epithelial cell adhesion molecule (EpCAM, also called 17-1A antigen, KSA,
EGP40, GA733-2, ks14 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

25 monocional antibody 17-1A/edrecolomab (Goetilinger, 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).



139, 1337-1348). Data fromexperinents with transgenic mce and rats
expressing human EpCAM on their epithelia suggest that EpCAM on nor mal

ti ssue may however not be accessible to system cally adm ni stered anti body
(McLaughlin, 10 Cancer |mmunol. |nmunother., 1999, 48, 303-311). Upon

mal i gnant W@ﬂﬁj Alss@tion of epithelial cells the rapi dpyr/gpawfgesdunor
cells are abandonl ng the high cellular order of epithelia. Consequently,
the surface distribution of EpCAM becones less restricted and the nol ecul e
better exposed on tunor cells. Due to their epithelial <cell origin, tunor
cells fromnost carcinomas still expre$ss EpCAM on their surface. 15 In
vivo, expression of EpCAM i s related to increased epithelial proliferation
and negat r S t | Bal zar,
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In vivo, expression of EpCAM is related to increased epithelial proliferation and
negatively c_:orrelates with cell differentiation (for review see ABalzar, 1999, J. Mol.
Med. 77, 699-712). Expression of EpCAM, as detected by immunchistochemistry
using ant-EpCAM monoclonal antibodies, is essentially seen with all major

20 carcinomas (reviewed in Balzar, J Mol Med. 1998, 77, 699-712). Best EpCAM
expression was observed with non-smail cell lung cancer (De Bree, Nucl Med
Commun. 1994, 15, 813-27) and prostate cancer (Zhang, Clin 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

25 tumor tissues indicating that the antigen is expressed on a large propotrtion of cells
of a'given tumor, Betause 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
30 therapy of various carcinomas. Furthermore, in many cases, tumor cells were



markers for termnal differentiation (Litvinov, Am J. Pathol. 1996, 148,
865-75). 10 One exanple is breast cancer where overexpression of EpCAM on
tumor cells is a predictor of survival (Gastl, Lancet. 2000, 356,
1981-1982). Furthernore, EpCAM has been described as A RS fgﬁr t he
det ecti on WP 44eW nat ed tunor cells in patients suffeﬂﬁ'ﬁ% Y8 E quamous
cell carcinoma of the head, neck and lung (Chaubal, Anticancer Res 1999,
19, 2237-2242,, Piyathilake, Hum Pathol. 2000, 31, 15 482-487). Nor nal
squanous epithelium as found in epidednis, oral cavity, epiglottis,
pharynx, |arynx and esophagus did not significantly express. EpCAM (Quak,
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In addition to the above-mentioned caréinomas, EpCAM has been shown to be
20 expressed on the majority of primary, metastatic, and disseminated NSCLC {non
small cell lung cancer cells) (Passlick, Int J Cancer, 2000, 87, 548-552), on gastric
and gastro-ocesophageal junction adehocarcinomas (Martin, J Clin Pathol 1999, 52,
- 701-4) and in cell lines derived from colorectal, pancreatic carcinomas and breast
carcinomas (Szala, Proc Nail Acad Sci U S A 1990, 87, 3542-6,' Packeiseﬁ.

25  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 (Riethmiiler, Lancet, 1994, 343, 1177-1183).
30 Murine monoclonal antibody against EpCAM was found to reduce the 5-yéar



its murine |g&a Fc-portion with human i nmune effector nechanisns and the
short half-life in circulation (Frodin, Cancer Res., 1990, 50, 4866-4871).
Furthernore, the murine antibody caused imediate-type allergic reactions

and anaphw(gﬁf% #‘p&%n repeated injection in patients ( g}@%bﬁ%’%mncet

1994, 343 183, Riethmuller, J din Oncol., 1794 and
Mel | stedt, Annals New York Acadeny of Sci ences. 2000 910 254- 261) .
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Humanized anti-EpCAM antibody called 3622W94 resulted in pancreatitis and
increased serum levels of amylase, as being indicative for damage of pancreas

20 epithelium, which were a dose-limiting toxicity of this high-affinity anti-EpCAM
monoclonal antibody (LoBuglio, Proceedings of the American Society of Clinical
Oncology (Abstract). 1997, 1562 and Khor, Proceedings of the American Society of
Clinical Oncology (Abstract), 1997, 847).

25 Bispecific antibodies comprising a region dirécted 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.
30 Furthermore, Kroesen, Cancer Research, 1995, 55:4409-4415 describe a



15 regions which bind two different antigens on a tunour cell) and which may
have a further specificity for an antigen localized on an effector cell (DE
195 31 348). There exist various descriptions in the prior art of using
phage di splay technology to identify antibodies or fragnents thereof, which
speci fi cal MY 9044186383 t he human 20 EpCAM antigen (De Kr u'Ig‘fT’ﬁlﬁ?ﬁ‘,"mT@(@g,

248:97- 105, WD 99/25818). However, it has been extrenely difficult to
identify antibodi es agai nst EpCAM whi ch 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 25 nolecule
with a bindi domai n .specific for EpCAM wit yt [,G,activity
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probl em underlying -the present invention was to provide neans WO 2004/ 106383
PCT/ EP2004/ 005687 6 and nethods for the generation of well tolerated and
conveni ent_ medi canent s for tfhe tre&t nment and. or ‘ﬁmel i oration .of tunorous
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80, 88 angrG® N AcBd. @ abdy, dorvaResiobbpn 106 to 108.of SEQ I D NOs: 84 and.
92, wherein X is an 15 aromatic amno acid. Preferably or alternatively,

the prgsent invention relates to a conposition, preferably a pharnaceutical
conposition, conprising a bispecific single chain antibody construct,

wher eby s @daBbAa! biHel fGIPRERS iof @MtiBEdyCEnStRIcE Bbmpfisihg EPCAMhavE RIS,
whereby one of said at |east two donmains specifically binds to human 20

EpCAM ant idgaeribedi edd. sebisperififodiabadbhanirg the BliMeiMrecys sranvs- Yeni-esahesi n sai d
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EpCAM has aatibody having two different tumour antigen specificities (two antigen binding

15 regions which bind two different antigens on a tumour cell) and which may have a

further specificity for an antigen localized on an effector cell (DE 195 31 348).

There exist various descriptions in the prior art of using phage display technology
to identify antibodies or fragments thereof, which specifically bind to the human

20 EpCAM antigen {De Kruif JMB, 1985, 248:97-105, WO 99/25818). However, 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
25 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



Kp value of nore than 5 x 10-9 M 25 In accordance with this invention, the
term "pharmaceuti cal conposition” relates to a conposition for

adm nistration to a patient, preferably a human patient. In a preferred
enbodi mantWO% &1 rmaceutical conposition conprises ap E?&P%f{ﬁds for
parenteral, "transdermal, intralumnal, intra-arterial, Intrathecal or

I ntravenous admnistration or for di rect i njection |nto the tunor. It is in
particular envisaged that 30 said pharmaceutical conposition is adm ni stered
to a patient via infusion or injecti8n. Adnministration of the suitable
conpositions may be effected by different WD 2004/ 106383 PCT/ EP2004/ 005687
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wel | qventlo net hods. These pharnmaceutical conpositions can be
adnmi ni e?ll?t']a‘f ¢lal4S-at a suitable dose. The dosage regimen will be
determ ned by the attendl ng physician and clinical 10 factors. As is well
known in the nedical arts, dosages for any one patient depends upon many
factors, Aerordingig theepprsentrinvention; elaigsdjo s@r camposifien, psferabihe
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preferably 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

20 EpCAM antigen and a second domain binds fo human CD3 antigen, wherein said
binding domain specific for EpCAM comprises at least one CDR-H3 region of least
9 amino acid residues and wherein said bmdlng domain specific for EpCAM has a
KD value of more than 5 x 10 M.

25 In accordance with this invention, the term “pharmaceutical composition” retates 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

30 said pharmaceuiical composition is administered to a patient via infusion or
"injection. Administration of the suitable compositions may be effected by different



enbodi nent, the pharmaceutical conposition is adm nistered subcutaneously
and 25 in an even nore preferred enbodi nent intravenously. Preparations for
parenteral administration include sterile aqueous or non-aqueous sol utions,
suspensi ons, and enul sions. Exanpl es of non-aqueous solvents are propyl ene
gl ycol , M&bﬂﬂﬁﬂ@ﬂ% glycol, vegetable oils such as ol PGHERFP0036E 8
injectable organi c esters such as ethyl ol eate. Aqueous carriers include
wat er, al cohol i ¢/ aqueous sol utions, enulsions or 30 suspensions, including
saline and buffered nedia. Parenteral ¥ehicles include sodiumchloride
solution, R nger's dextrose, dextrose and sodiumchloride, |actated WO
2004/106383 PCT/ EP2004/ 005687 8 Ringer'.s, or_fiXx d oils ntrave ous
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invention), further biologically active agents, depending on the intended

use of t h@hgﬁaaméa&qoemos@aﬂwgn be @ﬁm'@I@degé'ﬂﬁ subjeefrat aswitablggoseact i ng on
the gastrayjgny n?é’r?%fﬂﬁbe%!éf&ﬁrlﬁ&f b Qh@ t@ﬁ&ﬂ?t% fefan dnd UinicAl eventi ng

hyper uri kem a, ent such as t| mul at or es or cytokines,
dr ugs 1r0nh|fa¢tonsng«sn$rwmh£nm\mam thermsedicalgrtsc dosagesSorany dsy paliant dependsgs 15

acting on Y Sofe . in the
art. Poss"\tpg gwggﬁof%nlgaﬁiﬁg@l% Rs ‘:’En?gt%g% B+£ngﬁé§e§;agé§t |§ (ﬁ?’ of the

i nvention ;mrt&:ularwumpnmdohoslmasaﬂm]msm adelxy tim@ tihetlroale ofaadministetion, nomas
such as breast ancer on canc sta ancer d and,_nec cancer
skin canc&éne ﬁ'tp@i @F‘dt‘ﬁt or GLigs Ee'&‘g ‘gﬂ"@ 55?@3@%’“89" ot e .
endonet ri %iosﬁ@@?&*adrﬁiﬁrswaﬂorpa{r@ﬂrb@nﬂthaorahg@raﬁso ZRN§96,4d WYY pFFBEBIy gast ric
cancer, cancer of the small intestine iver cancer, pancreas cancer, gall

bl adddb c&hRbKg tadh o mose peaferably (24ibg fo 2 dsogRvgnanoreeierably824eid of t he
o vononto SRS oSSR 0 Dhd €116 K im0 o
per day. Particularly preferred dosages are recited herein below. Progress can be
monitored by periodic assessment. Dosages will vary but a préferred dosage for
intravenous administration of DNA is from approximately 10° to 10" copies of the
20 DNA molecule. The compositions of the invention may be administered locally or
systematically. Administration will generally be parenteral, e.g., intravenous; DNA
may also be administered directly to the target site, e.g., by biclistic delivery to an
internal or external target site or by catheter to a site in an arfery. In an preferred
embodiment, the pharmaceutical composition is administered subcutaneously and
25 in an even more preferred embodiment intravenously. Preparations for parenteral
administration include sterile aqﬁeous or non-aqueous solutions, suspensions, and
~ emulsions. Examples of non-agqueous solvents are propylene glycol, polysthylene
glycol, vegetable oils such as olive oil, and injectable organic esters such as ethyl
oleate. Aqueous carriers include water, alcoholic/aqueous solutions, emulsions or
30 suspensions, including saline and buffered media. Parenteral vehicles include
~ sodium chloride soluiio_n, Ringer's dextrose, dextrose and sodium chloride, lactated



m ni mal residual disease preferably early solid tunor, advanced solid tunor
or ?5 netastatic solid tunor, which is characterized by the |ocal and

non-|l ocal reoccurrance of the tunor caused by the survival of single cells.
The invent] r envi sages the co-adm nistration 59%99 h ot her
conpounds,ﬁgﬂﬁ$ﬁk%§%e0|f|c anti body constructs, targete toxﬁ%@mﬁ?iother
conpounds, which act via T cells. The clinical reginmen for co-adm nistration
of the 30 inventive conpound(s) may enconpass co-adm nistration at the same
time, before or after the adm nistrat®on of the other component. WO

2004/ 106383 PCT/ EP2004/ 005687 9 A possi bl e approach to denonstrate the

effi cacy/ @ﬁﬁdﬁf‘st dr &Bﬁ’s. 'Iﬁﬁﬁ@bbﬂ@v@ﬁ’i@lﬁ& ik ﬂlﬁia dhd ﬁd?ﬁé(ﬁtvrgplgﬂgﬁ% ik

nouse. Sui may be transgenic and chinmeric nous
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expressi ng, muri nta.which tumour ‘cells 5 expres hupan EpCAM
can bet r ETREeS An Btk A-REVRR 1By AR Pe Fread B AR ne b
whi ch humghtifniohbials, anpogidanisg chaigthg @g@nﬂseanar:naﬁma%ageahdothet g Uk cells
expressi ng human EpCAM can be injected and, additionally, human PBMCs are

i nj ect &d. aﬁﬁl@oaeﬁhmmn@awﬂpacmmlt@ncmhﬂ paeﬁq%amenﬁ%ﬁyemmmprm ates to
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var ere

bi ndi ng domal ns consi sts o e reglons part
ant i body, ohrhuniandpriginadtrdstenyisaged i that ithe mﬁana@ﬂqtlcdapampesmu Hfelbief i cal |y

second b JRECH Gsbroorbber W BT E albioRibeb S S B S oot ot an
ant i body aatibodyochnstricegoremiclele adier mokeicules drhmctuu& encadingltiee shmepesi fical |y
o 11 B8 st Behbiinvertonl. BHoE Bl actie AbeR T dee BRI Snetts! one cor
(" Comol enptbrded d@é ijmhelmnhaaémab comﬁ@ﬁﬁorpr&uﬂf agbma’h.qb 3%t diige CDR3
reglon Said two domai ns/ rg&ons In e5|n le chain anti OyCOHStI’UCt are

pr ef er abl AcHRg, aPrenthey dastrerindestinak osyéte@ aHBi%eracﬁﬁg a@s seyigstaticeh afasThi s
G8 ant| ENjVeRtAE IBpRAGKEME h¥its PSoh” s VT 08R TR timiafORP dhdlbtuios orf0 the
[ speci f i c cyfolineshdrugsGaNbiingi igunine reasiians (@g[ spuicbsteroids)randies dlmsant i gen])
th eptJ ' n Lnl, - |inker
O o819l ol iy RMABEEL 5 1d 68 pRERLL RGP | Lok
pr ef er abl Yoséibkz Inelh:gtidmsifuﬂ stigdnistnation of the composition(s) of the invention are
tumorous diseases especially epithelial cancers/carcinomas such as breast cancer,

l\/buse

colon cancer, prostate cancer, head and neck cancer, skin cancer, cancérs of the
genito-urinary tract, e.g. ovarial cancer, endometrial ¢ancer, cervix cancer and

20 kidney cancer, lung cancer, gastric cancer, cancer of the small intestine, liver
cancer, pancreas cancer, gall bladder cancer, cancers of the bile duct, esophagus
cancer, cancer of the salivatory glands and cancer of the thyroid gland. The
administration of the composition(s) of the invention is especially indicated for
minimal residual disease preferably early solid tumor, advanced solid tumor or

’5 metastatic solid tumor, which is characterized by the local and non-local
reoccurrance of the tumor caused by the survival of single cells. _
Th_é invention further envisages the co-administration protocols with other
compounds, e.g. bispecific antibody constructs, targeted foxins or other
compounds, which act via T cells. The clinical regimen for co-administration of the

30 inventive compound(s) may encompass co-administration at the same time, before
or after the administration of the other component.



sufficient to ensure that each of the first and second domai ns can,
I ndependently ?5 fromone another, retain their differential binding
speci ficities. Mdst preferably and as docunmented in the appended exanpl es,

the "bispecific si ngl e chain anti body construct” to be nl}r)l oyed in the
phar maceut V2P E8#Bdsi tion of the invention is a bi spé’&Tf RR™{ORfFe chain Fv
(scFv). Bispecific single chain nolecules are known in the art and are

descri‘bed in WO 99/54440, Mack, J. Inmunol. (1997), 158, 3965 30 3970, Mack,
PNAS, (1995), 92, 7021-7025, Kufer, C&hcer Inmmunol. |mmunother., (1997),
45, 193-197, Loffler, Blood, (2000), 95, 6, 2098-2103 and BrOnl, J. WO

20041106383 P EP2004/ 005 0, I | ., 001 166, 2420-2426 .
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and one VL region. The intranol ecular orientation of the VH_ domain and the
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the recited bispecific sin n construct. The a onst puct may
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single chain construct are covalentl | nked, preferably |n the formof a

co- | i Hear Oapii sait: bindingcinmajas cemetaa;tﬁlvenablearegiongl(@ mrta tieceafk pbanol ecul e.
The term n t he
oresent | FEEar oty ELRT I ctbile, Rt Faddbio OF FRBAGIHY thifo

"ant i gen- fofibteraatingwitfshirear EpCAM amigeaa(wrget meleculeHg. Tlmr aecond binding

“antigen-interaction-site'. defines n accordance W th the res nt

I nventi Ondorgalpnpdqsrsée 05 Vﬁﬂ?@ﬁe‘ﬁﬂc’dé d%lp(,aﬁtsstlli%(ﬁ? wa'a fﬁé{gp?’g %Qﬂgci fic

i nt er act i pagménthordemetivé ithereof, | @pabler oiaspmvany Girghiry P/interactingowits.  Sai d

bi ndi n /|ntera€¢¢$n i.s al so understozgeto define a @iﬁ’ ific reco nition"
The t hurgaR &IP3 @rtigen (t@Easimolprige A8 <willspen detaited, elow, 4 iﬁ’afth‘P s3i nventi on

that the gdiabRPFGion may be at least one CDR (“Complementary determining region”),
most preferably at least the CDR3 region. Said two domains/regions in the single
chain antibody construct are preferably covalently connected to one another as a
single chain. This connection can be effected either directly (domain 1 [specific for

20 the CD3 antigen] — domain 2 [specific for the EpCAM antigen] or domain 1 [specific
for the EpCAM antigen] — domain 2 [specific for the CD3 antigen]) or through an
additional polypeptide linker sequence (domain1 — linker sequence — domain2). In

the event that a linker is used, this linker is preferablj of a length and sequence
sufficient to ensure that each of the first and second domains can, independentl_y

25  from one another, retain their differential binding specificities. Most 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-

30 3970, Mack, PNAS, (1995), 92, 7021-7025, Kufer, Cancer Immunol. Immunother.,
(1997), 45, 193-197, Loffler, Blood, (2000), 95, 6, 2098-2103 and Brithl, J.



?5 nolecule is capable of specifically interacting with and/or binding to at
| east two am no acids of each of the human target nol ecul e as defined
herein. Said term relates to the specificity of the antibody nolecule, i.e.

to its abilify.dQe@sscrimnate between the specific reghofsinige human
target nol ecule as defined herein. The specific interaction of the

antigen-interaction-site with. its specific antigen may result 30 in an
initiation of a signal, e.g. due to tgﬁei nduction of a change of the
conformation of the antigen, an olig rization of the antigen, etc.
Further, said binding may be WD 2004/ 106383 PCT/ EP2004/ 005687 11

exenpl i fi %ﬂﬁéeaﬁoﬁ.ﬂzo@ﬂ?@{eé | 220496 A ifséﬁwulhﬂﬂs-e@ér}éwnele%u|ar fdimat ofsiRgCi fic

motifs in the amno 'acid sequence of the an ligen-l nteraction-site and the
anti gen bimvéntien gravidesoanpalyreptide repsairictowhereini thep antikady-desived agion or
tertiary he, .. Lesul . L1 Ipns of said
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structures. CGross-reactivity of a panel of 10 bispecific single chain
const r uct damaiy VuflpEain qulinksh degipitbe Yiedomain) rase pagtisiar emhgdimertsofsi ng

bi nding o : af Dl i fd L3gl € chai n construct under
conventi o%hﬁl%gﬁendéfﬁtgﬁ%%@ ?‘Q%%E&ﬁglhgc%oﬁsﬂé% ow and Lane, Antibodies: A
Labor at or yhe lgntibedy, capstrdctIpay algo idamipgse bdditional donanse eg. fardBsisafalionsi ng

Ant i bodi es: ' Jar bor. Labor at P , 1999
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(structurally and/or functionally) closely related (poly)peptides. Only

ot ~or - doATBToBRLIG IRt Atpciissle BRBn Bty STyt T dbetar e

consi der egh ﬁ,g%!,gh@ed‘ @,{ant,,ﬂgﬂ pol y) peptide/ protein of interest. Exanples for
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the specific interaction an antigen-interaction-site with a specific 20

anti gen cdRpripEe "siRglewhaty mssed ipracsordages wvithoheipresans duention msang
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The term “binding tofinteracting with” as used in the context with the present
invéntion defines a binding/interaction of at least two “antigen-interaction-sites” with

20 each other. The term “antigen-interaction-site” defines, in accordance with the
present invention, a motif of a polypeptide which showé the capacity of specific
interaction with a specific antigen or a specific group of anfigens. Said
binding/interaction is also understood to define a “specific recognition”. The term

~ “"specifically recognizing” means in accordance with this invention that the antibody

25 molecule is capable of specifically interacting with and/or binding fo at least two
amino acids of each of the human target molecuie as defined herein. Said term
relates to the specificity of the antibody molecule, i.e. {o its abiiity 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

30 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, efc. Further, said binding may be



25 like antigens of the selectin famly, integrins and of the famly of
gromh factors like EG-. An other exanple for said interaction, which is
al so particularly conprised by said definition, is the interaction of an

antigenic determ nant (epitope) with the antigenic bin an
anti body. WRSWEWMBE hi nding to/interacting with" may al %‘%‘qg"e’ﬁ‘lé*(@“@g

conformati onal epitope, a 30 structural epitope or a discontinuous epitope
consisting of two regions of the hunman target nolecul es or parts thereof.
In context of this invention, a WD 2004/ 106383 PCT/ EP2004/ 005687 12

conf or mat i onal epitope Is defined by two or nore discrete amno acid

th
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term "di sconti nuous eglto pe" neans in context of the invention non-Iinear
epi t opes tother asr a ragdepbthelr Primaiys serendasy of derlianysstaipturgors weh esothet he
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nol ecul e e nto a ree

struct &r eanbgemammrad:tmesm witlo riftsospexiificoanfigest mayt tasalt apnedpie. a implee
construct of tﬁ% Rg 'rs‘?f nvent lon are al so envisaged to specifically bind
to/intera "C\Mgc ) Eﬂ?&'r/struct ural epitope(s) conposed of and/or

conpri si Rghteh?rrh mcpemm: mtér?ja];]onl' e drueaa.b | A éaas@Armaglmral &esmfesmnb@ﬁmqn or A
parts t her eo as I S 0S¢l ereln el ow, CCOor |ng ICIty can e
det erm ne@%@ﬁéhalnfgﬁt%n%mfww? HEAE RNSHHCY ﬁoeﬁqeot %e%se% %le Adds as

di scl osed cand. rQ&&%trpgﬁlJ)SéFgﬁid‘és &%ﬁud}?&ﬂ@féﬁe&més&mw of é‘bﬁn@loéf linted

to Western blots, ELI MA-, El A-tests and peptide scans.

The td4Pm bmeclﬁ@amgterczk@rmmnsaucmmevmves’@atinarr@azf be tested, & exampleydiye chai n
anti bodi e r t e sypt a d gnents,
such as %83%;‘;’6{9 g%%f' ?&Evsé?elségvmﬁégglﬁe%ﬁggg?d (i:.'%ﬁT C%Hgtl"p‘ﬁ Mn%%rﬁl y

nmodi fi ed ctemi'amabhalecmfdltwmy (@Ee; bapeHanowi dratlLane t Antitmodies | d\lebboratoryccor dance

e heal 800 S e ke EAETBRL B, BTSN Ul hEbgIRLo o be
exanpl e, bghtratorg Manogal, aColli d8pririg dﬂémbr Laburetoty OPfess, 8%t td utheon(s) ,
additi 8n( ?8oly)pep d%rofrlrent%?es Iag{ilnf'ellloans: to'a nu ndégrr ofanqgreoérqgés (structurally and/or
functionally} closely related (poly)peptides. Only those antibodies that bind to the
. (poly)peptide/protein of interest but de not or do not essentially bind to any of the
other {poly)peptides are considered specific for the (poly)peptide/protein of interest.
Examples for the specific interaction of an antigen-interaction-site with a specific |
20 antigen comprise the specificity of a ligand for its receptor. Said definition
particularly comprises the interaction of ligands which induce a signal upon binding
to its specific receptor. Examples for corresponding ligands comprise cytokines
which interact/bind with/to its. specific cytokine-receptors. Also particularly
comprised by said definition is the binding of an antigen-interaction-site to antigens
25 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. ‘
The term "binding tofinteracting with” may also relate to a conformational epitope, a
30 structural epitope or a discontinuous epitope consisting of two regions of the

human target molecules or parts thereof. In context of this invention, a



25 nodi fication(s) (e.g. posttranslational and chem cal nodifications, such
as glycosyl ation and phosphorylation) known in the art either alone or in
conbi nati on. Methods for introducing such nodifications in the DNA sequence

under | yi ng l,no acid sequence of an i munogl obul i f-Eh@eskmER7 el |
known to the p%“r@gar?g skilled in the art; see, e.g., Sanbrook (1989), |oc.

cit. 30 The term " (poly)peptide" as used herein describes a group of

nol ecul es .which conprise the group of peptides, as well as the group of

pol ypepti des. The group of WD 2004/ 108383 PCT/ EP2004/ 005687 13 peptides is
consisting of nolecules with up to 30 am no acids, the group of
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term "ant ragne erlva_tlvet ereo articular y relfates to
(pol y) peptsegeratashit thecpimannpequeneg which caste twgethébRn theFsarfatenok ther

derivatives ,of .the recited ant.i.b lL.ecul gs defi.n ol l.des which
are parts nEl)CfleCELIl'% “&@83@‘9&19?3{%85199 E@ﬁ%gﬁlﬂ& nﬁﬁ‘@ B;ot%%%%ar(@@ﬁﬁq@%c@ by
chem cal / bigec @68 sl Laver, (00e®UESIN6Q)is6B@)i cal net hods. Correspondi ng net hods
are known in the art and described inter alia. in |aboratory manuals (see

Sanbr o8k dihe . “diggpatinioys epitoRen dnears inperriexdr of e, iyentiah naNdpedhg Har bor
Labor at or \dd o Iy . t et al.;
Met hods f)(?PEB nepgg&gﬁd}‘ge@g'égcu a%g%g%t er |'§|°%5§'?1 F;Eéﬁl\?hlgfée}gée pﬁgg%?rd%ef kovits;
| mrunol ogghslst Abese regidues comadogeiher endhe isugace of dhe soteaile Pdemithgues;

Academ c Pr .1997: . m. S.. Pr ' 0] ct,ons. l.ecul ar

C oni ng N&r?&géph%ol%‘a@p??@g -"ﬁgr go%@%%‘ﬁéﬁ%%ﬂP%gégp%zdhzgaanﬁ@“g?gpeci fic
ant i bodi egohfortatigrat/stiuctadal gpitopeogni ze t he EpCAM antigen and the CD3

antigen are described in the prior grt, e. i n. Mack (Prot, tl. Acad.

ot 25805 e G5k or By presBitEvadinr a8t lisHost oL TGAR BiNG” dorai ns
conpri sed tofhtéraet NGt & desrmhafshal/finsdbeal fégitopb(R)! eompakad coNSandidit s are
connected by additional |inker seauences. T‘ﬂggtg?m "?ggt i de, i nker' defines
i n accor d&RBWrGNghe fwo peaiarsof A DBnconapipx deaeriredshaiaiB Pl whi ch

the am ”Otﬁ&'b&a%e@léﬁmﬁé'gt%v&i rst domain and the second domain of the

defi ned construct are [ i.n e eaph- ot he_r. An essential 25 tgchni cal
f eat ure ofAcsaisinghe spedicilyioakdre defermined expatimantallychy methods knows imie conpri se

15 art and methods as disclosed and described hereir_\. Such methods comprise, but

are not limited to Western blots, ELISA-, RIA-, ECL-, IRMA-, ElA-tests and peptide
. scans. ‘

The term- “antibody fragment or derivative thereof’ relates to single chain
antibodies, or fragments thereof, synthetic antibodies, antibody fragments, such as

20 Fab, a F(ahy)', Fv or scFv fragments elc., or a chemically modified derivative of any
of these. Antibodies to be employed in accordance with the invention or their
_corresponding immunoglobulin chain(s) can be further modified using conventional
techniques known in the art, for example, by using amino acid deletion(s),
insertion(s), substitution(s), éddition(s), and/or recombination(s) and/or any other

25 modification(s) (e.g. posttransiational 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 att; see, e.g., Sambrook (1989), loc. cit.

30 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



any polynerization activity. A particularly preferred peptide linker is
characterized by the am no acid sequence Ay-Ay-Ay-dy-Ser, i.e.
(Ay)4Ser, or polyners thereof, i.e. ((Gy)4Ser)x. The characteristics of

sai d peptide |inker —which conprise the absence of th r i f
secondary WOIMINEE are known in the art and 30 descrlequrﬁgg%{"ggﬁi)

Dali' Acqua et al. (Biochem (1998) 37, 9266-9273), Cheadl-e et at. (Mol
| munol (1992) 29, 21-30) and Raag and Wit ow (FASEB (1995) 9(1), 73 WO
2004/ 106383 PCT/ EP2004/ 005687 14 80) 13Al so particularly preferred are
peptide |inkers which corrpri se less amno acid residues. An envi saged

tide | k th | id ] i 4
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of the 5 single amno acid dy. Furthernore, peptide |inkers which also do

not pronoti@eadgm seabbeiy ragmeitt of e@erafﬁévq)rﬁteeeqfeopawamy niieégjes of° sai d
domai ns t?p& PE M &ns ﬁ@ts C?@[pﬁ ﬁé'a@regspé{ne 8pf, genet i ¢ engineering, as,

descri bed exanp or preparing fused and operatively
| i nked5bi st@gmémts csldegkrm\elaaafrthecresltedjmtbodyldnolemjes:slef ng (pdl@meptidesanmal i an

cells or bacteria are nown e. 99/ 54440, ,Ausubel
curront pRCISCarals ob i aBAVS Briifedy Fofchish tlior Ghith Are og R Bh° ang
W ey |ntehsmicalsiechdwi¥al ck9SSeanst BidBdicar meats. CCdrrésponting méthbesatear
Cloning: A Laboratory Manual, Cold Spri n? Har bor Laboratory Press, . Cold
Spri ng HarkBBW“ NG 36 =ard d?@@i‘)ed 'D?fﬂ#@ iy fahoEatory manualg|(eee ambrogl ?tbody

const UGt &) HBRELIAPSIHHCE A HRREANERA] O SHfg MarbeHEtch 8 Preds ] muni Zed

anti body constructs mani zat| n and/ or del Zation of

( pol y)lppeﬁndceslﬁloan‘c%& anc ard editiorm 200 kinGenbarit etcathaﬂmsSfoawGermaimdt o the
k
W th spec MG BeBRrldu: QYT e, 1654 REROUR, CihunakBY Miodsy T
regi on coifanusl: rTg1et Gemprehensiue iSbusesioek of Tldmlq(lespﬂaJMQmP)@sss |d89'f| c acid)
f bl t 104 of i
Posi t1 on FoDS? ThaeliPrelely iefalons; A Jiplegyar tria kil Gold Spfic

am no aci maam@mbtat@ylmééyzgeg)f ul in the specific format of a bispecific 25
S|nglﬁﬁcha|n anti body construct. These bispecific single chain antibody

constrdcts are particularly useful as pharnmaceutical conpositions since
these Conﬁédéeif‘t% dMiBodias iR sPEERLSIyeeEgrisd Hd Eﬁéﬁw@hﬁébrﬂand‘me eoapri se

said am no acid
antigen are described in the prior art, e.g., in Mack {(Proc. Natl. Acad. Sci., 1995,

92:7021-7025).

20  As mentioned above, the said variable domains comprised in the herein described
bispecific single chain constructs are connected by additional linker sequences.
The term “peptide linker” defines in accordance with the present invention an
amino acid sequence by which the amino acid sequences of the first domain and
the second domaih of the defined construct are linked with each other. An essential
25 technical feature of such peptide linker is that said peptide linker does not comprise
any polymerization acfivity. 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'pepﬁde linker, which comprise
the absence of the promotion of secondary structures are known in the art and
30 described e.g. in Dall'Acqua et al. (Biochem. (1998) 37, 9266-9273), Cheadle et al.
(Mot Immunol (1992) 29, 21-30) and Raag and Whitlow (FASEB (1995) 9(1), 73-



Furthernore, it was surprisingly found that domains with specificity for the
EpCAM antigen, conprising at | east one CDR- H3 region of at |east 9 am no
acid residues 30 and having a KD value of nore than 5 x 10'8 Mare

parti cul ar%%},ﬁgjoﬁssi n the specific format of a bi spec%@/%%%g@g&?chai n

anti body construct. These bispecific single chain WO 20

PCTI EP2004/ 005687 15 anti body construct are particularly useful- as

phar maceuti cal conpositions since these constructs are advantageous over
constructs of |less than 9 anino acid Mesidues and wherein said binding
domai n specific for EpCAM has a KD value of |less than 5 x 10-9 M 5 The

rior art n ] . ues
B or | e £5%0Rp0 BElRuBLS pECRIBTHE hETHe thupRoRueh LORRRNE Mk naS bl e
e>r<]a_rrpl es. reditiugmdni enr\]riwged pg?lme_ lme?witls Ier:?g thdreb atriheo dcida'ca% ocbmpﬂlse Y gg! e
chain constructs wt speci ficit or the njigen tq he e in
accor danc ?rhoﬂ%@mfrﬁ\/%‘ﬁ&?'oﬁfﬁﬁ'@m?ﬂy WF@‘ﬁT@%B@@% ATEg ﬂc'fll-m 89%?&}%
C- t er m nalsaROYIQ8 inkberigicly] AcfRingiylsald péﬁﬁtfo%nm%ﬁf icBnafsi 8 e
co3)-VL(anN-co3) are preferred. The constructs to be enployed in the
phar ma8eutsingig adiepid Ghs frudhemere; pepdidei lipkergrwhieh alsaciosrat semete any
advant age | I£ 4 Gal el eir high
Bi oact | ui oy CoUeRy SER BT pRitirod, e 13kabE BP BAl oS BEach Tinalod il e
cyt ot oxi c beSpravitled ibyy e @l geheticengitearngs asfdestribedninehe ieaxampiase Madhgols ed wit h

cytotoxic activit f _.conventional .M/9xanti -. .and HO70xanti - CD3

conet uct $o° pebating, Sisadc S BReERUE e PRBROTR SIEHF chals o g

bi oact i vi texpfdsbipgterh In RMamnidifancswlis ©f pacetia ardwelrkntwe acthe\drt §e.9.9v0ef | ect ed
by low to very | ow EC50 val ues as, determned in cytotoxicity tests. The

| over 1Phe BE&F40arsubel, Cusrend) Rretpcelsi & MalgeurrgRinlogyy 1 Gresri BebNshing e. t he
20 effectingshiialed AAE WY Idt¥SkRncdl NIV 1089 HnU¢H94 SrieahiBook Bt Be ot her

hand, the higher the EC50 value, the |less effective the nolecule I's in

i nduci ng déaleculgrsCloningné Laberatoredimnual deeld siingsHarber dekomterydPresai s
|nvent|on,Cﬂgsgﬁﬁ?H\éﬁd&eﬁeﬁm) ’tngm.ned according to the nethods known in

the art and as 11fustrated in the appended exanples: A standard
dose-response curve is defined by four paraneters: the 25 baseline response

(Bot t , -Lhe.maxiium response i%)T he, sl o the dru oncentration
that - pPby JEBLEPE ThdE ARG oRL naniscacdRined B BafVe o BRRES) ' Ecso
i s definedn®s bHehehupsitssnk ot deimmaini2edirardibody ngoretutie. tMethods oftek e a
- humanization and/or deimmunization of (poly))peptides and, in particular, antibody
constructs are known to the person skilled in the art.

20 Here it was surprisingly found that domains with specificity for the EpCA!VI antigen,
comprising at least one CDR-H3 region comprising the amino acid sequence NXD
(asparagine—X—aspartic acid) preferably in position 102 to 104 of SEQ ID NOs: 80,
88 and 96, or in position 106 to 108 of SEQ ID NOs: 84 and 92, wherein X is an
aromatic amino acid are particularly useful in the specific format of a bispecific

25 " single chain antibody construct. These bispecific single chain antibody constructs
are particularly useful as pharmaceutical compositions since these constructs are
advantageous over consfructs 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

30 and having a Kp value of more than 5 x 107 M are particularly useful in the specific
format of a bispecific single chain antibody construct. These bispecific single chain



response half way between the baseline (Botton) and maxi num response (Top).
A lower Ko value of the constructs of the invention depicts higher binding
affinity. Eg. 30 a low Ko of 10-9 M shows hi gh bi ndi ng affinity of the

bi nding construct. On the other hand a high Ko val ue of %’8 g Mrel ates
to |ower bVRRMOSHSi nity of the binding WO 2004/ 106383 PRI 005657
16 donmain of the construct. The percentage of cell lysis (i.e. cytotoxic

activity) may be determ ned by, .inter alia, release assays disclosed herein
above, for exanple, 51Cr rel ease assayl®, LDH rel ease assays and the |ike.
Most preferably, in context of this invention 5 fluorochrone rel ease assays

ot vty 25PN oRuel 96s meinulat| 1ReT SBePCATES UG CEMASIPRS e ded
exanpl e 3xhdde &&%t@bﬁaoafe bigarthgsth @J@Idbrﬁﬁnétbréfcregs dBas g BRfiho RRIE! N
relates to a.nol ecul e conp I‘ISIQ% EC50 val ues pre erably 15.500 pg/m nor e

pr ef er abl yesigueroand wherein saidrbinding demain:spasific oy ERSIAM drasia Kewaliene e
preferably, tha?5 Zoyogy M, nost preferably !5 200 pg/nl 5 100 pg/m, 5 50
pg/ m . The | speC| flc constructs conprised in the pharmaceuti cal
conposbhtions of the present invention show a surprisingly high cyt ot oxi ¢
activity referably

h b /I d
ot he priThP o0 BpLsaCB o Beralo et 8y, s PR EhagRedd 6T ks W oo,

8628 pg/ Mahd/ofleusidifi@shtie cdmpldts panfationdas slh‘:smm malap@anﬂ@d/emwesependl ng
to the bigactivity assay. Factors affecting EC50, val ue ntgrl se type of

ef fect or deWps In pakticylar >$uaprﬂsw9fteeme qanaig of the single paa'aaonéw with: T
ratio, i n%HQé}ﬁéif?;rfoF D3 aat&&%% érﬁﬂ@ o%tﬁc%oﬁﬁ(ﬁcemﬁrth@aﬁvsﬁm& are

ci rcunst ances. val ues o sane constructs in different
exper |1ﬁenﬁ1!9hl’sh>blfhﬁ£ﬂ2© @orﬁbaﬁ%owﬂi tas tChierAlDEd pegitipas wiheretnidn qasticdarconst r uct

havi ng hi activi acc t ast 2.5
e one SHEEAALAN I B o 250 8 18 MU OB
cyt ot oxi ciint ythehaghatrhaceadicalr aompositioh enfabthg arnvelnhalst arg hmhasa&temml Ibywer EC50
val ue and gge%@referal%l&% at | ast.ffiﬁe ower E e 2[93'
Fur t her moP2YaTAZEH5H §fF '%n NG ReTicy %’htHrBPlerBF%c?sE I\/F?Mtfyh SlI} risingly
hi gh af f ibigactivi ateu Itl@é1r desitad tpowxR activity. riaspariader, (et thee CytbloxicThe pri or
art quAM and i ndj ncgz ?nst ruct M/9xanti-CD3 has a KD of 4 x 1016 M and
t he activity of the constru s of the invention were compared with cytotoxic activity of
conventional M?Qxantl-CDS and HD70xanti-CD3 constructs, the constructs of the'
invention showed clearly higher bioactivity (Figure 11B). The corresponding high
bioactivity is reflected by low to very low ECsg values as determined in cytotoxicity
tests. The lower the ECs value of the molecule is, the higher cytotoxicity, i.e. the
20 effectivity in the cell lysis, of the construct is higher. On the other hand, the higher
the ECsp value, the less effective the molecule is in inducing cell lysis. The term
“ECs" corresponds, in context of this invention, to ECsp values as determined
according to the methods known in the art and as illustrated in the appended
examples: A standard dose-response curve is defined by four parameters: the
25 baseline response (Bottom), the maximum response (Top), the slope, and the drug
concentration that provokes a response halfway between baseline and maximum
(ECsp). ECs 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.
30 alow 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



constructs of the invention a KD of 2,3 x 10"7 - 2,5 x 10-7 M 30
Preferably, the X in said NXD notif is W(tryptophan) or Y (tyrosine). WO
2004/ 106383 PCT/ EP2004/ 005687 17 It is further envisaged that the

phar maceut | AERgsi tion of the invention conprises ' ki Single
chain antiggg%mgonstruct, wherein the CDR-H3 of the Ep g%@ﬁ*%?ﬁ domai n
conprises at least 9 amno acid residues, preferably at 5 | east 14 am no
acids. Preferably the CDR-H3 conprises |ess than 18 ami no acids, nore
preferably | ess than 15 am no acids. ﬁﬁus, preferably the CDR-H3 conpri ses

9 to 17 am no acids, nore preferably 9 to 15 am no acids and nost preferably

10 or 14 L ' igpecific single chain antibody construct conprising
a corresp(gral) |dr]}gpgg(b§m5t%&'specific dormai n have been surprisingly found to be

advant agoushei percérdagaoofinegdl lysfis (ieheytalosicaactivty} nidydee detestined bydunter aba.her EpCAM
speci fic dgmai n_known .i h rt. . Such effect, is-denpnstra [ ppended
exanpl es éfgeﬂs%ﬁés%’.s qJﬁtgo%t?qEB%eg} ?bo‘f?pr(}ﬂl\/?ﬁ_rﬂwphg C%HEF%‘SWS%%’ r!‘g)r%ri ses

ei ght am neleass dssshaps | &kl GRR- K. r MOBOprefarabhg oS context OND s einvattiohequence

NXD (Figure 11A). 15 The pharnpmceutical conposition according to the
i nvent Pon ﬂHﬁSPGB%%Qf‘J E‘%@ﬁﬁeﬁ%@a%@r@?ﬁ"eﬁ%@s &Hn\%Faé? s Be ARpEA %g"%ﬂﬁﬁ-n

speci fi ¢ fiyre EBFANM Q@t@i&gcmlygﬁgi st E’ﬁlﬁwld&ﬂivé delidOpsde %H@E%E/’pCAM

pharmaceut 1 cal corpoSition nay ti onal be characterized the feature

20 that sa&ets in appensledopanple S of fhe bispecifie, singls chgini apaatruets dgsibedal ue of

nmor e than " KD} v | S, Si val Liging. i he tendency of
a conpl ex hte%eq'a Z%l%éﬁggemaeﬁ% u@ﬁ'ﬁﬁﬁq% Vglg‘{ﬁslqe}ﬁ%ﬁpﬂfﬁ+wl’trﬂér%
di ssoci at ippsfefudiysL 200 pgfimideVéiimdbe bRferabigld S000pg/hiCeveombid\srefatablpie
constants p(lif)fff and ko, ,: ?A{h[ﬁlﬂ (kgn /[A'g] }ko?? . The 25 smal | er?t he -
di ssodPat i28A pgénk mast prefierab C@rpqirr%aﬁdoepa mMid<®8 pgéoh other. In biol ogical
systens a good, specific binder has a dissociation constant in the range of
10'9-10.7 M Ko can be neasured with a nunmber of nethods known to the person
skill ed i Thehbispedific eogstrets tamprigddfrmtive iphaonacetticd] SEfpesitpnsveft the
Bl reor e ) hssarf bt aton's SLARERGY 73BN Aoty Grofatasly ' b
of about 10 pg/ml fo 170 pg/ml) compared io the prior art M79xanti-CD3 construct
15 (VL1714 VH47.1a- VHcpa~ Vicns; 8628 pg/ml). A skilled person is aware that EC50
" values may vary depending to the bicactivity assay. Factors affecting EC50 value
may comprise type of effector cells, activity of effector cells, type of target cells, E:T
ratio, incubation time, incubation temperature and other extemal circumstances.
Different EC50 values of same constructs in different. experiments may be
20 * compared with the EC50 values of controls. A construct having high cytotoxic
activity according to the invention has at least 2.5 time lower EC50 value than the
control (at least 2.5 times higher cytotoxicity than the control), preferably at least

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

value,

25
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 - 2,5 x 107 M. |

30

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



30 ani sotropy, fluorescence spectroscopy or by radiol abel ed Iigand binding
assays. The Kos of the constructs of the invention have been neasured using
the surface WD 21104/ 106383 PCT/ EP2004/ 005687 18 pl asnon resonance (SPR)
spectroscopy. The |igand is injected over the. inmobil chip
surface anWOZRW/188kge in optical density on the chip ﬂcﬁ?&@@ h%gﬂ bi ndi ng
I s nmeasured. The change in optical density, nonitored by a change in
reflection angle, correlates directly to the anount of |igand binding to the
5 chip surface - the biophysical phendfenon used is called surface plasnon
resonance. One of the interaction partners has to be imobilized on the
surface of the sensor chip of the apparatus based on surface plasnon
resonance (e.g. Bl Acore(r)).The kinetics of association and di ssociation of

l'i gand wi tihid Hertharmeniisdgerld tiant inge pharmakteuticie wmpsbeﬁtwhf af ahariaveftiosr ved in
real tinme. The binding curves are titted for kinetic, rate constants ka, and

kaf , resuICPmﬁ’ﬁs‘P%aé’l'ﬁpﬁﬁ‘ﬂﬁls e ghain aptihady ramstugcvheredhtheceRBHmef RD) . 1t i s
parti cul aréﬁtm %b@&.ﬁg%n{aﬁ}%oﬁ thsbw%bgg dﬁgﬁb@cﬁo%&%&bpﬁfeéew has a KD

15 value in a range between 1x M and sai ndi ng “domai n
speci f bc fieast 1€mlmgcdsmﬁet@rauy tthQR-HBgEﬂMISG«%lﬂSSi&a_IN&ﬁmlwﬂgd& M. In a

R 1§ onagre BLR RN HRSCHS e e, PGS FRORINERe CORIER byl

speci fic fooo 172@ntdmeadid§5 rmrelpyeferérl:dgsgao HB aminoacils and mosepreferably 10x10" 7 M

The constru of: th I nvention have the advantage that they nmay be used a
nunber of °f “FQ)F'CI 11ing tunmour cells since the EpCAM bi nding part has an
affinity \5|§décﬂ!icl<£?n?1al G&féu@fanlﬁﬁécﬁ/ hbﬁétr&%l&n&)rimngl b tdrospbhding tEpCAMa

bi specific caonstruc for binding an EpCAM expressing tupour cell i s t oo

hi gh, 1Phe seegifie ﬂQWImh%bmswrlﬂpmxwp%tceég.aﬁ!ga@taﬁ@eﬁ incthe forrnet efermai ns on
its surfa &ﬁ'%% I m@é ot her

t umour ceﬁlfe fg%&% d%}%ﬁ?é& ¢ rt eraddr Eg’@’t age t rggi@gﬁgtmr’lgﬁﬁéo t he

i nvention SL@thfE&Ct tidr elebiongiratgd donappendpd cixampléso 3, Bpandn 5.bThedpriok @ a hi gh
affinit r tin

T-cel | syt AW%H‘% ét&ngmg QQ@% #gn)ﬂpnégﬁﬁjs pec&lf ﬂg'té @:PSF% Bgcrt%alog ]
Therefore,andfuleeKBobtbomMekihedemgpmbemm(Fageml T1A). for EpCAM of the bispecific

constrasct is preferably in the range of 10 7 5x10 9 Mand the KD of the
bi ndi

The pharmaceutlcal oompOSItlon according to the invention may also comprise
constructs, wherein said binding domain specific for EpCAM has a Kp value of
more than 5 x 10° M,
The pharmaceutical composition may additionally be characterized by the feature
20 that said binding domain specific for the CD3 antigen has a Kp value of more than |
107 M. |
The Kp value is a physical valu.e 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 ko and kon: [AlIB] (kon)/[AB] (koff). The
’5  smaller the dissociation constant the tighter.A and B bind to each other. In
biological systems a good, specific binder has a dissociation constant in the range
of 10°-1077 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 ftitration calorimetry, fluorescence
30 anisotropy, fluorescence spectroscopy or by radiolabeled ligand binding assays.

The Kps of the constructs of the invention have been measured using the suriace



WO 2004/ 106383 PCTI EP2004/ 005687 19 domain specific for CD3 is preferably
in the range of 10-6 - 5x10-9 M In a preferred enbodinment, the KD val ue of
t he EpCAM bi ndi ng dormain is |lower than the KD value of the CD3 binding
domai n corresponding to a higher affinity of the EpCAM bindi ng domain

conpar ed tard}[%ﬁu%sbi nding domain. 5 Further it is env{,@@gﬁqmt,daggs-,the
phar maceuti cal conposition of the invention conprises a bispecific single

chai n antibody construct, wherein the CDR-H3 of the EpCAM specific domain
conprises at least 9 am no acids, pref %rably at least 14 am no acids.
Preferably the CDR-H3 conprises |ess t"%an 18 ani no aci ds, nore 10 preferably
| ess than 15 am no acids. Thus, preferably the CDR-H3 conprises 9 to 17

am no aci e b, ' Ci; a A r a 10 or
14 am no aCSI S. Ee%hgéﬁegf@ﬁ@cfb g?r%‘o%cﬁ% ﬁgﬁ?ﬁ%f "E%ﬁ'g 3 aﬁé‘ggﬂt ?’E:’g @Jg?/'rposition

of the i niramobiized remtigars chig surfdca anid thee chiangs in epial tiessityoon WtenehipEp CAM

antigen is selected, fr i he r consisti.n oo {a). an ) no, aci_d
seqguence z?g%gﬁ%bf/ho'?ﬁ'rgﬁ{a ﬁfm%%%ré)%prﬁ@ geéj%%pﬁ%ﬂ,@l)&%p&@g%q Ro 88,
SEQ | D NOchQAgeimreRESohRinkyS, 96trelatss directiyrtotheamolint of imachisding dtetheby a

nucl ei ¢ acid sequence _as shown in 2?0 SE% | D 1, 79, SEQ LD NO 83, SEQ ID
NG 875 SEOR BUNese g1 then diophysical pPReROmRENON d5ed s H5alled BléTares RISEIRe encoded
by a nucl %ﬁm%%g sequence hybridizing wth the conplenentary strand of a
nucl eic aclid sequence as defined in (b) wunder stringent hybridization

condi ti On%guee’?ér theintBRcadh Banﬁ&nga§$a BENMdDIRd o :ﬂaét starréwbﬁhg $BRss sequence

which is generate as a resu the genetic co 0 a nucleotide
sequence chipaofytheoappandtus hased on( srfacEhsasmomrésonaneel(a.gnBAse?)Jde her ei n

refers to pol.ynucl eotides/ nucleic.acid_  seqyenges which.are capabl e of
ybr 1 di 21 KRS Oh 8RB ATEDt ReReAonC ERGY 08 BeopuiabiBed ATEPR Bhai n
const quct sheshigafurfass aRebBidiva infeal imé MEiEBhdingRhRIsQire fittsaifst kinetic

pol ynucl eoti des may be useful- as probes in Northern or Southern Bl ot

anal ysi s d&#tenernsiants 16387 ton/ wgspling) woapsapparent equilibrium dissociation
constant (KD).

It is particularly preferred, that said binding domain specific for EpCAM has a Kp
15  value in a range between 1x107 and 5x10° M and said binding domain specific for
CD3 h_as a KD value in a range between 1x10°® and 5x10° M..

" In a particularly preferred embodiment, the pharmaceutical composition may
additionally be characterized by the feature that said binding domain specific for

20 the CD3 antigen has a Kp value of > {more than) 1x107'M.
The constructs of the invention have the advantage that they may be used a
number of times for killing tumour cells since the EpCAM binding part 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
25 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.
30 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 Ko of the binding



20 RNA or DNA preparations, respectively, or can be used as oligonucl eotide
primers in PCR anal ysis dependent on their respective size. Preferably,
said hybridizing polynucleotides conprise at |east 10, nore preferably at

| east 15 nucleotides in length while a hybridizing polynucl eotide of the
present i nWORYHABY be used as a 5 probe preferably cof/FRREWRGT east 100,
nore preferably at |east 200, or nost. preferably at |east 500 nucl eoti des
in length. It is well known in the art how to perform hybridi zation
experinments with nucleic acid noleculigs, -i.e. the person skilled in the art
knows what hybridization econditions s/he has to use in accordance wth the
present invention. Such 10 hybridization conditians arg referred to in

st andar d fexginpERaelicdcRDads Risfdablydn theyange 18 casdPalbiy apspieard col d
Spr i ng HapRPbdiRR MeOK 6? tHd EHCABT mﬁfrﬂf]ﬁgeéomainaﬁqg{véﬁﬂ%ﬁ st kpt he
present inventions -are polynucl eoti des Ich™are capable of hybridizing to
t he pol ynualueof ithre €03f bindieg idewain comespongingtie a highesffinityueidbe I%IGAMgent

hybri di zati an c .t i \ " i . ridization conditions™ refer,
e.g. to ah'"@\?@r%“gél{‘ C&ﬂ@ﬂ@éﬁ%ﬁé QP@u%I?Q&g@a@ol ution conprising 50%
fom ankde, 5x SSC (750 mM Nadl, 75 nmM sodium citrate), 50 nM sodium -

phosphate_(pH 7, 6%, 5x Denhardt's sol ution, 10% dextran _sulfate, and 20
pg/ m denEidhergit h@%\Y‘%@Q%dalmﬁfn_t@pB?W}lﬁq | sRasition /b dhg dgventiel filters

in 0.1 x sSfpAdes?d Blthe @sinﬁles&aﬁ?éﬁtﬂﬁa}r%ﬁgtn?étﬁmﬁé{%lrﬁﬂwé GIR-H1326r B! ecul es
that hybridize to the polynlcleotides of the invention at |ower -stringency
hybri di zaEPGAM: epeRific dermaincraimpfisssiat leasd Samineyasids pieferatly ptilesst 1én and
FLonal (OB Lol APRALDTIAL IDRFOBRbASA L DY AT T Al O Of
ormam de  concentration (|l ower percentages of formamde result in | owered
st ri n§@ncpieferablytiesscinadi 15 amino anidst dhper preferably Bee CORaHBIcempliese® tet ri ngency

condi ti ons.incl ude ,an 25 overni t. i,ncubati on,.at 37C.in | (o)
oot sona7 alindiagia8 Inara Serabi 8o BEMNY 3 indAest Pa el LoPR Mo 7. 4)
0. 5% SDS, apfifpdedgram de, 100 g/ nl sal non sperm bl ocki ng DNA; foll owed by

washes at 50C with 1 X SSPE, 0.1% SDS. In addition, to achieve even | ower
stringency, washes perforned follow ng stringent hybridization can be done

at hi gher | h&W i ifid
ar 2t o R B b P TR o e

i ncl u$h onVarchaisy ok thesdemaini spectic far hemaatkEpGAMntiggn rie sglssted fewdheo WO

2004/ 10638%&%4@@%@&)6{ 005687
(@ an amino acid sequence as shown in any of SEQ [D NO: 80, SEQ ID NO:
84, SEQ ID NO: 88, SEQ ID NO: 92 and SEQ ID NO:96;
(b) an amino acid sequence encoded by a nﬁcleic acid sequence as shown in

20 SEQ ID NO: 79, SEQ ID NO: 83, SEQ ID NO: 87, SEQ ID NO: 91 and SEQ
IDNO: 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;

25 (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 fo the polynucleotides encoding

30 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



21 suppress background in hybridization experinents. Typical bl ocking
reagents include Denhardt's reagent, BLOTTO, heparin, denatured sal non
sperm DNA, and comercially available proprietary fornul ations. The

i ncl usi on d;¢ bl ocking reagents may require nogif ' f the
hybri di zat %Onﬁ)gong“lf‘tlons descri bed above, 5 due to progﬁdrzm%ed/@ﬁaﬁ
conpatibility. The recited nucleic acid nolecules may be, e.g., DNA CcDNA
RNA or synthetically produced DNA or RNA or a reconbinantly produced
chinmeric nucleic acid nolecule corrpri?él ng any of those pol ynucl eoti des
either alone or in conbination. 10 Preferably said phar maceut i cal

conposi ti r

const ruct Of%\\/]\ﬁer tgi% P %égfﬂu_tbﬂﬁaﬁggy%aquhéﬁ%@? P gécP ¢1°%”§'989‘E§E'X'ﬂfam igen is
sel ect ed fin RER ramalysisugepsndents on rﬂgenofesp(aafjveaalzaanﬁerablyd saldqmmdmr@s shown

f S I NO 82, SE . 86, SEQ 1 90 E D.NG , 94 d
sto b RoPguciRshtes SGnpite ah el 105 iR RETeERYL L 38, 15 TEEPIIS Iy g
sequence 3gn We'd"hyb‘iﬁﬁlﬂl dihudidotidet? th phédend hvediida {dDOé\@secﬁas aoEQ I D

NG 93 and Q an am no_aci d sequence encoded by a nucleic

aci d sé&qudneke mfﬁrablyzwrgpnwsm leagt tehpmers: preferpblyt atalasto?0& erumpsl ¢ acid
sequence j:ﬁe%?gﬂefﬁqeéﬁ 5(05)n gégtlgépﬁrle fingent hybridization conditions; (d)
q n

an ani no uence enco I'ei ¢ aci d sequence which is
degener at dt isswaell keswth tin <hhie aﬁmcg'etmpedomhgbmd)zatlonu@tpenmens widiynenies of any

conposi 1 AHbIMORILES.nen iRkt el aRah Fedfons BraCavERIEaln" s

speci fic domditiongrshelaidsy esl dseoin pcsiddnces paith fthe EraseromyentiRing cCSirth from t he
group COI’ISI t|n .of X35-3, VIT3, BVMAO30 . (BW264/56), CLB-T3/3, CRI S7,

YTH12.19 n eanglitiens are refereddo vetandardied Popks supyas Molecujar
XI11-46, 7 / 3 4 0 InpMC2, W31
and F101. %Ibhlnﬁeéelggéiag&gc%gﬁg? ?l-dt;oglaeﬂgg allr?rgrbog Lef%known @th \:rt and,

i nter ali &retesredrin B@dorﬂanqmwﬁlaéme preseqtipgg)tions @re poh‘numgwtldewm@oaveloess%

PCTI Epzoo%ggg,g (?f hilﬁ‘ éi?zd&%fc? tﬁ’é Cbol))n'ﬂclgop&’é’s of rtl‘?eI %\feﬁﬁor? 'gpoﬁjdr@eﬂereo?a' d VH

and VL regi-Ons o
- under stringent hybridization conditions.

15 "Stringent hybridization conditions” refer, e.g. to an overnight incubation at 42°C in
a solution comprising 50% formamide, 5x SSC (750 mM NaCl, 75 mM sodium
citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, 10% dextran
sulfate, and 20 pg/ml denatured, sheared salmon sperm DNA, followed by washing

~ the filters in 0.1 x SSC at about 65°C. Also contemplated are nucleic acid

20 molecules that hybridize to the pofynucleotides of the invention at lower stringency
hybridization conditions. Changes in the stringency of hybridization and signal
detection are primarily accomplished through the manipulation of formamide
concentration (lower percentages of formamide result in lowered stringency); salt
conditions, or temperature. For example, lower stringency conditions include an

25  overnight incubation at 37°C in a solution comprising 6X SSPE (20X SSPE = M
NaCl; 0.2M NaH,POq; 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

30 SSC). It is of note that variations in the above conditions may be accomplished
through the inclusion and/or substitution of aiternate blocking reagents used to



specific domain are derived from OKT-3 (as defined and descri bed above).
Even nore preferred. (and as illustrated in the appended exanples) said VH
and VL regions are or are derived froman anti bodyl anti body derivative with
specificity for 5 the CD3 nol ecul e descri bed by Traunecker %9909%6 EMBO J.
10, 3655- 3WHFI41Q6383ccor dance with this invention, said 8% egi ons
are derived from antibodies/antibody derivatives and the |ike which are
capabl e of specifically recognizing the hunan CD3-E chain in the context of
ot her TCR subunits, e.g. in nouse cebkits transgenic for human CD3-e chai n.
These transgeni ¢ nouse cells 10 express ‘human CD3-c chain in a native or

near native confornation. Accor the VH and VL regjons derived from
an CD3- e EHRRTRSS RacKerosnd i Mﬁ‘ 4£'°%§¥Perﬁ?%ﬁ%r?)éﬂ°@n blogkiBY ERRSEMSi t h ¢ hi s

| nvent | on ipNiieBdthaf @i rBAbA) BEOTTEOHLE I BekhtrdsalfBRIBLMm e R f1cal Iy

bi ndi ng epi topes reflectihg he natl ve or near native structure or a
conf or mat icomgergaliy ayaiiable propdetagdrpulations. diei inclusinn of tspetific béockiop 15

“oroup 1 1 TeeuinB b R R feat RIS Rt BlloR Eon AR be el SPHUR o) °

conpri Se Woe telpfoblenid with Otﬁmpa@ﬂﬂ}ap " and "group III" antibodies directed

agai nst " u " antib | i UCIEH CD3-e..chain
expresse(??g@ r?é{?grfﬁﬁc“?&‘n?c"% ”??Sa'i'i‘ay§§ B8t "jﬁ C[ﬁ%% %ﬁVFW@t'Q{(
surface. TRRLGEOTONA" OF ONIIQA' or Qi“rb&ﬂﬁbiﬂﬁnmj DrédutalY chipffic! hEicI&i@r adfd CD3-s
chain. In contrast, the herein preferred "group Il antibodies" recognize

CD3- e chaidiecs somprisingamaef theserpsynusigatides piheralond erin sampinaliost her TCR

subunits. Wthout bei ng bound by theory, it is speculated in context of
this invention that in "group Il" antibodies, the TCR context is required
for réﬁogmrefemblyofsalﬁDBhamumal @D¥positivnabh tizn dn@ndibai maytxmm;glsasaom at ed

wth a ch sQ Lnvol i bodi es". All
thr ee. sub APpanG spplecdamienaiEEs fiefein b Vs 8 dort O3 SrssificIBt hHE0T Taie)

whi ch can EpeAlY aftijends Qggeﬁhqmmo@ycmmmgmf tyr osi ne- based ki nases. For
this reas grou i bodi es |nduce T cell i chaln
chai ' and ( orall AMINGLaH FE0VeIce a8 Famgeln SmuALEROThARE e SEIR A

anti bodi es selg@tgg(giyw@gcggm iD 196! b4 ahdBEQ MUNY; 8gCD3- e chain; Yet, since
30 for therapeutic applications induction of a strong T cell si gnal ing is

desird8, e 40 aming am/psenwnqeaemggrbyraagu@lﬁf;qqﬂswem@taﬁm)mto be
enpl oyed in tthall cSéqugl 6%98% h‘;ﬁé@p%%@g 23 chain

i g
constructs conpri s@g% 1 FAvent | vé armaceut (E:}aga conposition, are
ID NO: 97 ;

- (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)
20 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).

25 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, BMAQ30
(BW264/56), CLB-~-T3/3, CRIS7, YTH12.5, F111-409, CLB—T3.4.2, TR-66, WT32,
SPv-T3b, 11D8, Xiii-141, XIil-48, XllI-87, 12F6, T3/RW2-8C8, T3/RW2-4B6,

30 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), Ini. Immunol.



preferabl y derived from anti bodi es directed agai nst human CD3 and cl assified
in "group Il" by Tunnacliffe (1989), loc.cit. 5 In one enbodiment the
present invention relates to a pharmaceutical conposition wherein said

bi specific single chain anti body construct conprises an amno acid seguence

selected f oup of: (a) an am no acid sequence ”“i’g‘ﬂ‘ odky any of
SEQIDNOS‘RIB%(LQ,E“E{ 10, 12, 14, 16, 18, 20, 30, 36, \Ji,g% 44, 46, 48, 50,

52, 54, 56, 58 and 60; 10 (b) an am no acid sequence encoded by a nucleic
acid sequence as shown in any of SEQID NGs: 1,.3, 7, 9, 11, 13, 15, 17,
19, 29, 35, 38, 41, 43, 45, 47, 49, , 53, 55, 57 and 59; (c) an am no
aci d sequence encoded by a nucI eic acid sequence hybridizing wth the

comp! enentak e 856 ch Abre Bt GrUheRE WRNGS oY VITELBRY of Sadna 1° unde!
stringent- hy I'zat'l on c% I't1ons; an-am no aci uence encoded by a
nucl ei ¢ asp@blfmeqmraamearmieubed fromd a3 (et éeﬁnedaande&eﬂd‘lbetﬂ abbes)g&weni c code

| nvent | on Y SYPOUN dasd Fr I aiad a8 APpAnOh sakpiest s Ro M arel Vo o

nuclei c agd dgibr%eélﬁ%?%e G Efoty fﬂ@maarbaﬁﬁlﬁdyfalnﬁbédy“@érﬁ/aﬁwl?@W’thaﬁbfeblh@lﬂb/fd?0”St ruct
as defined above. Said nucleic acid npo '%'5 e a natural nucl eic acid

nmol ecuPe e BB malecyle desgidhas Rynravneskes €1993). EMBLedul@. 3655360%:11Ri ¢ aci d
mol ecul e E@%’o dérﬂ,%r t‘ﬁr ‘ihls bﬁvel%%nbl\ﬁ\eﬁ@t ‘Kmaéréd)r\y Qip |oﬁé’ n%\‘,% %:Ileﬁvé?:f

sem -synt pepti cfe nucl ei c
aci d) andanmbodlgs/amlbadm;dsnvatmeaeaed)fthe ﬂﬂraswhtmeapar @spahleu olv epediiigallyel ates to

a pharnmaceut.i cal conpLi s cIe ecul e conpri sing
2 huel cot Far00aEneaRE B0 RanC0a% TRin 8 Grofi o Stk 1T siBuFt. s i8) s

nucl eot i dﬁoﬁ@@%ﬂ.‘%‘%ra?f@gélﬂé 'i‘&' hiiRaRBtusL. (f:er‘r'in Phe® RASRNE ARUBEIRIEY the
am no aci d sequence of "the bispecific single chain antilbody constructs WO

2004/ 1@638&3@59119920(003}9558@ in Zdnatei mmammhvmpomoemambwcmmlwen in SEQ
12, 14 .16, .18, 8, 50

b2 oa e ¥y dVessipng dariverk (98} ABLCOREEhle PR Ailibghe s i st iy of

the DNA sgft@RsPinadtcordance with this invention and said (parental) antibodies should be
. capable of specifically binding epitopes reflecting the native or near native structure

or a conformational epitope of human CD3 presénted in context of the TCR

15 complex. Such antibodies have been classified by Tunnacliffe (1989) as “group 11"
antibodies. Further classifications in Tunnaclifie (1989) compriée the definition of
“*group I and “group lII* antibodies directed against CD3. “Group |" antibodies, like
UCHT1, recognize CD3-¢ chain expressed as recombinant protein and as part of

the TCR on the cell surface. Therefore, “group I antibodies are highly specific for

20  CD3-g chain. In contrast, the herein preferred “group Il antibodies” recognize CD3-
€ chain only in the native TCR complex in association with other TCR subunits.
Without being bound by theory, it is speculated in context of this invention that in
“group II" antibodies, the TCR context Is required for recognition of CD3-e chain.
CD3-y chain and & chain, being associated with e chain, are also involved in

25 binding of “group H antibodies”. All three subunits express immunoreceptor-
~ tyrosine activation mofifs (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-& chain: Yet, since

30 for therapeutic appllcatlons induction of a strong T cell signaling is desired, the Vy
(anti-c03) /VL (ant-cD3) re€gions (or parts thereof) to be employed in the bispecific single



given in SEQID Nos: 1, 3, 7, 9, 11, 13, 15, 17, 19, 29, 35, 38, 41, 43, 45,
47, 5 49, 51, 53, 55, 57 and 59; (c) a nucleotide sequence hybridizing with
the conplenentary strand of a nucleotide sequence as defined in (b) under
stringent hybridization conditions; (d) a nucleotide seqguence encoding a
protein deMAMMI6EAh t he protein encoded 10 by a nucl e qVEi]éz W8hce of (a)
or (b) by way of substitution, deletion and/or addition of one or several
am no acids of the am no acid sequence encoded by the nucleotide sequence
of (a) or (b); (e) a nucleotide seque28e encoding a protein having an am no
acid sequence at |east 60 % dentical to the am no aci d sequence encoded by

t he nucl eoti de 15 sequence of (a) or a nucl eoti de sequence which
i's degenercﬁﬁ’é ﬁgnﬁirqctssﬁpmpﬂﬁeq Hig @n@b’% '@oﬂbawc%t@ﬁl&%wﬁi@@eﬁ"@ence of

any one of ﬁé)ar?ﬁgPdénﬁ)ed otk én‘ﬁﬁéﬂneérﬁhé!é@dfﬁ‘b%ms? un3f @Dﬁga?upnc!agéﬁéd‘ﬁs in

cont ext wi t resent I nvention ransl ated tfromit

cor r espondgnmyp MR&MTannBGhﬁel(M) Ismblif.equent ly 20 nodified. The term
"hybridi zi ng" has been defined in the context of the present invention
herein above. It is evident to the person skilled in the art that regulatory

sequenges imaye kemaditesht the ptés@nnméneﬁm Rldigs @h%ahﬁamﬁﬁé[i mmbdsitnohhe
phar maceuti cal, co OS'“@J‘ of the. 25 .invention. For ronpters

transcri pﬁ"fthPd'i‘ s8ithRiseesitic singley %&UMSCW#@W %‘P’T‘Weﬁ ? R &gid

expr essi ORegf ﬁd&%elé&éﬂ%h%?n% p®f: the invention may be enployed. A
suitabl e inducible systemis Tor exanple tetracycline- re ul ated gene

expr essi of@las @l@@miﬂcbéﬁd seqyencepgs @b@,\&@ﬂﬂ anyl oB& EDN@SG 4N&t M0, Mad. Sci .
Ush. 59 (1992) 1 5670556 95chiSasoen @l a8leo 63/ 0de Bralgaly 12 (1994)
'dexan’e asone- uci Bl e

58-62), or a 3 e '8Xpr &ssrfon syst ém as descri bed,
e.g. W9 C(ook ar hﬁﬁﬁb aéiyBeqiend er&i:ﬂeab@' a nw.bauzcaw $6fB8e RETSHEMZ0N4 1005687

25 Furthernore i i Sa 0 ur.t.h I, RO t i.c,acid
nol ecul es may a% ft%éﬂqa\i\@s gﬁ§n%1% 1f1l’ ﬂ?ogévt@?@oi%?éaﬁgf %f%g‘ﬁeg ‘i de
anal ogues. Sai4g 511;63f55;@lymmsg;gray be useful for the stabilization of the
nucl ei ¢ acid nol ecul e
{c) an amino acid sequence encoded by a nucleic acid sequence hybridizing
wuth the complementary strand of a nucleic acid sequence as defined in (b}
15 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).

20 The present invention also provides for a pharmaceutical composition comprising a
nucleic acid sequence encoding 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

25 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:

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

amino acid sequence of the bispecific single chain anfibody constructs



5 agai nst endo- and/or exonucleases in the cell. Said nucleic acid nol ecul es
may be transcribed by an appropriate vector containing a chinmeric gene
which allows for the transcription of said nucleic acid nolecule in the

cell. In tg;ofs b EBRGL: 1t 1S also to be understood thajcgpeidsesnuc! eotide
or

can be use gene targeting” or "gene therapeutic” approaches. In
anot her enbodi nent said nucleic acid nolecules are 10 | abel ed. Methods for
the detection of nucleic acids are wel], known in the art, e.g., Southern
and Northern blotting, PCR or priner &t ensi on. This errbodi ment may be
useful f.or screeni ng met hods for verifying successful introduction of the

nucl eic aci d q}péh epeyt roaghes. Said
nucl ei ¢ aci d m) ecul e(s SFe?&éBQ%Q ecoﬁb%%r'l?lmcg ?o%fué]dglg’i?%l %E‘lscqﬁucl eic
15 aci d nol ecQDeSQ;c%pBQ,sllandllaﬂﬁ 48, 502, 5#05@@ﬁncb&ﬁhd nucl ei ¢ aci d nol ecul es

part of a Gboporceorf B uBhH SonpiRiBoR wising d CBRACF el B ¢
ol coul o descrroa i mLhe orosont 200 mront  on T Vo cu ¢ sbl & voctors are.
known 0 thos#d %d $3e§15 %M\%@UI ar bi ol ogy, thé cho?/ce of - whiech woul d
depend on (theaf HQbbie degIerRe APSHAIASY Wit Rhéséﬂn‘ﬁﬁemé g}eqﬁrandvbff BSes,

bacterlophages and ot her vectors”used ctonventionally netic

engi neering. Nuelpelide \waauenes easwefefinedovm (R tundee shangmtd hybridipaticay t can be
used 25 to co Hcgﬂ; .various plasm ds and vectors; see, for exanple, the
techni ques described in Sanbrook at al. (loc cit.) and Ausubel, Current
Protocol s (dp Etiusiadtide seBueriasggncoBingem pRitinidehived) fréas thei protsin anchdad ey

I nt ers i ence, N 9) 199 rnative ucl eof,i des and
vect or of th8Y %%fﬁﬁqgﬁﬁ g('?g}(ﬁ ‘}fe(@})ﬂ%{q?tbﬁtvé%y oé %‘lb& {&?Bﬁ's%%% el i very
to target cel bdditidw oflbR6 w8 Sevbranaminot duids efethaidmind elciMéeduente @h@@ueaig vect or
was used to isolate |%§| vi dual se gences of DNA. Rel evant seguences can be

transferred i AY & deseayeneetdal@dPl expression of a WD 20041106383
PCT/ EP20044 Oﬁﬁﬁileoﬂée B@ﬁﬁérfc%'e%"codl?g'ayﬂ@@d Hﬁvaﬂ&ﬁ%ﬂhé 8elid s%@éﬁ@ afcl oni ng

vectors include EB uescri ypi cal

expressi on vetaast 80 %d@%l’d@a'ptpﬂﬁe ary(yp\@c%. Equepeslenmodq;tmmmuclwt&eer abl y
et s SRAPERIUIELS 0L SPEUSIE Motines Gncoghng. o bisneci i o
() anucleotide sequenca which is degenerate as a resuit of the genetic code to
a nucleotide sequence of any one of (a) to (e);
The term “mature form of the protein” defines in context with the present invention
a protein translated from its corresponding mRNA and optional subsequently
20  modified.
The term “hybridizing” has been defined in the context of the present invention
herein above.
ltis 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
25 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 tefracycline-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
30 dexamethasone-inducible gene expression system as described, e.g. by Crook

(1989) EMBO J. 8, 513-519 .



single chain antibody constructs defined herein. Such regul atory sequences
(control elenents) are known to the artisan and may include a pronoter, a
splice cassette, translation initiation codon, translation and insertion
site for introducing an insert into the vector. Preferabl [ cleic
acid 10 moVOHE 83 operatively Iinked to said expressiQﬁih?3ﬁ®F§?£Zequences
all owi ng expression in eukaryotic or prokaryotic cells. It is envisaged
that said vector is an expression vector conprising the nucleic acid

mol ecul e encodi ng a bispecific single2dhain antibody constructs defined
herein. The term"regul atory sequence" refers to DNA sequences which are
necessary to 15 effect the expression of coding sequences to which they are
| i gated. The nature of such control sequences differs dependi ng upon the

host or gaFyffernidte Pit RkehvedRsl for AftHel PuUrpBEs BRE eRIcRRNSEA InholebDed HitEy
pronoters, ribosomal bindi n%_'_m tes, and termnators. In eukaryotes
pi

gener al | y Ceoiin: ofors &xaerise s tipester Hasnds mendios, nuelepliden aanaleguasd, S some
| nst ances p, SINARGH $nay! B@nﬁ%f%l' tﬁﬁ‘tfﬂés tQﬁ'Iiie{tiaﬁS&fr i hﬁaei%oa(]r:iﬁc&efe%ule-rhe term
ed to 1nclude & conp

"contr.ol sequence” is’inten a mninmm a onents the
presende afainkl erdoaaedios exesunlsasksiin thepredisSaidmuckiriacid ynadades imagbade

addi ti onal,_adv egus conponent The .t.erm "aper.abl vy | inkedy: reters to a
j uxt aposi t‘ﬁaBFﬂC@%@?%i %' FfRRIPY o“eéci?rscosr'ga'n'agsac?r?'%%hc ei"f‘l‘* Fg?\%ﬁ' Bnshi p
permt E) : ng?e_; mfmgiptidmmdidénud@ictahﬂi mol'eamlem?m@ mgm_ethis reé?;’ﬁao& it:i@ralsoﬁtb sequence
"operably |inked" top a coding sequence is ligated,in such a way.that

expr essi oﬁeﬁndﬁﬁo@g@‘?héuﬁag%deqt@eﬁ?ﬁiQ:ev'éﬁfdufﬁﬁege%ﬁfﬁﬁtw@ngy(ﬂﬂ?ﬁat i bl e
with the ﬂ%?é;ﬁ&]ticsﬁewaéﬁés. Ih anHef ohibRdmREH 'sBld AGCIEIBNERI hidlébulisoapat er, it
is obvious for a skilled person that doubl e-stranded nucleic acid is

pr ef eflBbl yahelask Metimrssfor thee detestianeof Rusiaie acids g wellkapny iadherpr egdsi on

et O AL SRR ERAn DR of AP LSdbebioh Fhis i8R e thely
transforma sel ected host an ovi des ‘tor “expression of a codi ng sequence
i n the selbedtsetul farsicredring methods forerifying seccetsfiul WOo20Gidbh kHal38 Bucleic

PCT/ EP2004/.00 7.,.27_1nstan b oni hg,vectors. binary vectors or

i ntegrati ﬁ@&fﬁ@?‘c‘s‘#‘? d@&;ﬁg@a%ﬁqe Sgr ?’@g@?EaPaﬁEBanﬁb?%nyof the nucleic acid
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The present invention therefore also relates to a pharmaceutical composition
comprising a vector comprising the nucleic acid molecule described in the present
20  invention.
Many suitable vectors are known to those skilled in molecular biology, the choice of
which would depend on the function desired and include plasmids, cosmids,
viruses, bacteriophages and other vectors used conventionally in genetic
engineering. Methods which are well known to those skilled in the art can be used
25 1o 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
30 cloning vector was used to isolate individual sequences of DNA. Relevant
sequences can be transferred into expression vectors where expression of a



A signals ensuring term nation of transcription and stabilization of the
transcript. Possible regulatory elenments permtting expression in
prokaryotic host cells conprise, e.g., the PL, lac, trp or tac pronoter in

E. coil, a AliplsS S of regulatory elements permitti | in
eukaryoticaﬂ)ozgﬁ ce:+8 s are the AOXI or 10 GAL1 prorroternllanﬁ?/l;eig@?(ﬁ%ﬁr%t he CW-,

SV40-, RSV-pronoter (Rous sarcoma virus), CW-enhancer, SV40-enhancer or a
globin intron in mammal i an and other aninmal cells. Beside el enments which
are responsible for the initiati-on of 2Br anscr | ption such regulatory

el ements may al so conprise transcription termnation signals, such as 15

the SVA0- Rattiar Hohpepfiad i%erehgrré)&'yﬁ;ga? eloRing ARL AT bhBScrint SK

pol ynucl e e. rmore, 'depen e expression~systerh used | eader
sequences p&EMAbpYCIpHBHR322 cand pGBID. phipigat gixpdasion veotas| mtlade qoREr t nent or

secreting it  in t | be added to the codi ng sequence of the
recited n@%rf&bchggp‘sﬂ%gﬂﬁ?ﬁd are wel | known in the art; see also, .
e.g., the regepmiedaiaxatirasomptiseshe nLesreicié eayeae(whichSs Efulassgenbdl ed in

appropriate phase with translation, initiation and termn nation sequences,
and pr 8f e SEBUSNCeopergbly linked ensaid duslein acier sequense tansgdingca dtispagifiss

transl at eq; ji o ninto the periplasmc space or
extracel | %I"?Feo‘t"nggrﬁ%% tcpgﬁgqﬁ?éﬂ}%gqﬁe’?’g’rol ogous sequence can encode a
f usi on pr &ueh meguiatondsequencesi{cantiol plemands) rare finowni torthg astisadeandchpayt i ng

of " expr e, & ETAPRE SpickfasseRe ol Allin phot HebSPeBl g "
expr essi oinseiznosiie faB sﬁohngmg rahr'inis%leinm EFW A ra?rﬁmﬁ%gg%l@%dcml
CDNALD( | e Je P eeh TEKAER i Ebrasaion, BRI checuncess a8 ABmunol

| mmunot helgxfré8&idn irPSligryotibbk pralérydtcefs, PSPORT1 (G BCO BRL). Preferably,

t he expression control sequences will be eukaryotic prononter systens WO
2004/ 10638ds payisageththal sajd aggtor fian AXRIEsIieN yeelapemmrrisng theirials apdg of

hoots. may et BAdRla Rt sindle clin SRBbP Lons kBB ARS b o he.
appr opr i aflbetiesn regulatdny sequencetirefors tnddNAsequennss dihicloare necessalyite for high
o1 L 8RR bbb B EAERb ARS8 5F R Y WA TR IR (011 o
see, e. (. such confrol sequences differs depending upon the host organism. In prokaryotes,
control sequences generally include promoters, ribosomal binding sites, and
terminators. In eukaryotes generally control sequences include promoters,
_ terminators and, in some instances, enhancers, transactivators or transcription
20 factors. The term "control sequence” is intended to include, at a minimum, all
components the presence of which are necessary for expression, and may also
include additional advantageous components.
The term "operably linked" refers to a juxtaposition wherein the components so
described are Ina relationship pennitﬁng them to function in their intended manner.
25  Acontrol sequence "operably linked" to a coding sequence is ligated iﬁ 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-siranded nucleic acid is preferably used.
- Thus, the recited vector is preferably an expression vector. An "expression-vector"
30 is a consfruct that can be used to transform a selected host and provides for
expression of a codir)g sequence in the selected host. Expression vectors can for



t he appended exanples. An alternative, expression system which could be used
to express a cell cycle interacting protein is an insect system In one
such system Autographa califom ca nuclear polyhedrosis virus (AcNPV) is
used as a vector to express foreign genes in 10 Spodoptera frugi perda cells
or in TricKUPIMUYI%3Bar vae. The codi ng sequence of a reB?PEB”Wﬂ@?@VC acid
nol ecul e may be cloned into a nonessential region of the virus, such as the
pol yhedrin gene,.and placed under control of the pol yhedrin pronoter.
Successful insertion of said coding s@&uence will render the polyhedrin gene
i nactive and produce recombinant virus |acking coat protein coat. The
reconbi nant 15 V|ruses are then used to infect, S. frugip erd%gpells or

Tri chopl u#isiancg: baeclopingnyesters.: RBapr yeetors 6f 'Fﬁérqtlﬁge\’ﬁq ¥R E8§51%8s sed
(Smith, "Jeoinfigbs tréﬁscfr@g&:f’bf t@ﬁuclelg'&ﬁ:‘ %Té&ulepﬁ@%raﬁll?tlnto%ﬁ’Qnslan%b}e USA 91
(1994), 534 3227 itional regulatory elements may includ

transcri pmRNWAI Ragulai@nr elgmentnensiuling exaression haﬁwasyota&jem{oagdmtsﬁ t he

b d d/
oy Sl e BRI WEEfRbi, Bf 11oRE sl I I ert 30 1P R SF QB TelE e A/ ©f
t [1 ansf 5Ir< rrﬁdrrga‘aé a?tﬁmlly p&omo&ers pﬂwmhgtm:ﬁ?ﬁm afrtdanpbrmﬂoa amda)t : pﬁtehillw;ﬁmyml & to
those skilled in the .art a onpri se r a .an ol i
r esi st anc® SignalRLNSHENG W'E@f‘:’@n& %@pchpt?q{hppé "Lzﬁt'%r?% g?"s%'aFﬁgf tance to
net hot r ex@e8sibleeirésulatBh2 Mierhoms | ﬁlérmiftuhgféxp‘iéssmrﬁdki prokdn/oli@Oast a4 25 149);

npt, which confers resi'stance to the am nogl ycosi des neonycin, kanamycin
and paron?@mﬁ”%ﬂeﬁiger theesl s daa dip EREer Jpropmotaro iR E. %7-@@5?*%Hleﬁy@ro whi ch

f
S0l 11 onal OB Aol Bnldtlr Bt BiBaR n CHRRORE HoLbedls ard e AR or 11 owe
cells1@o ﬁAufl premoiterdo lyeastror fheaChiVbf Sv491oﬁs%mmdﬁers(aouwsamm Vinus, cells to
til h 3 t d. S
Ush g5 ( 1500y SRbRAchrPS QA% Bhantdr B B ciobiR et imalie B Shidr i | 571
utilize nealtwse (V\D 94120627) and WO 2004/ 106383 PCT/ EP2004/ 005687. 29 ODC

i thine_d b \m h f st h
ecar bgi‘iﬁgé’@afﬁ»%n? iR TESRSIR 1101 Jhebngationneh SEnBRIREPe RSBl ogue,
1987, In:p ét@ elﬁméﬁwnﬁwalsmomﬁnd@tm&.gfoﬁtahmmon%nélssrsrubngasHar bor

Labor at oré‘ or deanj nase from Asper us terreus which confers

resi sf@nc 40-mhgéy pide @rnthe me\as&su dymstregmy ob dhp rolynctesiden 59
(1995), Zﬁﬁﬁhgﬁ?@e, depending on the expression systemn used leader sequences capable

of directing the polypeptide to a cellular compartment or secreting it info the
medium may be added to the coding sequence of the recited nucleic acid
éequence and are well known in the art; see also, e.g., the appended examples.
20 The leader sequence(s) is (are) assembled in appropriate phase with translation,
initiation and termination sequences, and preferably, a leader sequence capable of
directing secretion of translated protein, or a portion thereof, into the periplasmic
space or extracellular medium. Optionally, the heterologous sequence can encode
a fusion protein including an N-terminal identification peptide imparting desired
25 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/CMV, pcDNA1, pcDNA3 (In-vitrogens), pEF-
DHFR and pEF-ADA, (Raum et al, Cancer Immunol Immunother (2001) 50(3), 141-
30 150) or pSPORT1 (GIBCO BRL).

Preferably, the expression control sequences will be eukaryotic promoter systems



Useful scorable markers are also known to those skilled in the art. and are
commercially avail abl e. Advantageously, said marker is a gene encodi ng
Iuciferase (Gacomn, PI. Sci. 116 (1996), 59-72; Scikantha, J. Bact. 178

(1996), (R £l uorescent protein (Cerdes, FEBSIJ,B;% 996) ,

44- 47) or %’b g%ucuronl dase 10 (Jefferson, EMBO J. 6 (19 réng‘ég'? 6\%07) Thi s
enbodi nent is particularly useful for sinple and rapid screening of cells,

ti ssues and organi snms containing a recited vector. As described above, the

recited nucleic acid nolecul e can be d8ed al one or as part of a vector to
express the encoded pol ypeptide in cells, for, e.g., gene therapy. The. 15

nucl &1 ¢ 2] fodBLSbBR. 8ol SRIATR, GUHBIURG o RavERLHOS AR Shafdc0d g
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systens for in-vitro or in-vivo gene erat%/ are described in the
|.tera§uréoléa$aoraaed s ligatiop of tee Belmeenvdgmﬁ 2 inveptiomeay feflovs sge. a.9qg. |

G or dano, 2 (1996), 534-539; Schaper, Circ. Res. 79 (1996),
911- 919; Jgieg‘g%@gé%gﬁge 256 (1992), 808-813; Verma, Nature 389 (1994),
239; | sné.n altesmative emeﬁsl@%ystemmhmmwouwmhumm egpress eResll cydle( 1995),

05 699; AR RN 19 ettty h ong Yl sy GurcBiajilamiter | ° i

Gene Thernuﬂeérlﬁﬁy‘&')edros?!é'éi&:@ CNMI)GB uMaHSVbﬁdrtumré’ss(fb%@ geﬂeb4m716 VO
94/ 293&9 WO 97/ 00957, ? 9: US 5, ? or E rrent
Qpi ni RPEFeRieE, B‘F’Bﬁﬁ’a '?PM%) 116 ”%ﬁda”"l*ﬁe P%@PE"@& ﬁﬁg PRte 0L g d

ol ecul es rauitdd WaEbRY scidoidalcingy 88eHndA ikte'a ﬁbrfe%éntlallﬁégﬂﬂﬂéﬁthé) Rir@g, for
introduction via |iposones, or viral vectors adenoviral, retroviral)

into the &6¢h as thep@yhadrip geng; and placeq gnder l ph@emlyhedmpm@aowss
PCTI EP200 |
é%@éé‘ig P%éh &ny%‘d Ccoﬁﬁnllgl gecﬁ{]engggmn@ e QF tﬁeerp'omdrg&neg’ eRbrom nost

preferably sai o an I"c stem cel |
can be, | n‘tashvaaamchprcm!use eenorrbinand yirugl Eskingloeat profeinlagst. Tﬁeo@conraﬂamant Acad.

5 ek e 4850 4 o' S PRRSERSER 1 Pheh B i RIS,
cosm ds, e peetsinand thacinwentipphdgeaspressdd (Smith, J. Virol. 46 (1983), 584;
Engelhard, Proc. Nat. Acad. Sci. USA 91 (1994), 3224-3227).
Additional regulatory elements may include transcriptional as well as translational
enhancers. Advantagecusly, the above-described vectors of the invéntion
20 comprises a selectable and/or scorable marker.
Selectable marker genes useful for the selection of transformed cells and, e.g.,
plant tissue and plants are well known to those skilled in the art and comprise, for
example, antimetabolite resistance as the basis of selection for dhfr, which confers
resistance to methotrexate (Reiss, Plant Physiol. (Life-Sci. Adv.) 13 (1994), 143-
25 149); npt, v;rhich 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 cslls to utilize
indole in place of tryptophan; hisD, which allows cells to utilize histinol in place of
30 histidine (Hartman, Proc. Natl. Acad. Sci. USA 85 (1988), 8047); mannose-6-
phosphate isomerase which allows cells. to utilize mannose (WO 94/20827) and



conventionally in genetic engineering that conprise a nucleic acid nolecule
encodi ng the pol ypepti de sequence of a bispecific single chain antibody
constructs defined herein. Preferably, said vector is an expression vector
and/or a gene transfer or targeting vector. Expression vecto derived from

;
vi ruses suM® A¥WHEB ot r ovi r uses, vaccinia virus, adeno-%%g%o%@ogﬁfs@i rus,

her pes viruses, or bovine papillom virus, may be used for delivery of the
recited polynucl eotides or vector into targeted cell populations. Methods
which are well known to those skilled280n the art can be used to construct
reconbi nant vectors; see, for exanple, the techniques described in Sanbrook
et al. (loc. cit.), ,Ausubel (1989, lac cit.) or other standard 15 text books.
Al ternati \@P@ (QQHEh'P%C PW%@@@S@DC@&M %*%ﬁuf%%s anee vIoc(tR? s OFIRNGe
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containing the ™nucleic acid nolecules of the invention can be transferred
into the H&ST. dwl CuggninSlommuniestiongeinh Metcculari Bielagys yCald pBprinan diashort he type
of cellul ar, ' r |G| leQr LQRL¢L S~canmonl y
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el ect r 6poBiastioidimByTdreunss Bibsti Biake dhaol. Biddhelai59 (1883)s233:238nbr ook, supra.
The recit ctor y be the pEE-DHFR, pEF; ADA qr. E-neo. The vectors
DEF- DR SR EAEOHIE ol (IS KMo PntioRe PG I 16 9t AREkeToer ol

( PNAS ( 19@bmn¥stciallPakildBR5 Addiiaddouslyctaid mark 618 @egerkenanending wameraeher 25
(2001) 50&%), 141-150). 1t is further_ envisaged that thgﬁéhar maceut i cal
conposi ti d@iasemin £l $deh1§ 61996) Athf4 stckantha ok BachddBdi » &1k BEA8EF ect ed
with a ve [ : Fdhed at . r %‘Hfiﬁ
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one oft0t héJeflsrsps, BMRO o6d 19816 39Q1-3907). Tois cxrbadimint is pariculasivt usefaihe
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of a genevedonding the above. described bespecific single chan antibody
OO e ks R ey Wk 5 SolPAa co pESRA B BB oot o
it may be ofaiveb@r teskpréseiiblonebdapalgisptidy in C8IB, Rrsé.gs ai@nb eharayy. Mhekar yot e
or eulﬁgr y?'ltulcl((:eiccaeéimli 'molécules or vectors containing the DNA sequence(s) encoding any
one of the above described bispecific single' chain antibody ‘constructs s
" introduced into the celis which in tum produce the polypeptide of interest. Gene
therapy, which is based on introducing therapeutic genes into cells by ex-vivo or in-
vivo techniques is one of the most important applications of gene transfer. Suitable
20  vectors, methods or gene-dslivery systéms for in-vitro or in-vivo gene therapy are
described in the literature and are known to the person skilled in the art; see, e.g.,
Giordano, Nature Medicine 2 (1996), 534-539; Schaper, Circ. Res. 79 (1996), 911-
919; Anderéon, Science 256 (1992), 808-813; Verma, Nature 389 (1994), 239;
Isner, Lancet 348 (1996), 370-374; Muhlhauser, Circ. Res. 77 (1995), 1077-1086;
25 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 (1998), 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
30 for direc? introduction or for introduction via liposomes, or viral vectors (e.g.,

adenoviral, retroviral) into the cell. Preferably, said cell is a germ line cell,



The term "prokaryote"” is meant to include all bacteria which can be
transfornmed or transfected with a DNA or RNA nol ecul es for the expression
of a protein of the invention. Prokaryotic hosts may include gram negative

as wel | as“gf%m‘,ﬂ,gﬁbtlve 10 bacteria such as, for exanp},@%lg“?“gn(ra%és? S

typhlnurlun1 erratia marcescens and BaC|IIus subtilis

"eukaryotic" is neant to include yeast, higher plant, insect and preferably
manmal i an cel | s. Dependi ng upon the hgat enployed in a reconbi nant
production procedure, the protein encdgded by the polynucleotide of the
present invention may be glycosylated or. may be non-glycosyl ated. Especially
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i nvention, said "protei naceous conpounds" providing an b activation signal

for i mmunéesqribedtinrSarehoek etrgls (Ipe, cig), d\usabwﬂ%%rloacqt;)\mtotb&r gpgdard  for T
Celo” 185 g RgbtS ARmARBY, L Al LGS el PR B Sholbicc b .
NKG 2D engeagpinatifuted into liposomes for del:very to target cells. The vectors contalning the
nucleic acid molecules of the invention can be transferred into the host cell by well-
- known methods, which vary depending on the type of cellular host. For example,
calcium chloride fransfection is commonly utilized for prokaryofic cells, whereas
20 calcium phosphate treatment or electroporation may be used for other cellular .
hosts; see Sambrook, supra.
The recited vector may be the pEF-DHFR, pEF-ADA or pEF-neo.
The vectors pEF-DHFR and pEF-ADA have been described in the art, e.g. in Mack
et al. (PNAS (1995) 92, 7021-7025) and Raum et al. (Cancer Immunol Immunother
25  (2001) 50(3), 141-150).

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
30 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



conpound. Preferred formats of proteinaceous conpounds conprise additional
bi specific anti bodies and fragnents or derivatives thereof, e.g. bispecific
scFv. 10 Protei naceous conpounds can conprise, but are not limted to scFv
fragnents specific for the T cell receptor or superantigens. .Superantigens
directly bVRd"¥@%38Ertain subfanilies of T cell receptd?%63§Wﬁ§F@$}egions in
an MHC-i ndependent nmanner thus nediating the primary T cell aectivation

signal. The proteinaceous conpound ma%/ al so provide an activation signal
for i mmune effector cell which is a 18l1non-T cell. Exanples for inmmune
effector cells which are non-T cells conprise, inter alia, NK cells. An

additiona)_technical feagture of the pharnmaceutical conposition of the
vent 1 oate Bt e A exbrasoobe h dRDB SicRing Be e &saBPelLs - a7c
20 An al t pagpricificSirepdestina@itibo®f coridrucyention relates to a process for the
production of a pgarnaceutical conposi tion of the invention, said process
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sequence the present invention may be glycosylated or may be non-glycosylated. Especially
15 preferred is the use of a plasmid or a virus containing the coding sequence of the
pblypeptide of the invention and genetically fused thereto an N-termirial FLLAG-tag
andlof C-terminal His-tag. Preferably, the length of said FLAG-tag is about 4 to 8
amino acids, most preferably 8 amino acids. An above described polynucleotide
can be uéed to transform or transfect the host using any of the techniques
20 commonly known to those of ordinary skill in the art. Furthermore, methods for
préparing fused, operably linked genes and.expressing them in, e.g., mammalian
cells and bacteria are well-known in the art (Sambrdok, loc cit.).
-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
25  preferably a human cell or human cell line.
Particularly preferred host cells comprise CHO cells, COS cells, myeloma' cell lines
like SP2/0 or NS/0.

The pharmaceuticél composition of the invention may also comprise a
30 proteinaceous compound capable of providing an activation signal for immune
effector cells useful for cell proliferation or cell stimulation,



10 defined above, a vector as defined above, a host as defined above and/or
produced by a process as defined above for the preparation of a
pharmaceutical conposition for the prevention, treatnent or anelioration of
a tunorous disease. In particular, the pharmaceutical conposition of the

present i nyRNhhHeiBY be particularly useful in preventinge ofiRLds?r ating
and/or treating cancer. 15 Preferably said tunorous disease I's epithelial

cancer or a mininmal residual cancer. It is envisaged by the present

i nvention that the above defined bi spgéi fic single chain antibody
construct, nucleic acid nol ecul es and®¢ectors are adninistered either alone
or in any conbination using standard vectors and/or. gene delivery 20

systems, afd QBidipRably cBﬁn?Sﬁrlit?ris Wbt (n@eridBl "RESH tHdaRbhAI @&ﬁﬁﬁt&nﬁh% carrier

t
or excipient. Subsequent to adm nistration, said nuclerc aci ecul es or
vectors mhgvéhdefinesiddigpacificeingie chhin antbadyecapsinaciebufati¢ast snépdditionan t he

ot her han i : ct S i C ecific for certain cells
or ti ssuggmﬁﬁé%eoy esﬁ{q§wg§§ﬁ'tg;gk§qrﬁ§9$\{@&i ({?5@% @V%'ﬁté%aceut ical carriers and
exci pi egt n tf%ﬁ(i]glg_m eflmrd p%rgkémménﬂqh,f@i@PﬁrgteTﬁm:egh?b@mtpﬁmﬁdsc@i’n@c?l_‘@@ﬂi tions
pr epar accordin e inveniion c e use or e preventi.on or

treat rrgnt asvvaaené?ﬂnﬁgfqrﬁ@"&wsﬁeq%&ﬁ Qfm@ﬂgﬁi %Sagéﬁﬁthﬁfﬂ'ﬁ@%ﬁﬂ'}a'i t is
possi bl e §g w&a:sgggj? %rfaﬁﬁ@ruidsﬁﬁah|a@&ymﬁééu1&nnatecﬁle§ of fi'}éeé'?—fée?ﬁlg, \Wiyeh

conprises descri nucl eic acid nol ecul es or vectors I n' t herapy. 30

Sui tabl e §edd BBLLErafusiier eytekingyintenlelkindeld. oghraran N ®ngagiodat ed

d | . 1 ) [ -.- y
et ovi 1 uSEEPER. DRkt meRET Bhcifar Sl bamBd s Sormfie audibnce
adeno- ass bispatifid antibodies ,andairagrgents har derividdivés, évereofl engicbisparifiascils to a
i fi i'te in the body f th | | i shed i
b1 ol 1 407 ¢ PhRiFinpEroiic oanasn ey Bambrie, 5 AFF el PR SO ERORLE. Nt |
Acad. Scl gpséits &t the9P kil rédelfior2dR Suiperbibliddne! Stpbkptigersotirédly Bitditery of

nucleic 5 acids caonprise partjcle-nediated gene transfer as, e.g., .described
r

. ed : .
in Verma, cetale supipilies of 1bgaY reeepion yariakie regiepsn aan M1GHeReNdtr el at es
Lo a et Nathrhef thil® nRidRHRG ! hE prirhdrgat TEeN)t activaticHTBigh8l, Alried BrofindoddudOr OuS

di sease conprising t ep of .adninistering to a subject In the need
t her eof aBORPPRd May algeoRravida apiasheation signsl gyu@rrwngierﬁfeah@r celbahicbdhat r uct as

defingg aRBN& cah."Hehfiids st ifinAfUERstor Sl alhiBs Srd HRKer cBils’ E6iBhisdS

inter alia, NK cells.

3 An additional technical feature of the pharmaceutical composition of the invention
is that said pharmaceutical composition is thermostable at = 37°C.
20
An alternative embodiment of the invention relates to a process for the production
of a pharmaceutical composition of the invention, said process comprising culturing
a host defined herein above under conditions allbwing the expression of the
construct and recovering the produced bispecific single chain antibody construci
25  from the culture. a . -
The transformed hosts can be grdwn 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
30 expressed polypeptides of the invention may be by any conventional means such
. as, for example, preparative chromatographic separations and immunological



defined as defined above, a host as defined above and/or produced in by a
process as defined above. Preferably said subject is a human. 15 The net hod
for the prevention, treatnment or anelioration of the invention nay conprise
the co-adm nistrati on of an above defi ned proteinaceous_conpound capabl e of
an activat MSH2YYAIB for i mune effector cells to the shb]/ERROPRETco-

adm ni stration may be a sinultaneous co-adm nistration or a non-sinultaneous
co- admnistration. ?0 It is particularly preferred for the use and the

met hod of the invention that said tudrous disease is epithelial cancer,
preferably adenocarci nomas, or a mninmal residual cancer, preferably early

lidt t t lid,t ; Iy,
The. pr coormePRRDERT P SEhole TN g e e 3R pRinoEiog AL pettide o chai n
anti body Ccm@aeaugtg B?aﬂ@tlaﬂ@@ taRY pol ?eﬂitid?el 61 thedtiehtion G¥eR R saRbste i ned
above, a vector fined above an a host as defined above. It is also

envi saged th%appertd@é RMPETS- t hi s i nvention conprises a phar maceut i cal
conposi ti GIE\I AondftDRS kRafle cﬂgtén‘?ri B AYS wifi cﬁ Qﬁ‘éwﬂ&é‘ﬁpr@ésuéﬁ‘a%eﬁgfgﬂvﬂf fd On with

further canents to mn| stered to a patient nedi cal
t reat mént toe artnaret dienmssad harﬂnme.lmﬁe%mw@mezfmp@@eduresEfor fflee Fi gures

h F f th ti-CD3-anti- EpCAM
const r uot SRR R A A ARER L Ve (SEQ 1D MO c 11 12), By
antl-CD3 VHW aL x 4-7 VHVL (SEQID NO:1,2), O anti-CD3 VHVL at. Ser x
-7 VHVL (S :{, 8 4-7 VHYL (.SE
£ 13, 14( EB)‘e&ﬁ SIngfiye %%JOE%PE?S?HW?”V%@P{ VF%EE ‘?’[Eh 9%%‘%%& ant i - CD3

VHVL aL x sﬁTgl& cHEMLaﬁt%%@yléBn%&ct%éheﬁnéa aeaw,- %chcaLse%@bné g sl0 VHVL
(SEQ ID NO 9, 10), anti - CD3 D NO : 17, 18),

1) antl0- ctefi wl/Lab@vg, R Begior wvéeﬁ@qab@ye N@ hqs@ @eo)deﬁueyd abpve GORl/&HVL al x

3-1 VHVL EQID
NG - 47, 4P oried i pifbesty difhed Hbbierf ndl Mepfroey & phelpgEiieat S | Oy
VHVL al Seomposiien fothe pREQNTIED, kidatridnt 62 pmelidfatianof a @MGorgkvdissase.x 3-5 VHVL
(SEQID N(Pn pa%ﬂc%@r tlgg p%g%a%‘rf" céf%m;%‘suﬁ(onllof the present invention may be

particularly useful in preventing, ameliorating and/or treatlng cancer.

15  Preferably said tumorous disease is epithelial cancer or a minimal residual cancer.

It is envisaged by the presént invention that the above defined bispecific single
chain antibody construct, nucleic acid molecules and vectors are administered
, eithér alone or in any combination using standard vectors and/or gene delivery
20 systemé, and optionally together with a pharmaceutically acceptable carrier or
excipient. Subsequent to adminisiration, said nucleic acid molecules 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 'ceils. Suitable pharmaceutical carriers and excipients
25 are well known in the art. The pharmaceutical compositions prepared according to
the invention can be used for the prevention or ireatment or delayi’ng 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.
30 Suitable gene delivery systems may include liposomes, receptor-mediated delivery
systems, naked DNA, and viral vectors such as herpes viruses, fetroviruses,



51 VHVL (SEQ ID NO.:55,56), P) anti-CD3 VHVL aL Ser x 4-1 VHVL (SEQ ID
NO. :57,58) and Q anti-CD3 VHVL stL x 4-1 VHVL (SEQ I D NO. :59,60). Figure 2:
FACS anal ysis of the constructs A) anti-CD3 VHVL stL x 5-10 VHVL (SEQID 'O

NO. 18), B) vaidos/fessVHVL StL x 4-7 VHVL (SEQ I D NO. 14), &@E@E‘“ X VHVL
at. x 5-10 VHVL (SEQ ID NO.:4), D) anti-CD3 VHVL aL x 4- 1

NO. :2), E) anti-CD3 VHVL aL Ser x 5-10 VHVL (SEQ ID NQ. :10), F) antl-CD3
VHVL aL Ser x 4-7 VHVL (SEQ ID NO. :8)g4G anti-CD3 VHVL stL x 3-1 VHVL (SEQ
ID NO.:12), H) anti-CD3 VHVL stL x 5. 3% VLvH (SEQ ID NO.:20) and |) anti !5
CD3 VHVL stL x 4-7 VLVH (SEQ ID NO :16) in CD3 positive Jurkat and EpCAM
positive #dgrmvirldess eindsadehosimsbtiatan Vil'usesj ghiong hathsrsbiDediveryg . of | mucleic kat  and

Katolll cell,s, the d l'i ne liP]cggjfcates Ee shift of the ne the contr ol
Conl'y secBH g aReenbeste, n ol BF sBne iBsEDy herp? a.%aecro

ant i - EpCAiag!td bigﬁﬁlccdémlé@' sy@tambﬁf&h &N that Biescriveldhy) WiRamBQPRod, IMatbi specific
construct of interest. 20041106383 "PCT/ EP2004/ 005687 36 DNA

S ant noAgRd- (50 AU 8841891 AEBGAT29)E DA shodier tea ASivEOCPNUGENa. 7 VLV

"o L : 20" 30§(W%:&-§E@d\}%/rhﬁe~ ridai é%g? 5#“?’&%@’%@%@3§é§mhyéﬁ%mm

anti - CD3 Tkl (36868), BONG9938, 39) and E) 5-10 VLVHx anti-CD3 VHVL (SEQ ID 5
NO. : 43144). Figure 4: FACS anal ysis of the constructs A) 4-7 VLVHx anti-CD3
VHVL (SEQ ID NO :42), B) 3-5 VLVHx anti-CD3 VHVL (SEQ ID NO-:30), O 3-1
VLVHX ant Furifigimokdifie (rivieRtiod réletes3f) a hbthdd JfoNEhé*'prmhtiorGDaeéﬁHﬁht oBEQ I D

NO. : 39) and @[ﬁé 1? VLVHx ant |- CD3 VHVL SE?F ﬁé constructs in CD3
posi tive 3TP Ah&' %@Wﬁhﬁa{sﬁ‘v@‘m g e s8R Qf agmiMpieing d0tde ri ght
shows i neliieot u'F'ttilsUhgecﬁme?eéfeé?f %&é%n?b%éﬁé&ﬁi&%ﬁ@é Bhsth FHEDEREAM

bi specific anti body containing protein fractions froma Zn-Chel ating
Fract ogel mr)str@@ﬂ fined 2b0vawa nuglgh agigsngpenemas defiredoalpvans vedar 89- 450 m

SR
process as deﬁned above .
Preferably said subject is a human.

I5 The method for the prevention, freatment or amelioration of the invention may
comprise the co-administratioh of an above defined proteinaceous compound
capable of an activation signal for immune effector celis to the subjeci. The co-
adminisfration may be a simultaneous co-administration or a non-simultaneous co-
administration,

20 it is particularly preferred for the use and the method of the invention that said
tumorous disease is epithelial cancer, preferably adenocarcinomas, or a minimal
residual cancer, preferably early solid tumor, advanced solid tumor or metastatic
salid tumor.

25  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

30 administered o a patient in need of medical treatment or intervention.



construct containing protein fraction that was used or further purification.
Figure 6: O Arepresentative protein elution pattern froma Sephadex(r) S200
gelfiltration colum at 280 nm The protein peak at 82.66 ml containing

bi specific_anti bodies against CD3 and EpCAM correspond ul ar

wei ght of QP 2085194883 Fractions were col l ected from 40-?&11%8m%"17®%‘§ﬁt I on
time. :5 Figure 7 A) Cation exchange chromatogramof 3-1 x anti-CD3 (SEQ ID
NO. : 36) shows the overall charge iso%#rms of the protein. Cation exchange
chromat ography was perfornmed on a MTMi S(r) . (Amersham) colum. After washing
with 20 MM MES buffer pH 5.5, the protein was eluted wth a gradi ent of

el ution byfd oW Ng 1 ;0 M Nad ; 0-30%in 60 colum vol unes. The

bi specific cor?struct was eluted at 23,58 m. Unspecific protein was el uted
wth 1 MNaCQ starting at 50 ml. WO 2004/ 106383 PCT/ EP2004/ 005687 37 B)
Cation exglgﬁl 9%, chromat ogram of 5-10 x anti-CD3 (SEQ I D NO. :44) shows the
overall c ge isoforms of the protein. Cation exhange chromat ography was
per f or medDH# amd Biring @cidAsedizachid fee idhtiC R asti-EpCAM@Esnatutte ) antia shoul der

at 5 35, Unspegi f.i r i s,.el.ut I, I rting at 50
M F a0V SRECT YRS 8 B aG el Bl b o W BT dpa T ¢

singl e ch@Eg AINDCAE), 6) MPCEBVHVIRGL S8tk 4720\ (SHT) 60 W7, V] Dt mar ker
Lane 1:- ce|l culture supernatant; |ane 2: |IMAC flow through;: l'ane 3: | MAC
wash: | andMtuCOBNAYlesthax d-7 VHYA(SEQ NG 1184 4nk) B@U(}D&g\éﬁiﬁgﬁﬂE{SéﬁN and” CD3
obt ai ned i aki@n. F SARNL AL | Vesigr is of
purified %%@I\(/Iggpsﬁpjehlg'ﬁ%’1??’#3%“% a::s’n an?T E‘\;}%} pr ot el r?z% ?%(I:\??!?ﬁ "Lane 1:
cel | cul t G} anteGPSrVidYkal ;Sarxfe10 VHVNGEQ BWNO5:St ho) iy antHCEVEVLSMAC wash;

obt ai o ¥ Pl YL IGRG 26, MR- PEi] IE e R gL R 80 VSRR ITY
EpCAM bi n@r:49,20},i) GaH:GD3 (HBAQL B NO.VHE) (SEQ lmNDr:w,?4?<); B BOi(CIED | [E> o
NO. : 4), - CD3_x4- 7 ) . 15.T cl pne
0ol i 2 ner PVERY e eV 35Rd 1 N 7 g i b abara Byt oy o
PKH26 dye(SEDI 1D INO.&43), 50, WY 2R TR Ver/Ladlt er RiSHHVL GEQ MOIND.:51,52),

N) anti-CD3 VHVL stl x 3-5 VHVL (SEQ ID NO.:53,54), 0) anti-CD3 VHVL al x 4-

5 1 VHVL (SEQ ID NO.:55,56), P) anti-CD3 VHVL al. Ser x 4-1 VHVL (SEQ ID
NO.:57,58) and Q) anti-CD3 VHVL stl x 4-1 VHVL (SEQ ID NO.:59,50).

Figure 2: _
FACS analysis of the constructs-A) anti-CD3 VHVL siL x 5-10 VHVL (SEQ ID
‘0 NO.:18); B) anti-CD3 VHVL 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 sfL x 3-1 VHVL
(SEQ ID NO.:12), H) anti-CD3 VHVL stl. x 5-10 VLVH (SEQ ID NO.:20) and |) anti-
5 CD3 VHVL stlL x 4-7 VLVH (S'EQ ID NO.:16) in CD3 positive Jurkat and EpCAM-
positive Kato It cells. A shift o the right shows binding. in Jurkat and Katolll celis
the dotted line indicates 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.
30 '
Figure 3:



chain anti body incubation with FACS analysis. 5 Figure 10: Cytotoxicity
assay of N-term nal EpCAM bi nders 3-1xanti-CD3 (SEQ ID NO :36), and
5-10xkanti-CD3 (SEQ ID NO.:44) . CB15 T cell clone and CHO EpCAM cells were

used in a”v@izﬁoﬁﬁkis?” of 5:1. CHO EpCAM cells were staiqu%‘g%ag&ll—QG dye
I [ I 'body i

and the cells were counted after bispecific single chain an ncubat i on
with ;0 FACS anal ysis. WO 2004/ 106383 PCT/.EP2004l1 00987 38 Figure 11: A)
Sequence al i gnnent of the CDR3 of theBSVH chai ns of EpCAM 3-1 (SEQ I D
NO. :,80), EpCAM 4-1 (SEQ ID NO. : 88), EpCAM 5-10 (SEQ ID NO.: 96), EpCAM
3-5 (SEQ ID NO.: 84), EpCAM 4-7 (SEQ ID NO. :92), conpared with -CDR3 of the 5
\C/I; chain mﬁAf&nﬁAMnh WM& acitilBeguenct 38 irt: aiﬁﬁgpllﬁxm-apmggg-?cgé@n%u%s -asgg;nl ds B)
nparisqn of the cyt ot oxi ctivity of 3-Ixanti- NO, ., . b-
oxant | - /e CENEVL ASECS Nk 22 BY SR M ent SRV hABEC DB 5- 10
(SEQ I D Ng na ' Ny &idke 7@3@@'- I cells
and Kat owl@lrﬁég%?"lgg)t’@rl\%?ﬁ%)ﬁ n a %Q%ylﬁ‘g?fl 0 ofibl : 'I?’g'gl,(g#’ol If‘q (;EI% wer e
st ai ned WintiHCD® VENAp(SEQ AR iNE A3 rand: E)e5-d 81 VLY Hicanrti-COnVHML 48E@rIDbi speci fi ¢
si ngl e ck@fgm iﬁﬂ)i body incubation with FACS analysis. The invention will now
be descri d4 y ‘Teference to the follow ng biological 15 exanples which are
mer el y i |Rigater 4t FACS andlysisafiiod constinetscANSTrviadhbaanthCDNVHYL i(®BQ IDf scope of

const r uctD A Bbers DK AERA vl EERD A HO. R ERR e e b

vari ous SIHVACISE®RID NO.SB&ND) 49V VHREAF-ODBNPAVE (SEQEDADSSH A EYS\t | - EDCAM
VH and VL variable domains of the antibodies 3-1 are shown in SEQ ID

NO. : 79, 6, Viddhix gpti-CR3VIHKL $BEQ IPINROA4B gonsdmictsgp CLa posjtive =i'LH’k3;3@DgI D NO. : 87,
07, of TRC A borkr Kool A St to Bl rigtt il Bitihg, "\ 004! 106383
PCTI EP2004/ 005687 39

Figure 5:

A representative elution pattern of an EpCAM bispecific antibody containing protein

fractions from a Zn-Chelating Fractoegel® column at 280 nm. High adsorption at

5 280 nm from 50-450 ml retention time was due to non-bound protein in the column
flow through. The arrow at the peak at 530.09 mi indicates the EpCAM bispecific

construct containing protein fraction that was used or further purification.

Figure 6: | , _

0 A representative protein elution pattern from a Sephadex® S200 gelfiltration
column at 280 nm. The protein peak at 82.66 m! containing bispecific antibodies
against CD3 and EpCAM corresponds to a molecular weight of ca. 52 kD.
Fractions were collected from 40-140 ml retention time.

‘5 Figure 7 S
'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
0 MNaCl: 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.



Table 1. anti-CD3-anti-EpCAM and anti - EpCAM anti-CD3 constructs SEQ ID NO. :
Construct Domain Distinctive Construct No. arrangenent feature

anti - CD3xant | - EpCAM constructs SEQ ID NO.: 1,2 anti-CD3x4-7 VH VLXVH VL SEQ
ID NO.: 3,4 anti-CD3x5 10 VH VLXVH VL SEQ ID NO.: 45,46 anti-CD3x3-1

VH VLXVH VIO BMY0H3ING - 49, 50 anti- M5 VH VLXVH- VL SECT/EROR{A0S688 5 56
anti-CD3x4-1 VH VLXVH VL SEQ ID NO.: 7,8 anti-CD3x VH VLXVH VL Cys- Ser
mutation 4-7Cys-Ser SEQ ID NO : 9,10 anti-CD3x VH VLXVH VL Cys-Ser nutation
5-10C s-Ser SEQ ID NO.: 47,48 anti - CO¥3- 1 VH VLXVH VL Cys-Ser nutation SEQ
ID NO : 51,52 anti-CD3x3-5 VH VLXVH VL Cys-Ser mutation SEQ ID NO : 57,58
anti-CD3x4-1 VH VLXVH VL Cys-Ser nmutation SEQ ID NO.: 11,12 anti-CD3x3-1
VH VLXVH- VL ((AS)3 -l'inker SEQ ID NO : 13,14 anti-CD3x4-7 VH VLXVH VL

(&49) 3 -1 B)iaation SE@&r@el‘cﬁomdﬁgm off 6-10 REBKACT3 GEQLR\NONA) (sﬁé@}?%el i nker

SEQ I D NO 8 anti:CD3x5: 1 VH-V H VL | inker | D NO. :
20,20 antS et AAroBl SGTORDE - O esAgte. | CAN xheae T Bs EPEY

ant i - CD3xgerforivbld \deHFiYre( 74.STRe bispalifie corbiRidt Dvé%%mt&ﬁat arhbudenyd- 1

VH VLXVH VL {648 )3 -linker 60 anti-E CAM anti constructs SEQ ID NO. :

29, 30 53- sXuht midinereciiypaieinyyas elgded vrithNicv N%@' %@'ileg akabml- cD3 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 I D NO.: 43, 44 5-10xanti- VL-VHXVH VL CD3

Figure 8:. .

A) Representative SDS-PAGE analysis of EpCAM bispecific single chain antibody
0 protein fractions. Lane M: Molecular '-weight marker Lane 1: cell culture

supernatant; lane 2: IMAC flow through; lane 3: IMAC wash; lane 4: IMAC eluate;

lane 5: purified antibody against EpCAM and CD3 obtained from gel filtration,

B) Representative Western blot analysis of purified EpCAM bispecific single chain

antibody protein fractions Lane 1. cell culture supematant; lane 2: IMAC flow
5 through; lane 3: IMAC wash; lane 4: IMAC eluate; lane 5: purified antibody against

EpCAM and CD3 obtained from gel filtration. | |

Figure 9:

Cytotoxicity assay of C-terminal EpCAM binders anti-CD3x3-1 (SEQ ID NO.:46),
0 ~ anti-CD3 x-5-10 (SEQ |D NO.:4), and anti-CD3 x4-7 (SEQ ID NO.:2). CB15 T cell

clone and CHO-EpCAM cells were used in an E:T ratio of 5:1. CHO-EpCAM cells

were stained with PKH28 dye and the cells were counted after bispecific single

chain antibody incubation with FACS analysis. '

5 * 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 antlbody mcubataon with
0  FACS analysis.



WO 2004/ 106383 PCT/ EP2004/ 005687 40 1.1 doning of C-term nal EpCAM bi nders
1.1.1 Preparation of anti-CD3 PCR products a) Anti-CD3 constructs with
original 18 amno acid linker (SEQID NGCs.:1, 2,3 and 4) 5 The N-term nal
original agt ntai ning the 18 am no acid |inker ( 70) was
obt ai ned by %glﬁgg t he CD19xCD3 construct (Loftier %&ﬁzl%udhl%é?ood 2000
95: 2098-103) as tenplate and the following priners (CD3 VH BsrQ:
AGGTGTACACTCCGATATCAAACTGCAGCAG ( SEQ NO. :5), CD3 VL BspEHl:
AATCCGGATTTCAGCTCCAGCTTGEH SEQ I D NO. : %%)) 0 b) Anti-CD3 constructs with
original 18 amno acid lI'inker and Cys to Ser nutation in CDRH3 (SEQ I D Nos.
7,8, 9 angigld 1fhe N-term nal original anti-Cl33 containing the 18 am no

aci d Ilnker (Seq ID NO.:70) and the Cys to Ser nutation was obtained by PCR
using a GI‘.‘D)L@X?QHQHCS aippmest 95 the GARD Af thay Nt chains 2 EpSiAM &+t (SR e pri ners

with the W8 RrEscAty e BRRE Now6h)| Bl sAQARECRID Ol BREARE TSR0
KE?Z? ruct 3-5v@SlEIQant l (OHD). 3?]4)1 Eﬁ@AM $&0(SHD ?NS&Z)&?mﬁeﬂ ;\?’zﬂ CIIRSanclllxeiQ(r)]%(e'rl'he
Loto B0 Ve e e Mgy LB 0cang, SEReR The Nl i e Ra s bt i er A ot

al., Bl oog)LZja%banaén 2 %he k)otods 4caBWE) of B-1xHAE- Cﬁm i(SERB IYHoexransand the

anti - were séparately anplified hefollovvln prinmers (CD3
Vit | oo VIPESREDS (IR AACHo e AR RER BN BEend BIIGHHEG o Vi

N 5 &@@%ﬁ@%ﬁ? GAGS
NO. : 21); , oA

CGCG CCTCCEG
TGACCCAGTEﬂdZKa(OSIHQ:aIIB)m useql in aIBTVRti@ohHD:1. Kamm“meﬁm/mﬁme ( SEQ

oroculd < SiopEh 8RR, A el R Biielr ST TR S A BB B S (1 5

(si ngl e- |mbmm1|oamlmd=m$ dnaiyglg,) (SEQ | D WD 2004/ 106383 PCT/ EP2004/ 005687

The invention will nhow be described by réference to the following biological
'5  examples which are merely illustrative and are not to be construed as a limitation
of scope of the present invention.

Example 1: Cloning and expression of the EpCAM constructs
A number of constructs comprising anti-CD3 and anti-EpCAM in various structures
!0 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 1D 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.
25



41 NO :99)

was

BspEl (

SEQ I D NO. : 6).

| i nker during the subsequent fusion PCR This anplification step
performed with the priner pair CD3 VH Bsrd (SEQ ID NO. :5) and CD3 VL

1.1.2 Coning of the anti-CD3xanti EpCAM constructs

in VHantl.cD3-VLantl-CD3 X 5 VHanti-EPCAM VLantj.EpcAM orientation (SEQ ID
NO : 1,2, SHOPHNGEBI3 4 SEQID NO:7,8 SEQID NO :9, RGVEREHNNSRO : 11, 12,

SEQ ID NO.:13,14 and SEQID NO. :17,18) The N-term nal

ori gi nal

anti - CD3

containing the 18 amno acid linker (SEQID NO :70) or the N-term nal

original anti-CD3 containing the 15 a¥l no aci d standard

10 (AS)3 I|inker

(SEQ ID NO :99) was cleaved with the restriction enzynes BsrGl and BspEl and

subsequently cloned into the bluescript KS éﬁg@or (&t rat agene, La Jolla,
CA), cont ai niTaple AcantirCh3-anti-EpeAM, and antiE cAH-(03) consdrucds or y si gnal
(I eader [PEPEEETH NO.: @ FCOR / BSTG {FT a0fsiain A t 6T (ieBRedge O |thi s
construct] WohRsfrhefo, @ d Genstruct he r StbhgdmenON) f 1 agigiie cOMprising the
respecti antT—= ST T oAt ERC St rdewas ctromedlinto a
EcoRl | Bs E'E"' """" d] st-astracofit a fg—the—c=termnat—EpCAMbinders 3-1
(SEQ | D NGEFP -T2 7] aseonamanc) veaveXyH-Vior §-10 (SEQ 1D N : 95-98) in
pEFDHFR. eri,hﬂﬂ - Mack—et—al—-PRrec—Natd - l. Sci. USA 92
(1995) 7qPEQHIN0. 4,4 3an XAy 9ivH-exgALyE: CDxant | EpCAM cgnstructs in
VH anti.da3:VL_anti-cD3{X0 20 \iantll - FPcAM VHant il- EPCAM orient ation (SEQ I D
Nos.: 15, 1D Q5,40 amtine D3xBet piMitaVLEMHrVIEDCAM ant i bady 4-7- (SEQ I D
NO. : 91- 94)SEQ® VNG 40,68 neat-Carx3cpndd-MLKYHEVle 15 ani no acid stiandard |i nker
(SEQ | D NGEQY) Nias55b6 aant-L03x4-PCNH-VhXVH-VL. VH |regi on and the 4-7 VL
regi on rISEQ¢pAGL 28y aaptidD¥Ixd by . i [, ow 1] ranmers, (4-7 VL: 4-7. VL
BspEl FOR ' .5 UWTMW@M\%@&%%MT{%@%?&WSEQ ID
NO. : 100) ,| SEF YNGS3 H0REYN G TCCCGCCAGAACTA " '
CCACCTTTGATCTCAAGCT TGGT a3 dy stesar D VRIEVLXWHYVL 4. 7 GysrSer.muiglion ¢s15 For
NG, A7 4] gtitl- GOl o O S5 & thalan ' NO.: 23) . 4-7

VH Sall Risg S e DR B VRHVIRVRS TR S rilitiay 4/ 005687 42

SEQ ID NO.: 57,58 | anti-CD3x4-1 { VH-VLXVH-VL Cys-Ser mutation

SEQIDNO-: 1112} 506.0D3x3-1 | VHVLXVHVL | (G4S)s -linker

SEQIDNO- 13141 o0 CD3x4-7 | VH-VLXVHVL | (G4S)s -linker

SEQIDNO: 1518 ) onti-CD3x4-7 | VH-VLXVL-VH | (G4S)s -linker

SEQ ID NOC.: 19,20 ?Sti-CD3x5- VH-VLXVL-VH (GaS)s -linker

SEQ [D NO.: 53,54 | anti-CD3x3-5 | VH-VLXVH-VL {G4S)s linker

o5 2 IDNO-59 ) ani.CD3K4-1 | VHVLXVHVL | (GaS)s Hlinker

anti-EpCAM- anti-CD3 constructs

SEQIDNO.:29.30 | 5 5yanti.CD3 | VL-VHXVH-VL

SEQIDNO- 3536 | 5 1xanti-CD3 | VL-VHXVH-VL

SEQIDNO: 38,39 | 4 1xanti-CD3 | VL-VHXVH-VL

SEQIDNO. 4142 4 7000ti-CD3 | VL-VHXVH-VL

SEQ [D NO.: 43,44 g—ggxanﬁ- VL-VHXVH-VL




GATGATGTGAGGAGACGGTGACCGTGG (SEQ 1D NO.:24)). Overlapping conplenentary
sequences introduced into the PCR products were used to formthe coding
sequence of a 15-amno acid (AS)3. (single-letter am no acid code) |inker
(SEQ | D NOwyig28 ng the subsequent fusion PCR This n step
was 5 perforrregIM{/*\nH{sh the prinmer pair 4-7 VL BspEl FOR a@(g}?ﬁﬁzbb@ﬂ%dg?

(SEQ 1D NO 100, SEQ ID NO :24). The C-termnal anti-EpCAM anti body 5 10
(SEQ ID NQO :95-98) in VLVWH orlentatlo,gb containing the 15 am no acid
standard linker (SEQ ID NO :99) was obtained by PCR The 5-10 VH region and
the 5-10 VL region were separately anplified by the 10 foIIovm ng primners
(5-10 VL:1.%-Clénivig di<pidrniitd EpCAM-binders
CTGAAATCCGGAGGTGGTGGATCCGAGCTCGTGATGACACAGTCTCCAT (SEQ ID NO :25), 5-10 VL
GS15 REV 1. GRARIOEae 0fBRIPG TTGATCTCAACCTI.GGTCCCA G (SEQ I D
NO : 26); 5-10 VH 5 10 VH GS15 FOR 15
GGCGCCEHpAAti-COG ¢ dnbGate-With Isgird CIA\eRln&-aeid itiker (SEQ IDINGS.:122)3  5- 10 VH
Sal |l REV TTITTAAGTCGACCTAATGATGATGATGATGATGT GAGGAGA GACCGTG G (SEQ ID
NO. : 28)) .2 | appi ng conpl enentary sequences introduced into the PCR

roduagf s 0 d{ 4S) 3 ?0
p o WRJRI ﬂéﬁﬁﬂai BriginaMhfle DBCEoMEin g%em é?ﬁma %%%1@0&@90 ||1:£ )

i nker (SEQ I D {I during the subs usi on I fication
step wasN@e'fG)owase@btanmed bthCﬁRuumg thei £03930DY copsiratt (E6Mennfd esaio VH Sal |

REV SE and 4-7
VLVH) (we%eibé) eave @EQQ%EEPQ%%‘EP“‘? gﬁg%ﬁego P ﬁ% L% @3185 Eﬁ@alt

cl eaved aAGGTGIAOABICCGATAT CAOAXBVTIGCAECACDSER ING?]OJ:E)@ IB'.)E;] o/ 8 BspEEl CD3 VHVL
stL x 4-7 I , | ER _..replacing the 5-10 VHVL DNA
f ragment Aé%@%ﬁ@@%ﬁ%ﬁfwm@bnﬂ - CD3ngCAM constructs

Af ter. conf.i t of he se enge, for th eC|f single chain b
sequeli Fh) ‘E\HWE éﬁg nQT‘S d % R?J'Q#(Pglaé‘ﬁt ¥8idocReT s for 3%
eukaryoti |,ﬁu@gwnqﬁagmﬂ Egrmqqd,g: 78, ahd1@xpressi on in DHFR deficient CHO
cells" WD 2004/ 106383 PCI/ EP2004/ 005687 . 43 was perfornmed as descrl bed in

Kauf mann ey N-ferroine) oRginab asti-Eii3, eentainiegs thes 38. amino’ acid linker (Seq 1D
NO..TO) 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 BsrG! and
5 CD3 VL BspEl (Seq ID Nos. 5 and 6). The CDRH3 sequence with the Cys-Ser
mutation is shown in SEQ ID NO.:78. '

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)3 linker (SEQ
20 ID NO.:99) was obtained by PCR using the CD19xCD3 (Léffler A et al., Blood 2000
- 95:2098-103) as template. The anti-CD3 VH region and the anti-CD3 VL fegion
were separately amplified by the following primers (CD3 VH: CD3 VH BsrGl
AGGTGTACACTCCGATATCAAACTGCAGCAG (SEQ ID NO.:5), 3°CD3 VH GS15
GGAGCCGCCGCCGCCAGAACCACCACCAC.CTGAGGAGACTGTGA |
26 GAGTGGTGCCTTG (SEQ' ID NO.:21); CD3 VL: 5CD3 VL GS15
GGCGGCGGCEGCTCCEGTGGTGGTGGTTCTGACATTCAGE
TGACCCAGTCTCC (SEQ 1D NO.:22), CD3 VL BspEl
AATCCGGATTTCAGCTCCAGCTTGG (SEQ " ID NO.6)). Overlapping
complementary sequences introduced into the PCR broducts were used to form the
30 coding sequence of a 15-amino acld (G4S)s (single-letter amino acid code) (SEQ D



566). The transfected cells were then expanded and | litre of supernatant
produced. Expression and binding of the bispecific single chain nolecules
were confirmed by FACS anal yses. For that purpose the EpCAM positive hunman
gastric 5 cancer cell line Kato Il (obtained from AITEI‘I &%%”f%@ QJI ture
Col | ect i onVQAYEN6BI\mnassas, VA 20108 USA, ATCC nunber : % Was used.
Binding of the anti-CD3 part was denonstrated on Jurkat cells (ATCC TIB
152). Cells were cultured according t&] t he reconmendati ons of the supplier
and ca. 200000 cells were incubated th I Opg/mM of the construct in 50pl
PBS with 10 2%CS. The binding of the construct was detected with an

i on, ARG OBP sl PGty He2oBenadhuo B pLRC ¢ ifgdlh O Heg o BroH
R- Phycoer gerfarmed withnthe gainest pa!irfGEXB M BenG/f(BEQ Y ND..Ppand@ikhV] Bepdl

ant i -rmus&;cg&NF ~Jamma fragnment specific antibody, diluted 1:100 in ‘5op1
PBS with {:g ai ned from 15 Di anova, Hanburg FRG was used. The

| bi Hei d ., FRO. Al
The’ const Tic: CRatiNg ot R e EPIRER Eab AR Ron S BRI Kbmesvel EawdarXbi hai ng
affinigy VR,GBR Agl\n.at,tpepmpé%mﬁant(sewmcuo 112; SEm ID BsA8yi( HE@mnt i - CD3

bi specific _antib d é ure 2% erm nal GB M bi nders 20

C oni ng oNO:RS, z§rﬁ 1 p'ﬁa ARt E@D!P UQ\S"t'lr%t%EQ o'ﬂ'i)n@)?'ﬂﬂ angk g&y?ruct
35xant|-|®3E IDN@ 29. 30): The C-terminal 3-5in VHVL orientation
was obt ai ned CR for the construction of 3-5 xanti-CD3 (SEQ I D NO. : 29)

ol ecul e. ' i irs me 81
(SEQ I D NCSFé %gw}r%‘ &@?%ESH %cﬁ@%ﬂ@ﬁ% ¥ i %'%EE!“\"%F @ 54
(SEQ | D Nd0;:3@) or ﬂwe%mnmmloylglnabantsﬁaﬂtcon@hm@we D amins acid Sttand@pand Hi gh
Fi del j
720 114 1y CEERELETE N, T BB o it Bruus SnddyBf o P o
72C. PCR Bspinamd subsegoentlyl clamdanmbgé b&tesdnpt«&#@?}n(@phtageae,g_amolm 1. 5%;
agar ose g Fra nents were mxe Cc use tenpl ate
For the AL cabiinS FRDAT OGNS SPRueER Db 8l MY RC Sacrslbe SBneH kY or o
W th pringdptiga) bs @E&iRK@ﬁ@I FF& nt%ﬁet%léa@e%? thiaE&rskuctNWith F&bRi or
anplification of fragne performed as described above.
and BspE! the resulting DNA fragment compnsmg the respective anti-CD3 scFv
15 - with the leader peptide was cloned into a EcoRI/BspEl cleaved plasmid containing
the c-terminal EpCAM binders 3-1 (SEQ ID NO.:79-82), 4-7 (SEQ ID NO.:91-94),
" or 5-10 (SEQ ID NO. 95-98) in pEFDHFR. pEFDHFR was described in Mack et al.

“Proc. Natl. Acad. Sci. USA 92 (1995) 7021-7025).

1.1 .3. Cloning of the anti-CD3xanti EpCAM constructs in VH ant..cn;;-VL antl-cD3 X
0 vLantFEpCAM'VHantI—EpCAM orientation (SEQ ID 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
5 CTGAAATCCGGAGGTGGTGGATCCGAGCTCGTGATGACCCAGACTCC (SEQ
ID NO.100), 4-7 VL GS15 REV GGAGCCGCCGCCGCCAGAACCACCA
CCACCTTTGATCTCAAGCTTGGTCCCC (SEQ 1D NO.:101); 4-7 VH: 4-7 VH
GS15 _ FOR
GGCGGCGGCGGCTCCGGTGGTGGTGGTTCTGAGGTGCAGCTGCTCGAGCA
0 G (SEQ ID NO.:23), 4-7 VH Sall REV TTTTAAGTCGACCTAATGATGATGAT-



Fragnment 1l was purified on an agarose gel and digested with BssH | and
BspEl (Biolabs), purified and subsequently cloned into the correspondi ng
sites of the 5 pEF-dHFR-signal peptide (77/78)- anti-CD3 cloning vector,

whi ch faci izt loning of anti-target variable regifQis bt of the
anti - CD3 rdgglzg‘%‘%ﬁlshg vector has a unique BssH| site just 14621 t4;er t he signal

peptide followed by BspEl site, linker (&S) and anti-CD3 region. The
cloned region was verified by restri c‘&%on di gests and by DNA-sequencing. 10
Sequences of the Prinmers used: Me 81: GGA TGC GCG CGA GCT CGT GAT GAC
CCA GAC TCCA. CIC TCC -3" (SEQ ID NO :31) M 83: 5-GGTTCTGGCGGCGGCGGC

TCC GGT GEATEATGFIAGEACACSCFERCATEEC (SEY GAnCATeR 1)& Oderl4
NO.:32) 15.Me 84: 5'- GIG CIC CGG AGG AGA CGs TGA. COG c:c:c

AG - 3' smmml@nﬁmanase}qwcgs)lnt@ducw@@mm@@@r@wmomﬁhm CCA
CCT TTG T 4 0 construct
3- I xanti A@n% g@&%e@% %9% aé%é%)g (éRgigrq) ﬁj‘t%a%mgo %'@gﬁé)\)ﬁ?‘%h ent at :Jon
was obt ai QBEQ iy N@feg)odurhgethesubwqmenﬁ fusionoPCR: ThisaanphificBGor( SIEQR Wik NO. : 35)
nmol ec and Il we | ifi b P sl riper irs nme
91a (sz"lEQ H’%FCN%WE ﬁ”}‘ﬁé’f@ﬁﬁr(@ﬁ&"?dﬂ% %‘4‘5385%‘%%'5 #‘@%@BYL@E@ .&gz) /e 84
(SEQ I D NIn: 98) SEQ epRecky)yel y. PCR was perfornmed as above. ?5 Agarose gel
fragnents conprising PCR fragnents | and Il were used as a tenplate for the

next PCR Tf@@etteﬁﬁnmﬁtmmﬂmrmbow 5er(sea ID N®, §é-93) Knaﬁ_Q/H Qné#@atléﬂ and me
84 (SEQ ID or anplification of fragnent erforrred as

descri be&%ﬂ@géﬁéeﬁ amifignacid st dﬁﬁ%lﬂfﬂ@ff JP;NOM Wﬁ‘ﬁs?@fé‘d‘&#f Yat 60C.

2T b, YRSV A9p R RN s S s ond

subsemjenmllwlogonedpmmeks t he(®d0 r espdndi ngS§|0t es ot theBspEF dHFRRW9 X
e MRS R
CAT GAC QSE@IC TCIDATC  NO.:25), 5-10 GS15 REV
GGAGCCGCCGCCGCCAGAACCACCACCACCTTTGATCTCAAGCTTGGTCCCA
G (SEQ iD NO: 26); 510 VH: 510 VH GS15 FOR
I5 GGCGCGCGGCEGCTCCGCTGETGGTGGTTCTGAGGTGCAGCTGCTCGAGC
(SEQ D NO.:27), 510 ~  VH Sall REV
TTT'fAAGTCGACCTAATGATGATGATGATGATGTGAGGAGACGGTGACCGTG
-G (SEQ ID NO.:28)). Overlapping cdmplementary sequences introduced into the
PCR products were used fo form the coding sequence of a is-amino acid (G4S)s
0 linker (SEQ ID NO.:99) during the subsequent fusion PCR. This amplification step
was performed with the primer pair 5-10 VL BspEl 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 stix5-10 VHVL (SEQ ID

5 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 fransfected into DHFR deficient CHO cells for
30 eukaryotic expression. Eukaryotic protein expression in DHFR deficient CHO calls .



5 TTA TCT TGC TGC -3" (SEQ ID NO. :37) doning of the construct 4-Ixanti-CD3
(SEQ ID NO. :38, 39) : The CGterminal 4-1 in VHVL orientation was obtai ned
by PCR for the construction of 4-1 xanti-CD3 (SEQ ID NO. :38, 39) nol ecul e.
Fragments |_and |1 were anplified by PCR using priner pairs nme 92a (SEQ ID
NO. : 40) /rré“gﬂ’“tfgl‘—_‘éﬁf‘l D NO.:34) and 10, ne 83 (SEQ ID NOB??E}’Z“}‘#%“@Z (SEQ I D

NO. : 33), respectively. PCR was perfornmed as above in annealing tenperature

of 60C. Agarose gel fragnments conprising PCR fragnents | and |l -were used as
a template for the next PCR reaction4gerfornmed with priner pair me 92a (SEQ
ID NO. :40) and ne 84 (SEQ ID NO :33) for anplification of fragment I11. PCR

f ' | . t |l t 68C
ot bad ofepeRfhed BE MLt R RRUTRR) (1ARIRRINGE SRS eRe 1B B85 O joctea
with Bsr Gg_Ge)]dT;%ptEansffédB?]d)IaaﬂsE%:wgrﬁ;théni ed;))(mdbtd_subdeqylﬁrﬁ |c?f su_penmiamtwt 0 tq_ﬁ
correspondi ng sites of the - - X anpti -, is. "cloni vect or. e
cl onedpreéj’f%ﬂ‘cﬁgsEﬁ@ﬁ??'?%cﬁrﬂsbmﬁj'@gt itggi%’dﬁPe&%Qeﬂ'ﬂ eaﬁ’?@'%g‘c’&ﬁﬂi‘g’ge‘ﬂﬂ?}@nci ng.

20 Mo 92acoRfmedHy FAES TGl ReETIRS 1 deffoddThe BHCAMGoMide RIFERGaSTE CTC C
-3'" (SEQ ID NO :40) Coning of the construct 4-7xanti-CD3 (SEQ1D NO.:41, 42)

The C- Per spnear cell finprkatpLili(obfained tfeam vnarigan dbipgi Gidture Catlestiono AT

t ti [ M 2 : t I d
T ver o anhastas VA 26308 akCAS CEQUbADHIE 108 N T2 BIGE APTRY) °) 1o 00
(SEQ | D Nanti®D3 partiwae degonsEdiet DrNOrkas eells (AT G TEBECE2)D NO. : 33)

respectively. PCR was perfornmed as above with an annealing tenperature of
60C. Agar @dls gedref cuitynesch Bscardimgr iosihegreB@Rnierdgtiems of theasdpplier vendecalsed as a

t enpl at h t PCR ti, f ith prit ' .81 (SEQ ID
NGO 31) - aRO0RY S5KE e sas aeaad i liaBe e sl T Solf FEsaithas) o or
anpl i fipcaRaPTDSf The agn@ng dfl the E¥AStIIBISwWRS doleded With afleast-HRedntituye

Fragment 1l was purified on an agarose gel and digested with_ B sHIi and
Bspll (Bi Gremayls AtbpreBEAdTas, pRERRE D] Gldaged CHbH. tiklenc ERG@Pondi ng

sites of tzbgmmﬁﬁ-sﬂaﬁ PEE Wl 2RFES] 48 4§86 stea%bgé}g% R-PR{dd@rhRct or . The
cloned regidon was verified by restriction digests and by - sequenci ng.
conjugated affinity purified F(ab'); fragment, goat anti-mouse 1gG, Fc-gamma
fragment specific antibody, diluted 1:100 in 50u! PBS with 2% FCS (obtained from
15 Dianova, Hamburg, FRG) was used. The samples were measured on a FACSscan
{BD biosciences, Heidelberg, FRG). All the consfructs comprising anti-CD3 and
anti-EpCAM showed stronger binding affinity to CD3 and to EpCAM than the prior

art anti-EpCAM (M79)xanti-CD3 bispeciﬁc antibody (Figure 2).
1.2 N-ferminal EpCAM binders
20  1.2.1 Cloning of the anti-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.:ZQ) molecule. Fragments | and i were amplified by
PCR using primer pairs me 81 (SEQ ID NO.:31) /me 90 (SEQ ID NO.:34) and me
25 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 1 and Il were subjected to electrophoresis on a 1.5% agarose gel.
30 Fragments were mixed (1 ng of each) 'and used as a template for the next PCR



Cl oning of the construct 5-10xanti-CD3 (SEQ ID NO. :43, 44) The C-term nal
5-10 in VH VL orientation was obtained by PCR for the construction of
5-10xanti-CD3 (SEQ ID NO. :43, 44) nolecule. Fragnents | and Il were
anplified w&g(g}gxoﬁg? using prinmer pairs me 92a (SEQ 1DpN@rpdfikotsasy 90 (SEQ
ID NO :34) and ne 83 (SEQ ID NO :32) /nme 84 (SEQ ID NO. :33), respectively.
PCR was perforned as above with an annealing tenperature of 60C. Agarose

gel fragnents conprising PCR fragnentg,l and It were used as a tenplate for
OCR with primer pair me 92a (SEQ ID NO':40) and ne 84 (SEQ ID NO :33) for
15 anplification of fragment Il1. PCR was perforned as descri bed above

except, apeaon PerfiRted®ith Fﬁéﬁi ir A8 @1l (BECe agEenip ! 11 was
purified gﬁr?@ anbagg@?se ?—ﬁ'l p@” estgd Wi tﬂyé\g@fﬁgqﬁﬁ% (Bi ol abs),

purified b!ﬁ)@r33\5t%§émkﬁmtloy\ Qflf@wwrg M- P ER evasoparismed disrdpserivess abgve: he
EF- dhf fied b
Pestricr; beomerE M waipliicy PR AP aYREe0Iael ditf diSegREIEBLAM UA Bepn ' o4 Y

ant i - EpCABialabs); @D8fidx apelcmﬁseqmmiﬂgcdbnad CHiD-the | dosrelspondimg sbed-Rf deme wer e

Cuppl ShonCEk AT a8 PEPUS 4T Bl ANGD? r donRucNARPogRBEn el hact i vat ed

at 65C f ogloRiBg rofrutidsigetNEriabié fte né kly feniaor thenardPCBBdredioy NTHE Rectoki f e
Technol ogj es, cat. no: 41065-012 The cells were transfected wth

pEF- dHFR- B3% 2 aRiquecissHilstie ipes afipr thessiong) peniite TollawrdNsRepk!isitepinkeseq 1D
NO : 29, 3 t

et s f%%c:ﬂgﬁl %@Déﬁéﬁﬂ Th%rﬁéﬁggiﬁ%m y&ffiedB} reﬁ#&*oﬁﬂfg% RO, - 43,

44) usi ngam bbDwt-@eﬁueeclzgoo kit (Invitrogen; cat. no:1 1668 019) accordi ng
to the 30 instructions provided by the Manufacturer. After 48 hrs, the cells
wer e. 1@ ubPeguanges of the Pooars186d33 PCT/ EP2004/ 005687 47 sel ection by
transferring the transfected cells. into the selection nmedium (al pha MEM
medi um ( chle.81no: 325651 GRAMGE EGG A GATaCAT &Add GA/CGAIGARdGA al Cal f

Serum (Li &gc'ﬁégggggpel?)ﬁdbxég r 2-3 weeks of selection, the cells were

grown for m of selection nmedium for production of

(et - no: Felhos: et BRI CHGEBRCOIRE G THE GPLEREr B6m ofT Tl im was

centri fugeﬁ\GaGT@CCAGrC'D@OmmGTAe(SAGtTC'BGOQ (SE00D ND.:329 renove the cells and
cell debris. The supernatant containing

15 - Me 84.5°- GTG CTC CGG AGG AGA CGG TGA CCG 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 GTC CC -3° (SEQ ID NO.:34)

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

20 The C-terminal 3-1 in VH-VL orientation was obtained by PCR for the construction
of 3-1 xanti-CD3 (SEQ D 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.

25  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 [D NO.:37) and
me 84 l(SEQ ID NO.:33) for amplification of fragment ill. PCR was performed as
described above except, annealing was performed at 68°C instead of at 60°C.
Fragment lll was purified on an agarose gel and digested with BsrGl and BspEl



t he secreated bispecific nolecules was stored at-20C until further analysis.
1.2.3 Binding assays of bispecific anti EpCAMkanti CD3 variants 10 |In order
to anal yze the binding strength of the bispecific anti-EpCAMkanti-CD3

single chain constructs of the invention, the follow ng ay was
carried oWCO2%HY6HY Jurkat cells (for CD3 binding) and"&g{ﬁg’"@‘g‘f“? §(for
EpCAM bi ndi ng) were independently incubated with crude supernatants (50p!)
cont ai ning bispecific '15 construct for 45 min. at 4C. Thereafter, the cells
were' washed twi ce in FACS buffer (phd@phat e-buffered saline containing 1 %
fetal calf serum (FCS) and 0.05% sodium azide) and incubated with nouse

per  or od SN RECEHE sbctiohuy lonainid the Bprffoontin s, Bf B85, = ©
con) ugat eq.anti bodl (1900 ¢ 5.0 m“gé‘s’ﬁ% B”‘Af?‘ﬁf”@%fﬁfﬁ“wi‘?e‘“é‘f‘ei?"séé' .
eveJntg wer8® gﬁgrvgé%s%gn%a)gﬁﬁa@ﬁnﬁwp (B&D). All thengCAE/i constructs
const r uct 281415 pRe 116 T AT EARBLT.Com AL A Cedtart e arFuct s

conpri g nFTTCT FECAVGag E@E‘QHD@E@ :3he CHO EpCAM cell's were grown in roller
bottles with H d one(r) nodi fi ed DVEM nedium (H Q for 7 days before

harvest . Td16nifgbF he'eRhSrid MOKRM-GT3 GEQ 1D N@ES, 89) and the super nat ant
cont ai ni ng e expressed proteln was stored at -20C. WD 2004/ 106383

PCT/ EP2004pa05 % hinal - M@HRH_L&@M%&N\(Q% obﬁhﬁd'ﬁﬁP@R ﬁﬂﬁe%rﬁﬁ[z&lon

Software(r) were used f chronmat o chem cals were of research

grade and q@&rtmLefaDﬁr(aﬁQSDgN@ :38.0%4 %miﬁ@ﬂ@rﬁragmewrl@nd(Ibwefﬁsmahﬁed | MAC was
per f or med, E I r. ogtg 5 wth
ZnC12 accorygﬁdr:\g%sr?’g pﬁﬁ’ﬁéﬁﬁﬁﬁ% %urﬁgrgﬁgr c(?ﬁggol A‘Ilﬂe) (rlm%wadg %t\ | brat ed
wit h HOf f ene A3 (2BQM\D N&BP3B)—| /me584 O(SéEGM IRa@lO.:3B)d respecttmly POR wvas
super nat ant m S, dtot col (10 M) with a flowrate of 3
m /mn. r?@rf(?é?%‘ﬁﬂ %9\%\/ Ré"g'ﬁ t?ﬁ]pﬁffﬁ??t‘)f%o rermve unbound sanpl e.
Bound protein was.eluted usin of buf mM NaPP
or 750 0 ApatpeRaa! Treliefs R RineR R ecets el uks P & = Bmoid, 0
col um, V@d)MﬁBheX@BCRS‘Qﬁbt@h%éﬁbrrﬁb@Mh primer pa;r me 923 (SEQ ID NO.:40) and
me 84 (SEQ ID NO.:33) for amplification of fragment Ill. PCR was performed as
16  described above except, annealing was performed at 68°C instead of at 60°C.

Fragment Il was purified on an agarose gel and digested with BsrGl and BspEl
(Biolabs), purified and subsequently cloned into the corresponding sites of the
pEF-dHFR-M79 X anti-CD3 is cloning vector. The cloned region was verified by
restriction digests and by DNA-sequencing. - |

20 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 consfruction
of 4-7 xanti-CD3 (SEQ ID NO.:41, 42) molecule. Fragments | and Il were amplified

25 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 |l were used as a template
for the next PCR reaction performed with primer pair me 81 (SEQ ID NO.:31) and



100% buffer B2 in 10 colum volunmes was used. Eluted protein fractions from
the 100% step were pooled for further purification. Gel filtration
chromat ogr aphy was perforned on a Sephadex S200 Hi Prep(r) colum

(Phar maci av\/o%ﬁﬂhh&?f ated with PBS (G bco). Eluted prot E’idg{ﬁ’?ﬁgﬁ}"ﬁ%{‘éf |l ow 15

rate 1 m/mn) were subjected to SDS-Page and Western ction.
The colum was previously calibrated for nol ecular wei ght determ nation
(ol ecul ar wei ght marker kit, Signa GF-200). Protein concentrations were
determ ned using protein assay dye ( roBCA, Pierce) and 1gG (Biorad) as
standard protein. The yields of the protein are showmn 20 in Table 2. Al

const r uct gmang4 gSPQABUNDRBS) forAneiliRéAtkPeaeRaditdrtBT2PeR RESeRRorAd Babl e 2.
Yi el ds of the single-chain bi SPeCI fic _constructs conpri si % anti1- EpCAM and
!

ariti- cD3deswibgd abevetFraemeppl! pasimurifed pnoarcpgarpse gel aned digastediwigh4- 1 x
anti - CD3 I : 35 ant | D 13 6 4-7 x
anti-coe PREg | BrficredD) hidetds) Podifed i, Sbspiiy e lg ane I X g
Cys- Ser xcarrdspo8HiQy | EiteNOnf 8hd 46EF-ghft-sigrahtpepii® (FBHEB)+ RNYCD36gloMi6g 5- 10 X
anti - (SEQ 1D NO,: 44 40Q anti - 5-10 SEOQ ID.NO. :4 19 rt her high
resol u?i o?ﬁecgg%‘i SR0% né@'%r‘?ﬁﬂ%t%@ﬁﬁ%h@y & ”g@’? 599?@&? (ﬂ?%agygbk’%ﬁi S(r)
colum ( Asgdquenelmy, equilibrated with 20mM MES buffer pH 5.5. The sanple was
diluted 1:3 with the sane buffer before | oading to the colum. Bound

protei n Wetor@idbrife WbAdluet 818famPCO3{(SEQUD NOr-43,i4y) -buf fer containing 1M
NaCl : O- o1 N colum volumes.” Remai ni.ng protein was eluted in 3 colum

vol unes ofrhe EMehfrdl 4-K0 HHVA-VA) oridfRatictPwad BHMRRALBIFECRIf6r the RBhSnihiah N
construct proteins were isolated in a two-ste
of 5-10xanti-CD3 (SEQ ID NO.:43, 44) molecule. Fragments | and Il were amplified
10 by PCR using primer pairs me 92a (SEQ ID NO.:40) /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 fragmenté | and !l were used as a template

for PCR with primer pair me 92a (SEQ 1D NO.:40) and me 84 (SEQ ID NO.:33) for
15 émpliﬁcation of fragment |ll. PCR was performed as described above except,

annealing was performed at 68°C instead of at 60°C. Fragment lil was purified on

an agarose gel and digested with BsrGl and BspEl (Biolabs), purified and

subsequently cloned into the corresponding sites of the pEF-dhfr-M79 X anti-CD3

cloning vector. The cloned region was vetified by restribtion‘ digesfs and by DNA-
20 sequencing.

1.2.2 Expression of anti-EpCAMxanti-CD3 bispecific molecules

CHO-cells lacking DHFR gené 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 _
25 and Thymidine; Life Technologies, cat. no: 41065-012). The cells were transfected
with pEF-dHFR-3-1xanti-CD3 (SEQ 1D 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 1D NO.:43,
44} using Lipofectamine 2000 kit (Invitrogen; cat. no:11668-019) according to the
30 instfructions provided by the Manufacturer. After 48 hrs, the celis were subjected to



purification process including inmobilized nmetal affinity chromatography
(IMAC) (Figure 5) and gel filtration (Figure 6). The main product had a
nol ecul ar wei ght of 52 kDa under native conditions as determ ned by

gelfiltration in PBS. Purified bispecific protein was anal/ﬁzed i n SDS PACE
under redutYhHYIEYREL i ons 15 perfornmed with precast 4- YOUFBIVAPRI e s
(I'nvitrogen). Sanple preparation and application were .according to the

manuf acturers protocol. The nol ecul ar weight was deternmined with
Mul ti Mark(r) protein standard (invitrdgen). The gel was stained with
col | oi dal Coomassie (Invitrogen protocol). The purity of the isolated

B ot 1t r esBoR i b s e Gbrs G5 8 Gl FRABE L o o ng

to the navBlaektdiuaT Gakim:32561) cohairiny hestdhadtivaield] 0% rdialss fetdli Galf QO agen)

and Goat- anti-Muse-I1g. | abel i th al kaline phosphatase (AP igma), the
chr om)geni%e“fm (gg@ingw%"%é@ggggaec@@, E’l%o%qu?é(f%'g%‘%"lﬁ‘% EH%’ was

BCI PI NBT 'tb@taa@sgﬁ%@ml-oflé,efécmmnan&%rbu&ct@h%%r ecifiedledifosSiReci fical Iy
detected by Western Blot (Figure 8B). 'The main signal corresponds to the

mai n bdnd lire TiseusDmlterGRier Botigs (Calees {eaidinrg 33068 eqkan iDickiasas speci i c

| e .y X S ; o1 S
T < G kAR e sl AR el 388 Carlinddlf of A9 M A i f 19
corr]Pri Si SQBO?gt(gsmnrﬁnth tarrdm?me ithe_z_:ﬁﬁm%} aan@Bdhbﬁisad}' Im/}sup&mftﬁht zomta'ming/vai

rt or nea. or e C oL OXI CI [SIS) S..I.I e neri can e
Rl 1 Tt e Sedihiel ke bine repgsulqst e Stoted Bard G bt LAl i i "

i thelial | 1. adhesi | A | derived f t hi
S et eor 11ns Bindind o 0 bisakelic Sl ERLAN AL GO EBAMD T { e expor| monts.
CHO- ERCAM (1. 5x10 | hed f f mtwo_tj i.th _PBS and
houbaon iR BBSRA PO Bhath O ShepiSPesliB AT AR CD3 > o

manuf act Ursiidhe cASih! comtreas -of Ahd Hvehtioh, thBFoli®lihg bIRSiy wesdiedas todfidd Mes with
RPM /10% FCS. Cells were counted -and m xed with CB15 effector cells. The

CD4-positioWe T cell clone CB15 was provided by Dr. Fickenscher, University

of Erlangen/Nuernberg, Gernmany. Cells were cultured as reconmended by the
suppl i er s.25PABC Wudat ety (fee QD3 binding) and Kato cells (for EpCAM binding) were

] independently incubated with crude supernatants {(50ul) containing bispecific
15 construct for 45 min. at 4°C. Thereafter, the cells were washed twice in FACS
_ buffer (phosphate-bufferad saline containing 1% fetal calf serum (FCS) and 0.05%
sodium azide) and incﬁbated with mouse anti-His antibody (Dianova,DIA810) for

60 min. at 4°C. Washing steps were performed as above.

The cells were finally incubated either with goat anti-mouse-FiTC-conjugated

Zd antibody (BD 550003) or with anti-mouse-PE conjugated antibody (IgG) (Sigma,
P8547). After washing steps, 10,000 events were analysed using FACS Calibur
(B&D). All the EpCAM constructs showed strong binding (Figure 4).

Example 2. Purification of the EpCAM constructs

25 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.



20 suspension contai ned 400.000 target and 2 x 106 effector cells per m. 50
pl of the mxture was used per well in a 96 well round bottom pl at e.
Anti bodies were diluted in RPM/10% FCS to the required concentration and 50

pl  of thi was added to the cell suspension eaction
was i ncub‘i?éd‘hkm539 h at 37C/ 5% CO2. Propidiumi odlpgfﬁéwagqggfﬁe% to a

final 25 concentration of 1 pg/nm. After 10 m n of incubation at room
tenperature cells were anal ysed by Agis PKH26 fl uorescence was used for
positive identification of target cef Cytotoxicity was nmeasured as ratio
of Pl positive over all target cells. Signoidal dose response curves

Softuare’ (he FREC"pEona" (Rfortinci Bh8 Do oo i Hokses Tor

PCT/ EPZOOQMrﬁﬁmﬂgTaplﬁll Al @hemicslisesrecaf| reséartiedrate artepurnbdsesi frorpSigmam wer e
used for n%)arl on OEA &@g&tlwiy Al the constructs of the invention
show at | MY )ot oxicity (maxi mnum EC50-val ue 169 pg/ m)

Dot er %hﬁamﬁ W Eﬂﬁéons ) ngfﬁ? 313, el beiagabingt Y OABst r uct s
conpris tl"i"Ztn'Cl E@&ﬁ%}ﬁ@% Y maklfac fgfer’é r 6!”Tﬂé%furﬁrﬁw%@%mﬁll%’fat§él‘pe” or

blndlng |n|t of e’ constructs I nventi on ues of the
const ruct Bflﬂahuff@!f AZ (20 mM dlaP&y pH i, |0=4Epma06(am§ttha©ell cunge sapeinatard CD3 wer e

resonancet oAl EpdleBih e SYBEH'EF BuEwlF Ao RlsCa ST by " s Fow
(r) a'(t) 850/f 5wa$qu[she@MholﬁﬁﬁeER2(tG réfhobéd b’fﬁ?ﬁﬁd Sﬁrhe:_f)e 4Bom1d1;50fd;[lrh\l&@b eldtedM EDTA

% surfac in e r domain
of the EpUSe-25 23RN Gei okttt Bz 2oon) ReeP pihor Sack GREE 48T el <
2-4 ofga @ﬁaﬁcﬂﬁ%&epﬂ”%% Ebﬁemih $@“’c6ﬁﬁﬁ| Viemas Wasaised 4nd pcstep® 80 NL of
0.1 M sodi um "hydroxysucci ni md,

N- et hyl - N1¢&o fﬁ?llﬁﬁﬂ@mwwﬂ@ﬁmﬁﬁﬁﬁ Flutediproteipdpctionfeframithgen was
coupl ed bygdmn *%Jwb,ty‘ﬁszﬁé rﬁfrthgp s StioEPCAM in - 0. 01 M sodi um acetate, pH

4.7. Different densities o antlgen were i nmobi I|zed on 20 flow cells 2-4
adj usting n e s I enpty
i ot 1 SR BB B aRRRYy WRSC Rl BFog  SoPRS: Sl PR "
column (Pharmacia) equilibrated with PBS (GIbCO) Eluted protenn samples (flow
15 rate 1ml/min) were subj'ected to SDS-Page and Western Biot for detection.

The column was previously calibratéd for. molecuiar weight determination
(molecular weight marker kit, Sigma MW GF-200).

Protein concentrations were determined using protein assay dye (MicroBCA,
Pierce)} and IgG (Biorad) as standard protein. The yields of the protein are shown
20 in Table 2. Al constructs were producibie.



Flow cell 3 was coated with 1% of the ampunt of antigen imobilized on flow
cell 2 (974 RU) and flow cell 4 was coated with | owest density of Ep- CAM
antigen (265 RU). The activated surface of the sensor chip was bl ocked

i njecting 85 ?L of 1 M25 ethanofam ne and the chip was_left to equilibrate
over ni ght MR 2084W8HSt ant flow of 5 pL/nin of HBS EP. BPMHFRYMAMEYi cs of
the bispecific constructs were neasured injecting 10 pL of protein solution
at concentrations ranging from4 pMO0.07 pMand nonitoring the dissociation
for 100 sec. Protein was buffered in M8S-EP. The data were fitted 30 using
Bl Aeval uti onnt software determ ning the rate constant for dissociation and

WO 2004/ 106 PCTY,.EP20 56 52 Qciatio | hetics Wit R

Langmi 1 bi AAPIRZeYIee o hp Snrgd-cha, BEBREITE qafberieh LmPrfdaRtT {1 ect e
anal yte and 13[0] is Rmax. dB/ GpcAMahdAlrt-6D3kd*[AB]) (1)

dAB/ dt =- ( ka* A > [ Bl -kd *[ ABb -(2) 5.Ki | g es were determned in
four concentrations of each bispeciflic condt®fct anal 3Lsed. The i ndependent
fitting of |[the raw &amptiustylted in |dvd PoeifigdiRsAteRPEr associ ation rate
constants that were used. to_calculate tH#eremityrebri um| di ssociation

const ant (K1 x antiCOR (SEIENCKBLV allues were uiiB2ased flor concentration

i ndi cat i ng| 84l x amti-ED3A(SEQMBNQsB8). The average @65t he iindependently 10

det er m ned| gi75sani-CD3QSECPIENONGS) ag wel | as the 33t andard devi ati on are

sumar i zed| ai-CEY £4-7. (SEQ IDND.\ged [bi speci T1c1gpBstrugts bind to the Ep- CAM
antigen i WWW@&W@U face wthnin a weltT|defined affinity
range. The| gbpsslat d” deviation for the cal cul ateggaverage di ssociation
constant i 53857 -Bﬁ?{gEer ﬁ@?BﬁE ,‘:Ijl;”bboti olti(2$5UUﬂblantS for the

bi SpECi fic Bg‘jb??ﬁ,‘éﬁﬂ: ;L(S JD u44:)EHpﬁrvr .K—B g Eﬂbﬁ x—ait i - CD3 (COﬂt r ol )
318i<%0 4- O3 X 510 (SEQ DN’OﬁWx FO——NE—39), 55— anti - CD3 (S,EQ ID 2,3

A further high resolution- cation exchange chromatography was performed on a

5 MiniS® column (Amershérﬁ), equilibrated with 20mM MES buffer pH 5.5. The
sam;ﬁle 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). ' |

10 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
15 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
20 BA-S83® membrane and the Invitrogen Blot Module according to the
manufacturers protocol. The antibodies used were Penta His (Qiagen) and Goat-
anti-Mouse-lg labeled with alkaline phosphatase (AP) (Sigma), the chromogenic



NO.: 30 The prior art anti-EpCAM x anti-CD3 construct M/9xCD3 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- 7-2,5 x10'7 M Thus, the constructs of the invention
have nore ;‘}\3%3 %ﬁ;s}sb”es stronger binding affinity thanpéﬁgpjgﬂ,@gﬁsart
construct. 3 04/'106383 PCT/ EP2004/ 005687 53 Exanple 5. Conparison of the
cytotoxic activity of the constructs of the Invention vmth prior art
constructs In order to conpare the bi 8ctivity of constructs having the NXD
motif with 5 conventional M/9xCD3 and™“HD70xCD3 constructs the foll ow ng

cytotoxic assay was -carried out. Katoill cells (ATCC HTB-103) were used as
target celghpstpdte sﬁmm Wés B?fvbmsﬂumeuua rﬁéib VY'hTehE%@ﬁ(M Bispécifidphoter um at
37C in a 5% C02 hum dified incubator. confluent cultures were treated

wi th 0. 25%puldy pai specifiealit dateptedabwé{va%tam Bl (FigwseBBY) The maip sigealked f or

Used for COTHRRLEIHE A Al UG PAGEE SIS orSiithio g Y V" ©

fl uorescemnfm:hhspmf'ajmeleauleordl ng to the manufacturers manual (Signma-

Al drich GrbH, Gernmany, PKH26-G.). Cell nunber was adjusted to 8x105 cells/m
in RPMs conpl ete medium 15 Human peri pheral bl ood nononucl ear cells (PBMCs)
were used as effector cells and isolated fromhealthy donors using ficoll

density gEB@hflé 3s:armbt6xiaq a88ayd bhthe ¢bReEUER! cdRPrisiny aAHHODS Wadtion to
pe

remove thronbocytes. The | et was resuspended in 10 vol. erythrocyte

| ysi ng. bufngrE i ncubated at room 20 tenperature for 10 mn. Lysing
reacti on was stopped by addition PBS. PBMCs were resuspended in RPM 1640
conpl ete A%@rdﬁhtaﬁastcfhmblqﬁmwr ofa@pwgnétmt% cogiprisisigantsEp@AM@nsaanti-ol unes of

tsﬁgggtns??m t rans er r&?dlc ﬁfﬁéf’{ of" a dSPgé\ﬂAgl ?n?oﬁgdplbo?{ oﬁnh:oisat 25 50 pl
o PR PSRRI S Mgt B Lo SRSy 2
5% C2 in (ATCBuMadIaBsmj U%)mhve:teoiranﬂﬁbt@d moqultﬂneuah dalidadhesionsmalédald to a
final- CO”?E”&AI% R r(]:eﬁ clone derived from this transfection, referred to as CHO-EpCAM

cells, was used for the experiments. CHO-EpCAM (1.5x107} cells were washed

free of serum two times with PBS and incubated with PKH26 dye (Sigma-Aldrich

15 . Co.) according to the manufacturers instructions. After staining cells were washed
two times with RPMI/10% FCS.

Cells were counted and mixed with CB15 effeétor cells. The Cb4—positive T cell
clone CB15 was provided by Dr. Fickenscher, University of Erdangen/Nuernberg,
Genﬁany. Cells were cultured as recommended by the suppliers. The resulting celi

20  suspension contained 400.000 target and 2 x 10° effector cells per ml. 50 i 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 added to a final
25  concentration of 1 pg/ml. Afier 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) (Figuré 9 and 10).



|

pg/mM and incubated 15 mn at roomtenperature. Sanples were anal ysed by
flow 30 cytonetry (FACSCalibur, Becton Dickinson). 2x104 events were
counted. WD 2004/ 106383 PCT/ EP2004/ 005687 54 Target cells were identified
by their PKH26 fluorescent | abel and cytotoxicity within this population
was subseqYO10688% er ni ned. Viable cells were separatéﬁ“WPQWFmg U cells by
propi di um i odi de staining and the percentage of dead target cells was used
as a neasure for cytotoxicity.. Mean values were-plotted against the 5
concentration of the bispecific antibdlly on a logarithnmic scale, resulting
in a dose -response curve (Figure 11B). The correspondi ng EC50 val ues were
obt ai ned

er .nonlinear fitting of data with the GaphPad Prism software.
The oyt ot B val4eR e Tted diy, ine Beelysin RPaE HeerRouseHo Y 1CHmBERSPD 0 - 36,
44, 2 10ppadii§) AlRthe QBRGHRTS Wft the CRDYSININ @Rl &IORsHLE WOt Mk dpéttri - CD3- and
HD70- xanti - CD3_ ( . A sequence alignnent of the CDR3 regions of the

3. (Fig. 11 B) | ] ,
VH chai nscytgtoxigity (maaxigpuny -EC5Gvaju nd69-po/milk khawy dhe Hoter #id c9RsiiGts shown

in Figure i-OflaYa82d .10, 4-7, 3-5 and 4-1 have the NXD notif and
further m@%rﬁne@pen(gté%spg@mt he CDR3 regions differ. As can be seen from

Figureb11A,. 3-1, 4-1 and 5-10 15 have a CDR-H3 region of 10 ami no acids, 3-5
and 4-7 have 1 m aci d eas, the priLar - art 9 m aci ds,
3B10 has %amﬁ%%é‘%&m%&%%{%@ _ _%mfﬁwisa?mw@é%?ﬁs Eﬁﬁ\%"fqgg_, a4, 2
and 18 showed a cl %hlstrubﬁé&hnrhsﬁ%fémvepmwaﬁahﬁd-ctm WEBcﬁwventlonal M79
and HD70 constructs (2250 pg/m _ and | ess conpared to 7146. 20 and, 11327
pg/m of {merdsF ioshay thecepaniptbindingrasiiycafithie copstenstiopfsthe daventjon.Hbe

advant ageRBSv?%ése&}F the YonbiiGets ARG tof Ui Sridk art Qﬁti—EPmM b&iﬁtmﬁ?‘}Mﬁaﬁéﬁfﬁ. 1. A
pharmaceut i cal conposition conprising a bispecitic single chain antibody
const iQct CD3wereealsjersdmat..const ruct conprises or consists of at |east two

domai ns, whereby one of said domains binds to human EpCAM anti gen and a
second doKirietic hindiyg expedrinments weRSpeanfarmpdrysinghsurfdos plasrdomiresdinageelonai n

i no aci eBbRors B piepes 461 (EPralBoSeren Wi & PV 1% B1 HED N
80, 88 andafi§, HRS-EF §0efakl HEPEROH! 7.2N 0lf¥ MoNAGB PImMESDTR, Md05%84 and
92, wherein X is an aromatic anm no acid, and wherein the V' chain domai ns
_ surfactant P20} as running buffer at 25 °C. The extraceliular domain of the EpCAM
15 antigen (residues 17-265) was immobilized onto flow cells 2-4 on a CM5 sensor
chip. The chip surface was activated injecting 80 pL of 0.1 M sodium-
hydroxysuccinimid, 04 M - N-et_hyl-N'(3—dimeth{(laminepropyl)-carbodiimid
(MHS/EDC). The antigen was coupled by manual injection of 60 pg/mL EpCAM in
0.01 M sodium-acetate, pH 4.7. Different densities of antigen were immobilized on
20 flow cells 24 adjusting the amount of manual injection times. Flow cell 1 was left
empty while flow cell 2 was coated 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 injectihg 85 b of 1 M
25 ethanolamine and the chip was left to equilibrate over night at a constanf flowof 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 pM and monitoring the
dissociation for 100 sec. Protein was buffered in HBS-EP. The data were fitted

30 using BlAevalution™ software determining the rate constant for dissociation and



specific for human EpCAM antigen is selected fromthe group consisting of:
(a) an am no acid sequence as shown in any of SEQ ID NO 80, SEQ ID NO 92
and SEQ I D NO 96; (b) an am no acid sequence encoded by a nucleic acid
sequence aa,os%;i jgd SEQID NO 79, SEQID NO 91 and ﬁE&i Dekes?0: 2. A
phar maceutic conp05|t|on conprising a bispecific single al n anti body
construct, whereby said construct conprises or consists of at |east two
domai ns, vvhereby one of said domains gl nds to hunman EpCAM antigen and a
second domai n binds to human - CD3 ant i wher ei n sai d binding domain
specific for EpCAM corrpri ses at | east one CDR-H3 region conprisi ng the

am no aci C .ahl 1 :
80, 88 an%’ Pdﬁ lﬁne er %‘emqﬁ?;' ijrgﬂﬁ%h%%gé%%k 2); %Q%ASEQ: 84 and
92, wher eicnnoent@tlamobmmd analyie aod 8Bf0]ds Bmbxwher ei n the VI1 chain domain
speC|f| c for human EpCAM antigen is: (a) an am no acid sequence as shown in
SEQ | D NOdBI@: = ¢tkp+pd]+ [Bli-wd*ptA]d sequftice encoded by a nucleic acid sequence
as shown in SEQ | D NG 95. 3. The pharnmaceutical conposition of claim1l or

2, wher ei %él:its- AI Bﬂ ,%DEABﬂEarrra utical conposition of any one of

clalms lto rises at least 9 am no acid residues.

bi ndi nf, dRHtR o %@@CPW%%@%‘&E%%%&WlH%@”%f% GuPbiPgprndf Sk tiedafeld o

56 6. Theonﬁmwaﬁayéed;mheqﬁdemuenmtmg ofethy ralv dakRrgsaltdd irPdibsocidtionei n sai d
bi ndi ng: do ecific for EpCAM has a KD value in a rangefqaﬁﬁ)ween 1x10"7

and 5x10- N ﬁ?ﬁ?c PR rate n‘Eﬁﬂ‘? i At Wase ciigad: te opaleytatenthe BNue in a
range bet WpaRcitid" Grdfgt 0 9T% c&cuﬁ%@ IKIS" PGyt e mm%ea' fdron of any

of clains 1 to 6, wherein the VL.chain omal ns specific for human EpCAM
anti gen | SoReantietionl indieating Hreliahle detecanalysis. The everage)of dhe mﬁen@nd@nﬂd sequence
as shagn. dRidiiihed’ dRGelliohChodifantoEek | WelOhs 9t Wanddr® bRibkdn a8 (P) an
am no aci d sequence encoded by a eic aC| sequence as s ovvn in SEQ'ID
NO 81, SEQ@miiarixéd irptabknzl SEQ I D NO : 97. 57 8. The pharnaceuti cal
conposition of any of clainms 1 to 7, wherein the binding domains

The analysed bispecific constructs bind to the Ep-CAM antigen immobilized on the

chip surface within a well defined affinity range. The standard deviation for the
calculated average dissociation constant is as expected.

15
~ Table 3: Dissociation constants for the bispecific constructs binding to

EpCAM.
KD (M)

M79 x anti-CD3 (control) 4,0x10®

" [4-1 x anti-CD3 (SEQ ID 7
NO.:39) 2,5x19

3-8 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
725 x107 M. Thus, the construcis of the invention have more than 15 times
stronger binding affinity than the prior art construct.



specific for the CD3 antigen is derived froman antibody selected fromthe
group consisting of : X35-3, VIT3, BMAO30 (BwW64/56), CLB-T3/3, CRI S7,
YTH12.5, F111- 409, CLB-T3.4. 2, TR-66, W32, SPv- T3b, 11 D8, Xl II -141,
XIl1-46, Xl 11-87, 12F6, T3/ RW2-8C8, T3/ RW2-4B6, OKT3D, MT W31
and F101. OYO 2¢P4/14383 phar maceuti cal conposition of any JFT@PE?"%@O% or 3 to 8,
wherein said bispecific single chain antibody .construct conprises an am no
aci d sequence selected fromthe group of (a) an am no acid sequence as
shown in any of SEQ ID NGs: 2, 18, and244; or (b) an am no acid sequence
encoded by a nucl ei c acid sequence as shown in SEQ ID NGs: 1, 17, and 43.

10. Th f.cl 2 f
si ngl eecﬁ ?ér"nlﬁg ItS’f?d'?/p%r Or%"'luc 8 Fq%gtgg@gxitg%@eagpasgga% g’ggﬁée: gct ed
fromthe muﬁoﬁﬁv;tﬁp;)mm-t@amsﬁ-uam d sequence as shown in SEQ ID NO 44; or

(b) an am no acid sequence encoded by a nucleic acid sequence as shown in
SEQ ID NO 43 11. The pharmaceutical conposition conprising a nucleic acid

seduence NGRS, BombisPAEL bidoRiifOLP cehahia Wb AD3) i afndef | ned

in any of clains 1 to har maceut | osition conprising
a vect®r mvehtimlrgbﬂ%@?aandudﬂmwt‘élﬁ donﬁaq:tmﬂmefoﬁswmlgf ¢ybelgxicressayi m 11.
13. The \%%% ﬂtohf conposition of claim 12, wherein said vector further
conpri ses § ory sequence which is operably | i nked to said nucleic
aci d sequkatotil dells (RTCCNHTS-H03N wére lded Haetapyetr caliscand grbwe dnpBPMIi on of

claim12 or 13, rej | t or £ex S ve A

har maceusIRARTERGUEN Y el eSSt B3 et &5 Rrrso B PR PdRPBct ed i t b
a vect or sgiedonfiéht! Eulares Were triated WihtR23%. tnkfsin, AcdinBsdTRC UNBGSAUer
conposition according to any of- clains 1 to 1 furt her conp

pr ot elhacehnmbes sige and cba@@sﬂ fer witaliiy By fnypanyblys exslusipa: Qoly @l{y':ﬁé‘?lr nfgtbr i mune
T6, wher o s b paaiywerth B R BAGIMCR asCBRP Terbo 0t el sRne U 1157 A
process fBKHE&ﬁumeedeimmembmheaiypmmmnb@maqumﬂet& manuai«t&ngmaag to any
of Aldrich GmbH, Germany, PKH26-GL). Cell number was ad]usted to 8x10° cells/ml
in RPMI complete medium. '
15 |
Humian peripheral blood mononuclear cells (PBMCS) were used as effector cells
and isolated from healthy donors using ficoll density gradient centrifugatibn with
subsequént 100 x g centrifugation to ‘remove thrombocytes. The pellet was
' resuspended in 10 vol. erythrocyfe lysing buffer and incubated at room
20 tempera’tqfe for 10 min. Lysing reéction was stopped by addition PBS. PBMCs
were resuspended in RPMI 1640 complete medium and cell number adjusted to
8x10%ells/m.

Equal volumes of target and effector cell suspénsion were mixed and 50 pl of this
25 suspension transferred to each well of a 96 well round botiom plate, 50 pi 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% COz ina

humidified incubator. 50 ul propidium iodide was added to a final concentration of 1

pg/ml and incubated 15 min at room temperature. Samples were analysed by flow
30 cytometry (FACSCalibur, Becton Dickinson). 2x10* events were counted.



claims 1 to 17, said process conprising culturing a host defined in claim15
under conditions allow ng the expression of the bispecific single chain
anti body construct as defined in any of clains 1 to 10 and recovering the

pr oduced b@vﬁ%{ﬁhﬁ»&sﬁ single chain antibody construct frﬁ;"’i‘{éﬂiﬁhﬁ)h&k#‘re 19.

e of a brspecific single chain antibody construct as I ned 1n any of
clalns 1 to 10, a nucleic acid sequence as defined in claim1ll, a vector as
defined in any of clains 12 to 14, a_host as defined in claim15 and/or
produced in by a process according to"*claim18 for the preparation of  a
pharmaceutical conposition for the prevention, treatnent or anelioration of

a tunor ougaflet %@Fféawel':ég' deﬁtﬁiedTHﬁhﬂﬁ@l@iZﬁL@ré@C%ﬁt la B’F%r?d &/tél%kféltﬁ WTHFnO us

di sease i s epl theli1al cancer or m ni ma resi cancer.
conpri si néhia pepulation wwas subsgnuerthadeterminedoliablo aeltsr were aep@ratadnfmmu n any of

def | ned 1 oah s By EnGiun, Rl SEMITS BRI TR, Belrefine By fodd Brgen el &7 0" ¢
produced iwasbyseal as mﬂ&asmcimlr (ﬁyttgoxmityc INdeam ﬁﬁueér/\?r?z?%ﬂéjﬁiggénst the

PCT/ EP2004/ 005 G <1 '
Phar nageufPREN ?"@gﬂ’ﬂﬁg ﬁﬁ% ff'p?" H‘)j o3 %é’ﬁ?f'm‘f SE?}@CT‘?SPE'“QW aRsRN <1305

H1656 PCTy, <151>
2003 05 31T 132 ROT ShTos Bht Gl B vor oh 5L SS105 T SO A0t <0125

DNA <213>ngniineer §iting of dafgerithethe GrapbPadPdsmepliwgiavl al x 4-7 VHVL

The cytotoxic activity of constructs ,having'the NXD motif (SEQ ID NO.:36, 44, 2 |
10 and 18) was compared with conventional consiructs M79xanti-CD3 and HD70-
xanti-CD3 (Fig. 11B). A sequence alignment of the CDR3 regions of the VH chains
of 3-1, 5-10, 4-7, 3-5 and 4-1 with M79, HD70 and 3B10 is shown in Figﬁre 11A.
Only 3-1, 510, 4-7, 3-5 and 4-1 have tha NXD motif and furthermore, the lengths
of the CDR3 regions differ. As can be seen from Figure 11A, 3-1, 4-1 and 5-10
15 - have a CDR-H3 region of 10 amino abids 3-5 and 4-7 have 14 amino acids
' whereas the prior art M79 has 8 amino acids, 3B10 has 6 ammo acids and HD70
" has 18 amino acids.

. SEQID NO.: 36, 44, 2 and 18 showed a clearly better bioactivity compared to-the
conventional M79 and HD70 constructs (2250 pg/ml and less compared to 71460
20 and 11327 pg/ml of the prior art constructs, respectively) demonstrating the
advantageous effects of the constructs of the invention.



<400> 1 gat at caaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60
tcctgcaaga cttctggcta cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180
aat cagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240
at gcaact ga gcagcctgac atctgaggac tctgcadgtct attactgtgc aagatattat 300
gatgatcatt actgccttga ctactggggc caaggcacca ctctcacagt ctcctcagtc 360

gaaggt ggaa gtggaggttc tggtggaagt ggaggifcag gtggagtcga cgacattcag 420

ct gacccagt ctccagcaat catgtctgca tctcc [f(yag agaaggt cac catgacctgc 480
agagccagtt agt gt aag ttacatgaac tggtaccagc agaagtcagg cacctccccc 540 WO
2004/ 106383 arpacRAicaloRepPsition seraptsitda Q'SP?@'HQ gag'achainandibedyt pngitvdtct ggag

tccettatcy pidrg Mﬁor@grgct%&QQQSF&@%&%?&&%%&%%H&P Yrd W 2
t ggaggct ga agat dgctgcc 6 acttattact gccaacagtg gagtagtaac ccgctcacgt

t cggt gct gg sjecdenejos binds & hymere Epaakk antigen aoda ggcangidanedip iydg tgwman g

t t t
ctbot ggct a CavarEacangRt <48 BRSRAdmef ARURC A ol e it e

t cct t gagt g GaRiHfyregwy ogmmrlsggﬁm@ammp@cgmygmea‘dchefw@tyao pasitiora gt
tcaagggcaa gg %@N%%O%O a@ﬁﬁ@é@%ﬁ@fefgrt%wg@ B§&%r??é‘ea@%%co? s%@@?@é&cc

gcagcct gac ct gaggac ctgcgg gc aagacgggdga tcctacgata
ct aact acga &ﬁggt%mrearlﬁwan gemmtu:tayggo guid cagiggsreio diog Yt chain dgmatnsct cag

Sact ccact TEERER Bt HRE A BB F Bk AR A peBd oy 0t ct 6
gt cagagcct tgt acacagt 1260 aatggaaaca cctatttaca ttggtacctg cagaagccag

gccagt ct cc (apagaintiatidsstfliened 8¢ sisan dnl b SEQUDING! 80, ISHWUUNGL oz @agaca

ggtt cagt gg ﬁﬁgﬁ%; 1380 gggacagatt tcacactcaa gatcagcaga gtggaggctg
aggat ct ggg 1440 tgctctcaaa gtacacatgt tccgtacacg ttcggagggg

ggaccaagct tgagatcaaa 1500 catcatcacc atcatcatta g 1521 <210> 2 <211> 506
<212> PRT <Rl37afido {diFéjuehEEERR8d by a nucleic acid sequence as shown in SEQ ID

NO: 79, SEQ ID NO: 81 and SEQ ID NO: 95.

2. 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 domains 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 comprising the amino acid sequence NXD preferably in position 102 to
104 of SEQ ID NOs: 80, 88 and 96, or preferably in position 106 to 108 of SEQ ID NOs:
84 and 92, wherein X is an aromatic amino acid and wherein the Vil chain domain
specific for human EpCAM antigen is:

(a) an amino acid sequence as shown in SEQ ID NO: 96;

(b) an amino acid sequence encoded by a nucleic acid sequence as shown in SEQ |ID
NO: 95,

3. The pharmaceutical composition of claim 1 or 2, wherein X isWor Y.

4. The pharmaceutical composition of any one of claims 1 to 3, wherein the CDR-H3
comprises at least 9 amino acid residues.

5. The pharmaceutical composition of any of claims 1 to 4, wherein said binding domain
specific for EpCAM has a Kp value of more than 5 x 10° M.



<220> <223> C03 VHVL aL x 4-7 VHVL <400> 2 Asp Ile Lys Leu A n @n ser Ay

Al a
ser
Pro
Tyr
Ser
Leu
Tyr
Leu
Ay
Al a
Arg
ady
Val
Leu
Adn

Au
Ay
ady
Asn
ser
ser
Tyr
Thr
Ay
Ile
Al a
Thr
Pro
Thr
Adn

Leu Ala Arg Pro dy Ala 1 5 10 15 Ser Val Lys Met ser Cys Lys Thr
Tyr Thr Phe Thr Arg Tyr 20 25 30 Thr Met His Trp Val Lys Gn Adrrg
Gn Ay Leu u Trplle dy Tyr. . Ile Asn Pro Ser Arg Ay Tyr Thr Asn
G n Lys Phe 50 55 60 Lys Asp L);Q Ala Thr Leu Thr Thr Asp Lys ser
Thr Ala Tyr 65 70 75 80 WD 20041106383 PCT/ EP2004/ 005687 3 Met A n
ser Leu Thr Ser Gu Asp Ser Ala Val Tyr Tyr Cys 85 90 95 Ala Arg

ASpg, Wpl‘w‘&r?na-&éutlc@’ &r%ﬁdélti%%rbf By ofglﬂmg ‘Mo@ Whgé{n 448 bﬂ’n@ﬁlgjdjognal ahr Thr
Val Ser Ser Val ser 125 @y ser

Serspegific for fpUAM W@pa b&spalw i rang SatwEw 1@1ﬂ §@ﬂ sxiggwg@ Sk Pro
”Etblngg{rg dnairs eﬁf&oﬁ)b3QayaL%sva}@ mi%%n%%etgég n ¥ $0¢ AkPs,ip® (55 160

Ser Ser Val Ser Tyr Met Asn Lys Ser 165 170 175
Ser 180 Lys Arg Trp Ile Tyr Asp Thr ser Lys Vaal0 Ala Ser 18 dy
Ty 7. Ahg pRitenaseutiddl goreositiGhyof aey ofGlgimshrtoSe whEsain BerV, ch@m 200 205

e GoRBns BolEler BhipeLER AN BRE okl By i brollocpifurit 215 220
(a) an amino acid sequence as shown in any of SEQ ID NO: 82, 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: 93 and SEQ ID NO : 97.



225 230 235 240 Gu Leu Lys ser Gy Gy Ay Ay Ser Qu Val @n Leu Leu GQu
On 245 250 255 Ser Ay Ala Qu Leu Ala Arg Pro Gy Ala 5er Val Lys Leu 5er

260 265 270 Lys Ala ser Gy Tyr Thr Phe Thr Asn Tyr Gy Leu ser Trp Val
275 280 285 G@n Arg Pro dy dn Val Leu u Trp Ile Ay Gu Val Tyr

Cys
Lys
Pro
Thr
Leu
Arg
Tyr
Val

Ay
Val

Leu
Pro
Ser
Thr

480

Arg
Leu
Arg
dy
ASP
ser
ser
Ser
Val
Ay
Ay
LeU

290 295 300 Ile Ay Asn Ala Tyrs5Tyr Asn Gu Lys Phe Lys Ay Lys Ala
305 310 315 320 Thr Ala Asp Lys ser Ser S5er Thr Ala Ser nmet Gu

5er Leu 325 330 335 Thr-Ser Gu Asp Ser Ala Val Tyr Phe Cys Ala Arg
Ser Tyr 340 345 350 WO 2004/ 106383 PCT/ EP2004/ 005687 4 Asp Thr Asn

Tr 8. Tlvié pl?él‘ﬂ'\a%éptlééaboﬂﬂitﬁblt(an)bf G@hip ofR1HimENT to Thivherh® thaGsindieP doraihs Thr

el ol s recets Sloaeh cteciialn Sh ity RS ool 8‘99@8@3385 wos O

Leld:o%m’tlrgzcﬂ Qse :WVWS‘S@MAOSQ (éwzs%‘s ATIB-Fem, éalsﬁm—ﬁers #951-410 415
H s Se i 420 425 430
O HOBCELBT g TRe. W2 BRvrlab, iy Devadh- 11, Xilide k- 48 32réi50 420 aas

ValT 324508, ABRWDABECOKTLD, Fer3od gMeer Wi sHarF@amPhe 450 455 460
Lys Ile Ser Arg Val Au Ala Gu ASP Leu Gy Val Tyr Phe 465 470 475

8. The pharmaceutical composition of any of claims 1 or 3 to 8, wherein said bispecific
single chain antibody construct comprises an amino acid sequence selected from the
group of

(a) an amino acid sequence as shown in any of SEQ 1D NOs: 2, 18, and 44; or

(b) an amino acid sequence encoded by a nucleic acid sequence as shown in SEQ ID
NOs : 1, 17, and 43.

10. The pharmaceutical composition of claim 2, wherein said bispecific single chain
antibody construct comprises an amino acid sequence selected from the group of
(a) an amino acid sequence as shown in SEQ ID NO: 44; or

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

SEQ ID NO: 43

11. The pharmaceutical composition comprising a nucleic acid sequence encoding a
bispecific single chain antibody construct as defined in any of claims 1 to 10.



Cys Ser A n Ser Thr H's Val Pro Tyr Thr Phe Gy Gy Ay Thr Lys 485 490 495
Leu Gu tie Lys HHs Hs Hs Hs Hs Hs 500 505 <210> 3 <211> 1512 <212>
DNA <213> artificial sequence <220> <223> cD3 VHVL aL x 5-10 VHVL <400> 3
gat at caaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60
tcctgcaaga cttctggcta cacctttact aggtacatga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180
aat cagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240

at gcaact ga QCgfs Eh%c@hﬁéﬂ@&ﬂ&&siﬂ&t&ﬁ@ﬁﬂsﬁg Al WH B RAfRbS G t"aElegggid

gatgatcatt actgccttga ct (_:rg(ggggc caaggcacca ctctcacagt ctcctcagtc

a
gaaggt ggaa sgadenegasdefingdirggaligtl. ggaggt t cag gt ggagt cga cgacattcag 420 WO
2004/ 106383 PCT/ EP2004/ 005687 5 ctgacccagt ctccagcaat catgtctgca tctccagggg

agaaggt cac 48 tt t St t C C
Raagtcaqq Tadi shydacatibal BHRBGTRA o de oA LR BT R PR,
t ccctt at cg xtepolatirg gequedte whghds gberhbly djglkeeaictb Gaideanuzleid adid aeguente dgiragda
t ggaggct ga g at1g|ct gcc 660 acttattact gccaacagtg gagtagtaac ccgctcacgt
t cggt gct gg S%Tcaagctg 720 gagctgaaat ccggaggtgg tggatccgag gtgcagctgc
t cgagcagtc tggagctgag 780 ctggtaaggc ctgggacttc agtgaagata tcctgcaagg

cttctggat a OTaéE bRaelactdfibal GHPAMBAT claft 9D 1999t wiaRCRUPERd G 9acat g
gacttgagtg gattggagat 900 attttccctg gaagtggtaa tatccactac aat gagaagt

t caagggcaa AGESACHYEEC060 act gcagaca aatcttcgag cacagcctat atgcagctca
gtagcctgac atttgaggac 1020 tctgctgtct atttctgtgc aagactgagg aact gggacg

cCogcascas Coniteaoa rioorBaPaRaaTE A AR e SR il HRANMEL.
ccct gact gt vgatoadetinggdn appof claims 12to 14.

16. A pharmaceutical composition according to any of claims 1 to 15, further comprising
a proteinaceous compound capable of providing an activation signal for immune effector
cells.

17. The pharmaceutical composition of any of claims 1 to 16, wherein the
pharmaceutical composition is thermostable at 2 37°C.

18. A process for the production of a pharmaceutical composition according to any of
claims 1 to 17, said process comprising culturing a host defined in claim 15 under
conditions allowing the expression of the bispecific single chain antibody construct as
defined in any of claims 1 to 10 and recovering the produced bispecific single chain
antibody construct from the culture.

19. Use of a hispecific single chain antibody construct as defined in any of claims 1 to
10, a nucleic acid sequence as defined in claim 11, a vector as defined in any of claims
12 to 14, a host as defined in claim 15 and/or produced in by a process according to
claim 18 for the preparation of a pharmaceutical composition for the prevention,
treatment or amelioration of a tumorous disease.



gagaaggt ca ctatgagctg caagtccagt cagagtttgt taaacagtgg aaat caaaag 1260
aactacttga cctggtacca gcagaaacca gggcagcctc ctaaactgtt gatctactgg 1320

gcat ccacta gggaatctgg ggtccctgat cgcttcacag gcagtggatc tggaacagat 1380
ttcactctca ccatcagcag tgtgcaggct gaagacctgg cagtttatta ctgtcagaat 1440
gattatagtt atccgctcac gttcggtgct gggaccaagc ttgagatcaa acatcatcac 1500
catcatcatt ag 1512 <210> 4 <211> 503 <212> PRT <213> artificial sequence
<220> <223> CD3 VHVL alL x 5-10 VHVL °8400> 4 Asp Ile Lys Leu @n dn Ser Ay
Ala Gu Leu Ala Arg Pro dy Ala 1 5 10 15 Ser Val Lys Met Ser Cys Lys Thr
Ser GZ(Y 'mérusny th?ﬁ@h&hé?‘éﬂ s-g)ﬂ'tu%r&é d?’é%asa- We%tehéﬂ'cgnégriary%lmhﬁ Gn Arg
Pro ITe 35 40 45 @y Tyr Ile Asn Pro Ser Arg Ay
Tyr TFﬂS'ClN§l"|CEW¢F Asn G n Lys Phe WD 2004/ 106383 PCT/ EP2004/ 005687 6 50 55 60
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80

/??S #EF "I‘ﬁ’?”si@% k‘§§ Qrch S'%j% %/ﬁ A@‘FP%B"%&‘ ¥$Se@%‘}’ ey %@a'ﬁ‘% 8108 110

Thr Tho, d.mclé%am&'aéq@vcesaerdeméd iGlclpired 1y, &vgcteress d‘e’fmeﬂiuyarﬁeof cﬁlms 1215 120.
14218 % ost as dgﬂnedyln faim %%n90¥ pro‘fjcliucéb‘uS in by aD process(%créorla?nug to cialm 1% ser 130 135



Pro
160
175
185
200
215
225
dn
Cys
Lys
Pro
Thr
Leu
Asp
Pro
Ay
Val

Ala Ile net ser Ala Ser Pro Ay GQu Lys Val Thr Met Thr Cys 145 150 155
Arg Ala Ser ser ser Val ser Tyr Met Asn Trp Tyr A n G n LyS Ser 165 170
Gy Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr ser Lys Val Ala Ser 180

190 G woRhyfkss;TYr Arg Phe Ser Gy ser Gy ser QG ypdhipro&lioodghr Ser 195
205 Leu ﬁ?m I%g ser Ser Met Qu Ala Gu Asp Ala Ala Thr Tyr Tyr Cys 210

22.0 A@n dn Trp Ser ser Asn Pro Leu Thr Phe Ay Ala Gy Thr Lys Leu
230 235 240 Gu Leu Lys ser Ay Gy Ay Ay Ser Au Val @n Leu Leu Qu
245 250 255 ser Ay Al FWEVCH &LSNMAF Arg Pro Ay Thr Ser Val Lys Ile Ser
260 265 270 Lys Ala ser Gy Tyr Ala Phe Thr Asn Tyr Trp Leu Ay Trp Val
275 280 285 dAn Arg Pro Ay Hs Gy Leu u Trp lle Ay ASP Il e Phe
A y<1299 296r880 AGer Gy Asn Ile His Tyr Asn Qu Lys Phe Lys Ay Lys Ala
Leu 305 310 315 320 Thr Ala Asp Lys ser Ser Ser Thr Ala Tyr Met A n
ser Ser Leu 325 330 335 WD 2004/ 106383 PCT/ EP2004/ 005687 7 Thr Phe Qu

ser<iAba Vahrmbeeutileel QopdsiaioN gompartsiNgla ABnsTituet speei B845fadbepcasp G u
Met Asp Tyr Trp Ay Gn @y Thr Thr Val Thr Val Ser 355 360 365 Ser Qy
Ay Gy Ser dy dy Gy Ay Ser dy Gy Ay Ay Ser 370 375 380 Gu LeU
Met 1Bbs @18seSeerPro ser Ser Leu Thr Val Thr Ala Ay

<150> EP 03012133.9

<151> 2003-05-31

<150> EP 03012134.7

<151> 2003-05-31

<160> 101

<170> PatentIn version 3.1

<210> 1°

<211> 1521

<212> DNA

<213> artificial sequence

<220>

<223> (D3 VHVL ab x 4-7 VHVL

<400> 1 .

gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggecte agtgaagatg 60

tcctgecaaga cttctggeta cacctitact aggtacacga tgcactgggt aaaacagagg 120

cctggacagg gtctggaatg gattggatac attaatccta gcegtggtta tactaattac 180

aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240

atgcaactga gcagecctgac atctgaggac tctgecagtct attactgtge aagatattat 300

gatgatcatt actgccttgé ctactggggc caaggcacca ctctcacagt ctcctcagtc 360

gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420

ctgacccagt ctccagcaat catgtetgca tctccagggg agaaggtcac catgacctge 480

agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagicagg cacctccccc 540



e "

385 390 395 400 du Lys Vval Thr Met Ser
Ser 405 410 415 dy Asn An Lys Asn Tyr
G@n 420 425 430 Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Qu Ser Gy
Val. 435 440 445 Pro Asp Arg Phe Thr Ay Ser Gy Ser Thr Asp Phe Thr
LeU Thr 45¥02¥8/19Q% || e ser ser Val A n Ala Qu Asp LEET }‘fgpaoog/g?s‘s%yr Tyr COys
A@n Asn 465 470 475 480 Asp Tyr Ser Tyr Pro Leu Thr Phe Ay Ala @y Thr
Lys Leu Gu Ile 485 490 495 Lys His Hsg Hs Hs Hs Hs 500 <210> 5 <211>
31 <2]aaa>agans@ga<21tﬂa>cgacad ﬁtmaaigtgegnmnt@gag<&26izta¢223;>ttﬁ@;tgw Bs6@ pri ner
<400> 5 ﬁ%%% acac tccgatatca aact cagacgqr_ gt <210> 6 <211> 2?6 <212> DNA
WD 20049 BEASERP G0 06586 @ 35t99A095 98 29 tetghence®®0o0>  <223>

Cys Lys Ser Ser A n Ser Leu Leu Asn
Leu Thr Trp Tyr An G@n Lys Pro Ay

<220>
<223>
<400> 2

CD3 VHVL at x 4-7 VHVL

Asp Ile Lys Leu GIn GIn Ser Gly Ala Glu Leu
1 5 10

Ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr

Thr Met ggs Trp val Lys GIn 259 Pro Gly GIn

Gly Egr Ile Asn Pro Ser égg Gly Tyr Thr Asn

Ala Arg Pro Gly Ala
15

Thr Phe Thr Arg Tyr
30

Gly teu Glu Trp Ile
45

Tyr Asn Gln Lys Phe
60

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

CD3 VL aBstftkady gb®iacagid0fagtigtaiccegeaticgt cagetsaay @actagcdd 720
Agagctgaaat ccggaggtag tggatccgag gtgcagctge tcgagcagtc tggagctgag ?80
ctggcgaggc ctggggcftc agtgaagctg tcctgcaagg citctggcta caccttcaca 840
aactatggtt taagctgggt gaagcagagg cctgéacagg tcctigagtg gattggagag 200
gtttatccta gaattggtaa tgcttactac aatgagaagt tcaagggcaa ggccacactg 960
actgcagaca aatcctccag cacagegtce atggagctcc geagectgac ctctgaggac 1020
tctgeggtct atttctgtge aagacgggga tcctacgata ctaactacga ctggtacttc 1080
gatgtctggg gcctaagggac cacggtcacc gtctcctcag gtggtgatgg ttctggegge 1140
ggcggecteccg gtggtggtgg ttctgagotc gtgatgaccc agactccact ctccctgect 1200
gtcagtcttg gagatcaagc ctccatctct tgcagatcta gtcagagect tgtacacagt 1260
aatggaaaca cctatttaca ttggtacctg cagaagccag gccagtctcc aaagetcctg 1320
atctacaaag tttccaaccg attttctggg gtcccagaca ggttcagtgg cagtggatca 1380
gggacagatt tcacactcaa gatcagcaga gtggaggctg aggatctggg agtttatttc 1440
tgctctcaaa gtacacatgt tccgtacacg ttcggagggg ggaccaagct tgagatcaaa 1500
catcatcacc atcatcatta g 1521
<210> 2
<211> 506
<212> PRT
<213> artificial sequence



<210> 7 <21v 1521 <212> DNA <213> artificial sequence <220> <223> CD3 VHVL
at Ser x 4-7 VHVL <400> 7 gatatcaaac tgcagcagtc aggggctgaa ctggcaagac
ctggggcctc agtgaagatg 60 tcctgcaaga cttctggcta cacctttact aggtacacga

t gcact oot wpResRRAR9Y 120 cctggacagg gtctggaatg gatt gopdpepabdmasect a
gcecgtggtta tactaattac 180 aatcagaagt tcaaggacaa ggccacattg actacagaca
aatcctccag cacagcctac 240 atgcaactga gcagcctgac atctgaggac tctgcagtct
attactgtgc aagatattat 300 gatgatcatt adtcccttga ctactggggc caaggcacca
ctctcacagt ctcctcagtc 360 gaaggtggaa gtggaggttc tggtggaagt ggaggttcag
gt ggagt pacrpacdises abrddy Thi G3F Y spCEECATL AT BRI PICEGFa tctccagggg
agaaggtcac catgacct s 480 agagccagtd0 caagtgtaag ttagsntgaac tggtaccagce
agaagt cagg cacctccccc 540 aaaagatgga tttatgacac atccaaagtg gcttctggag
tcecttageg,od trgﬁ 096600 1AIHPRHCLG INAF T CaTR @Y T 81;?3 at cagcagca
t ggaggct ga agat gaggcc 6 actt atipact gccaacagt g 1gdgt agt dac ccgct cacgt
tcggt gct gg gaccaagctg 720 gagctgaaat ccggaggtgg tggatccgag gtgcagctgc
t cgagcagt c 7 C t gaaget g tcct gcaagg
ot torgotta iasefrhhodicad e TSRS SL8R08EL0 oot ogacan
tccttgagtg gattggagag 900 gtttatccta gaattggtaa tgcttactac aat gagaagt

t caagggcaa_ggccacact g 960 C agaca aaf cctccag cacagcgtcc at ggagctcc
gcagcct @@ci%&?bfé&a@ﬁ%@ogg &%c%ﬁt‘&p g'[e[ @S;E éfgcT%ﬁagg'cgﬂbga t cctacgat a
ctaactacga ctggtacttc 1080 gatgtctggg gccaagggac cacggtcacc gtctcctcag
gtggtggtgg ttctggcgge 1140 ggcggctccg gtggtggtgg ttctgagctc gtgatgaccce
agact cc Ata é&%gﬁg&erl 53@?’6’&@&@@' g@gﬁggéﬁg"e&t'ﬁ@aggct t gcagat ct a
gt cagagcct tgtacacagt 1260 WO 2004/ 1063 PCT/ EP2004100 7 9 aatggaaaca
cctatttaca ttggtacctg cagaagccag gccagtctcc aaagctcctg 1320 atctacaaag
ttt ccaaktagAla BEE SegdergY cé&@d’ti&“@@t&%‘a’djﬂg@t&&@ng‘dm% S§1380 gggacagatt
t cacact caa gatcagca 5gtggaggctg agdﬁ?btggg agtttatt 1440

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
180 185 190

Gly val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
-195 200 205 :

Leu Thr ITe Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 . 220

GIn Gln Trp ser Ser Asn Pro Leu Thr phe Gly Ala Gly Thr Lys Leu
225 230 235 240

Glu Leu Lys Ser Gly Gly Gly Gly Ser Glu val GIn Leu Leu Glu Gin
245 250 255

ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser val Lys Leu Ser Cys
260 265 270

Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Leu Ser Trp val Lys
275 280 285

GIn Arg Pro Gly Gln val Ley GTu Trp ITe Gly Glu val Tyr Pro Arg
290 295 300

Ile Gly Asn ala Tyr Tyr asn Glu Lys Phe Lys Gly Lys Ala Thr Leu
305 310 315 320

Thr Ala Asp Lys Ser Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu
325 330 335

Thr Ser Glu Asp Ser Ala val Tyr Phe Cys Ala Arg Arg Gly Ser Tyr -
340 345 350



tgctct caaa gtacacatgt tccgtacacg ttcggagggg ggaccaagct tgagatcaaa 1500

catcatcacc atcatcatta g 1521 <210> 8 <211> 506 <212> PRT <213> artificial
sequence <220> <223> CD3 VHVL at ser x 4-7 VHVL <400> 8 Asp Ile Lys Leu
Gn @n Segvoﬁq%/@‘ﬁsgu Leu Ala Arg Pro dy Ala 1 5 1(3)%6 ser VaI Lys Met
Ser Cys Ly Ay Tyr Thr Phe Thr Arg Tyr 20 25 H s Trp
Val Lys Gn Arg Pro dy An Gy Leu u Trp Ile 35 40 45 dy Tyr Ile Asn
Pro Ser Arg Ay Tyr Thr Asn Tyr Asn G mLys Phe 50 55 60 Lys Asp Lys Ala
Thr Leu Thr Thr Asp Lys Ser ser Ser Thr Alal r go 75 80 Mt dn Leu
Ser serASpetr §é'"r AgP u“ﬁsﬁ""s%%e AR VL Trpyg v és 580 05 Ala Arg Tyr
TOO Asp Asp S Tyr ser Leu Asp Tyr Trp Ay n Gly 1 105 110 Thr Thr Leu
Thr Val Ser Ser Val u dy Ay ser Gy Gy Ser Ay 115 120 125 dy Ser
Ay dyadehraal &% SerIGIAsEY, Gle ser i lvesl YTRIY Gih S8&8rG1¥30 135 140 Pro Al a
Ile Met Set'“Ala ser Pro AY-"Au Lys Val Th t Thr Cys 145 150 155 160
Arg Ala ser Ser Ser Val ser Tyr Met Asn Trp Tyr A n G@n Lys Ser WO
2004/ 168883 yPOV &2G0v/@05687Vetl Ghn &GBn IThg Rrd6Leu Ser Leu Pro

385 390 395 400

val Ser Leu Gly Asp GIn Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser

405 410 415
Leu val His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys
420 425 430
Pro Gly GIn Ser Pro Lys Leu teu Ile Tyr Lys val Ser Asn Arg Phe
435 440 445
Ser Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
450 455 460

Thr Leu Lys Ile Ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Phe

465 470 475 480

Cys Ser GIn Ser Thr His val Pro Tyr Thr phe Gly Gly Gly Thr Lys

485 : 490 495
Leu Glu Ile Lys His His His His His His
500 505

<210> 3

<211> 1512

<212> DNA

<213> -artificial sequence

<220>

<223> CD3 VHVL alL x 5-10 VHVL

<400> 3

gatatcaaac¢ tgcagcagtc aggggetgaa ctggcaagac ctggggoecte agtgaagatg 60

tcctgeaaga cttetggeta cacctttact aggtacacga tgcactgggt aaaacagagg 120

cctggacagg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180

aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240

atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300

gatgatcatt actgcctiga ctactggggc caaggcacca ctctcacagt ctcctcagtc 360

gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420



Ser

Ser

Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala ser 180 185 190
Val Pro Tyr Arg Phe Ser Ay Ser Ay ser Ay Thr ser Tyr ser 195 200 205
Thr Ile Ser Ser Met u Ala Au Asp Ala Ala Thr Tyr Tyr Cys 210 215 220
A n Tr RyPRfa/sREs3ASN Pro Lea Thr Phe Gy Al a Gly Thrpéy‘@l,iﬁgé;oosgﬂ% 230 235
Gu Leu LYSser Ay Ay Gy Gy Ser Au Val Gn Leu Lea u @n 245 250
Ser Ay Ala GQu Leu Ala Arg Pro Ay Ala ser Val Lys Leu Ser Cys 260
270 Lys Ala Ser Ay Tyr Thr Phe Thr 5Asn Tyr CJy Leu ser Trp Val Lys 275
285 g e val Tyr.Pro Arg 290
Zooc ARl Se oot &iBedlie bt Gofod Batdeicdd Yol Mot (00
310agkbhcaph ca'Elgltg‘a‘Hag Mpatgaac%gtaﬁﬁagﬁegaa'g”ﬂcagﬁ aaSaiccddrt Gsd0Leu Arg Ser
325 330 335 _Thr Ser Ser Ala Val Tyr Phe.%gg Al a Ar Arg Gly Ser
AR Rt RBL R ST At SRS PRt ST G80a o Gy Thr
3559@@&c3:@5ggavafca-55rc’évf@l:tci@é avesigcahya ngag@cafgﬁaya@etgﬁ y Gy Ay Qy
Ay 370 375 380 dy Ay Ser Au LeU Val Met A@n Thr Pro Leu ser
Pr oaCGBBt@QOQ%SC%G gf\%thSéF qegtitaargt Azgggf@ca@lwgaccgéacw e %P Oys Arg

Eer Roxh éli.%g 6&%g4§?§at&%'dgé3tlg %c%gn.s%g%?ﬁ gfd ng)ﬁj& {aﬂf TWSOLGU Hs Trp
eu n-Lys 04 0 Pro y n~Ser Pro Lys Leu Leu Ile Tyr Lys Val
Mh pmqgtﬁmggc ctgggacitc agtgaagata tcctgcaagg cttctggata cgocticact 840
aactactggc taggttgggt aaagcagagg cctggacatg gacttgagtg gattgg&gat' 900
attttcectg gaagtggtaa tatccactac aatgagaagt tcaagggcaa agccacactg 260
actgcagaca aatcttecgag cacagcctat atgcagctca gragoctgac atttgaggac ‘1020
tctgetgtct atttctgtge aagactgagg aactgggacg agcctatgga ctactgggge 1080
caagggacca cggtcacegt ctcctcaggt ggtggtggtt ctggcggegg cggctccggt. 1140
ggtggtggtt ctgagctcgt gatgacacag tctccatcct ccctgactgt gacagcégga 1200
gagaaggtca ctatgagctg caagtccagt cagagtctgt taaacagtgg aaatcaaaag 1260
aactacttga cctggtacca gcagaaacca gggcagectc ctaaactgtt gatctactgg 1320
gcatccacta gggaatctgg ggtccctgat cgcttcacag gcagtggatc tggaacagat 1380
ttcactctca ccatcagcag tgtgcagget gaagacctgg cagtttatta ctgtcagaat 1440
gattatagtt atccgctcac gttcggtgct gggaccaagc ttgagatcaa acatcatcac 1500
catcatcatt ag 1512
<210> 4
<211> 503
<212> PRT
<213> artificial sequence
<220>
<223> €D3 VHVL al x 5-10 VHVL
<400> 4

Asp Ile Lys Leu GIn GIn ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

Ser val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr phe Thr Arg Tyr
20 25 30
Thr Met His Trp val Lys GIn Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 A5

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe



435 440 445 WD 20041106383 PCT/ EP2004/ 005687
@y Thr Asp Phe

Ser Ay Se

Val Gu Ala Gu Asp Leu Ay Val

g\’ﬂﬂgeﬁwﬁéﬁ-rh '

Thr H s Va
Hs H s Hi
artificial

aat cagaagy
at gcaackga

gaaggt ggaa
ct gacccag'f

agt gggt

r Ay Ser

sequence

a3

Hi s 500 505
<220> <223>
gat at caaac tgcagcagtc aggggct gaa
t cct gcaaga 50t t ct ggct a cacctsst act
cct ggacagg gtctggaatg gattggatac
9RCA 99EF ARG
ct gac atzgt gaggac
gatgatcatt actcccttga ctactggggc

t ggagat t ¢t gat ggaaqt
odp oS Hgagec APY LT gk
agagccagtt caagtgtaag ttacat gaac
aaaagat g?a tttatgacac atccaaadgt

§ AJBVEL D) AR 0P 2o

acttattact gccaacagtg gagtagtaac
gagct gaaat ccggagqtgg tggatccga
attt ¥ahgerps85af

t gggt aaagcaggj& '

Gly Ser Gly Gly Ser Gly Gly val
130 135 .

ct ggt aadoe

aactactggc ta

Pro
145
Arg
Gly
Gly
Leu
GIn
225
Glu
Ser
Lys
GIn
Ser

305

Thr

TBE

Ala
Ala
Thr
val
Thr
210
Gln
Leu
Gly
Ala
Ar

29

Gly

Ala

Ile

Ser

Ser

Pro

195

Ile

Trp

Lys

Ala

Ser

275

Pro

Asn

ASp

Met

Ser

Pro

180

Tyr

Ser

Ser

Ser

Glu

260

Gly

Gly

Ile

Lys

Ser

Ser

165

Lys

Arg

Ser

ser

Tyr

His

His

ser
325

Ala

150

val

Arg

Phe

Met

AsSD

230

Gly

val

Ala

Gly

Tyr

310

Ser

Ser

ser

Trp

Ser

Glu

215

Pro

Gly

Arg

Phe

Leu

295

Asn

sSer

Pro
Tyr
ITe
Gly
200
Ala
Leu
Gly
Pro
Thr
280
Glu
Glu

Thr

Tyr
Phe Gy Ay Ay Thr

450 455 460 Thr

Phe

11 Ser Ay Val Pro Asp Arg Phe

<210> 9 <211> 1512

cD3 VHVL aL Ser x 5-10 VHVL

Leu Lys Ile ser Arg
465 470 475 480

cys Ser G n ser

Lys 485 490 495 Leu Gu Ile Lys

<2 PO TEPRQRY/ U545 >

<400> 9

ctggcaggac ctggggcctc agtgaagatg 60
aggt acacgaot gcact gggt aaaacagagg 120
attaatccta gccgtggtta tactaattac 180
c
SR RS
caaggcacca ctctcacagt. ctcctcagtc 360
agqgttca t t cga cgacattcag 420
%&gg’aéébg] g‘%ﬁé&f%%}ﬁr ccgfgacct gc 480
t ggt accagc agaagt cagg cacctccccc, 540
t tcg cttcagtggc 600
@%& “ié&t gct gcc 660
ccgctcacgt tcggtgctgg gaccaaactg 720
cagctgc tcgagcagtc tggagctgag 780

'ﬁgt t ghasar

%

ct
e
ol

tct

aft

Ebt gAY FeEt

doea

cctggacatg g

a

tccct

Yf gy

agcctac 240
%ggat attat 300

¥cttcact 840

t gagt g gattggagat 900

Asp Asp Ile GIn Leu Thr GIn Ser

Gly

Met

Tyr

185

Ser

Glu

Thr

ser

Asn

Trp

Lys

Ala

Glu
Asn
170
Asp
Gly
Asp
Phe
Glu

250

Thr

Ile
Phe

Tyr
3

LYS

155

Trp

Thr

Ser

Ala

Gly

val

ser

Trp

Gly

Lys

315

Met

140

val
Tyr
Ser
Gly
Ala
220
Ala
Gln

val

Leu

Thr
Gln
Lys
Thr
205
Thr
Gly
Leu
Lys
Gly
Tle

Lys

Leu

Met

Gin

val

190

ser

Tyr

Thr

lLeu

Ile

270

Trp

Phe

Ala

ser

Thr

Lys

175

Ala

Tyr

Tyr

Lys

Glu

255

Ser

val

Pro

Thr

Ser
335

Ser
Ser
s
Leu
240
Gln
Cys
Lys
Gly '
Leu

320

Leu



attttccctg gaagtggtaa tatccactac aatgagaagt tcaagggcaa agccacactg 960

act gcagaca aatcttcgag cacagcctat atgcagctca gtagcctgac atttgaggac 1020
tctgctgtct atttctgtgc aagact gagg aactgggacg agcctatgga ctactggggc 1080 WO
2004/ 10638y:Pfed{ lak%904/ 005687 12 caagggacca cggt caccgtpstesheiass
ggtggtggtt ctggcggcgg cggctccggt 1140 ggtggtggtt ctgagctcgt gat gacacag
tctccatcct ccctgactgt gacagcagga 1200 gagaaggtca ctatgagctg caagtccagt
cagagt ct gt taaacagtgg aaat caaaag 1260 @aactacttga cctggtacca gcagaaacca
gggcagcctc ctaaactgtt gatctactgg 1320 gcatccacta gggaat ctgg ggtccct gat

cgct t cagadyCal AgalsertAY2RAAYAL pkS8Ys ATaCAY ELFArGGRhCAGCag t gt gcagget
gaagacctgg cagttBapta ctgtcagaat 334 gatt at agt 3sat ccgctcac gttcggtgct
gggaccaagc ttgagatcaa acatcatcac 1500 catcatcatt ag 1512 <210> 10 <211>
503 <212> <213> artj flcCi 220> <g VHVL aL Ser x 5-10
VHVL Ogﬁl gg’é’%ﬁ"ﬁ@ {I¥§s+é@e§i@%§9éﬁga®éﬂr-ﬁﬁzgggﬂdﬁ?éia Bu Al a Arg Pro Ay
Ala 15 10 15 Ser val Lys Met Ser cys Lys Thr Ser Ay Tyr Thr Phe Thr Arg
Tyr 20 25 30 Thr I\/Et( Hs T VaI1Lyﬁ Gn ro1(';‘lh¢zI Gn Ay Leu Qu Trp
e 355%0%05‘55 FORAY 138 A¥nSB §15&1Y A% G%/F ¥RYRS Tyr Asn A n Lys
Phe 50 5560 Lys Asp LyS Ala Thr Leu Thr r Asp Lys Ser 5er Ser Thr Al a
Tyr 65 70 75 80 Mt G.n Leu S5er ser Leu Thr ser Qu Asp ser Ala Val Tyr
Tyr QIsG;EgSL%}OVQB”E‘-?\ITQF'Ag;@ T Py SRS Ay Hrsval rhela ely aAsp Tyr Trp Ay
Gndy o

Glu Lys val Thr Met Ser Cys Lys Ser Ser GIn Ser Leu Leu Asn Ser
405 410 415

Gly Asn GIn Lys Asn Tyr Leu Thr Trg-Tyr GIn Gln Lys Pro Gly GlIn
, 420 42 430

Pro Pro Lys Leu Leu ITe Tyr Trp Ala Ser Thr Arg Glu Ser Gly val.
435 440 445

Pro Asp Arg Phe Thr Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
450 455 460 .

Ile ser ser val Gin Ala Glu Asp Leu Ala val Tyr Tyr Cys Gln Asn
465 470 475 . 480

Asp Tyr Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Ile
485 490 495

Lys His His His His His His
500

<210> 5

<211> 31

<212> DNA

<213> artificial sequence

<220>

<223> (D3 VH BsrGI primer

<400> 5 : '

aggtgtacac tccgatatca aactgcagca g 31
<210> 6

<211> 25

<212> DNA



100
115
130
Pro
Val
Arg
Phe
Ser
Ser
Lys
Al a
Ser
Arg

Thr
335
345

105 110 Thr Thr

120 125

Leu Thr Val

Gy ber Ay @y ser

Ser

5er Val
Ay Ay Va

Gu dy dy ser Ay Gy Ser dy
Asp Asp Ile A n LeU Thr

dn ser

135 140 WO 2004/ 106383 PCT/ EP2004/ 005687 13 Pro Ala Ile Met Ser Al a ser

Gy G%ﬁ@/@ 3Thr Met Thr cys 145 150 155 160 Alg AI% SeL ser Ser
ser Ty i Trp Tyr A n A n Lys Ser 165 170 175 WZWWWJ§ér Pro Lys
Trp Ile Tyr Asp Thr ser Lys Val Ala ser 180 185 190 Ay Val Pro Tyr Arg
Ser Ay Ser Gy 5er Ay Thr Ser Tyrgber 195 200 205 Leu Thr Ile ser
Met Gu Ala AU Asp Ala Ala Thr Tyr Tyr Cys 210 215 220 G n d@n Trp Ser
As<¥Bp RetifiRialpReauenge Ala Gy Thr Lys Leu 225 230 235 240 G u Leu
S5er Ay Ay Ay Gy S5er u Val An Leu Leu AQu A n 245 250 255 Ser dy
GQu Leu Val Arg Proody Thr ser Val Lys Ile Ser Cys 260 265 270 Lys Ala
d y<ZBPr Al a Phe Thr Asn Tyr Trp Leu Ay Trp Val Lys 275 280 285 Gn
Pro E ? ksu g Trplle Ay Asp Ile Phe Pro Ay 290 295 300 ser
Asn"‘%gl% Pg" y%/Sp ?n R 1ﬁerLys Phe Lys Gy Lys Ala Thr Leu 305 310 315 320
Al a<49p lbys Ser Ser Ser Thr Ala Tyr Met A n Leu ser Ser Lets 325 _ 330
ThaatPpggatt (FcAggfcSeg cAtgs Val Tyr Phe Cys Ala Arg Leu Arg As# Trp 340

350

<210> 7

<21l> 1521

<212> DNA

<213> artificial sequence

<220>

<223> (D3 VHVL 4L Ser X 4-7 VHVL

<400> 7 .

gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcectc agtgaagatg 60

tcctgcaaga cttctggeta cacctttact aggtacacga tgcactgggt aaaacadagg 120

cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180

aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagectac 240

atgcaactga gcagcctgac atctgaggac fotgcagtct attactgtge aagatattat 300

gatgatcatt actcccttga ctactggggc caaggcacca ctctcacagt ctectcagtce 360

gaaggtggaa gtggaggttc tggtgga&gt ggaggttcag gtggagtcga cgacattcag 420

ctgacccagt ctccagcaat catgtctgca tctccagggg agaaggtcac catgacctge 480

agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagtcagg cacctccccc 540

aaaagatgga tttatgacac atccaaagtg gctictggag tcccttatcg cttcagtgge 600

agtgggtctg ggacctcata ctctctcaca atcagcagca tggaggctga agatgctgcec 660

acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtgetgg gaccaagctg 720

gagctgaaat ccggaggtgg tggarccgag gtgcagetge tcgagcagtc tggagctgag 780

ctggcgaggc ctggggcttc agtgaagetg tcctgcaagg cttetggcta caccttcaca 840

aactatggtt taagctgggt gaagcagagg ccitggacagg tcctigagtg gattggagag 900

gtttatccta gaattggtaa tgcttactac aatgagaagt tcaagggcaa ggccacactg 960

actgcagaca aatcctccag cacagcgtcc atggagetcc gecagcctgac ctctgaggac 1020

tctgeggtct atttotgtyc aagacgggga tcctacgata ciaactacga ctggtacttc 1080

gatgtctggg gccaagggac cacggtcacc gtctcctcag gtggtggtgg ttctggcgge 1140

ggcggctecy gtggtggtgg ttctgagctce gtgatgacce agactccact ctccctgect 1200

gtcagtcttg gagatcaage ctccatctct tgcagatcta gtcagagect tgtacacagt 1260



Asp Gu Pro Met Asp Tyr Trp Ay An Gy Thr Thr Val Thr Val Ser 355 360 365
ser y Ay Ay Gy ser dy Ay Ay dy 5er Gy Ay Gy dy ser 370 375 380
G u Leu Val Met Thr G n Ser Pro Ser ser Leu Thr Val Thr Ala Ay 385 390 395
400 G u Lys Vval Thr Met Ser Cys Lys Ser Ser @ n Ser Leu Leu Asn Ser 405 410

415 dy Awo indsys Asn Tyr Leu Thr Trp Tyr A n A .n Lys/EfRofdosesd N WO
2004/ 106383 PCT/ EP2004/ 005687 14 420 425 430 Pro Pro Lys Leu Leu Ile Tyr

Trp Ala Ser Thr Arg Au Ser Ay Val 435 440 445 Pro Asp Arg Phe Thr Ay Ser
Gy Ser Ay Thr Asp Phe Thr Leu Thr 450 455 460 1Ile Ser Ser Val An A a

Gu Asp_Leu Al a val Tyr_ Tyr s.Gn Asn 465 470, 475 48 Asp Ser Tyr

Pro LeutTipepia Gy tiese §osi oy Bortiicnd Sorieb st aunaed Y s H & H s

Hi s H satiitach@ ttt2ddhizcd lare24diygd 4Bccagad? ggiNAgsiyl 3xgwygbidal cizBBOsequence

<220> <223> CD3 VHVL StL x 3-1 VHVL <400> 11 %at at caaac tgcag:@?gtc
t

aggggct B RIGGCHAGAT G AFGHRIAE? LFOPAP9GET GIBT 199 PETHAGE <t gcta

cacct t t agdrcAGthaGRALCHetHE CREB0GLy A3236REGY 9200 ACtgaRcaNa JtBbagaat g
gattggatac attaatccta gccgtggtta tactaattac 180 ~aat cagaagt tcaa%gacaa
ggccacafdiFabercactigat@taatect ccag cacagectac 240 152

<210> 8
<211> 506
<212> PRT

<213> artificial sequence

<220> -
<223> CD3 VHVL abL Ser X 4-7 VHVL
<400> 8§

Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 ‘ 10 15

ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr Thr Phe ;gr Arg Tyr

Thr Met ggs Trp val Lys Gln Agg Pro Gly Gin Gly Lgu Glu Trp Ile
4 4

Gly E%r Ile Ash Pro Ser érg Gly Tyr Thr Asn Eyr Asn GIn Lys Phe
5 0

Lys Asp Lys Ata Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr

Met Gln Leu Ser ggr Leu Thr Ser Glu ggp ser Ala val Tyr ;gr Cys

Ala Arg Tyr Tyr Asp Asp Wis Tyr Ser Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Lteu Thr val ser Ser val Glu Gly Gly Ser Gly Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly val Asp Asp ITe Glin Leu Thr Gin Ser
130 135 140 .

Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys
145 150 155 160

Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser



at gcaact ga gcagcct gac
gatgatcatt actgccttga
?gtggtggtt ctggcggegg
ctccagcaa c
tcaagtgtaa“gf?%%gﬁéga
atttatgaca catccaaagt
gggacct cat actctctcac
t gccaacagt ggagt agt a5
t ccggaggt g gt ggat ccga

cct ggggg, tﬂﬁﬁgéﬂ%ﬁgqés
ctaggttgdg taaagaqaga

at ct gaggac

ct act ggggc

cggct ccggt
at ct ccaggg

ct ggt accag
ggcttctgga
aat cagcagc
cccgct cacg

ggt gcagctg
Q& HEaEy

t ct gcagt ct
caaggcacca
ggt ggt ggt t
gagaaggt ca
cagaagt cag
gtcccttatc
at ggaggct g
ttcgot gct g
ct cgagcagt

o Bore it igy B

attact gt gc
ct ct cacagt
ctgacattca
ccat gacctg
gcacct cccc
gcttcagtgg
aagat gct gc

ggaccaagrds
ct ggagct ga

aagatattat 300
ctcctcaggt 360
gct gacccag 420

480
FERREREAHN a0
cagt gggt ct 600
cacttattac 660
ggagct gaaa 720
gct ggt gaaa 780

ctactgg 840
%%ftttccct 900
960 WO

ggaagt ggt a atactcacta caat gagagg ttcaggggca aagccacact gactgcagac
2004/ 10 3831PCT/EP2004/ 05687 . 15 aggtcctcgf g acagcctt t at gcagctc

agt agcct'da’ tabgd Jab a9t e et gggt SEHJ0Y &t yctzgg g°ta¥yatt’gag gaactgggac
gaggct at gg act act gggg ccaagggacc 1080 acggtcaccg tctcctcagg tggtggtggt

t ct ggcggcg _gcggcectccgg tggtggtggt 1140 tctgagctcg tcatgaccca gtctccatct

t at cttd&“gﬁ%aggq Ser g‘i}.’"a‘gegagﬁbg?% 61y 5P ‘é]@tgl Z8¢ ?ryﬁcﬁgg%ag t aagagcat t
agcaaat att tTagcctggta tcaagdgaaa 1260 cctgggaaaa ctaataagct tcttatctac
tctggatcca ctttgcaatc tggaattcca 1320 tcaaggttca gtggcagtgg atctggtaca
gat t t cancEWc AR 4BE Rer't Axfic B ey ThBdHie QEEB@M tThftlg’éaz% ta ttactgtcaa
cagcat g aatatccgta catgttcgga 1440 ggggacca agctt at caaacat cat.
caccatcatc attag 1485 <210> 12 <211> 494 <212> PRT <213> artifici al
sequencdu k200ys sER3FYCHY VG stsler xG18-ValVEML Lex4@0>G1W2GHsp |l e LyS Leu A n
Gn Ser Ay Ala Gu28u Ala Arg ProXfy Ala 1 5 1043 Ser Val Lys Met Ser
Cys Lys Thr Ser Ay Tyr Thr Phe Thr Arg Tyr _ '

Ser Gly Ala GTu Leu Ala Arg Pro Gly Ala Ser val Lys Leu Ser Cys
260 265 270

Ala Thy Thr Asn val

280

ser Phe

275

Lys Gly Gly Ser

285

Tyr Tyr Leu Trp Lys

Gln Pro Gin val Leu Glu Ile val

295

Arg Pro

290

Gly Glu

300

Trp Gly Tyr Arg

Thir Leu
. 320

Ile Ala Glu Phe

305

Gly Asn Tyr Tyr

310

Asn Lys Lys Gly Lys Ala

Thr Ala Asp Lys Ser Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu

325

Thr Ser Glu Ser

Thr Asn

ASp
355

Tyr Asp

Thr val

370

val Sar ser

Gly Gly Gly Ser Glu

val Ser Leu Gly

His Ser

420

Leu val

GIn
435

Pro Gly ser Pro

Ala val Tyr

Phe
360

Trp Tyr

Gly Gly Gly

Leu val

390

Met
Gln Ala ser
Gly Asn Thr

Leu
440

LyS leu

330

Phe Ala

345

Cys

Asp val Trp

Gly ser Gly

Thr
395

Thr Gln

Ile ser

410

Cys

Tyr Leu His

425

Ite Tyr Lys

Arg

Gly

Gly

Pro

Arg

Trp

val

335

Arg Gly Ser

Gln
365

Gly Thr

Gly Gly Ser

Leu Ser Leu

Gln
415

Ser Ser

Tyr Leu Gln

430

ser
445

Asn Arg

Tyr

Thr

Gly

Pro

400

Ser

Lys

Phe



20 25 30 Thr Met His Trp val Lys A n Arg Pro Gy Gn Ay Leu Qu Trp Ile
35 40 45 dy Tyr Ile Asn Pro Ser Arg Gy Tyr Thr Asn Tyr Asn @ n Lys Phe
55 60 Lys Asp Lys Ala Thr Len Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
70 75 80 u Ser Ser Leu Thr ser G u Asp ser yr
90 95 A a%zg(ﬁf’ghrﬁkﬁyr Asp Asp His Tyr Cys Leu Asp TyrAi’r?{)M@G?/%(lgEﬁ?G y 100
105 110 Thr Thr Leu Thr Val ser ser Ay Ay Ay Ay Ser Ay dy Ay dy 115
120 125 Ser Ay Gy Ay Ay Ser Asp Ilg A@n Leu Thr An ser Pro Ala Ile WO

50
65

Cys 85

2004/ 106383 PCT/ EP2004/ 005687 16 130 135 140 Met ser Ala ser Pro Gy Qu
Lys Val hr s, Ar 1 5 ser Val ser Tyr
Met Asnsefr %ﬂ érﬁ %nmi_%/ %é?r%e'f/’ Sﬁ{régy ]ééyl% gll:“:Pro Lys Arg Trp Ile

Tyr Asp Thr Ser Lys Val AIa Ser Ay Val Pro 180 185 190 Tyr Arg Phe ser Gy

ser Gly Ser g Qr ser Tyr se hr e 52%0 205 Ser Ser Met du
Ala du ﬁ beal¥s A's SRfr ;%P"ﬂr? C§§ %he"\' MEE0  Ser Ser Asn Pro
Leu Thr e Ay Ala Gly r Lys Leu A u Leu Lys 225 23 35 240 Ser Qdy

Gy Ay Ay Ser Au Val Gn Leu Leu Au A@n_ ser Gy Ala 245 250 255 du Leu
Val LysO¥r §eGGyn Aeg gngvaNalyso V73 E%r Py 61y yJy A1 }grw%o 265 270

Leu Glu Ile Lys His His His His His His
500 505

<210> 9
<211>
<212>
<213>

DNA

<220>

<223> (D3 VHVL aL Ser x 5-10 VvHVL

<400> 9 .
gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ciggggectc agtgaagatg 60
tcctgcaaga cttctggeta cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180
aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240
atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300
gatgatcatt actcccttga ctactgggge caaggcacca ctctcacagt ctcctcagte 360
gaaggtggaa gtggaggttc tggtggaagt goaggttcag gtggagtcga cgacattcag 420
ctgacccagt ctccagcaat catgtctgca tctccagggg agaaggtcac catgacctge 480
agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagtcagg cacctccccc, 540
aaé%gatgga tttatgacac atccaaagtg gcttctggag tcccttatcg cttcagtggc 600
agtgyggtctg ggacctcata ctctctcaca atcagcagca tggaggcetga agatgetgec 660
acttattact gccaacagty gagtagtaac ccgctcacgt tcggtgetgg gacéaagctg 720
gagctgaaat ccggaggtgg tggatccgag gtgcagctgc tcgagcagtc tggagctgay 780
ctggtaaggc ctgggacttc agtgaagata tcctgcaagg cttctggata cgccrtcact 2340
aactactggc taggttgggt aaagcagagg cctggacatg gacttgagtg gattggagat 960
attttcecctg gaagtggtaa tatccactac aatgagaagt tcaagggcaa agccacactg 960
actgcagaca aatcttcgag cacagcctat atgcagctca gtagcctgac atttgaggac 1020
tctgctgtct atttctgtge aagactgagg a2actgggacyg agcctatgga ctactgggge 1080

1512

artificial sequence



Tyr Ala Phe Thr Asn Tyr Trp Leu Gy Trp Val Lys Gn Arg Pro 275 280 285
Hs Ay Leu Qu Trp lle Ay Asp Leu Phe Pro Ay ser Ay Asn 290 295 300
Hi s Tyr Asn Gu Arg Phe Arg Ay Lys Ala Thr Leu Thr Ala Asp 305 310 315
Lys S iﬁ@@r Thr Ala Phe Met G n Leu Ser Ser Leu Thr Ser du 325 330
Asp S r0 P Tyr Phe Cys Ala Arg Leu Arg Asn TrPCTEROHWS®ET 4 340

350 Met Asp Tyr Trp Ay A n @y Thr Thr Val Thr Val ser Ser Ay Ay 355
365 @y Ay Ser Ay Gy Ay Gy Sg, Ay Ay Ay Gy ser Gu Leu Val 370

38Qaadffacdd lcgbtdacEpr cE’E&S@égtTM{}tdeg'giﬁ' 2rg¥cdo’ cdiccddgy CGiwadhr 1le 385
395 400 Thr Ile Asn s Arg Ala Ser Lys Ser Ile ser Lys Tyr Leu Ala Trp
41F92AH-INES E5OYT0FR 93 gaewaapzem;amasqctgiqtgrwa@ﬁg@au B0 Pro Ay Lys

As ¢ a a a aa G
it AL B e o2 Bty Sl 180 51 S,

I I @aaserctser ccbagtercn Bﬁwa@@m@@nectmsmmgmumwamm 20 Tyr CYS A n
i 7 y Thr Lys
Cﬁéeka% QE?I‘;HEE@ %{C‘E@a l?§ tg Xcaﬂsgéaﬁéggaé %@ﬁ%é;a%l g%éllslz <217>
ticactctca ccatcagcag tgtgcagget gaagacctgg cagtttatta ctgtcagaat 1440
gattatagtt atccgcetcac gttcggtgct gggaccaagc ttgagatcaa acatcatcac 1500
catcatcatt ag _ 1512

210> 10
<211> 503
<212> PRT

<213> artificial §equence

<220>
<223> CD3 VHVL al Ser x 5-10 vHVL
<400> 10

Asp Ile Lys Leu GIn Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

ser val Lys Met Ser Cys Lys Thr ger Gly Tyr Thr phe Thr Arg Tyr
20 5 30

Thr Met gés Trp val Lys GIn 259 Pro Gly GIn Gly kgu Glu Trp Ile

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asnh Tyr Asn GIn Lys Fhe
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys §§r Ser Ser Thr Ala Tyr

Met GIn Leu Ser Sgr Leu Thr Ser Glu Sgp ser Ala val Tyr Tyr Cys
8 95

Ala Arg Tyr Tyr Asp Asp His Tyr Ser Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr val ser Ser val Glu Gly Gly Ser Gly Gly Ser Gly
115 120 125

Gly ser Gly Gly Ser Gly Gly val Asp Asp Ile Gln Leu Thr Glin Ser
130 : 135 140



<213> artificial sequence <220> <223> CD3 VHVL stL x 4-7 VHVL <400> 13

gat at caaac tgcagcagtc aggggct gaa ctggcaagac ctggggcctc agt gaagatg
tcctgcaaga cttctggcta cacctttact aggtacacga tgcactgggt aaaacagagg

cct ggacagg v sfgemasd gattggatac attaatccta gccgtggtta 5@;&@3&%&@6 80

aat cagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac
at gcaact ga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat
gatgatcatt actgccttga ctactggggc caaggcaxca ctctcacagt ctcctcaggt
ggt ggt ggm Ata g@quacg@erc?%@tsecg@p Gyt gt ggitva&t@acmn chr gm gacccag
tctccag 0 tcatgtctgc a Qccaggg gagaag a ccatgacctg Qﬁagccagt
t caagggt aa gttacat gaa ctggtaccag cagaagtcag gcacctcccc caaaagat gg
at t t at gadgn Atatsec asxsgsergyet set gya Nptcsot Teg 0ygcilhcaigt cagt gggt ct
gggacctcat act ct ct catbaat cagcage at gbhgct g aagat gct §€° cacttattac
t gccaacagt ggagtagtaa cccgctcacg ttcggtgctg ggaccaagct ggagct gaaa
t ccggagglyg Tof geatmegey0gigTagaile vicyagehgseetiggagat gta get ggcgagg
cctggggett cagt gak¥fct gt cct gcaag St t ct ggct acacct¥ac aaact at ggt
ttaagct ggg tgaagcagag gcctggacag gtccttgagt ggattggaga ggtttatcct
agaat t ggfyavat 9¢bt 86t &g Rd Gagany ddrCanggse & 1RadeCaGatyr gact gcagac
2004/ 106383 PAPEEP2004/ 005687 2008 aaat cctcca gwacagcgtc cat ggagctc
cgcagcctga cctctgagga ctctgecggtc 1020 tatttctgtg caagacgggg atcct

act aact act.qgtact t g 9% 099 eotet
9ot 9ot g6t 0 740 t‘??g%?g%efﬁgéigggtﬁg% G%sp 08 G320%gaNFC 06

60
120

40
300
360
420
480
540
600
660
720
780
840
900
960 WO

acgat
cctca

ggt ggbggt g gt tct gagct cgt gat gacc -

cagactccac tctccctgec tgtcagtctt 1200 ggagatcaag cctccatctc ttgcagatct

agt cagagee oy} 4HACaRaGd 38l 998996 H20Mhe BFPHI aCrA! Lpplaget ucagaageoa

ggccagt 63¢ caaa t acaaa tccaacc ga ggtcc
aggttcagtg gcagtggatc agggacagat 1380 ttcacactca agatcagcag agtgg

Sagaccablh - quaerognb R sy &P roply B8l AP e SR 2o 10- 8

Ser Gly Ala Glu Leu val Arg Pro Gly Thr Ser val Lys Ile Ser Cys
. 260 265 270

Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr Trp Leu Gly Trp val Lys
275 280 285

Gin Arg Pro Gly His Gly Leu Glu Trp Ile Gly Asp Ile Phe Pro Gly
2090 295 , 300 .

Ser Gly Asn Ile His Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu
305 310 315 © 320

Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu
325 . 330 335

Thr pPhe Glu Asp Ser Ala val Tyr Phe Cys Ala Arg Leu Arg Asn Trp
340 345 350

Asp Glu Pro Met Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val ser
355 360 365

ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

Glu Leu val Met Thr Gln Ser Pro Ser Ser Leu Thr val Thr Ala Gly
385 390 395 400

Glu Lys val Thr Met Ser Cys Lys Ser Ser GIn Ser Leu Leu Asn Ser
405 410 415

Gly Asn GIn Lys Asn Tyr Leu Thr Trp Tyr Gin Gln Lys Pro Gly Gln

cagac
aggct
gaggg



<211> 503 <212> PRT <213> artificial sequence <220> <223> CD3 VHVL stL X
4-7 VHVL <400> 14 Asp Ile Lys Leu dn G n ser Ay Ala Qu Leu Ala Arg Pro
Gy Ala 15 10 15 Ser Val Lys Met ser Cys Lys Thr Ser Gy Tyr Thr Phe Thr

Arg
Trp
Lys
Al a
Tyr
Tyr T
Ay
Gy
Al a

Tyr

Lys dn Arg Pro @ Leu. G u
I'le

20 25 Thr Met H's Trp Val

33‘%4%5'%%’5'683y Tyr Ile Asn Pro Ser Arg Gy Tyr TH¥T’E\§490W¥6sl\sn dn
Phe 50 55 60 Lys Asp Lys Ala Thr Leu Thr Thr Asp LyS ser ser ser Thr
Tyr 65 70 75 80 Met dn Leu Ser sg. Leu Thr Ser A u Asp ser Ala Val
Tyr cys 85 9295 Ala Arg Tyr425Tyr 00 ASP Aspa3d s Tyr 1CYS 05 Leu Asp
rp Ay Gn Ay 110 Thr Thr Leu Thr Val ser ser Gy Ay Ay Ay ser Gy

Gly 0 /10638 [ EP2004/ 0 77 19 Ser Ay Ay
'§¥""° é |L|JE% ‘CS]UZ ’slée/\ﬂpy%q%él'n szee"r r o El“%gl?‘{ Qﬁ%galss 140 Met Ser
ser Pro Ay Gu Lys Val Thr I\/Et Thr Cys Arg AI a ser 145 150 155 160

ser ser_Val ser n Tr Gri LyS Thr Ser 165 170 175
Pro Lys"® §3 ﬁﬁgl%é"i\@' @ r‘Fﬁy ‘%’ST%lAS@% s"jl-r Ef%/ Pro-

Tyr Arg Phe Ser Gy Ser Gy Ser Gy Thr Ser Tyr Ser Leu Thr Ile

180 185 190
Ile ser Ser val GIn Ala Glu Asp Leu Afa val Tyr Tyr Cys Glin Asn
465 : 470 475 480

Asp Tyr Ser Tyr Pro Leu Thr Phe Gly Aia Gly Thr Lys Leu Glu Ile
490

485

Lys His His His His His His

<210>
<211>
<212>
<213>

11

DNA

<220>
<223> D3

<400> 11
gatatcaaac

tcctgcaaga
cctggacagg
aatcagaagt
atgcaactga
gatgatcatt
ggtggtggtt
tctccagcaa
tcaagtgtaa
atttatgaca
gggacctcat
tgccaacagt
tccggaggtg
cctggggect
ctaggttggg
ggaagtggta

500

1485

VHVYI. stL x

tgcagcagtc
cttctggcta
gtctggaatg
tcaaggacaa
gcagcctgac
actgccttga
ctggcgacgg
tcatgtctge
gttacatgaa
catccaaagt
actctctcac
ggagtagtaa
gtggatccga
cagtgaagat
taaagcagag

atactcacta

artificial sequence

3-1 vHVL

aggggctgaa
cacctttact
gattggatac
ggccacattg
atctgaggac
ctactggggc
cggctceggt
atctccaggg
ciggtaccag
ggctrctgoa
aatcagcagc
cccgctcacg
ggtgcagctg
atcctgcaag
gectggacat
caatgagagg

ctggcaagac
aggtacacga
attaatccta
actacagaca
tctgeagtct
caaggcacca
ggtggtggtt
gagaaggtca
cagaagtcag
gtcccttatc
atggaggctg
ttcggtgctg
ctcgagcagt
gcttctggat
gaacttgagt
ttcaggggca

ctggggcctce
tgcactgggt
gcegtggtta
aatcctecag
attactgtgce
ctctcacagt
ctgacattca
ccatgacctg
gcaccteeec
gcttcagtgg
aagatgctge
ggaccaagct
ctggagctga
acgccttecac
ggattggaga

aagccacact

495

agtgaagatg
daaacagagg
tactaattac
cacagcctac
aagatattat
ctcctcaggt
gctgacccag
cagagccagt
caaaagatgg
cagtgggict
cacttattac
ggagctgaaa
gctggtgaaa
taactactgg
tctttteect

gactgcagac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



195
210
225
Al a
Ser
Pro
Ay
Al a
Leu
Tyr
Thr

Val

Adn
Asn
Pro
Pro

200 205 Ser ser Met u Ala Qu Asp Ala Ala Thr Tyr Tyr Cys @ n An Trp
215 220 Ser Ser Asn Pro Leu Thr Phe Ay Ala Gy Thr Lys Leu Qu Leu Lys
230 235 240 ser Ay Ay Ay Ay Ser u Val Gn Leu Leu Gu Gn ser Ay
245 25Qu@aindehds Leu Ala Arg Pro Gy Ala Ser val Ly?c#ﬁb‘zo@ﬁfos s Lys Al a
260 265 270 Ay Tyr Thr Phe Thr Asn Tyr Ay Leu Ser Trp va ys Gn Arg
275 280 285 dy dn Val Leu Au Trplle dy GQu Val Tyr Pro Arg |lle
Asn 290 295 300 Ala Tyr Tyr Asn 1k Lys Phe Lys Gy LyS Ala Thr Leu Thr
Asp 305 310 315 320 Lgs ser Ser ser_ Thy Ala Ser Met 4 uA_le Arg Ser
Thr 285 CiGP 95383585 T JA8UCRERE SBFagLEoa ST GPOP EERYE S APGOA g Gy Ser
AspralittcARY ca3ddhtddf §3abtabighc Aapgctapggl uetfggds Reddgg@hp GogoG n Gy Thr
Val Thr Val 365 ser ser Ay Ay Ay Gy 5er Ay dy Ay Ay ser Ay Ay
G yacagPeRcsg steigpteage rtogr9ptost WoAg9acY ﬁﬁ?gcécFS%ﬁﬂgtﬁﬂng_teu %é? Leu Pro
Ser  hHgct38x 30Gh 208 fHeBccaty ﬁ@&tgct;; &&&@fgg)_h@aa%%&at@s 1»bg Ser Ser
Ser Leu Val H s” WD 2004/ 106383 PCT/ EP2004/ 005687 20 405 410 415 Ser
A ya@@itapiE grpeg9eeag Hiagoaucptrgcaaagay fagsd ok t@aga@ar 4260425 430 ser

LYSCJ&‘; g%ﬁﬂ Aéastaé%& ?ﬁt%?:ltacgetrct Qcé{]&g«g&a;ﬁﬁf t%]a)éty@éa 4399440 445

Asp e ser y Ser y Ser y r p Phe r Leu Lys
tcaaggttca gtggcagtgg atctggtaca gatttcactc tcaccatcag tagectggag 1380
cctgaagatt ttgcaatgta ttactgtcaa cagcataatg aatatccgta cacgttcgga 1440

ggggggacca agcttgagat caaacatcat caccatcatc attag 1485

<210> 12
<211> 494
“<212> PRT

<213> artificial sequence

<220>
<223> D3 VHVL stlL x 3-1 VHVL
<400> 12

asp Ile Lys Leu GIn GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1

Ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr Thr Phe ggr Arg Tyr

Thr Met His Trp val Lys GIn Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly g%r Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe
55 60

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 © 80

Met Gln Leu ser SEr Leu Thr Ser Glu ggp ser Ala val Tyr ggr Cys
8 !

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly GIn Gly
100 105 110

Thr Thr Leu Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 12

ser Gly Gly Gly Gly Ser Asp Ile Gln Leu Thr GIn Ser Pro Ala Ile



450 455 460 Ile Ser Arg Val d'U Ala Qu Asp Leu Ay Val Tyr Phe cys Ser
A n 465 470 475 480 5er Thr His Val Pro Tyr Thr Phe Ay Ay dy Thr Lys
Leu Qu Ile 485 490 495 Lys His Hs Hs Hs Hs H's 500 <210> 15 <211>
1512 <212>(%QA (%é§> artificial sequence <220> <223> C03 VHVL StL x 4-7
VLVH  <400¥ 48" P8P caaac tgcageagt c aggggct gaa ct ggcaababEFRPOGHYESE

agt gaagatg 60 tcctgcaaga cttctggcta cacctttact aggtacacga tgcactgggt
aaaacagagg 120 cctggacagg gtctggaatg ggjtggatac attaatccta gccgtggtta
tactaattac1i®0 aat cagaagt iBgaaggacaa ggccagattg actacagaca aatcctccag
cacagcctac 240 atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgce
aagat at t agac a ct-ctcacagt
ctcctc %ﬁ %,08 gg%ggt ggi)I Gﬂ? gg%égg‘ﬁggﬁggg g’ggtg&g@ft ctgacattca
gctgacccag 420 tctccagcaa tcatgtctgc atctccaggg gagaaggtca ccatgacctg

cagagccaqgt _480 _.tca 9 tac a a ¢ag gcacctcccc
caaaaga 95%h a1§Ffé§% @%ﬁ“@%téegﬁgdﬁr éﬁ?i&%QEE(QWQﬁgf% c gcttcagtgg
cag:?ggtct ggg ?ggacctcat actctctcac aatcagcagc ?Egga?gc:g aagatgctgf
cacttattac ccaaca aa ccc cac c ct g ggaccaagc
ggagct gd®al 269 t‘%Eg’é g g’?dg %‘% gag' gE‘fc cact ct ccct
gcctgtcagt 780 ¢ ggagatc aagcctccat ctcttgcaga ctagtcaga gccttgtaca
cagt aat gga 840 WD 2004/ 106383 PCT/ EP2004/ 005687 21 aacacctatt tacattggta
cctgcagaﬁgAﬁbiggé@édﬂYc%%béaé é‘ﬂ&fﬂﬁté?%&yg g'éﬁaavtﬁbéa accgattttc

t ggggt ccca gacaggttca gtggcagt at cagggaca 9 gatttcacac tcaagatcag
cagagt ggag gctgaggatc tgggagttta tttctgctct 1020

ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Trp
210 215 220

Ser ser Asn Pro Leu Thr phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

ser Gly Gly Gly Gly Ser Glu val GIn Leu Leu GIu Gln Ser Gly Ala
245 250 255

Glu Leu val Lys Pro Gly Ala Ser val Lys Ile Ser Cys Lys Ala Ser
260 265 270

Gly TYr Ala Phe Thr Asn Tyr Trp Leu Gly Trp val Lys Gln Arg Pro
275 280 285

Gly His Gly Leu Glu Trp Ile Gly Asp Leu pPhe Pro Gly Ser Gly Asn
290 295 300

Thr His Tyr Asn GTu Arg Phe Arg Gly Lys Ala Thr Leu Thr Ala Asp
305 _ 310 315 320

Lys Ser Ser Ser Thr Ala Phe Met Gln Leu Ser Ser Leu Thr Ser Glu
. 325 330 335

Asp Ser Ala val Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp Glu Ala
340 345 350

Met Asp Tyr Trp Gly GlIn Gly Thr Thr val Thr val Ser Ser Gly Gly
355 360 365

Gly g1y ser Gly Gly Gly Gly Ser Gly Gly Gly 61y Ser Glu Leu val

Met Thr GIn Ser Pro. Ser Tyr Leu Ala Ala Ser Pro Gly Glu Thr Ile
385 390 395 400

Thr Ile Asn Cys Arg Ala Ser Lys Ser Ile Ser Lys Tyr teu Ala Trp
405 410 415



caaagt acac atgttccgta
ggt ggttct g gcggcggegg
t ct ggagct g agct ggcgag
t acacct t ca WG ansi RS
t ggatt ggag aggtttatcc
aaggccacac tgact gcaga
acct ct gagg act ct gcggt
gact ggt act tcgat gtctg

5
coL 2t oaht lFIRg PR s 08, 1
Ay Aa Gu LeU AIa Arg Pro Ay AIa 1 5 10 15

I 1o i Ty EDE I 28,8 e s 1 VL e 9
Ay Tyr Thr Asn Tyr Asn @ n Lys Phe 50 55 60 Lys ASP Lys Ala Thr Leu Thr
Thr Asp ) ser er Thr AI 65 70 75 80 Met G.n Leu ser ser Leu
Thr ser € ﬁr ‘-%Fhﬁé " eSS Leh Gé@ R§g G QSW’BETyr Tyr Asp ASP
Hs Tyr Cys U ASP Tyr Trp y @n Ay 105 110 WO 2004/ 106383
PCT/ EP2004/ 005687 22 Thr Thr LeU Thr_Val Ser 5er Ay d Gly Gy ser dy
dy d yAE et Tyr Tyr Cys G;n Gln His Asn Glu Hg Pro Tyr Thr Phe G 480
Gly Gly Thr Lys Leu Glu Ile Lys His His His His His His
485 490
<210> 13
<211> 1512
<212> DNA
<213> artificial sequence
<220>
<223> CD3 VHVL stL x 4-7 VHVL
<400> 13
gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60
tcctgcaaga cttctggeta cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacégg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180
aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240
atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300
gatgatcatt actgccttga ctactaggge caaggcacca ctctcacagt ctcctcaggt 360
ggtggtggtt ctggcggegg cggctcecggt ggtggtggtt ctgacattca gctgacccag 420
tctcéagcaa tcatgtctygc atctccaggg gagaaggtca ccatgacctg cégagccagt 480
tcaagtgtaa gttacatgaa ctggtaccag cagaagtcag gcacctcccc caaaagatgy 540
atttatgaca catccaaagt ggcttctgga gtcccttatc gcttcagtgg cagtgggtct | 600
gggacctcat actctctcac aatcagcagc atggaggctg aagatgetge cacttattac 660
tgccaacagt ggagtagtaa cccgctcacg ttcggtgctg ggaccaagcet ggagctgaaa 720
tccggaggtg gtggatccga ggtgcagetg ctcgagcagt ctggagctga getggegagg 780
cctggggett cagtgaagct gtcctgcaag gettctgget acaccttcac aaactatggt 840
ttaagctggg tgaagcagag gcctggacag gtccttgagt ggattggaga ggtttatcct aq0
agaattggta atgcttacta caatgagaag ttcaagggca aggccacact gactgcagac 960

cacgttcgga

ct ccggt ggt

gcctggggct
tttaagctgg

t agaat t ggt
caaatcctcc
ctatttctgt

gggccaaggg

ggggggacca
ggtggttctg
t cagt gaagc
gt gaagcaga
aat gctt act
agcacagcgt
gcaagatygg
accacggt ca

agcttgagat caaaggtggt 1080

aggt gcagct gctcgagcag 1140

tgtcctgcaa ggcttctggce 1200

ggcctggaca gghfhhfifes)2S0

acaat gagaa gttcaagggc 1320

ccat ggagct ccgcagcctg 1380

gat cctacga tactaactac 1440

ccgtctcctc acatcatcac 1500
tificial sequence

gﬁs%%?ééfﬁymu Adn A@n Ser

ser Val Lys Met Ser Cys Lys



115
130
145
5er
Pro
I'le
Adn
Leu
Thr
Cys
H s
Tyr
Ser
Au
Pro
Ay
Leu

120 125 ser Ay Gy Ay Gy ser Asp Ile dn Leu Thr A n ser Pro Ala |le
135 140 Met Ser Ala S5er Pro Ay Qu Lys Val Thr Met Thr Cys Arg Al a Ser
150 155 160 Ser Ser Val Ser Tyr Met Asn Trp Tyr A n A n Lys Ser Ay Thr
165 17 Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala ser Gy Val
180 lgg}{@ﬂu%ér% Arg Phe ser Ay ser Gy Ser Gy ThFCE@Fz"W‘i‘““@‘ér Leu Thr
195 200 205 Ser 5er Met Au Ala Qu Asp Ala Ala Thr Tyr Tyr Cys A n

Trp 210 215 220 Ser Ser Asn Pro Leg Thr Phe Ay Ala Gy Thr Lys Leu Qu
LySaaa226tc2305ca3agcd0 cabggagtty cgtagcchya ChyctbeggaCrtidgeggrdal g0 Thr G n

Pro Leu Ser 245 250 255 Lea Pro Val 5er LeUdy Asp A n Ala Ser Ile Ser
Ar gIBEFCHED Ca3ga‘cags F6rAEART SEFAceRce AFTIBTa BefoateReasy ASROThr Tyr Leu

Tr pggltbadd@tl ccdé§gre8P cg8erccetd gh¥ erdeys 1oy Leu lle
Lyggg{/al anggr CAfsnéthQO 2%5 31:80 erg ®tE§ﬁJ g?%é%éb\g}i@égcr@g Asp A%r 89 Phe Ser Gy

yQGSéﬂtQSt9 O FToaEE CILgRTIACC 32@“'5/&@%53 PRECCFRFCC BgtaagEcht| ¢ BBP Arg Val
Tyr SRS Sy aTe Syl M e e B e 524 ay ay
ser aggtytiay a@tygtacyt S@agaa@SGa 360cagEEtc GhapgGtsctGgtathgaa@er 132€ Val d n
Leu tthcach' g%%li:t'ccétg;g 'Aélg@c:ccgaﬁac3 %8913: §g§98 8cagtggatc agggacagat 1380
ttcacactca agatcagcag agtggaggct gaggatctgg gagtttattt ctgctctcaa 1440
agtacacatg ttccgtacac gttcggaggg gggaccaagc itgagatcaa acatcatcac 1500
catcatcatt ag | 1512

<210> 14
<211> 503
<212> PRT

<213> artificial sequence

<220>
<223> (D3 VHVL stL X 4-7 VHVL
<400> 14

?sp ITe Lys Leu GIn GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala

Ser val Lys Mgt Ser Cys Lys Thr ger Gly Tyr Thr Phe ggr Arg Tyr
2 5

Thr Met His Trp val Lys GIn Arg Pro Gly GIn Gly Leu .Glu Trp Ile
35 40 45

Gly E%r ITe Asn pPro Ser ?gg Gly Tyr Thr Asn g%r Asn Gln Lys Phe

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser sgr Leu Thr Ser Glu ggp ser Ala val Tyr gyr Cys
8 5

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly GIn Gly
100 ‘ 105 110

Thr Thr Leu Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 125



WO 2004/ 106383 PCT/ EP2004/ 005687 23 Leu Ala Arg Pro Gy Ala ser Val Lys Leu
Ser Cys Lys Ala Ser Ay 385 390 395 400 Tyr Thr Phe Thr Asn Tyr Gy Leu
Ser Trp Val Lys G n Arg Pro Gy 405 410 415 dn Val Leu Gu Trp Ile dy Qu
Val Tyr Pro Arg Ile Ay Asn Ala 420 425 430 Tyr Tyr Mh Gu Lys Phe Lys Gy
Lys Al a Thiyd-gwsnbbissAl a Asp Lys 435 440 445 ser Ser SgerididoNodssder Met

G u Leu Arg ser Leu Thr Ser A u Asp 450 455 460 Ser Ala Val Tyr Phe Cys Ala
Arg Arg Ay ser Tyr Asp Thr Asn Tyr 465 470 475 480 Asp Trp Tyr Phe Asp
Val Trp Ay G@n @y Thr Thr Val Thr ValigSer 485 490 495 Ser His Hs His H's
Hi s Hi sSe500ly @03y By <Serisspl BO8 GlaAensTHONAIncSeBPraralaf I8 al sequence <220>
<223> CD3 L StL x 5-10 YL <400> 17 g%\‘%qﬂtcaaac t gcagcagt c aggggct gaa

ct ggcaagac ctggggcctc agtgaagatg .60 tcctgcaaga cttctggcta cacctttact

aggt aca«%asargebasﬁgggmaa'laaehgagg vaP?Oorhrogtggat ayy Agp ctlggsat g gat t ggat ac

attaat c¥¥Pa gccgtggtta t®@t aattac 180 aktcagaagt tcaagg¥®a ggccacattg

act acagaca aatcctccag cacagcctac 240 atgcaactga gcagcctgac atctgaggac

t ct gcagiedt saxt Var kg gyraagarat reg TG IngeEgBYy L3kt Agtectdrga ct act ggggce
caaggcacca ctctcacag>ct cct caggt 36070ggt ggt ggtt ct ggféggecgg cggcet ccggt
ggtggtggtt ctgacattca gctgacccag 420 tctccagcaa tcatgtctgce atctccaggg

gagaag¥reaLyxCatgase il eCRGABSGL Mt séB8Qys val Ala ser Gly val pro
180 185 190

Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr ser Tyr Ser Leu Thr Ile
195 200 205

ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys GIn Gln Trp
210 215 220

Ser Ser Ash Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

Ser Gly Gly Gly Gly Ser Glu val GIn Leu Leu Glu GIn Ser Gly Ala
245 250 : 255

Glu Leu Ala Arg Pro Gly Ala Ser val Lys Leu Ser Cys Lys Ala ser
260 265 270

Gly Tyr Thr phe Thr Asn Tyr Gly Leu Ser Trp val Lys GIn Arg Pro
275 | 280 285

Gly GIn val Leu Glu Trp Ile Gly Glu val Tyr Pro Arg Ile Gly Asn
290 295 300

Ala Tyr Tyr Asn GTu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp
305 310 315 320

Lys Ser Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu Thr Ser Glu
325 330 335

Asp ser Ala val Tyr Phe Cys Ala Arg Arg Gly Ser Tyr Asp Thr Asn
340 345 350

Tyr Asp Trp Tyr Phe Asp val Trp Gly Gln Gly Thr Thr val thr val
355 360 365

ser ser Gly Gly Gly Giy ser Gly Gly Gly Gly ser Gly Gly Gly Gly
370 375 380

ser GIu teu val Met Thr GIn Thr Pro Leu Ser Leu Pro val Ser Leu
385 390 395 7 400

Gly Asp GIn Ala ser Ile Ser Cys Arg Ser Ser Gln Ser Leu val His



tcaagtgtaa gttacatgaa ctggtaccag cagaagtcag gcacctcccc caaaagatgg 540
atttatgaca catccaaagt ggcttctgga gtcccttatc gcttcagtgg cagtgggtct 600
gggacctcat actctctcac aatcagcagc atggaggctg aagatgctgc cacttattac 660 WO
2004/ 10638 [ EP2004/ 005687 24 tgccaacagt ggagtagtaa cccgctcac
ttcggt gct g%q(g@ﬂﬁ’gégt ggagct gaaa 720 tccggaggtg gtggat E‘Eﬂggﬂﬁf’%’ééﬁctg
ctcgagcagt ctggagctga gctggtaagg 780 cctgggactt cagtgaagat atcctgcaag
gcttctggat acgccttcac taactactgg 840 cztoaggttggg' t aaagcagag gcct ggacat
ggactt gagt ggattggagastattttccct 90Qi1pggaagt ggta at afjgcact a caat gagaag
tt caagggca. aagccacact gactgcagac 960 aaatcttcga gcacagccta tatgcagctc
agtagcctga catitqa ctgetgtc_10 tatrfctotg, ¢ act gag gaact gggac
gagcctae gAsgcé-é’c égggrg}é’ a'g%'ggz:%ﬁ@é%r Leieé'g t"ciig%%gggcﬁgc{"@agg t ggt ggt ggt
t ct ggcggcg gcggectccgg tggtggtggt 1140 tctgagcectcg tgatgacaca gtctccatcc
tccctgactg tgacagcagg agagaaggtc 1200 act at gagct gcaaqtccag tcagagtctg
t aaaacatjt gpré’a?%é ﬁ‘ég'g“glgﬁﬁﬁ"ch ML %ﬁf‘cf"b@gﬁg éegg@ag acc agggcagcct
cctaaactgt tgatctactg ggcatccact 1320 agggaatctg gggtccctga tcgcttcaca
ggcagt ggat ctggaacaga tttcactctc 1380 accatcagca gtgtgcaggc tgaagacctg

gcagttt"d‘?tﬁ%c tht Chgy 28" tYalt %% gt sty Tt Q%Sg%éhéd{eﬁ’dg@t gc tgggaccaag
cttgagat ca "dacat catca ccat cat 1500 tag 03 <210> 18 <211> 500 <212>
PRT <213> artificial sequence <220> <223> CD3 VHVL stL x 5-10 VHVL <400>

18 Asp Jleesdrysrd &al @ln AancBepsElyy Ald \@luTyreghalcys Aeg ¢ino Ay Ala 1'5 10
15 ser*tval Lys Met Ser47@ys Lys Thr Ser47él‘y Tyr Thr Phe*®Phr Arg Tyr 20 25 30
Thr Met H's Trp Val Lys An Arg Pro Ay Gdn Ay Leu Qu Trp Ile 35 40 45

ser Thr His val pro Tyr Thr Phe Gly

485

Lys His His His HWis His His

Gly Gly Thr Lys Leu Glu Ile
490 495 )

500
<210> 15
<211> 1512
<212> DNA
<213> artificial sequence
<220>
<223> (D3 VHVL stL x 4-7 VLVH
<400> 15
gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctyggggcectce agtgaagatg 60
tcctgeaaga cttctggcta cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180
aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcectac 240
atgcaactga gcagcctgac atctgaggac tetgcagict attactgtge aagatattat 300
gatgatcatt actgccttga ctactgggge caaggcacca ctctcacagt ctﬁctcaggt ‘360
ggtggtggtt ctggcggegg cggctccggt ggtggtggtt ctgacattca getgacccag 420
tctccagcaa tcatgtctgc atctccaggg gagaaggica ccatgacctg cagagecagt 480
tcaagtgtaa gttacatgaa ctggtaccag cagaagtcag gcacctcccc caaaagatgg 540
atttatgaca catccaaagt ggcttctgga gtcccttatc gettcagtgg cagtgggtet 600
gggacctcat actctctcac aatcagcagce atggaggctg aagatgctgc cacttattac 660
tgccaacagt ggagtagtaa cccgctcacg ttcggtgetg ggaccaagct ggagcetgaaa 720
tccggagytg gtggatccga gotogtgatg acccagactc cactctccct goctgtcagt 780
cttggagatc aagcctccat ctcttgcaga tctagtcaga gecttgtaca cagtaatgga 84Q



Ay Tyr Ile Asn Pro Ser Arg Gy Tyr Thr Asn Tyr Asn G n Lys Phe 50 55 60
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser ser ser Thr Ala Tyr 65 70 75 80
Met G n Leu Ser ser LeU Thr ser Qu Asp Ser Ala val Tyr Tyr Cys 85 90 95 WO

2004/ 10638 3vdreabsmiR343041005687 25 Ala Arg Tyr Tyr Asp As ) s Leu
Asp Tyr Trp Gy G n @y 100 105 110 Thr Thr Leu Thr VaPT/Iggr 04%d§6“§/y Gy

Gy Ay ser Ay Ay Ay @y 115 120 125 Ser Ay Ay Ay Ay ser Asp lle @n
Leu Thr G n Ser Pro Ala Ile 130 135 140 Met Ser Ala ser Pro Giy A u Lys Va
Thr Met Thr %s Ar Ala Ser 145 150 155 160 Ser Ser Val ser [ Met Asn

Trp Tyr23&RHeh tggFa EF{ARATA9SEFAoPRS I 7B P8R ICE, FHEGCTAR g T? lle Tyr Asp

Thr Seraalaﬁﬁtt\éai aél:g%t%@fc Ehyag¥atcaPgicagdBlal§RugtdProd Vit cAhghabhie sggo Ay Ser Ay
ser Tyr Ser Leu Thr Ile 195 200 205 Ser Ser met u Ala GQu

Asp A YoaATECaTRG W@%garﬁg CPIAUEHIRICHFEIRAGATS DIBAGTLIR Lt tGEgCtser A% Pro Leu Thr

Phe G 3 2 dy d
d ; Se?/ca%%t \%é’ E%B{ntdfgﬁa lcﬁ&bt@cbba@ﬁ ér'1b gfcc&l %&%g%fﬁgégégﬁfgger %J@JOILeuyVaI yAr g

Pro Q yodThettses geagcddyeg ickecoSsggtCystaay Al a0gieragc2ourteé/Ic2g0 ©40 Tyr Al a he
I, AR sl MBS B o RRAES 0 e Oy

tacaccttca caaactatgg tttaagctgg gtgaagcaga ggcctggaca ggtecttgag 1260

tggattggag aggtttatcc tagaattggt aatgcttact acaatgagaa gttcaagggce 1320

aaggccacac tgactgcaga caaatcctcc agcacagecgt ccatggagct ccgcagcctg 1380

acctctgagg actctgcggt ctatttctgt gcaagacggg gatcctacga tactaactac 1440

gactggtact tcgatgtctg gggccaaggg accacggtca ccgtctccte acatcatcac 1500

catcatcatt ag _ 1512

<210> 16
<211> 503
<212>  PRT

<213> artificial sequence

<220>

<223> (D3 VHVL stL x 4~7 VLVH

<400> 16

Qsp Ile Lys Leu §1n Gln Ser Gly Ala géu Leu Ala Arg Pro %}y Ala

Ser val Lys Mgt Ser Cys Lys Thr Ser Gly Tyr Thr Phe ggr Arg Tyr
2 25

" Thr Met Hés Trp val Lys GIn Agg pro Gly Gln Gly hgu Glu Trp Ile
3 4

Gly ;gr Ile Asn Pro Ser égg Gly Tyr Thr Ash ggr Asn GIn Lys Phe

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 _ 75 80

Met Gln Leu Ser sgr Leu Thr Sser Glu gap Ser Ala val Tyr g§r Cys
8

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
100 105 110



290
305
du
Pro
Ay
Ay
Pro
Ser
Tyr
I'le
Thr
Adn
Tyr
Hi s

295 300 Ile His Tyr Asn Qu Lys Phe Lys Ay Lys Ala Thr LeU Thr Al a Asp
310 315 320 Lys Ser SerSer Thr Ala Tyr Met A n Leu Ser Ser Leu Thr Phe
325 330 335 Asp Ser Ala Val Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp G u
340 3 Asp Tyr Trp Gy Gn dy Thr Thr Val Thr. Val r ser Ay
355 3@%’%’3@‘%‘“’2004/ 106383 PCT/ EP2004/ 005687 26 d’E}T@%}‘“g@F? y Ay
Ay Ser Ay Ay Ay Ay Ser u Leu val 370 375 380 Met Thr G n ser
ser Ser Leu Thr Val Thr Ala Gy Gupiys Val 385 390 395 400 Thr Met
Cys Lys Ser Ser A n Ser Leu Leu Asn ser Ay Asn G n 405 410 415 Lys Asn
Leu TrAMhTriguTThr @h Ser ifery@yPEly &w G reePr@lyPEty Eyy G1%20 425 430 Leu Leu
Tyr Trp A >Ser Thr Arg d H¥O%er Ay Vval PrJOZSAsp Arg 435 440 445 Phe
Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser ser 450 455 460 Val
Al ase&r BIASTyLELY Al sWalAspyrieTgin Ops TEF re1AsserABre AYya IJer 465 470 475 480

Pro Led3%hr Phe Gy Al d3&8y Thr Lys Led*8 u Ile Lys His Hs 485 490 495
Hs Hs H s 500 <210> 19 <211> 1503 <212> DNA <213> artificial

sequence®et Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys Arg Ala Ser

145 150 155 160

Ser Ser val Ser Tyr Met Asn Trp Tyr GIn Gin Lys Ser Gly Thr Ser
165 170 ‘ “175

Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser Gly val Pro
180 185 190

Tyr Arg Phe ser Gly Ser Gly Ser G1y'Thr ser Tyr Ser Leu Thr Ile
195 200 - 205

Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys GIn Gln Trp
210 215 220

ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

ser Gly Gly Gly Gly Ser Glu Leu val Mét Thr GIn Thr Pro Leu Ser
245 250 255

Leu Pro val Ser Leu Gly Asp GIn Ala Ser ITe Ser Cys Arg Ser Ser
260 . 265 270

Gln Ser Leu val His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu
275 280 285

Gln Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile Tyr Lys val Ser Asn
290 295 300

Arg Phe Ser Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
305 310 315 320

Asp Phe Thr Leu Lys Ile Ser Arg val Glu Ala Glu Asp Leu Gly Vval
325 330 335

Tyr Phe Cys Ser GIn Ser Thr His val Pro Tyr Thr Phe Gly Gly Gly
340 345 : 350

Thr Lys Leu Glu Ite Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
355 360 365

Gly Gly Gly Gly ser Glu val GIn Leu Leu Glu GlIn Ser Gly ATa Glu
370 375 380



<220> <223> CD3 VHVL stL x 5-10 VLVH <400> 19 gat at caaac tgcagcagtc

aggggct gaa ct ggcaagac ctggggcctc agtgaagatg 60 tcctgcaaga cttctggceta
cacctttact aggtacacga tgcactgggt aaaacagagg 120 cctggacagg gtctggaatg
gattggatac attaatccta gccgtggtta tactaattac 180 aatcagaagt tcaaggacaa
ggccacatt g wob@aagasyn aat cctccag cacagcctac 240  at gcaaghgapSiedafes0ac

at ct gaggac tctgcagtct attactgtgc
ctact ggggc caaggcacca ctctcacagt ctcctcaggt 360 ggtggtggtt ctggcggecgg
cggctccggt ggtggtggtt ctgacattca gctgacgxrag 420 tctccagcaa tcatgtctge

at ctccag Admguadyrcel yealt gacord ksgleryc8anCyd480s Alaset gixna gttacat gaa
ctggtac glg cagaagt cag gE%Fbctcccc caaaagé?%g 540 WD 2004/906383

PCT/ EP2004/ 005687 27 atttatgaca catccaaagt ggcttctgga gtcccttatc gcttcagtgg
cagt gggireit T60Che ghgacnt Tat Ghgtieu cCleratrpasdicage ajo AtggPaygiy g aagat gect ge
cacttattac 660 tgccHacagt ggagtagtaddhccgetcacg ttc gct g ggaccaagct
ggagctgaaa 720 .tccggaggtg gtggatccga gctcgtgatg acacagtctc catcctccct

gact gt ggnavdBQeu guagupgapa cigailcacllatyrgagr hag add ¢1GCcCAgH adga gtctgttaaa

cagt ggaaat 840 cHfaagaact acttgat®stg gtaccagcag ¥daccagggc agcctcctaa
actgttgatc 900 tactgggcat ccactaggga atctggggtc cctgatcgct tcacaggcag

t ggat ct gga 9P Qsn aRaaaist b L ¢ @gacRalTLAUCREL Ghy LROLES §@ag acctggcagt
ttattactgt 102085 cagaatgatt atsagttatcc gctcacgbc ggtgctggga ccaagcttga

gat caaaggt 1080 ggtggtggtt ctggcggcgg cggctccggt ggtggtggtt ctgaggtgca

ctgctc t t t a agat at cct
Caaggct Lot Fp00" ol Scatones caL auor Spnae g a0t Soavce g

acatggactt 1260 gagtggattg gagatatttt ccctggaagt ggtaatatcc actacaatga

et cagt sap 128" FPGARERS TLAEhRG €6 S TR rIGRRRAEESY < Gagonact o

t gaggaactg
ggacgagcct 1440 atggactact ggggccaagg gaccacggtc accgtctcct

aagatattat 300 gatgatcatt actgccttga

cacat catca
ccat cat

85

485

Ser His His His His His His

T!l'\? ())rr' Pth%gAs]f;S\?a:él Tﬁp2 ]GCE 91 gfgl%ﬁr %'9“9 val Thr"\g; ser

500

<210> 17
<211> 1503
<212> DNA
<213> artificial sequence
<220>

1 <223> D3 VHVL stL x 5-10 VHVL
<400- 17
gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggectc agtgaagatg 60
tcctgcaaga cttotggota cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180
aﬁtcagaagt tcaaggacaa ggccacattg actacagaca aatcciccag cacagcctac 240
atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300
gatgatcatt actgecttga ctactggggc caaggcacca ctctcacagt ctcctcaggt 360
ggtggtggtt ctggcggcgg cggetceggt ggtggtggtt ctgacattca gctgacccag 420
tctccageaa tcatgtetge atcteccaggg gagaaggtca ccatgacctg cégagccagt 480
tcaagtgtaa gttacatgaa ctggtaccag cagaagtcag gcacctcccc caaaagatgd 540
atttatgaca cateccaaagt ggcttctgga gtcccttatc gettcagtgg cagtgggtet 600
gggacctcat actctetcac aatcagcage atggaggetg aagatgetge cacttattac | 660



<212> PRT <213> artificial
<400> 20 Asp Ile Lys LeU dn dn Ser

5 10 15 Ser val
25 30 Thr
40 45 dy

60 Lys Asp Lys

T

Al a Thr

sequence

Ser QA UeAeRacBt Dhgeayeha Ezégaéxacg:xscgg% t%O g?a'icé’iﬁt

Tyr Cys LeU ASp

Tyr Trp

dy d

5 110

Ser

A% $hgt¥daalyr As® Asp Hi s
Thr Thr Leu Thr Val

<220> <223> CD3 VHVL stL x 5-10 VLVH

Gy Ala Qu Leu Ala Arg Pro dy Ala 1
Lys Met Ser Cys Lys Thr ser Gy Tyr Thr
rp Val

Phe Thr Arg Tyr 20
LYS Gn Arg Pro Ay An Gy Leu G u Tr
n Pro Ser Arg Ay Tyr Thr Asn Tyr A&cﬁr/@'zﬂ"“ﬂ?
Leu Thr Thr Asp Lys Ser ser
2004/ 106383 PCT/ EP2004/ 005687 28 65 7

Il e
"%'b 5055

Ser Thr Ala Tyr WD
75 80 Mt dn Leu ser

Leu Thr

Ser

ser { ytaopgragry gEpgatsega @9995@99"5@9C@93%1StQBEQCtBESQCtSGFaaGgy FPAdy Ay Ser

Asp |1 e,

G u Lys &cft

Thr

Syt

c;\g/ghagﬁ& §€EC€§r g Ala Ser

EQagA‘b@tﬂclt&gatlg’ ctBath

150 1

55

e,

20

er

ser
Val

Pro Gy
ser

Tyr MetctageittBop tRgagaabag @cntggysatselacatgagthggas:@ggaBBStﬁmtqcm PEBO0 Lys Arg Trp

ay sl
aaatcttcga
tatttctgtg
acggtcaccg
tctgagctcgl
actatgagct
acctggtacc
agggaatctg
accatcagca
tatccgetca

tag

<210>
<211>
. <212>
<213>

18
500

PRT

<220>

<223>

<400> 13
-'?Sp Ile Lys

Ser val Lys

Thr Met His
35

Gly Tyr Ile Asn
: 50

Lys Asp Lys Ala
65

Met Gln Ley Ser

£D3 VHVL

e

BBl

ser

gcacagccta tatgcagetc agtagcctga catttoagga ctctgotgte

caagactgag
tctecctcagy
tgatgacaca
acaagtccag
agcagaaacc
gggtccctga
gtgtgcagge
cgttcggtge

stlL x

GIn
5

Leu

Met Ser Cy
20

Trp val Ly

Pro

Thr Le

70

ser
85

Ser

Leu

gaactgggac
tggtggtggtr
gtctccatec
tcagagtctg
agggcagcct
tcgetteaca
tgaagacctg
tgggaccaag

artificial sequence

5-10 VHVL

GIn sSer Gly Ala

s

s

u

Lys Thr ser
25
GIn Arg Pro
40
Arg Gly Tyr
55
Thr Thr Asp

Thr ser Glu

gagcctatgg
tctggeggeg
tccctgactg
ttaaacagtg

cctaaactgt

ggcagtggat
gcagtttatt

cttgagatca

Glu Leu

10

Gly Tyr

Gly Gln

Thr Asn

Lys Ser
75

Asp Ser
90

actactgggg
gcggeteegg
tgacagcagg
gaaatcaaaa
tgatctactg
ctggaacaga
actgtcagaa

aacatcatca

Ala Arg Pr

Th
30

Thr Phe

Gly Leu Gl

45

TYr Gl

Asn
60

ser sar Th

Ala val

Tyr

ccaagggacc

tggtggtggt

agagaaggtc

gaactacttg
ggcatccact
tttcactctc
tgattatagt

ccatcatcat

0 Gly Ala
15

r Arg Tyr
uTrp Ile
n Lys Phe
r

Ala Tyr
80

TYr Cys
a5

1020
1080
1140
1200

1320
1380
1440
1500

1503

Sl Sl o 7

1260



Ser
ser
240
255
265
280
295
305
Al a
Al a
Ile
Ay
Pro
Al a
Ay
Tyr
Ser

ser mret Au Ala Qu Asp Ala Ala Thr Tyr Tyr Cys G n dn Trp 210 215 220
Ser Asn Pro Leu Thr Phe Ay Ala Ay Thr Lys Leu Qu Leu Lys 225 230 235
ser Ay Ay Ay Ay ser Qu Leu Val Met Thr G n Ser Pro Ser ser 245 250
Leu Thyo M Ala Ay Qu Lys Val Thr Met Ser Cy r 260

270 4 ;w%erhlll_ogawsLeu Asn ser Ay Asn G n LyS Asn Tyrﬁft%ﬁzf]ﬁ?&‘?@g Tyr 275
286 An A@nLys Pro Ay An Pro Pro LyS Leu Leu Ile Tyr Trp Ala Ser 290
300 Thr Arg u Ser Ay Val Pro Ass Arg Phe Thr Gy ser Ay ser Ay

310 315 320 Thr Asp Phe Thr Leu Thr Ile Ser ser Val A n Ala GQu Asp Leu

325,,.330 335 _Val, Tyr_ Tyr A n _As r .Ser_.Iyr, Pro Leu Thr Phe Gy
349230 %’b{ﬁé“ﬁgo‘gf/pl%ﬁs%'§ﬁé@ﬂéﬁi%@ﬁfﬁog%ﬁﬁﬁ"cﬂy Thr LYS Leu G u
Lys Ay Ay Ay dy Ser Ay Gy dy dy 355 360 365 Ser dy Ay Ay
ser GIuhVaI ng Leu Leu G %’n §er 1G§ Al :%0 ?175 1380 Q@ u Leu Val Arg
a yMhrsEgy Var Vﬁgssﬁﬁ éeggfg ¥ TYsCA "-"Zéig ¥5°'¥99'¥395 400 Gy Tyr
Phe Thr ASn Tyr Trp Leu y Trp Val Lys n Arg Pro 405 410 415 dy H's
Leu Gu Trp lle Ay Asp Ile Phe Pro Ay Ser Ay Asn _ 420 425 430 Ile Hi s
Asried WL9£>' Bhe qlysSey 3g_}§e A8 L?HrTm"eéhrﬁf-‘r Rra Mapties35 440 445 Lys
a

Ser Ser*%rhr Ala Tyr Me 4

n Leu ser se eu Thr Phe Qu

Met Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys Arg Ala Ser
145 ‘ - 150 155 160

Ser Ser val Ser Tyr Met Asn Trp Tyr GIn GIn Lys Ser Gly Thr Ser
165 170 175

Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser Gly val Pro
180 185 190

Tyr Arg Phe ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr ITe
195 200 205

Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr.Cys GIn Gln Trp
210 215 220 '

- Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

Ser Gly Gly Gly Gly Ser Glu val GIn Leu Leu Glu Gln Ser Gly Ala
245 250 255

Glu Leu val Arg .Pro Gly Thr Ser val Lys Ile Ser Cys Lys Ala Ser
26 265 270

Gly Tyr Ala Phe Thr Asn Tyr Trp Leu Gly Trp val Lys GIn Arg Pro
275 280 285

Gly His Gly teu Glu Trp Ile Gly Asp ITe Phe Pro Gly Ser Gly Asnh
- 290 , 295. : 300 :

Ite His Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp
305 310 315 320

Lys Ser Ser-Ser Thr Ala Tyr Met GIn Leu Ser Ser Leu Thr Phe Glu
325 330 335

Asp Ser Ala val Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp Glu Pro
340 345 350

Met Asp Tyr Trp Gly Gin Gly Thr Thr val Thr val Ser Ser Gly Gly
355 ) 360 365 '



450 455 460 Asp ser Ala Val Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp Gu Pro
465 470 475 480 Met Asp Tyr Trp Ay @ n @y Thr Thr Val Thr Val ser Ser H's
His 485 490 495 His His His Hs 500 <210> 21 <211> 57 <212> DNA <213>
artificialva§ﬂm§q?§ <220> <223> 3' CD3 VH Gbl1l5 prinmer _<400> 21 agccgccg
ccgecagaac CAtCALEAY: tgaggagact gtgagagtgg tgccttg 57 PEHEBYEMSEH 1> 53
<212> DNA <213> artificial sequence WO 2004/ 106383 PCT/ EP2004/ 005687 30
<220> <223> 5" CD3 VL GS15 pri ner <4OQF 22 ggcggcggcg gctcecggtgg tggtggttct
gacattcagc tgacccagtc tcc 53 <210> 23 $211> 51 <212> DNA <213> artificial
sequenady cR260er €22 3Ay4cTy ¥H &&1GT1F @Ry 61406?5/ 233r gdogaeageddg gct ccggt gg
tggtggttct3@hggtgcagc t gct étfagca g 51

val
400

Thr Ala Gly Glu Lys

395

ser Pro Ser Ser Leu Thr val
390

Met Thr GIn
385

Thr Met Ser Cys Lys Ser Ser Gln Gin

405

Ser teu Gly Asnh

415

Leu Asn Ser

410

Gln Gln

425

Leu Thr Gin

420

Lys Asn Tyr Pro Pro

430

Trp Tyr Lys Pro Gly Lys

val
445

Thr Glu

440

Ile Ala ser

435

Leu Leu Tyr Trp Arg Ser Gly Pro Asp Arg

Léu Thr
460

Thr
450

Phe Gly Ser Gly Thr

455

ser Ggly Asp rhe Thr Ile Ser ser

Ley Ala val Tyr Gln

470

val GTn Ala Glu Asp Tyr Asn ser
465

480

Cys

Asp Tyr’
475

Tyr Pro Leu Thr Phe Gly Ala Gly Thr Glu Ile His

485

Leu Lys His

495

His
500

His His His

<210>
<211>
<212>
<213>

19
1503
DNA

artificial sequence

<220>
<223> (D3
<400> 19

VHVL stL x 5-10 VLVH

gatatcaaac
tcctgcaaga
cctggacagy
aatcagaagt
atgcaactga
gatgatcatt
ggtggiggtt
tctccagcaa

tcaagtgtaa

tgcagcagtc
cttctggcta
gtctggaatg
tcaaggacaa
gcagcctgac
actgcettga
ctggcggcag
tcatgtctge

gttacatgaa

aggggctgaa
cacctttact

gattggatac
ggccacattg
atctgaggac
ctactggggce
cggctccggt
atctccagag

ctggtaccag

ctggcaagac
aggtacacga
attaatccta
actacagaca
tctgcagtct
caaggcacca
ggtggtggtt
gagaaggtca

cagaagtcag

ctggggcctc
tgcactgggt
gccgtggra
aatcctccag
attactgtgc
ctctcacégt
ctgacattca
ccatgacctg

gcacctcece

agtgaagatg
aaaacagagg
tactaattac
cacagcctac
aagatattat
ctcctcaggt
gctgacccag
cagagccagt

calaagatgg

60
120
180
240

300

360
420
480
540



<210> 24 <211> 53 <212> DNA <213> artificial sequence <220> <223> 4-7 VH
Sail REV primer <400> 24 ttttaagtcg acctaatgat gatgatgatg atgtgaggag
acggtgaccg tgg 53 <210> 25 <211> 49 <212> DNA <213> artificial sequence

<220> <22 3 LBSpE138 prinmer <400> 25 ctgaaatccg lh§igsAt ccgaget c
gtgatgacagﬁggg%ﬁgﬁét 49 <210> 26 <211> 53 <212> DNA &E&%%g%?1%%%83
PCT/ EP2004/ 005687 31 <213> artificial sequence <220> <223> 5-10 VLGS15REV

prinmer <400> 26 ggagccgccg ccgccagaacgaccaccacc tttgatctca agcttggtcc cag

53 <210> 27 <211> 49  <212> DNA <213> artificial sequence <220> <223> 5-10

VFi(ESlBtF¥3Q9$ﬁﬁ fRfccaagpypegcrkctgga gtececttate gettcagtgg cagtgggtct 600
gggacctcat actctctcac aatcagcagc atggaggctg aagatgetgc cacttattac 660
tgccaacagt ggagtagtaa cccgctcacg ttcggtgcty ggaccaagct ggagctgaaa 720
fccggaggtg gtggatccga getcgtgatg acacagtctc catcctcect gactgtgaca 780
gcaggagaga aggtcactat gagctgcaag tccagtcaga gtctgttaaa cagtggaaat 840
caaaagaact acttgacctg gtaccagcag aaaccagggc agcctcctaa actgttgatc 900
tactgggcat ccactaggga atctggggtc cctgatcget tcacaggcag tggatctgga 960
acagatttca ctctcaccat cagcagtgtg caggctgaag acctggcagt ttattactgt 1020
cagaatgatt atagttatcc gctcacgttc ggtgetggga ccaagcettga gatcaaaggt 1080
ggtggtggtt ctggcggegg cggctccggt ggtggtggtt ctgaggtgca getgetcgag 1140
cagtctggag ctgagctggt aaggcctggg acttcagtga agatatcctg caaggcttet 1200
ggatacgcct tcactaacta ctggctaggt tggétaaagc agaggcctgy acatggactt 1260
gagtggattg gagatattti ccctggaagt ggtaatatcc actacaatga gaagitcaag 1320

| ggcaaagcca cactgactgc agacaaatct tcgagcacag cctatatgca getcagtage 1380

ctgacatttg aggactctgc tgtctatttc tgtgcaagac tgaggaactg ggacgagect 1440
atggactact ggggccaagg gaccacggtc accgtctect cacatcatca ccatcatcat 1500
tag 1503
<210> 20
<211> 500
<212> PRT
<213> artificial sequence

<220>
<223> CD3 VHVL stL x 5-~10 VLVH
<400> 20

Asp Ile Lys Leu Gln Gln Ser

1 5

Ser val Lys ggt ser Cys Lys

Thr Met ?;s Trp val Lys Gln

Gly Tyr Ile Asn Pro Ser Arg
50 55

Lys Asp Lys Ala Thr Leu Thr

Gly Ala Glu Leu

, 10

Thr ser Gly Tyr
25

Arg Pro Gly Gln

40

Gly Tyr Thr Asn

Ala Arg Pro Gly Ala
15

Thr pPhe Thr Arg Tyr
30

Gly Leu GTu Trp Ile
45

Tyr Asn GIn Lys Phe

60

Thr Asp Lys Ser Ser Ser Thr Ala Tyr



ggcggcggcg gctccggtgg tggtggttct gaggtgcagce tgctcgage 49 <210> 28 <211> 53
<212> DNA <213> artificial sequence <220> <223> 5-10 VHSall REV pri ner
<400> 28 ttttaagtcg acctaatgat gatgatgatg atgtgaggag acggtgaccg tgg 53
<210> 29 <211> 1581 <212> DNA <213> artificial sequence <220> <223>

3- 5( vL- VH) Y¥h2904/496383 <400> 29 at gggatgga gctgtatcat cct BETEPNGVBSERIcaacag
ctacaggt gt acactccgcg 60 cgcgagctcg tgatgaccca gactccactc tccctgectg
tcagtcttgg agatcaagcc 120 tccatctctt agatctag tcagagcctt gtacacagta

at ggaaagpac ctatttacat 1g) WO 2004/ 10638g; PCT/ EP2004/ 0052@7 32 tggtacctgc
agaagccagg ccagtctcca aagctcctga tctacaaagt ttccaaccga 240 ttttctgggg

t cccagacag gttcagtggc agtggatcag ggacagattt_cacactcaag 300 atcagcagag
tggaggc“ﬂeﬁaGg’gé?‘ég@@ rgtst g’f"’f €f ‘gét pcé%’a@ﬂ%lé’&&a"fyé'tgg%ﬁbs ccgt acacgt

t cggaggggg gaccaagctt gagat caaag gtggtggtgg ttctggcggc 420 ggcggcetccg
gtggtggt gg ttctgaggtg cagctgectcg agcagtctgg agctgagctg 480 gtaaggcectg
ggacttc%bnA@héﬁ%ﬁﬁéd@bt@%&é@@d?f‘§$g@%%éﬁhEY%ﬂFé Jyagh B0 tatggtttaa
gct gggt gaa gcagag‘L ct ggacaggg'cc]t gagt ggat tggagaggtt 600 tatcctagaa
ttggtaatgc ttactacaat gagaagttca agggcaaggc cacactgact 660 gcagacaaat
cct ccagtacTlaygt a’bat\ngﬁchercgdn qjectigacht Gex ggﬁlwteh/ DO gcggtctatt
tctgtgcaag ac gatcc tacggtadf® actacgactg gtldettcgat 780 gtctggggcce
aagggaccac ggtcaccgtc tcctccggag gtggtggatc cgat atcaaa 840. ctgcagcagt

cagggg@gag%t;@g@&@gaycsérggggadé aiagtayaa}gatlslygtsxeetmaa‘ga 900

Met Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys Arg Ala Ser
145 150 155 160

Ser Ser val ser Tyr Met Asn Trp Tvir Gln Gin Lys Ser Gly Thr Ser
165 170 175

Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala ser Gly val Pro
180 185 190

Tyr Arg phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
195 200 205 :

Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys GIn GIn Trp
210 ' 215 220

Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

ser Gly Gly Gly Gly Ser Glu Leu val Met Thr Gln Ser Pro Ser Ser
245 250 255

Leu Thr val Thr Ala Gly Glu Lys val Thr Met Ser Cys Lys Ser Ser
260 265 270

GIn Ser Leu Leu Asn Ser Gly Asn GIn Lys Asn Tyr Leu Thr Trp Tyr
275 280 285

GIn GIn Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser
290 295 300

Thr arg Glu ser Gly val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly
305 310 315 320

Thr asp pPhe Thr Leu Thr Ile Ser Sser val Gin Ala Glu Asp Leu Ala
325 330 335

val Tyr Tyr Cys Gln Ash Asp Tyr Ser Tyr Pro Leu Thr phe &ly Ala
340 345 350



acttctggct acacctttac

ggt ct ggaat ggatt ggat a
tt caaggaca aggccacatt

agcagcct gawegdosd/Agse
tactgccttg actactgggg
agtggaggtt ctggtggaag
tctccagcaa tcatgtctgce
t caagt gt aa gttacat gaa

atttatgaca, cafcc
gggaccg’i\é{t hé"cggé g?@%@"

t aggt acacg
catt aat cct
gact acagac
ctctgcagtc
ccaaggcacc
t ggaggttca
at ct ccaggg
ct ggt accag

b5 8 M

at gcact ggg
agccgt ggt t
aaat cctcca
tattactgtg
act ct cacag
ggt ggagt cg
gagaaget ca
cagaagt cag

t aaaacagag gcctggacag 960
atactaatta caatcagaag 1020
gcacagccta catgcaactg 1080
caagatatta 140
tctcctcagt %%Qg%@@%@%m 200
acgacattca gctgacccag 1260
ccatgacctg cagagccagt 1320
gcacctcccc caaaagatgg 1380

Frasu 3t g? €82 Pabtac 1500

t gccaacagt ggagtagtaa cccgctcacg ttcggtgctg ggaccaagct ggagctgaaa 1560

cat cat cacc_atc
sequencE’ ¥XoH

B, i

S80 VA& y Trp Ser Oys Ile

<212> PRT <213> artificial

Il e

Leu Phe Leu Val Ala Thr "Ala Thr

dy 1 10 15 WD 2004/ 106383

PCT/ EP2004/ 005687 33 Val His Ser Ala Arg G u Leu ,val Met Thr A n Thr Pro
Leu Serm%e‘tﬁu Y9 29 :?Oosgﬂb/oﬂ\?aﬁ"-‘s&ﬂ 1L¥E eys%ﬁyﬁl-ﬁsﬁﬂ"&ﬁr Ile Ser Cys Arg
Ser Ser n 35 40 45 2P Leu Val His Sa|5 Asn Ay Asn Tyr Leu H's Trp

Tyr Leu A n
Ser

50 55 60 Lys Pro Ay dn Ser

Pro Lys Leu Leu Ile Tyr Lys Val

Asrelxrtyr 8B Phe 78r 86n PheTSeted

ToL 1 ¢
ﬂ%V@ﬂp RoLys 5 Arggﬂ’r@ Ser Ay Ser Qy

ser Ay Thr Asp 85 983

Gly His Gly Leu Glu Trp Ile Gly Asp Ile
420 425

Ile His Tyr
435

Lys Ser Ser
450

‘ Asp Ser Ala
465

Met Asp Tyr

95

Asn Glu Lys Phe Lys Gly Lys
440
ser Thr Ala Iyr Met GIn Leu
val Tyr phe Cys Ala Arg Leu
470

Trp Gly GIn Gly Thr Thr val
485 490

His His His His
500
<210> 21
<211l> 57
<212> DNA
<213> artificial sequence
<220> _
<223> 3' €D3 VH G515 primer

<400> 21

ggagccgeeg ccgccagaac caccaccace tgaggagact gtgagagtgg tgecttg

22
53

<210>
<211>
<212>
<213>

DNA

artificial sequence

475

Phe Pro Gly Ser Gly Asn

430

Ala Thr Leu Thr Ala Asp

445

ser Ser Leu Thr Phe Glu
460

Arg Asn Trp Asp Glu Pro

480

Thr val Ser Ser His His

495

57



Phe
Phe
Lys

160
175
185
200
210
225
Asp
Ser
Leu
Ay
Tyr
Au
Adn

Thr Leu Lys Ile Ser Arg Val Qu Ala Gu Asp Leu Ay Val Tyr 100 105 110
cys ser An Ser Thr Hs Val Pro Tyr Thr Phe Ay Ay Gy Thr 115 120 125
Leu Qu lle Lys Ay Ay Ay Gy Ser dy Ay Ay Ay Ser Ay 130 135 140
Gy Ay Ser Au Val An Leu Leu u dn Ser Ay A a

Ju le 145 150 155
Val AW® 90410638 The Ser Val Lys Leu Ser Cys Lys N%C%'égzoﬁvvsﬁyr 165 170
Thr Phe Thr Ser Tyr Ay Leu ser Trp Val Lys An Arg Thr Ay dn 180
190 Ay Leu u Trp lle Ay Gu Val _Tyr Pro Arg Ile Ay Asn Ala Tyr 195
205 Tyr Asn Glt Lys Phe Lys Ay Ly® Ala Thr Leu Thr Ala Asp Lys Ser
215 22® ser Ser Thr Ala ser Met Gu Leu Arg ser Leu Thr ser G u Asp ser
230%2%249 Ala Val ;'% Phe Cys Ala Arg Arg Ay Ser Tyr Ay Ser Asn Tyr
245 285 @ é™8p Val Trp Gy Adn @y Thr Thr Val Thr Val Ser
26Q.4865 240 Gly Gly Gy Gy Ser Asp Ile Lys Leu @dn dn Ser Ay Ala du
279928 988b gcilcagWyugtdrtgoGlor flatseycVigdactgagtdbtccSer cys Ly Thr Ser
Tyr WD 2004/ 106383 PCT/ EP2004/ 005687 34 290 295 300 Thr Phe Thr Arg
Thr J}’F@b (I—}iﬁ Trp Val Lys Gn Arg Pro Ay An 305 310 315 320 dy Leu

y Tyr Ile Asn Pro Ser Arg Gy Tyr Thr Asn 325 330 335 Tyr Asn
Lys ®RhEe LYE Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser

<212> DNA

<213> artificial sequence

<220>

<223> 4-7 VH GS15 FOR _ :
<400> 23 .

ggcggcggcg getecggtgg tggtogttct gaggtgcage tgotcgagea ¢ 51
<210> 24

<211> 53

<212> DNA

<213> artificial sequence

<220>

<223> 4-7 VH SalI REV primer

<400> 24

ttttaagtcyg acctaatgat gatgatgatg atgtgaggag acggtgaccg tgg 53
<210> 25

<211> 49

<212> DNA

<213> artificial sequence

<220>

<223> 5-10 VLBSpEI38 primer

<400> 25 _
ctgaaatccg gaggtggtgg atccgagctc gtgatgacac agtctccat 49
<210> 26

<211> 53

<212> DNA



Hi s

345 350 ser Ser Thr Ala Tyr Met A n Leu Ser Ser Leu Thr ser G u Asp Ser
360 365 Ala Val Tyr Tyr.Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp
375 380 Tyr Trp Ay Gn @y Thr Thr Leu Thr Val Ser ser Val u Ay Ay
390 395 400 ser Ay Ay ser Gy Gy ser Ay Ay ser Gy @y Val Asp Asp
405 41Wokbb/io6dse Leu Thr A n ser Pro Ala Ile Met Seg @Qn% %5 r 0 Gy Gu
420 425 430 Val Thr Met Thr Cys Arg Ala Ser Ser Ser yr Met Asn
435 440 445 Tyr A n An Lys Ser Ay Thr Ser Pro Lys Arg Trp Ile Tyr
Thr 450 455 460 ser Lys Val Ala set Ay Val Pro Tyr Arg Phe Ser Ay ser
ser21%#65akiGi AAD s@0end@ y Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Qu
G u Asp Ala 485 490 495 Ala Thr Tyr Tyr Cys G n d@n Trp ser Ser Asn Pro
Thr Phe Ay 500 505 510 Ala Gy Thr Lys Leu Gu Leu Lys His Hs Hs H's
H s228%15 520 525 <210> 31 <211> 40 <212> DNA <213> artificial sequence

WO 2004/ 106383 PCT/ EP2004/ 005687 35 <220> <223> Me81 prinmer <400> 31.
ggat gc et gagl PGS §REgRE®ESgac t ccact ctcec 40

<400> 26

ggagccgecg ccgccagaac caccaccacc tttgatctca agettggtece cag 53
<210> 27

<211> 49

<212> DNA

<213> artificial sequence

<220>

<223> 5-10 VH GS15 FOR primer

<400> 27

ggcggcgygcy getccggtgg tggtggttct gaggtgcage tgotcgage 49
<210> 28

<211> 53

<212> DNA

<213> artificial sequence

<220>

<223> 5-10 VHSalIREV primer

<4Q0> 28

ttttaagtcg acctaatgat gatgatgatg atgtgaggag acggtgaccg tgg 53
<210> 29

<211> 1581

<212> DNA

<213> artificial sequence

<220>
<223> 3-5(vL-VH)xanti-Cp3 -

<400> 29
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt acactccgeg 60

cgcgagctcg tgatgaccca gactccactc tccctgectg tcagtcttgg agatcaagcc 120

tccatetctt gcagatctag tcagagectt gtacacagta atggaaacac ctatttacat 180



<210> 32 <211> 60 <212> DNA <213> artificial sequence <220> <223> Me83
prinmer <400> 32 ggttctggcg gcggcggetc cggtggtggt ggttctgagg tgcagcetget
cgacagtctg 60 <210> 33 <211> 41 <212> DNA <213> artificial sequence <220>
<223> Me84 priner <400> 33 gtgctccgga ggagacggtg accgt gat ccca g 41
<210> 34 <MAWOEW63R3D12> DNA <213> artificial sequence 9§9§§§ﬁ&§§§§ Me90
primer <400> 34 ccggagccgc cgccgccaga accaccacca cctttgatct caagcttggt ccc
53 <210> 35 <211> 1548 <212> DNA <213§ artificial sequence WD 2004/ 106383

PCT/ EP2QQ4{ L0848 Agastf cagt? €0yt eccd aabic Lt

ttttetgaegg
atcagcagag
ccgtacacgt
ggcggctceg
gtaaggcctg
tatggtttaa
tatcctagaa
gcagacaaat
gcggtctatt
gtctggggcec
ctgcagcagt
acttctggct
ggtctggaat
ttcaaggaca
agcagcctga
tactgccttg
agtggaggtt
tctccagcaa
tcaagtgtaa
atttatgaca
gggacctcat
tgccaacagt

catcatcacc

<210>
<211>
<212>
<213>

30
526
PRT

<220>
<223>

<400> 30

tcccagacag
tggaggctga
tcggaggggg
gtggtggtyg
ggacttcagt
gctgggtgaa
ttggtaatge
cctccageac
tctgtgeaag

aagggaccac

‘caggggctga

acacctttac
ggattggata
aggccacatt
catctgagga
actactgggg
ctggtggaag
tcatgtctge
gttacatgaa
catccaaagt
actctctcac
ggagtagtaa

atcatcatta

gttcagtgge
ggatctggga
gaccaagctt
ttctgaggtyg
gaagctgtcc
gcagagaact
ttactacaat
agcgrccatg
acggggatcc
ggtcaccgtc
actggcaaga
taggtacacg
cattaatcct
gactacagac
ctctgcagtc
ccaaggeace
tggaggttca
atctccaggg
ctggtaccag
ggcttetgga
aatcagcagc
ccegeteacg

g

artificial sequence

3-5(vL-VH)xanti-CD3

agtggatcag
gtttatttct
gagatcaaag
cagctgctcg
tgcaaggctt
ggacagggce
gagaagttca
gagctcegea
tacggtagta
tcctccggag
cctggggect
atgcactgag
agccgtggtt
aaafcctcca
tattactgtg
actctcacag
ggtggagtcg
gégaaggtca
cagaagtcag
gtcecttatce
atggaggctg
ttcggtyctg

ggacagattt

gctctcaaag

gtggtggtyg
agcagtctgg
ctggctacac
ttgagtggat
agggcaaggc
gcctgacatc

actacgactg

gtggtggatc

cagtgaagat.

taaaacagag
atactaatta
gcacagccta
caagatatta
tctectcagt
acgacattca
ccatgacctg
gcacctceec
gcttecagtgg
aagatgctgc

ggaccaagct

cacactcaag

tacacatgtt
ttctggcgge
agctgagetyg
cttcacaage

tggagaggtt

cacactgact

tgaggactct
gtacttcgat
cgatatcaaa
gtcctgcaag
gcctggacag
caatcagaag
catgcaactyg
tgatgatcat
cgaaggtgga
gctgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac

dggagctgaaa

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

YHotabdday®3 ccst@9z 3S240

300
360
420
480
540
600
660
720
780
840.

- 900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1581



atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt acactccgag 60
ctcgtcatga cccagtctcc atcttatctt gctgcatctc ctggagaaac cattactatt 120
aattgcaggg caagtaagag cattagcaaa tatttagcct ggtatcaaga gaaacctggg 180
aaaactaata agcttcttat ctactctgga tccactttgc aatctggaat tccatcaagg 240
ttcagt ggcy@idgflssd;09 tacagatttc actctcacca tcagtagcct pgpppmelasaar300,
gattttgcaa tgtattactg tcaacagcat aatgaatatc cgtacacgtt cggagggggg 360
accaagcttg agat caaagg tggtggtggt tctggcggcg gcggctccgg tggtggtggt 420
t ct gaggt gc agctgctcga gcagtctgga gctgagset gg tgaaacctgg ggcctcagtg 480
aagat at\adt Higc sery 8Qtf°¢"9tfgj|g'at¢3{:§j@’c tﬁg!‘:tfﬁacfﬁrae{‘fg v &g taugggt aaag 540
cagaggcct g gacat ggact tgagtggatt2 gagatcttt tccct'ggaag tggtaatact 600
cact acaat g agaggttcag gggcaaagcc acactgactg cagacaaatc ctcgagcaca 660
gcct tt atrgevadgserc age &y osipgelcatte sgagdeciect gysct\% SeatIerr €tngt gcaaga 720
tt gaggaact ggdacgaggc tat ggact®c tggggccaag gfaccacggt caccgtctcc 780
t ccggaggt g gtggatccga tatcaaactg cagcagtcag gggct gaact ggcaagacct 840
ggggccCtaagLdugesig at giser dsgcegasi Thetiggaieacai LTig traetiag gfnacacgatg 900
cact gggt aahacagaggcc t ggaZagggt ct ggaat ggéldtt ggat acat taatcctagc 960
cgtggttata ctaattacaa tcagaagttc aaggacaagg ccacattgac tacagacaaa 1020
t CCt CCaGGapRAgRL bRt aler 450320} URAF 1 89GIE ORFALy L VIRBEAGISH Agcagtctat 1080
tact gt gg5aa gatattatga tatcattac tgcctt@act actggggcca &pygcaccact 1140
ctcacagtct cctcagtcga aggtggaagt ggaggttctg gtggaagtgg aggttcaggt 1200
99301 CORRIACETY 630 ProJRGCKANPRL sEF G aCaY BLCIgaE AgPagaggag 1260
aaggtcacca tgacctgcayg agccagttca agtogt aagtt "acact aamsg gtaccagcag 1320
aagt caggca cctcccccaa aagatggatt tatgacacat ccaaagtggc ttctggagtc 1380
ccttat tf.C t 999 t Ck..C t cagcatg 1440
gaggct S%%QT%} 8%% gg[get%gt%%étggg f{ggg’ggg lggéSpgi‘g'%q%gggéﬁg é@?cacgt tc 1500
ggt gct ggga ccaaact gga gctgaaacat catcaccatc atcattag 1548 <210> 36 <211>

015" <2h2> FRL 213 e bl Ot IRSUSICR V220 cH9OR53 T EP2004/ 005687
115 120 125 .

Lys Leu Glu Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
130 135 140

Gly Gly Gly Ser Glu val GIn Leu Leu Glu GlIn Ser Gly Ala Glu Leu
145 150 155 i60

val Arg Pro Gly Thr Ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr
165 170 175

Thr pPhe Thr Ser Tyr Gly Leu Ser Trp val Lys GIn Arg Thr Gly Gln
180 185 190

Gly Leu Glu Trp Ile Gly Glu val Tyr Pro Arg Ile Gly Asn Ala Tyr
195 200 205

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr aAla Asp Lys Ser
210 215 220

Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser
225 230 235 240

Ala val Tyr Phe Cys Ala Arg Arg Giy Ser Tyr Gly Ser Asn Tyr Asp
245 250 255

Trp Tyr Phe Asp val Trp Gly GIn Gly Thr Thr val Thr val Ser ser
260 265 270

Gly Gly Gly Gly Ser Asp Ile Lys Leu Gin Gin Ser Gly Ala Glu Leu

Ala Arg Pro Gly Ala Ser val Lys Met Ser Cys Lys Thr Ser Gly Tyr



<223> 3-1(VLVH) xanti - CD3
Ala Thr Ala Thr

Val

Pro
Arg
Pro
ser
Phe
Tyr
Lys
Ay
Leu
Ser

Pro Gy

Asn
Al a
ser
Trp

Ser Tyr
Al a Ser
Gy Lys
Gy Ile Pro Ser Arg 65 70 75 80

Thr Leu Thr

Il e Ser

<400> 36 Met Gy Trp Ser cys Ile Ile Leu Phe Leu
dy 15 10 15 \Vval

Leu Ala Ala 20 25 30

ol

ser
35 40 45 Ser

H s Ser

Leu Ala T

50 55 60 Leu Leu Ile Tyr ser

Ser

Leu Gu Ile Lys Gly Gly
dy_d
VaIThrfhpPﬁ

Asp Lys Ser
G u Asp Ser Ala VaI
AspTy tﬁS'AIGé"I\gg

ser Sser Thr

Ala
Tyr
385
ser

Gln

val

Ser
465
Gly

Ala

Ala

val
370

Trp

Gly

_Léu

Thr

Gin

450

Lys

Thr

Thr

Gly

<210>
<211>
<212>
<213>

355

Tyr

Gly

Gly

Thr

Met

435

Gln

val

Ser

TYFr TY

Thr
515

31
40

DNA

se?r i
‘&Y N'a
Gly Tyr Al a Phe Thr Asn Tyr Trp Leu 165 170 175 Gy Trp Val
Hs G
ThrGH sy

Leu
UASR
Ser

Ala
Tyr
GIn
Ser
Gln
420
Thr
LysS
Ala
Tyr

500

Lys

Ty

. Phe ser
85 90 95 L%y
Cys Ang@n H's Asn A 95100 105 110 T

Ay ser

d u Leu Val
Pro Ay Gu Thr
Lys Tyr

Met Thr d n ser

Ile Thr Ile Asn Cys
r Gn Ju Lys
L A i A
Gy Ser Ay Thr Asp

Gu Pro Au Asp Phe Ala Met Tyr
wooPro Tyr Thr Phe Ay Ay dy Thr

115 120 125 dy Gy Ser dy dy Ay dy Ser

§% ga"lq l& &%5 14%%" If‘g-@ Jr'% G@[ I3 osgrsg/sGLzsAlA?aG )

é P e A
er Thr Al a Phe
r Phe

Lwﬁsnrrtp(sq}g BhLley

Tyr Met GlIn

-Cys

Gly

Cys

Ser

Ser

Ser

485

Cys

Leu

Ala

Thr

390

Gly

Pro

Arg

Gly

Gln

Glu

Arg
375
Thr
Ser
.A1a
Ala
Thr
455
val
Thr

Gln

Leu

artificial sequence

Leu
360

Tyr

Leu

Gly

Ile

Ser

440

Ser

Pro

Ile

Trp

Lys

Ser

Tyr

Thr

Gly

Met

425

Ser

Pro

Ser

ser
505

His

o

Cys Ala Ar

ser

Asp

val

ser

410

ser

ser

Lys

Arg

Ser

490

Ser

His

Lys dn Arg

180 185 190 Leu Phe Pro Gy Ser Ay
Sen §£9

Leu

Asp

Ser

395

Gly

Ala

val

Arg

Phe

475

Met

ASn

His

i

Thr
His
380
Ser
Gly

Ser

Ser

Ser

G]u

Pro

His

¥ BsTh
Gn 210 215 3%

19S"Ala Thr Leu Thr
0 Leu Ser Ser Leu Thr

225 230 235 240 Leu Arg Asn

T TAGR

Ser

365

Tyr

vali

val

Pro

Tyr

425

Ite

Gly

Ala

Leu

His
525

G1u

cys

Glu

Asp

Tyr

Ser

Gclu

Thr

510

His

Lys

Asp

Leu

Gly

Asn

ser

ser

Asp

Lys

Trp

Asp Thr

Gly

ser
480

Ala

Gly



WD 2004/ 106383 PCT/ EP2004/ 005687 38 245 250 255 Val Thr Val Ser ser Qy
Ay Ay Ay Ser Asp Ile Lys Leu dn A@n 260 265 270 Ser Ay Ala Qu Leu Ala
Arg Pro Ay Ala Ser Val Lys Met Ser cys 275 280 285 Lys 1h90r Ser dy Tyr

Thr 29h5 Thr. Ar r Thr Met His Trp Val Lys 2 An Ar Aansédn Gy Leu
GQu Trp II'e @VW Ile Asn Pro ser 305 310 315 320 g\(rjg&%oy yr Thr Asn

Tyr Asn A n Lys Phe Lys Asp Lys Ala Thr Leu 325 330 335 Thr Thr Asp Lys Ser
Ser ser Thr Ala Tyr Met G n Leu Ser segsLeu 340 345 350 Thr Ser G u Asp Ser
Al a Vak2Zr Tyr Cys Ala Arg Tyr Tyr Asp Asp 355 360 365 His Tyr Cys Leu

Asp Tyr<25>p “g@i éﬁi%e y Thr Thr Lea Thr Val Ser 370 375 380 ser Val Qu Qy
Ay Ser y y ser y Ay Ser Ay Ay Ser Gy 385 390 395 400 dy Val

Asp Aspagd-e @ n Leu Thr A n ser Pro Ala Ile Met Ser Ala 405 410 415 Ser Pro
Ay d 9915g696ad gagntcorge TaccmacrgamicdcSer Ser Ser Val 420 428 430 Ser Tyr
Met Asn Trp Tyr A n A n Lys Ser Gy Thr ser Pro Lys Arg 435 440 445 Trp

e Tywzégp Fhr Ser Lys Val Ala Ser Gy Val Pro Tyr Arg Phe 450 455 460 Ser
Gy Ser Ay Ser Ay Thr Ser Tyr Ser Lea Thr Ile Ser Ser nmet 465 470 475 480
Au A &8 %p Ala Ala Thr Tyr Tyr Cys G n A n Trp 5er ser Asn 485 490 495

<212> DNA

<213> artificial sequence

<220>

<223> MeB3 primer

<400> 32 '
ggttctggcg gcggcggete cggtggtggt gottctgagg tgcagcetgct cgacagtctg 60
<210> 33

<211> 41

<212> DNA

<213> artificial sequence

<220>

<223> Me84 primer

<400> 33

gtgctccgga ggagacggtg accgtggtec cttggcccca g 41
<210> 34

<211> 53

<212> DNA

<213> artificial sequence

<220>

<223> Me90 primer

<400> 34

ccggagecge cgecgecaga accaccacca ccrttgatct caagocttggt ccc 53
<210> 35

<211> 1548

<212> DNA

<213> artificial sequence



Pro Leu Thr Phe Ay Ala Ay Thr Lys Leu Qu Leu Lys Hs Hs H's 500 505 510
Hs Hs Hs 515 WD 2004/ 106383 PCT/ EP2004/ 005687 39 <210> 37 <211> 52
<212> DNA <213> artificial sequence <220> <223> Me9l a priner <400> 37

ggattgtaca ctccgagctc gtcatgaccc agtctccatc ttatcttgct %5; éﬂ < é6§> 38 <211>
1566 <212WOWM/893B3> artificial sequence <220> <223> % Ati - CD3
<400> 38 atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt acactccgag
60 ctcgtgatga cacagtctcc atcctccctg agggt gt cag caggagagaa ggtcactatg 120
agct gcaagt ccagtcagag tctgttaaac agtggaaatc aaaagaacta cttggcctgg 180

t accagcaga aaccagggca gcctcctaaa ctgttgatct acggggcatc cactagggaa 240
t ct ggggt ctgatcgctt cacaggcagt ggatctggaa cagatttcac tctcaccatc 300
agcagtgfggmhggctgaaga cctggcagtt tattactgtc agaatgatta tagttatccg 360
t acacgt epigagagggpgncacdagst t gag at caaaggtg gtggtggttc tggcggcggce 420
ggcigfg%fqg(bm §t ggttc tg?ggt gcag ;t gct cgagc agt ct ggigg tgagc;gtgta 45128
t agot agen g%tgcg R A sl R LA L
cct ggaagtgoghagt gctagacoicasvat gag taggptaiaagocyoagagc cactaahgact gtz 660
gacaagt ool 9h AP ASaAG. SR 95A0. CLAR B AR g 4R5ALS  88.8935) 1 9o 720
aaaactaata agcttcttat ctactctgga tccactttgce aatctggaat tccatcaagg 240
ttcagtggeca gtggatctgg tacagatttc actctcacca tcagtagcct ggagcctgaa 300 .
gattttgcaa tgtattacfg tcaacagcat aatgaatatc cgtacacgtt <ggaggygagg 360
accaagcttg agatcaaagg tggtggtggt tctggcggeg geggctcegg tggtggtogt 420
tctgaggtgce agctgctcga gcagtctgga getgagctgg tgaaacctgg ggcctcagty 480
aagatatcct gcaaggcette tggatacgece ttcactaact actggcetagg ttgggtaaag 540
cagaggcectg gacatggact tgagtggatt ggagatcttt tccctggaag tggtaatact 600
cactacaaty agaggttcag gggcaaagcc acactgactg cagacaaatc ctcgagcaca 660
gcctttatge agctcagtag cctgacatct gaggactctg ctgtctattt ctgtgcaaga 720
ttgaggaact gggacgaggc tatggactac tggggccaag ggaccacggt caccgtctec 780
tccggaggtg gtggatccga tatcaaactg cagcagtcag gggetgaact ggcaagacct 840
ggggcctcag tgaagatgtc ctgcaagdct tctggctaca cctttactag gtacacgaty 300
cactgggtaa aacagaggcc tggacagggt ctggaatgga ttggatacat taatcctagc 960
cgtggttata ctaattacaa tcagaagttc aaggacaagg ccacattgac tacagacaaa 1020
tcctecagea cagoctacat gcaactgagc agcctgacat ctgaggactc tgcagtctat 1080
tactgtgcaa gatattatga tgatcattac tgccttgact actggggcca aggcaccact 1140
ctcacagtct cctcagtcga aggtggaagt ggaggttctg gtggaagtgg aggttcaggt 1200
ggagtcgacg acattcagct gacccagtct ccagcaatca tgtctgcatc tccaggggag 1260
aaggtcacca tgaccigcag agccagttca agtgtaagtt acatgaacty gtaccagecag 1320
aagtcaggca cctcccccaa aagatggatt tatgacacat ccaaagtgge ttctggagtc 1380
ccitatcget tcagtggcag tgggtoiggg acctcatact étctcacaat cagcagcatg 1440
gaggctgaag atgctgecac ttrattactgc caacagtgga gtagtaacce getcacgttc 1500
ggtgctggga ccaagctgga gcetgaaacat catcaccatc atcattag 1548
<210> 36
- <211> 515
<212> PRT
<213> artificial sequence



gtctatttct gtgcaagatt gcggaactgg
accacggt ca ccgtctcctc cggaggt ggt
gct gaact gg caagacct gg ggcctcagtg

tttact aggt waracgakasa ct gggt aaaa
ggatacatta atcctagccg tggttatact

gacgaggcta tggactactg gggccaaggg 780
ggat ccgata tcaaactgca gcagt caggg 840
aagatgtcct gcaagacttc tggctacacc 900
cagaggcctg gacagggtct ggaps

aattacaat c agaagttcaa ggacaag cc ?020 WO

2004/ 106383 PCT/ EP2004/ 005687 40 acattgacta cagacaaatc ctccagcaca

gcct acat gc aactgagcag cctgacatct 1080

3gaggactctg

cagtctatta

ct gt gcaaga

tattatgatg atcattactg ccttgactac 1140 tggggccaag gcaccactct catagtctcc
tcagtcg g&bgtggaagtgg aggttctggt 1200 ggaagtggag gttcaggtgg agtcgacgac
att cagc cccagtctcc agcaatcatg 1260 tctgcatctc caggggagaa ggtcaccatg
acct gcagags cgapivLadagntigtemgt t ac 1320 at gaactggt accagcagaa gtcaggcacc

aaagt ggctt

ct ggagt ccc

ttatcgcttc

tcccccaa5§> géggattta t gacacatcc 1380
g

agtggca ctgggac ctcatactct 1440 ctcacaatca gcagcatgga ggct gaagat
gct gccaetteidt tArkec egs agadiwoedl rpASQQu aJt ARCEREYATACREAETHCIY tgct gggacc
aagct ggagc tgaaacat Ga tcaccatcat 1560 cattag 1566 138210> 39 <211> 521

<212> PRT <213> artificial sequence <220> <223> 4-1(VLVH)xanti-c03
39 Met \g]nyEr?erS@fu ') Jahemétlﬁ"Lavn Fé%ﬁ BrUsdfdry Mgy Wk A2 Thr Gy 1 5 10
15 Val H's Ser ¢bu Leu G n ser Pro Ser Ser Leu ser Val 20 25 30
Ser Ala Ay GQu Lys Val Thr rret Ser Cys Lys Ser Ser A n Ser 35. 40 45

Loy AsiiepeiraCtil 10 f bYndSe RéA U AiaTeer Tyt Gind 50 55 60

Pro Ay eu Lgg
Thr

<400>

Leu
n Lys
g Gu

Ser Lys Tyr Leu Ala Trp Tyr GIn Glu Lys Pro Gly Lys Asn Lys
50 5 . : 60

Leu Leu TIle Thr GIn

65

Tyr Ser Gly Ser

70

Leu ser Gly Ile

75

Pro Ser Arg
80

Phe Thr

20

.Phe ser Gly ser Gly Ser Thr Leu

85

Gly Thr Ser

95

Asp Ile Ser

Glu Phe Ala

100

Leu Glu Pro His Ash Glu

110

Asp Met Tyr Tyr Cys Gin Gin

105

Tyr Pro Tyr Thr phe Thr

115

Gly Ile

125

Gly Lys teu Glu Lys Gly Gly

Gly Gly ser Gly Gly Gly Gly Gly Gly Gly Gly Ser Glu val GIn

\ Leu Leu Glu Gln Ala Glu val

145

ser val

160

Leu Lys Pro Gly Ala Ser

Ile Ala phe Thr

170

Lys ser Cys ng Ser Gly Tyr Asn Tyr Leu
1

Gly val Gin His Glu frp Ile
190

185

Trp Lys Arg Pro Gly Gly Leuy Asp
180

Phe

Thr His Glu Phe

200

Pro
195

Leu Gly ser Gly Asn TYr Asn Arg Arg Gly

Ala Thr Thr

210

‘Thr Ala Phe

220

Lys Leu Ala Lys Ser Ser Sser Met GIn

Thr val phe Ala

235

Leu ser Ala

225

ser Leu Ser

230

Asp Ser Tyr Cys Arg

240

Leu Arg Asn Trp Asp Glu Met Asp Tyr Trp Gly Gin Gly Thr Thr



65 70 75 80 ser Gy Val Pro ASP Arg Phe Thr Ay ser Ay Ser Ay Thr Asp Phe
85 90 95 Thr Leu Thr Ile ser Ser Val An Ala Gu Asp Leu Ala Val Tyr Tyr

100
115
Ay
Leu
ser
Trp
Ay
Phe
Tyr
Tyr
Trp
Asp
ser
Thr
320

105 110 Cys A n Asn Asp Tyr ser Tyr Pro Tyr Thr Phe Ay Ay Gy Thr Lys
120 125 WD 20041106383 PCTI EP2004/ 005687 41 Leu Gu lle Lys y Gy
Ser A WQRWVHEE3Gy Ser Gy Gy 130 135 140 dy e"?“%&““%ﬁ'"ﬁ“’ﬁa| dn
Leu Qu Gn Ser Ay Ala Qu Leu Val 145 150 155 160 Arg Pro Gy Thr
Val Lys Ile ser cys Lys Ala ser Gysdyr Ala 165 170 175 Phe Thr Asn Tyr
Leu Gy Trp Val byss A n Arg Pro g(y is Ay 1802885 190 Leu Gu Trp Val
Asp Ile Phe Pro Ay Ser Ay Asn Ala H's Tyr 195 200 205 Asn Gu Lys
Lys L h Ser 0 215 220 Tyr Thr Al a
Vg ¥h é.ﬁafsager -Ig_er'T "({hfhéyAJ;Ta ?rp#\iésﬂ Lys Ly %%ﬁéESO 535 240 Val
Phe Q/s Al a Arg Leu Arg Asn Trp Asp Glu Ala I\/Et Asp Tyr 245 2S0 255
Ay hlr Thr Yal Thr V. r _ser y dy Ser 260 265 270
||e5E§/§‘le§ﬁac§rr‘r‘ EPth AGRATE 5EOAF @E%SE'éLYa SA“F%I é?%%ﬁy Ala 275 280 285
val Lys net "ser Cys Lys Thr Ser Ay Tyr Thr Phe Thr Arg Tyr 290 295 300

Met His Trsp Val Lys An Arg Pro Ay Adn Ay Leu Gu Trp Ile 305 310 315
Lys Thr er Gly Tyr Thr ;gg Thr Arg Tyr Thr ggg Ais Trp val Lys

" GIn Arg Pro Gly GTn Gly Leu Glu Trp Ile Gly Tyr Ile Asn Pro Ser
305 310 315 320

Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe Lys Asp Lys Ala Thr Leu
325 330 335

Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln Leu Ser Sef Leu
34Q 345 350

Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp
355 360 365

His Tyr Cys Leu Asp Tyr Trp Gly Gin Gly Thr Thr Leu Thr val ser
370 375 380

ser val Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly
385 390 395 400

Giy val Asp Asp Ile GIn Leu Thr Gln Ser Pro Ala Ile Met Ser Ala
405 410 415

ser Pro Gly Glu Lys val Thr Met Thr Cys Arg Ala Ser Ser Ser val
420 425 430

ser Tyr Met Asn Trp Tyr Gln 6ln Lys Ser Gly Thr Ser Pro Lys Arg
435 440 445

Trp I1e Tyr Asp Thr Ser Lys val Ala Ser Gly val Pro Tyr Arg Phe
450 © 455 460

ser Gly Ser Gly ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met
465 470 475 480

GTu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln GIn Trp Ser Ser Asn
485 - 490 495

Pro Leu Thr phe Gly Ala Gly Thr Lys Leu Glu Leu Lys His His His
500 505 510

His His His
515



Ay Tyr Ile Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Asn G n Lys Phe 325 330 335
Lys ASP Lys Ala Thr Leu Thr Thr ASP Lys ser Ser ser Thr Ala Tyr 340 345 350
Met G n Leu ser Ser Leu. Thr Ser Qu Asp Ser Ala Val Tyr Tyr cys 355 360 365
Ala Arg T Asp H's Tyr Cys Leu Asp Tyr Trp @ 375 380
Thr Thr L)éfﬂo%%m@%% Ser Ser Val u Ay Gy ser Ay G?ng‘?z‘ﬁ”&ﬁ%& 390 395
400 dy Ser Ay Ay Ser Ay Ay Val Asp Asp Ile G n Leu Thr dn Ser WO
2004/ 106383 PCT/ EP2004/ 005687 42 405 440 415 Pro Ala Ile Met Ser Ala Ser

Pro Giy G u Lys Val Thr Met Thr cys 420 425 430 Arg Ala Ser Ser Ser Val Ser
Tyr 2$§> gép Tyr A n A@n Lys Ser 435 440 445 Gy Thr Ser Pro Lys Arg
Trp Il p- Thr Ser Lys Val Ala Ser 450 455 460 dvy Val Pro Tyr Arg Phe
Ser A w2per &y Ser Ay Thr Ser Tyr Ser 465 470 475 480 Leu Thr Ile Ser
Ser Met _ Ju Ala Gu Asp Ala Ala Thr Tyr Tyr Cys 485 490 495 dn dn Trp Ser
Ser Asrf2pfo Py Thr Phe Gy Ala Ay Thr LyS Leu 500 505 510 G U LeU Lys Hi s
H s H solks Ehsfibal &hpeddd <210> 40 <211> 44 <212> DNA <213> artificial
sequence <220>

<220>

<223> WMe9la primer

<400> 37

ggattgtaca ctccgagctc gtcatgacce agtctccatc ttatcttget ge

<210>
<211>
<212>
<213>

38

DNA

<220>
<223>

<400> 38
atgggatgga

ctcgtgatga
agctgcaagt
taccagcaga
tétggggtcc
agcagtgtgc
tacacgtteg
ggctceggtg
aggccrggga
tggctaggtit

cctggaagty
gacaagtcct
gtctatrtct
accacggtca
gctgaactdy
tttactaggt

ggatacatta

1566

gctgtatcat
cacagtctee
ccagtcagag
aaccagggcea
ctgatcgett
aggctgaaga
gadgggggac
gtggtggrtc
cttcagtgaa
gggttaagca
gtaatgctca
cgtacacagc
gtgcaagatt
ccgtcteete
caagacctgg
acacgatgca

atcctagecg

artificial sequence

4-1{vLvi) xanti-cDp3

cctcttettg
atcctcecty
tctgttaaac
gcctectaaa
cacaggecagt
cctggragtit
caagcttgag
tgaggtgcag
gatatcctgce
gaggcergga
ctacaatgag
ctatatgcag
gcggaactgg
€ggaggtggt
ggcctcagty
crgggtaaaa

tggttatact

gtagcaacag
agtgtgtcag
agtggaaatc
ctgttgatct
ggatctggaa
tattactgtc
atcaaaggtg
ctgcicgagce
aaggcttctg
catggacttg
aagttcaagg
ctcagtagec
gacgaggcta
ggatccgata
aagatgtcct
cagaggectg

aattacaatc

ctacaggtat
caggagagaa
aaaagaacta
acggggcatc
cagatttcac
agaatgatta
gtggtggttc
agtctggagc
gatacgcctt
aatgggttgg
gcaaagccac
tgacatctga
tggactactg
tcaaactgca
gcaagactic
gacagggtct

agaagttcaa

acacktccgag
ggtcactatg
cttggcectyg
cactagggaa
tctcaccatc
tagttatccg
tggcggegge
tgagctggta
cactaactac
agatattitc
actgactgca
ggactctgct
gggccaaggg
gcagtcaggag
tggetacacc
ggaatggatt

ggacaaggcc

52

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



<223> Me92a primer <400> 40 ggattgtaca ctccgagctc gtgatgacac agtctccatc
ctcc 44 <210> 41 <211> 1581 <212> DNA <213> artificial sequence <220>
<223> 4-7(VL-VH) xanti CD3 <400> 41 atgggatgga gctgtatcat cctcttcttg

gt agcaacag aca t acactccgcg 60 cgcgagctcg tgatgaccca gactccactc
tccct gcctg‘f‘éﬁ‘&'i’ g agat caagcc 120 tccatctctt gcagat 3?3’&%?'@%‘5?&370“

gt acacagt a atggaaacac ctatttacat 180 WO 2004/ 106383 PCT/ EP2004/ 005687 43
t ggt acct gc agaagccagg ccagtctcca aagctcgpga tctacaaagt ttccaaccga 240

ttttct ggggethectagamagagict caghggraagicyaaitgahagggrmgatdctgnaceact casgp 300
at cagcagag tggaggctga at ct a gtttatttct gctctcaaag tacacat 360
ccgt acagﬁg *géﬁagﬁ%}gﬁat&gcﬁﬁggg ag’é?&é?%&d”‘&??@fﬁ%tcé tqatcf‘f?‘bgcg%@ 420
g9cggct ggEnoat 8t g8cdfcick CéAAGHEQ cCRAGEERRE Brogaabs lQgraagsvagei@ 480
gcgaggcct g gggcttcagt gaagctgtcc tgcaaggctt ctggctacac cttcacaaac 540

tat ggtt paaagg@wggtfgaag@aawggé%ﬁacmémﬂé cccsﬁsafﬁfggafsaﬁgagag?g% 600
tatcct agagy i gQt éé’g}g%agta'agﬁg{t%ﬁ@@att g9A9R8HhE & AFEIS35AYCafACACT 9ol 660

gcagacaaat™ cctccagcac agcgt ccat g gagciccgca gcctgacctc.t'gaggactct 720
gcggt ct atgaactyar gragrae gyygaseect ensgetaast agaammgamgcaglaacq t c40 780

91 ©1 9999563009640, G9! SASERLG < SRLECH0RYBLANLAO G £OBL 2L OB 840

ct gcagcag [o[s[o]e] act ggcaaga c aaga gcaag 900
acttct ggc:tacaa;mac@;:tatgaa:tgtgag@cagmtagggamﬁcgg@ttmacagaaggmegggalm 960

ggt ct ggaat att a cattaatcct agccgtqgtt atactaatta caatcag 1020
ttcaaggég‘é{a"“gg F GACtHL IR a%&fg%q%gﬁa F9gR4RLGR & ﬁc%ﬁcaa@}a@ 1080
agcagcctgecagat ct gagga ctctgcagtc tattactgtg caagatatta tgatgattsds 1140
tactgccttg actactgggg ccaaggcacc actctcacag tctcctcagt cgaaggtgga 1200
agt ggaggH0>ct9§gt ggaag tggaggttca ggtggagtcg acgacattca gctgacccag 1260
<211> 521
<212> PRT

<213> artificial sequence

<220>

<223> 4-1(VivH)xanti-cp3

<400> 39

Tet Gly Trp ser gys Ile Ife Leu Phe ESU val Ala Thr Ala Igr Gly

val His Ser GTu Leu val Met Thr GIn Ser Pro Ser Ser LSU ser val
20 25 3

Ser Ala Gly Glu Lys val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu
35 40 45

Leu égn Ser Gly aAsn Gln %gs Asn Tyr Leu Ala Trp Tyr GIn GTn Lys
60

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Gly Ala Ser Thr Arg Glu
65 70 75 80

ser Gly val Pro Asp Arg Phe Thr Gly Ser Gly ser Gly Thr Asp Phe
85 80 95

Thr teu Thr Ile ser ser val Gin Ala Glu Asp Leu Ala val Tyr Tyr
100 105 110

Cys GIn Asn Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys
115 120 125



tctccagcaa tcatgtctgc
t caagt gt aa gttacat gaa
atttatgaca catccaaagt
gggacct cat yaplyl flSAC
t gccaacagt ggagt agt aa
catcatcacc atcatcatta
sequence <220> <223>

Leu ser Leu 20 25 30

Ser SerGl@ 61y35e4@1d45a1SeEim Lau L¥alc1hi & nSer Abn AGL WG1ASreuThal Tyr Leu Hi's Trp
Tyr Led4Gin 50 55 60 L3 Pro Gy G n SEY Pro Lys Leu L&PIle Tyr Lys Val
80 Phe ser Ay Val Pro Asp Arg Phe Ser Gy ser Ay
ser G yarhheroA8Py Gar Merdm1 Le 1Tlrsekatyslivgs £ s@erc1frgrvaladu Ala Gu Asp
05 110 Phe Cysi’®er @ n ser Thrladis Val Pro Tyr Thr

Gy Ay Ay Thr 115 120 125 Lys Leu Qu lle Lys Ay Ay Ay Ay Ser Gy

ser Asn Arg 65 70 75
Leu Gy Val Tyr 100163

Ay G Yerd ¥nrS&En %g P

Leu Glu Trp val Gly
193

Asn Glu Lys Phe Lys
210

Tyr Thr Ala Tyr Met

val Tyr phe Cys Ala
245

Trp Gly GIn Gly Thr
260

Asp Ile Lys Leu GIn

Ser val Lys Met Ser
290

Thr Met His Trp val
305

Gly Tyr Ile Asn Pro
325

Lys Asp Lys Ala Thr
340

Met GIn Leu Ser Ser
355

Ala Arg Tyr Tyr Asp

Thr Thr Leu Thr val
385

Gly Ser Gly Gly Ser

at ct ccaggg gagaaggtca ccat gacctg cagagccagt 1320
ctggtaccag cagaagtcag gcacctcccc caaaagatgg 1380
ggcttctgga gtcccttatc gcttcagtgg cagtgggtct 1440

aat cagcagc at ggaggctg aagat gctgc P@,%{,@M@&%SOO
cccgctcacg ttcggtgctg ggaccaagct ggagctgaaa 1560

g 1581 <210> 42 <211> 526 <212> PRT <213> artificial
4-7(VL-VH) xanti @@3 <400> 42 Met Ay Trp Ser Cys Ile
|l e Leu-eRhelu gle Vb GAyaGcTFhelAGhy Ber CyyGlylel &y F8r\vidy2604/ 106383

PCT/ EP20041805687 44 Vval 1% Ser Ala Arg &U Leu val Met Thr G n Thr
Pro Val Ser Leu Ay ASP An Ala Ser Ile Ser Cys Arg

OLechSé'l)ﬂ-‘I'Qp val Lys GIn Arg Pro Gly His Gly
185 190

Asp Ile Phe Pro Gly Ser Gly Asn Ala His Tyr
200 205

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser
215 220

GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala
230 235 240

Arg Leu Arg Asn Trp. Asp Glu Ala Met Asp Tyr
250 255

Thr val Thr val ser ser Gly Gly Gly Gly Ser
265 270

GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala

Cys Lys Thr ser Gly Tyr Thr phe Thr Arg Tyr
295 300

Lys GIn Arg Pro Gly Gln Gly Leu Glu Trp Ile
310 315 320

ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe
330 335

Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
345 . 350

Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
360 365

Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
375 380

Sser ser val Glu Gly Gly Ser Gly Gly Ser Gly
390 . 395 400

Gly Gly val Asp Asp Ile Gin Leu Thr GIn Ser

Phe



160
175
185
200
215
225
Asp
Ser
Leu
Ser
Tyr

Adn
Thr
Val

Trp

Gy Gy ser Au Val An Leu Leu u dn Ser Ay Ala Qu Leu 145 150 155
Ala Arg Pro Ay Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr 165 170
Thr Phe Thr Asn Tyr Gy Leu Ser Trp Val LyS Adn Arg Pro Ay G@n 180
190 Val Leu u Trp Ile Ay Gu Val Tyr Pro Arg Ile Ay Asn Ala Tyr 195
205 TYP2MA068Y Lys Phe Lys Gy Lys Ala Thr Leu THICTAAERMREBSB]s Ser 210
220 Ser Ser Thr Ala Ser Met Qu Leu Arg Ser Leu Thr ser G u Asp Ser

230 235 240 Ala Val Tyr Phe Cys Alg Arg Arg Gy ser Tyr Asp Thr Asn Tyr
245 250 255 Trmyebyr Phe Asp Valaihrp Gy G n dysgighr Thr Val Thr Val Ser
260 265 270 Ay Ay Ay Gy Ser ASP Ile Lys Leu @dn An Ser Ay Ala Gu

6
A

275 2 5 0041106383 PCT/ EP2004 87, .45 Ala Arg Pro Ay Ala
Val F’E""l‘_’ygpawﬁeﬁ\@ég%\}"sﬁayge"rﬁé"° géuy'" y§’9P§86 %5 06" * Thr Phe Thr Arg

Thr Met His Trp Val Lys A n Arg Pro Gy Gdn 305 310 315 320 dvy Leu

Trplle @ Bg{r I le A_]sn Pro Ser Arg GI¥Ty T(_ar Asn 325 330 335 Tyr Asn
Lys"“rlgh’é“\_ﬂ%g b 13sVal &L MEh AP T y‘"Aéa';L 8 198y 58340 345 350 Ser Ser
Ala Tyr Mei"A@n Leu Ser Ser Leu Thr Ser Qu Asp Ser 355 360 365 Ala

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp 370 375 380 Tyr
d yelg Igacﬁyr PHP WﬁrAmgegggrﬁﬂevar %@rT@eggg/aws dal dayseyy

Gly val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
465 470 475 480

Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
485 490 495

GIn Gin Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
500 505 510

Glu Leu Lys His His His His His His
515 520

<210> 40

<211> 44

<212> DNA

<213> artificial sequence

<220

<223> Me%2a primer

<400> 40

ggattgtaca crccgagetce grgatgacac agtctccatc ctcc 44
<210> 41

<211> 1581

<212> DNA

<213> artificial sequence

<220
<223> 4-7(vL-VH)xanti CD3

<400> 41
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt acactccgeg 60

cgcgagctcg tgatgaccca gactccactc tccctgectg tcagtcttgg agatcaagec 120

tccatctctt gcagatctag tcagagectt gtacacagta atggaaacac ctatttacat 180



390 395 400 Ser dy Ay ser Gy Gy Ser dy Ay Ser Gy @y Val
405 410 415 dn Leu Thr G n ser Pro Ala lle Met Ser Ala Ser Pro Ay Qu
420 425 430 Val Thr Met Thr Cys Arg Ala Ser Ser ser Val Ser Tyr Met Asn

435 448004¢h210638y G n An Lys ser Ay Thr ser Pro L le Tyr
Thr 450 455 460 Ser Lys Val Ala Ser Ay Val Pro Ty%%xéﬁgﬂ%&gggr Gy ser

Asp Asp

Gy Ser 465 470 475 480 dvy Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Qu

Al a Gu Asp Ala 485 490 495 Ala Thr Ty=1r3 Tyr Cys An @n Trp Ser Ser Asn Pro
LeU T e 05 510 Ala (4 Leu Lys H,s.His H's His
s 15 sroeie ta goaser A3 cAdderit S fhdeei hoe Yo tdn feesBiorgll ol ()
sequence:tY{ga60 Alct 062839 RETLdgRFND 44EHaa66:6 gglﬁaggﬂ&OéacﬁZQ&ag 300

5-10( VLVH%xantl-CDS <400> 43 atgq atgga ct atcat cctcttcttg g agcaacag

ct acaggtgrIH9aR (\PERHT EDd 995?%‘@9%? g E%“SPE £330 Br@cet e tact § @acag

caggagagytai@he %b@é@g%@s Qac@ot Bc dadic cELROHER[AGedoCL Hirhgane aguggaaat c

aaaagaacta cttgacctg t accagcaga aaccagggca gcctcctaaa ctgttgatct

0
act ggg(ﬁ&cﬂgfc,téég ﬁ@%%t@mtc?%‘ﬂ@%5%%96¥‘?§a99;‘g’@f:ft98a%%€§gé%€§ﬂ gga8et ggaa
CAa1 | G004 et Apel a300:aR0RE! 940B0AC LERRIELCLOGSARIL  ablFOL0I O
agaat.ga ccg ct cacgttcg gttctgggac caagcttgag atcaaaggtg
gt ggt.ggtattggittgg%gyg@g@aga@@cagaggcct ggacaggtcc 600

ttgagtggat tggagaggtt

tatcctagaa ttggtaatgc ttactacaat

gcagacaaat
gcggtctatt
gtctggggec
ctgcagcagt
acttctggct
ggtctggaat
ttcaaggaca
agcagcctga
tactgecttg
agtggaggtt
tctecagcaa
tcaagtgtaa
atttatgaca
gggacctcat
tgccaacagt

catcatcacc

42
526
FRT

<210
<211>
<212>
<213>

<220>
<223>

<400> 42

cctecagceac
tctgtgcaag
aagggaccac
caggggciga
acacctttac
ggattggata
aggccacatt
catctgagga
actactggag
ctggtggaag
tcatgtctgc
gttacatgaa
catccaaagt
actctctcac
ggagtagtaa

atcatcatta

agcgtecatg
acggggatce
ggtcacégtc
actggcaaga
taggtacacg
cattaatcct
gactacagac
ctctgcagte
ccaaggeacc
tggaggttca
atctccaggg
ctggtaccag
ggcttctgga
aatcagcagc
ccegetcacg

g

artificial sequence

4-7 (VL-vH)xanti ¢D3

gagaagttca
gagctccgcea
tacgatacta
tceteceggag
ccfggggcct
atgcactggg
agccgtggtt
aaatcctcea
tattactgtg
actctcacag
ggtggagtcg
gagaaggtca
cagaagtcag
gtcccttatce
atggaggctg
ttcggtgetg

agggcaaggc
gcctgacctce
actacgactg
gtggtggatc
cagtgaagat
‘taaaacagag
atactaatta
gcacagccta
caagatatta
tcteccteagt
acgacattca
ccatgacctg
gcacctccce
gcttcagtgg
aagatgctgc

ggaccaagct

cacactgact
tgaggactct
gtacttcgat
cgatatcaaa
gtcctgeaag
gcctggacag
caatcagaag
catgcaactg
tgatgatcat
cgaaggtgga
gctgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac

ggagctgaaa

Tet Gly Trp Ser cys Ile Ile Leu Phe Leu val Ala Thr Ala I?r Gly
5

10

660
720
780
840
9200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1581



ggctccggtg gtggtggttc tgaggtgcag ctgctcgagc agtctggagc tgagctggta 480
aggcctggga cttcagtgaa gatatcctgc aaggcttctg gatacgcctt cactaactac 540
tggct aggtt gggt aaagca gaggcctgga catggacttg attggattgg agatattttc 600
cctggaagt g gt aat at cca ctacaat gag aagttcaagg gcaaagccac actgactgca 660
gacaaat ct t YOHAGEYERdc ctatat gcag ctcagtagce tgacatttga 2094093687 20
gtctatttct gtgcaagact gaggaactgg gacgagccta tggactactg gggccaaggg 780
accacggtca ccgtctcctc cggaggtggt ggatccgata tcaaactgca gcagtcaggg 840
gct gaact gg caagacctgg ggcctcagtg aagatgtcct gcaagacttc tggctacacc 900
tttact agdt Hiec segal geagct yghen¥ah Metigdggelot ghry&eadgyt Tar gehat ggatt 960
ggat acatta atcct &fccg tggttatactzgattacaatc agaa caa ggacaaggcc 1020
acattgacta cagacaaatc ctccagcaca gcctacatgc aactgagcag cctgacatct 1080
gagga_con'fogvaﬂagém_am tadycAgpt g‘b’aaga seattlat gt gysatacatdemciay 6bit gact ac 1140
t ggggccaag gcakcactct cacagt ct@c tcagtcgaag gtt§gaagt gg aggttctggt 1200
ggaagt ggag gttcaggtgg agtcgacgac attcagctga cccagtctcc agcaatcatg 1260
t ct gcatgarCLAYINPRY Far JEnCADE Ak H The CygCadngi £ aagtityeag &t aagttac 1320
at gaact ggt Staccagcagaa gt cafcacc tcccccaaablgatggattta tgacacatcc 1380
aaagtggctt ctggagtccc ttatcgcttc agtggcagtg ggtctgggac ctcatactct 1440
ct cacaalyzapQragf al 932rogc 0padal 1961 8GCAR LyahhaddgCd REAJt ggagt 1500
agt aacogsgc tcacgttcgg tgrtgggacc aagctgmmage tgaaacatca seaccatcat 1560
cattag 1566 <210> 44 <211> 521 <212> PRT <213> artificial sequence WO

2004/ 1 8§,P B / D iﬁéo 2eP (g&y anti-CD3 <400> 44
Vet Oy rpe sgﬂg ﬁ RUIPRR] pné Ser TROSer £y Bep gt KK Ay 15 10 15
Val HIS ser Au Leu Val Met Thr Adn Ser Pro ser ser Leu Thr Val 20 25 30
Phe Thr Leu Lys I1e ser Arg val Glu Ala Glu Asp Leu Gly val Tyr
100 105 - 110

Phe Cys Ser Gln Ser Thr His val Pro Tyr Thr pPhe Gly Gly Gly Thr
115 120 125

Lys Leu Glu Ile Lys Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly
130 . 135 140

Gly Gly Gly ser Glu val Gin Leu Leu GTu GIn Ser Gly Ala Gilu Leu
145 150 155 160

Ala Arg Pro Gly Ala ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr
165 170 175

Thr Phe Thr Asn Tyr Gly Leu Ser Trp val Lys GIn Arg Pro Gly Gln
180 185 190

val Leu Giu Trp Ile Gly Glu val Tyr Pro Arg Ile Gly Asn Ala Tyr
195 200 205

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser
210 215 220

Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser
225 230 235 240

Ala val Tyr Phe Cys Ala Arg Arg Gly Ser Tyr Asp Thr Asn Tyr Asp
245 250 255

Trp Tyr Phe Asp val Trp Gly G1n Gly Thr Thr val Thr val Ser Ser
260 265 270

Gly Gly Gly Gly Ser Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu
275 280 285



Thr

Leu
Pro
Ser

Thr

CyS
125
140
150
165
180

195.

Ser
Al a
Met
Gly
Leu

Ala Ay Qu Lys Val Thr Met Ser Cys Lys Ser Ser A n Ser Leu 35 40 45
Asn Ser Ay Asn @ n Lys Asn Tyr Leu Thr Trp Tyr Adn G@n Lys 50 55 60
Gy @n Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Au 65 70 75 80
Ay Valwds@adabssArg Phe Thr Ay Ser Ay Ser Ay Thrpﬁ&l,gﬁlagmg%% 95

Leu Thr Ile Ser Ser Val G n Ala Au Asp Leu Ala Val Tyr Tyr “100 105 110
A n Asn Asp Tyr Ser Tyr Pro Leu Thr Phe Ay Ala Ay Thr Lys 115 . 120
LeUdu lle Lys Ay Ay Gy Ay Serasy Ay Ay Ay ser Ay Ay 130 135
a4l Bey Wiwater@/al Les Mes Fed e¥sA.ys 387 S&FyGIM &d u Leu Val 145
155 16 0Arg Pro Gy ThY® Ser Val Lys | P¥ ser Cys LyS Ala ser Ay Tyr Ala
170 175 Phe Thr Asn Tyr Trp Leu Ay Trp Val Lys An Arg Pro Ay Hs Ay
185rhir9ehd_glur Gra Thr prhrl BetGHYs Asp MaleLyBhelProg Ary Glgr ey Asn Ile His Tyr
2085205 Asn A u L3 Phe Lys Ay L¥® Ala Thr Leu TB#9 Ala ASP Lys Ser
210 215 220 Ser Thr Ala Tyr Met G n Leu Ser Ser Leu Thr Phe G u Asp Ser
228 y204h 285 T24Qle\ely Ty tRPEasymoAber AFg GllguryAr thrAssn Trp Asp G u Pro’
Asp Tyr WO 20048266383 PCTI EP20030005687 48 2453350 255 Trp Ay Gn
Thr Thr Val Thr Val ser Ser Ay Ay Gy Ay 5er 260 265 270 Asp Ile Lys

€] ]
NryG Ai‘sr5§'1n %g Meayd Wsp-@Ys %,11% oLy @hrGTMr'%lgg Lys ser

Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp ser
355 360 365

Ala val Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp
370 , 375 380

Tyr Trp Gly GIn Gly Thr Thr Leu Thr val Ser Ser val Glu Gly Gly
385 390 395 400

Ser Gly Gly ser Gly Gly Ser Gly Gly Ser Gly Gly val Asp Asp Ile
405 410 415

-GIn Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys
420 425 430

val Thr Met Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Met Asn Trp
435 440 445

Tyr Gln Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr
450 455 460

ser Lys val Ala Ser Gly val Pro Tyr Arg Phe Ser Gly ser Gly Ser
465 470 475 480

Gly Thr Ser Tyr Ser Leu Thr ITe Ser Ser Met Glu Ala Glu Asp Ala
485 490 495

Ala Thr Tyr Tyr Cys GIn GIn Trp Ser Ser Asn Pro Leu Thr Phe Gly

560 505 510
Ala Gly Thr Lys Leu Giu Leu Lys His His His His His His
515 520 525
<210> 43
<211l> 1566
<212> DNA

<213> artificial sequence



L

275
290
305
Phe

280 285 Ser Val Lys Met Ser
295 300 Thr Met Hi's Trp Val
310 315 320 Gy Tyr Ile Asn Pro ser Arg Ay Tyr Thr Asn Tyr Asn

325 330 335 Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys 5Ser Ser_ Ser Thr Al a
340 3WE W8iH0 G n Leu Ser Ser Leu Thr Ser Gu As‘EF%%‘?m%?"QS(\’}%\I Tyr Tyr
355 360 365 Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Ay
Ay 370 375 380 Thr Thr Leu Thr Vajs Ser 5er Val Qu Ay Gy Ser Ay Ay
Gy 385 390 395 400 Gy 5er dy y ser Ay Gy Val Asp Asp Ile Gn
Thr <@0s Ser 405 410 415 Pro Ala lIle net ser Ala 5er Pro Ay Qu Lys Val
Met Thr 425.430 Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr
a n<i{}§ %ﬁﬂwﬁ%w%%ﬂ dy Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr
Lys<afmb Al3a ser 450 455 460 dvy Val Pro Tyr Arg Phe Ser Ay Ser Gy Ser
Thr aQgoathgr BE0ta4gs ATOIATE] 48389caacdg ThrcagotytSeragwrgdget Q60 Ala G u

G y<tlotsdy bpordfec Afefdind st dodioor] Beensfl, (P20 S WS 'S

Cys Lys
Lys A n

Thr ser Ay Tyr Thr The Thr
Arg Pro Ay Gn @y Leu Qu

Arg Tyr
Trp Ile
dn LYS

520ayifdg2xpt/ A6 BEPaGTk §R200< /2808384 tc 48aagaacta cttgacctyg 180
taccagcaga aaccagggca gcctcctaaa ctgttgatct actgggcatc cactagggaa 240
tctggggtec ctgatcgett cacaggeagt ggatctggaa cagatttcac tctcaccatce 300
agcagtgtgc aggctgaaga cctggcagtt tattactgtc agaatgatta tagttatccg 360
ctcacgttcg gtgctgggac caagcttgag atcaaagytg gtggtggtic tggcggegage 420
ggctccggtg gtggtggttc tgaggtgcag ctgctcgagc agtctggagc tgagetggta 480
aggcctggga cttcagtgaa gatatcctgc aaggettctg gatacgectt cactaactac 540

" tggctaggtt gggtaaagca gaggcecitgga catggacttg agtggattgg agatattittc 600
cctggaagtg graatatcca ctacaatgag aagttcaagg gcaaagccac actgactgea 660
gacaaatctt cgagcacagc ctatatgcag ctcagtagcec tgacatttga ggactctgert 720
gtctatttbt gtgcaagact gaggaactgg gacgagccta tggactactyg gggccaaggg 780
accacggtca ccgtctcctc cggaggtggt ggatccgata tcaaactgca geagtcaggg 840
gctgaactgg caagacctgg ggcctcagtg aagatgtcct gcaagacttc tggctacacce 900
tttaétaggt acacgatgca ctgggtaaaa cagaggcctg ga;agggtct ggaatggatt 960
ggatacatta atcctagccg tggttatact aattacaatc agaagttcaa ggacaaggee 1020
acattgacta cagacaaatc ctccagcaca gcctacatgc aactgagcag cctgacatct 1080
gaggactctg cagtctatta ctgtgcaaga tattatgatg atcattactyg ccttgactac 1140
tggggccaag gecaccactct cacagtctce tcagtcgaag gtggaagtgg aggttctggt 1200
ggaagtggag gttcaggtgg agtcgacgac attcagctga cccagtctoc agcaatcatg 1260
tctgeatctc caggggagaa ggtcaccatg acctgeagag ccagttcaag tgtaagttac 1320
atgaactggt accagcagaa gtcaggcace tcccccaaaa gatggattta tgacacatce 1380
aaagtggctt ctggagtcce ttatcegettc agtggecagtg ggtctgggac ctcatactct 1440
Ctcacaatca gcagcatgga ggctgaagat getgccactt attactgcca acagtggagt 1500
agtaacccge tcacgttcgg tgotgggact aagctggagc tgaaacatca tcaccatcat 1560
cattag 1566
<210> 44
<211> 521
<212> PRT
<213> artificial sequence



<210> 45 <211> 1494
VHVL aL x 3-1 VHVL
ct ggggcct ¢ agt gaagat g

tgcact gggt yasarsaRagy 120 cctggacagg gtctggaatg gattggg{:%pﬁ,{,@%ﬁcta
gccgtggtta tactaattac 180 aatcagaagt tcaaggacaa ggccacattg actacagaca
aat cctccag cacagcctac 240 atgcaactga gcagcctgac atctgaggac tctgcagtct
attactgtgc aagatattat 300 gatgatcatt agtgccttga ctactggggc caaggcacca
ctctcacagt ctcctcagtc 360 gaaggtggaa gtggaggttc tggtggaagt ggaggttcag
gt ggagt cga. cgacattcag 420 ctgacccagt ctccagcaat catgtctgca tctccagggg
agaaggt ¢ac” catgacctgc 480 agagccagtt caagtgtaag ttacatgaac tggtaccagc
agaagt cagg- cactd(veaxabdidconaaagat gga tttat gacac atccaaagtg gcttctggag

60

<212> DNA <213> artificial
<400> 45 gat at caaac tgcagcagtc aggggctgaa ctggcaagac

sequence

<220> <223> CD3

tcctgcaaga cttctggcta cacctttact aggtacacga

at cagcagca
ccgct cacgt
gt gcagct gc
t cct gcaagg

tcccttatca cttcagtggc 600 agtgggtctg ggacctcata ctctctcaca
tggaggC?@_’aéﬁtgctgcc 660 acttattact gccaacagtg gagtagtaac
t coot gGi39c0AGERIGF s /2R 1BR06HE FRaaleuCeOIABYTEE A1E9AI-CEDAY
t cgagcagt c tggagctgeg 780 ctggtgaaad ctggggcctc agtBpaagat a
cttctggata cgccttcact 840 aactactggc taggttgggt aaagcagagg cctggacatg

gact t gagh 9,42kt 0gagateu AR mat Thi GIRTGErORRNLEIRR teliCHFaGiRC aat gagaggt

t caggggcaa agccaactg 960 actgcagaca aatcctcgag wacagccttt atgcagctca
gt agcctgac atctgaggac 1020 tctgctgtct atttctgtgc aagattgagg aact gggacg

aggct atgga, £t 0 taGtLct gt ggtggtggtt
ctggcgg§g§A§b§§#g§83?5%%1oThﬁggg%?g§§? C g%%@%%gﬁﬂgaegégggag tctccatctt

atcttgctgc atctcctgga 1200 gaaaccatta ctattaattg cagggcaagt aagagcatta
gcaaatattt agcctggtat 1260 caa aaac ct agaac -t aat aagctt cttatctact
ct ggat ccHca3 Faggﬂygﬁsnlélfokgsggargﬁgggﬁu @Hggg‘f ta‘.gﬁgmtr‘g‘g]tzi'a ga tctggtacag
atttcactct caccatcagt 1380 agcctggagc Ctgaagattt tgcaatgtat tactgtcaac
agcat aat ga_atatccgtac 1440 acgtt a gggaccaa gcttgagat c aaacatcatc
accat Cag‘;@aqa% Gén %gfro%ogelﬂegu I(iggry% ‘?fp gga Ser Thg' Arg go -

ser Ggly val Pro ggp Arg Phe Thr Gly Sgr Gly Ser Gly Thr ggp phe

val
110

Ala Glu

105

Ile val Gin

100

Thr Leu Thr Ser ser Asp Leu Ala TYF Tyr -

Glin

Ala Thr

125

Cys Asn Asp Thr phe

115 .

Tyr Pro

120

ser Tyr Leu Gly Gly Lys

Glu ITe

130

Leu Lys Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly

val
160

Gln Glu GTn Ala Glu

150

Gly Gly ser Glu val Leu ser

155

Gly Leu

Thr Ser val Ile

165

Arg Pro Gly Lys ser ggg Lys Ala Ser Gly Tyr Ala

175

Phe Thr val GIn

185

Ash T%B Trp Leu Gly Trp Lys Arg Pro Gly His
1

Gly -
190

Phe
200

Leu Glu ITe Gly Asp Ile Pro Gly ser Gly 252 Ile His Tyr
0

Ala ‘Ser

220

Glu phe Ala Thr Thr

210

Asn Lys Lys Gly Lys Leu AsSp Lys ser

Thr Glu

235

Gln
230

ser Thr Ala Met

225

Tyr Leu Ser Ala

240

Ser Leu Phe Asp Ser

val Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp Glu Pro Met Asp Tyr



i

AR —

WO 2004/ 106383 PCT/ EP2004/ 005687 50 <211> 497 <212> PRT <213> artificial
sequence <220> <223> CD3 VHVL aL x 3-1 VHVL <400> 46 Asp Ile Lys Leu Gn
Gnser Ay Ala Qu Leu Ala Arg Pro Ay Ala 1 5 10 15 Ser Val Lys net ser
cys Lys Thr Ser @y Tyr Thr Phe Thr Arg Tyr 20 25 30 Thr Met H's Trp Val

Lys G n Ar VPr8+m6983G n Gy Leu Au Trp Ile 35 40 45 GPET/ERI064/608684sn Pr o
ser Arg Ay Tyr Thr Asn Tyr Asn G n Lys Phe 50 55 60 Lys Asp Lys Ala Thr
Leu Thr Thr Asp LYS ser ser Ser Thr Alg Tyr 65 70 75 80 Mt Gn Leu Ser

Ser Leu Thr Ser G lty,Asp ser Ala Val Gg%g Tyr Cys 8529 95 Ala Arg Tyr Tyr
Asp Asp His Tyr Cys Leu ASP Tyr Trp y Gn Gly 100 105 110 Thr Thr Leu Thr
Val ser ser. Val 115 120 125 dy Ser Qy
Ay Ser™q §ﬂycﬂﬂg T}XEpThAs‘baﬁ F'ér %g SEéLFerh?WGG%Y g%g Gl¥0Ser35 140 ~Pro Ala |le
Met Ser Ala ser Pro Ay Qu Lys val Thr Met Thr 145 150 155 160 Arg
Ala Ser ser ser Val Ser Tyr Met Asn Trp Tyr. Gn Gn Lys Ser 165 170 175 dy
Thr SerASPrﬁeL?g ey G’rﬂpﬂm %f-rrg%y ASd G’rHrLe§eMaL \iz:L G&vaﬂger 180 185 190 Gy
Val Pro Tyr Afg Phe Ser Ay SefY" Ay ser Ay T > Ser Tyr ser

Ser val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr
290 295 . 300

Thr Met His Trp val Lys GIn Arg Pro Gly Gln Gly Leu Glu Trp Ile
305 310 315 320

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe
325 330 335 .

Lys Asp Lys Ala Thr teu Thr Thr Asp Lys ser Ser Ser Thr Ala Tyr
340 345 350

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
355 360 365

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
370 375 380

Thr Thr Leu Thr-val ser ser val Glu Gly Gly Ser Gly Gly Ser Gly
385 ’ 390 395 400

Gly ser'Gly Gly Ser Gly Gly val Asp Asp Ile GIn Leu Thr GIn Ser
405 410 415

Pro Ala 1Ile Met Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys
420 425 430

Arg Ala Ser Ser Sser val Ser Tyr Met Asn Trp Tyr GIn GIn Lys Ser
435 440 445

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
450 455 460 )

Gly val Pro Tyr Arg phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
465 470 475 480

Leu Thr ITe Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
485 490 495

GIn GIn Trp Ser Ser Asn Pro Leu Thr Phe Gly ATa Gly Thr Lys Leu
500 505 510

Glu Leu Lys His His His His His His
515 520




195
210
Leu
Ay
Val
Al a
H s
Hi s
Asp

Al a
Ay
Leu
Au
Leu
Tyr

200 205 Leu Thr Ile Ser Ser Met Gu Ala Qu Asp Ala Ala Thr Tyr Tyr Cys
215 220 WO 2004/ 106383 PCTI EP2004/ 005687 51 G n d@n Trp Ser ser Asn Pro
Thr Phe Ay Ala Ay Thr Lys Leu 225 230 235 240 Gdu Leu LYS Ser dy
Gy Gy ser Au Val @n Leu Leu Au G n 245 250 255 Ser Gy Ala Qu Leu
Lys Prevd3ImgsflsggsSer Val Lys Ile Ser Cys 260 265 27Qck¥prof/dassdr Ay Tyr
Phe Thr Asn Tyr Trp Leu Gy Trp Val Lys 275 280 285 dn Arg Pro @y
Ay Lea Qu Trp Ile Gy Asp Leu Phe Pro Gy 290 295 300 Ser @y Asn Thr
Tyr Asn Qu Arg Phe Arg Ay Lys Al a&9Thr Leu 305 310 315 320 Thr Al a
LyS Ser ser Ser Thr Ala Phe Met G n Leu Ser Ser Leu 325 330 335 Thr ser
Asp 9@t Aka Val Tyr Phe Cys Ala Arg Leu Arg Asn Trp 340 345 350 Asp Gu
Met ASP Tyr Trp Ay dn dy Thr Thr Val Thr Val Ser 355 360 365 Ser
Ay<2dly &9 Ser Ay Ay Ay Ay ser Ay Gy Ay Ay ser 370 375 380 du
val _J\Bt :FH'& G n ser Pro ser Tyr Leu Ala Ala Ser Pro Ay 385 390 395 400
Thr e r 11e Asn Cys Arg Ala Ser Lys Ser |le Ser Lys Tyr 405 410 415
Al a<Zl3p BytifEmiGsequep& Pro. Ay Lys Thr Asn Lys LQOU Leu Ile 420 425 430
ser Ay Ser Thr Leu Gn Ser Ay Ile Pro ser Arg Phe Ser Ay 435 440 445

<220>

<223> (P3 VHVL aL x 3-1 VHVL

<400> 45

gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60

tcctgcaaga cttctggcta cacctttact aggtacacga tgcactgggt aaaacagagg 120

cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180

aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag éacagcctac 240

atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300

gatgatcatt actgecttga ctactgggge caaggcacca ctctcacagt ctcctcagte 360

gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420

ctgacccagt ctccagcaat catgtetgeca tctccagggg agaaggtcac catgacctge 480

agagccégtt caagtgtaag ttacatgaac tggtaccagc agaagtcagg cacctcccce 540

aaaagatgga tttatgacac atccaaagtg gcttctggag tcccttateg cttcagtggce 600

agtgggtctg ggacctcata ctctctcaca atcagcagca tggaggctga agatgetgec 660

acttattact gccaacagtyg gagtagtaac ccgctcacgt tcggtgctgg gaccaagctg 720

gagctgaaat ccggaggtgg tggatccgag gtgcagetge togagcagtc tggagcetgag 780

ctggtgaaac ctggggcctc agtgaagata tcctgCaagg cttctggata cgccttcact 840

aactactggc taggttgggt aaagcagagg cctggacatg gacttgagtg gattggagat 200

cttttccctg gaagtggtaa tactcactac aatgagaggt tcaggggcaa agccacactg 960

actgcagaca aatcctcgag cacagccttt atgcagoctca gtagcctgac atctgaggac 1020

tctgetgtet atttctgtgc aagattgagg aactgggacg aggctatgga ctactggggc 1080

caagggacca cggtcaccgt ctectcaggt ggtggtgott ctggoggegg cggetccggt 1140

ggtggtggtt ctgagectegt catgacccag tctccatctt atcttgctge atctecctgga 1200

gaaaccatta ctattaattg cagggcaagt aagagcatta gcaaatattt agcctggtat 1260

caagagaaac ctgggaaaac taataagctt cttatcract ctggatccac tttgcaatct 1320

ggaattccat caaggttcag tggcagtgga tctggtacag atttcactct caccatcagt 1380

agcctggagce ctgaagattt tgcaatgtat tactgtcaac agcataatga‘atatccgtac 1440

acgttcggag gggggaccaa gcttgagate aaacatcatc accatcatca ttag 1494

<210> 46



ser Ay ser Ay Thr Asp Phe Thr Leu Thr Ile ser ser Leu Qu Pro 450 455 460
G u Asp Phe Ala Met Tyr Tyr Cys A n @n Hs Asn Qu Tyr Pro Tyr 465 470 475
480 Thr Phe dy Ay Ay Thr Lys LeUdu Ile Lys Hs HHS H's Hs H s 485 490
495 WO 290 (ﬁgﬁﬁﬁé*FCT/EP2004/005687 52 His <210> 47 _<211> 1494 <212>
DNA <213> ar sequence <220> <223> CD3 VHVL alL HeVERM%YMSHIN  <400>
47 gat at caaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60
tcctgcaaga cttctggcta cacctttact aggtacsacga tgcactgggt aaaacagagg 120
cctggaca q}gtctggaatg gattggagac attaatccta gccgtggtta tactaattac 180
aatcaga&%t ggacaa ggccacattg actacagaca aatcctccag cacagcctac 240

at gcaactga,ggagcct gac atctgaggac tctgcagtct attactgtgc aagatattat 300
gatgatcatt actcccttga ctactggggc caaggcacca ctctcacagt ctcctcagtc 360

gaaggt gerid> gtagyifjgia c segupnggaagt ggaggtt cag gt ggagt cga cgacattcag 420
ctgacccagt ctccagcaat catgtctgca tctccagggg agaaggtcac catgacctgc 480
agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagtcagg cacctccccc 540
aaaagat gp@-ttt at gacac atccaaagtg gcttctggag tcccttatcg cttcagtggc 600

agt gggt c g ctcata ctetct a atcagcagca tggaggctga agatgctgcc 660
acttattﬁ%ﬁ g?g @abﬁﬁ'éégga&f ac ccgctcacgt tcggtgctgg gaccaagctg 720
gagctgaaam>cqggaggtgg tggatccgag gtgcagctgc tcgagcagtc tggagctgag 780
ctggtgaaac ct cctc agtgaagata tcctgcaagg. cttctggata ccttcact 840

aact act fife g q—@@ InaGHy e &4y @étﬂéah%’tg]fgﬁgtdggﬂj’é t ggagat 900
cttttccctg gaagtggtaa tactcactac aat'gagaggt tcaggggcaa agccacactg 960

act gcagaca aatcctcgag cacagccttt atgcagctca gtagcctgac atctgaggac 1020
Ser val Lys ggt ser Cys Lys Thr ger Gly Tyr Thr Phe Tgr Arg Ty
5

Thr Met His Trp val Lys GIn Arg Pro G]y‘G1n Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile asn Pro ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 BO

Met Gln Leu Ser Ser Leu Thr Ser Glu ggp ser Ala val Tyr ggr Cys
&5 ‘

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly GIn Gly
100 105 110

Thr Thr Leu Thr val ser ser val Glu Gly Gly Ser Gly Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly val Asp Asp Ile GIn Leu Thr GIn Ser
130 135 140

Pro Ala ITe Met ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys
145 ) 150 155 160

Arg Ala Ser Ser Ser val Ser Tyr Met Asn Trp Tyr GIn Gln Lys Ser
165 170 175

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
180 185 190

Gly val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
195 200 205

Leu Thr I1e Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220



tctgctgtct atttctgtgc aagattgagg aactgggacg aggctatgga ctactggggc 1080
caagggacca cggtcaccgt ctcctcaggt ggtggtggtt ctggcggcgg cggctccggt 1140
gogtggtggtt ctgagctcgt catgacccag tctccatctt atcttgctgc atctcctgga 1200
gaaaccatt a ywwhagdsambsd cagggcaagt aagagcatta gcaaatattt ?g?&;gﬁ%@&%g,zeso
caagagaaac ctgggaaaac taataagctt cttatctact ctggatccac tttgcaatct 1320
ggaattccat caaggttcag tggcagtgga tctggtacag atttcactct caccatcagt 1380
agcct ggagc ctgaagattt tgcaatgtat tactgt¥iac agcataatga atatccgtac 1440
acgttcggag gggggaccaa gcttgagatc aaacatcatc accatcatca ttag 1494 WO
2004/ 10638 0, <3102:.48-<231>.497 <212> PRT <213> .
artifi cgg éégﬂéen?é Qeilzg%zgggﬁgar&é 9 ’églaéé} 1;(h4~3|__y15 L <400> 48 Asp
Ile Lys Leu Gn Gn ser Ay Ala Gu Leu Ala Arg Pro Gy Ala 1 5 10 15 ser

Val Lys ser S s_Thr.S r. Thr.Phe Thr r 20 25 30 Thr
Net H SG%E)ER/EPJS S&/% Q%n‘“ﬂr 8%?635’%% éyﬁw"é] ?“‘Lgﬁuded' ﬂs,%ﬁﬂfe 35 40 45 Gy
Tyr Ile Asn Pro Ser Arg Ay Tyr Thr.Asn Tyr Asn A n Lys Phe 50 55 60 Lys
Asp Lys Ala_Thr Leu Thr Thr Asp LYS ser Ser ser Thr Ala Tyr 65 70 75 80
Vet d nS‘E‘eﬁhSé‘ﬁagﬁ ‘L%b"ﬁ*h#yﬁe”:‘)"“gﬁé; ;\]épsg"el”ail'-é(ST\fﬁg ‘;I?frqf%;r Cys 85 90 95
Ala Arg Tyr Tyr Asp H's Tyr Ser Leu Asp Tyr Trp Gy Gdn dy 100 105 110

Thr Thr Leu Thr Val ser Ser Val Qu Ay Gy Ser Ay Ay ser Ay 115 120 125
Lys Ala §$E Gly Tyr Ala Phe ;gg Asn Tyr Trp Leu ggg Trp vaTl Lys

GIn Arg Pro Gly His Gly Leu Glu Trp ITe Gly Asp Leu Phe Pro Gly
290 295 300

ser Gly Asn Thr His Tyr Asnh Glu Arg Phe Arg Gly Lys Ala Thr Leu
305 310 315 320

Thr Ala Asp Lys Ser Ser Ser Thr Ala Phe Met GIn Leu Ser Ser Leu
325 330 335

Thr Ser Glu Asp Ser Ala val Tyr Phe Cys Ala Arg Leu Arg Ash Trp
340 345 350

Asp Glu Ala Met Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val Ser
355 ‘ 360 365

ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
370 375 380

Glu Leu val Met Thr GIn Ser Pro Ser Tyr Leu Ala Ala Ser Pro Gly
385 390 385 400

Glu Thr ITe Thr Ile Asn Cys Arg Ala Ser Lys Ser Ile Ser Lys Tyr
405 410 415

Ley Ala Trp Tyr GIn Glu Lys Pro Gly Lys Thr Asn Lys Leu Leu Ile
420 425 430 .

Tyr Ser Gly Ser Thr Leu GIn Ser Gly Ile Pro Ser Arg Phe Ser Gly
435 440 445

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
450 T 455 460

Glu Asp Phe Ala Met Tyr Tyr Cys GIn GIn His Asn Glu Tyr Pro Tyr
465 470 475 480

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys His His His His His
485 490 495



L

e ——
Gy ser Ay Ay ser Ay Gy Val Asp Asp Ile @n Leu Thr A n Ser 130 135 140
Pro Ala Ile Met Ser Ala Ser Pro Ay Qu Lys Val Thr Met Thr cys 145 150 155
160 Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr A n @n Lys Ser 165 170
175 dvy Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr ser Lys Val Ala Ser 180
185 190 G WRAW/WH3Tyr Arg Phe Ser Ay Ser Ay Ser G yPOHEPBa#005es” Ser 195
200 205 WO 2004/ 106383 PCT/ EP20041005687 54 Leu Thr Ile Ser Ser net Gu Al a
G u ASP Ala Ala Thr Tyr Tyr cys 210 2 220 G n Gn Trp ser Ser Asn Pro
Leu Thr Phe Ay Ala Ay Thr Lys Leu 2 230 235 240 Gu Leu Lys.ser Ay
Ay Awigly Ser Au Val Gn Leu Lets AQu Gn 245 250 255 Ser Ay Ala Qu
Leu Val Lys Pro Ay Ala Ser Val Lys Ile Ser Cys 260 265 270 Lys Ala Ser dvy
Tyr Ala Phe Thr Asn Tyr Trp Leu Ay Trp Val Lys 275 280 285 Gn Arg Pro
Gy Hscx@hy lsgeu Au Trp Ile Gy Asp Leu Phe Pro Gy 290 295 300 Ser dy Asn
Thr H's Tyr Asn Gu Arg Phe Arg Gy Lys Ala Thr Leu 305 310 315 320 Thr
Al a Aspidlys 38P4ser ser Thr Ala Phe Met G n Leu ser ser Leu 325 330 335 Thr
ser G uA9P $Rk Ala Val Tyr Phe Cys Ala Arg Leu Arg Asn Trp 340 345 350 Asp
Gu Ala Met Asp Tyr Trp Ay Gn Gy Thr Thr Val Thr Val Ser 355 360 365
Ser A w2y @yificyakeeq@yedy Gy Ay 5er Ay Ay Gy Ay ser

<220>

<223> (D3 VHVL aL Ser x 3-1 VHVL

<400> 47

gatatcaaac tgcagcagic aggggctgaa ctggcaagac ctggggcctc agtgaagatyg 60

tcctgcaaga cttctggcta cacctitact aggtacacga tgcactgggt aaaacagagg 120

cctggacagyg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180

aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagectac 240

atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300

gatgatcatt actcccttga ctactgggge caaggcacca ctctcacagt ctcctcagtce 360

gaaggtggaa gtggaggttc tggtggaagt ggaggtitcag gtggagtcga cgacattcag 420

ctgacccagt ctccagcaat catgfctgca tctccaggyg agaaggtcaﬁ catgacctgc - 480

agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagtcagg cacctccccce 540

daaagatgga tttatgacac atccaaagtg gcttctggag tcccttatcg cttcagtgge 600

agtggytctg ggacctecata ctctctcaca atcagcageca tggaggctga agatgetgcc 660

acttattact gccaacagtg gagtagtaac ccgctcacgt tcggigctigg gaccaagcetg 720

gagctgaaat ccgdgagdgtgg tggatccgag ghtgcagctge tcgagcagtc tggagctgag 780

ctggtgaaac ctggggcctc agtgaagata toctgcaagg cttctggata cgccttcact 840

aactactggc taggttgggt aaagcagagg cctggacatg gacttgagtg gattggagat 900

cttttccctg gaagtggtaa tactcactac aatgagaggt tcaggggcaa agccacactg 960

actgcagaca aatcctcgag cacagccttt atgcagctca gtagectgac atctgaggac 1020

tctgctgtct atttctgtge aagattgagg aactgggacg aggctatgga ctaétggggc 1080

caagggacca cggtcaccgi ctcctcagot gotggtggtt ctgacgacgg cggetccgat 1140

ggtggtggtt ctgagctcgt catgacccag tctccatctt atctigotge atctcctgga 1200

gaaaccatta ctattaattg cagggcaagt aagagcatta gcaaatattt agcctggtat 1260

caagagaaac ctgggaaaac taataagctt cttatctact ctggatccac tttgcaatct 1320

ggaattccat caaggttcag tggcagtgga tctggtacag atttcactct caccatcagt 1380

agcctggage ctgaagatit tgcaatgtat tactgtcaac agcataatga atatccgtac 1440

acgttcggag gggggaccaa aaacatcatc accatcatca ttag 1494

gcttgagatc



370
385
Tyr
I'le
Ay
Gu
Pro
Ay
49

X 3-

375 380 Gu Leu Val Met Thr Gn Ser Pro ser Tyr Leu Ala Ala ser Pro Ay
390 395 400 QGu Thr Ile Thr Ile Asn Cys Arg Ala 5er Lys 5er Ile 5er Lys
405 410 415 Leu Ala Trp Tyr Gn GQu Lys Pro Ay Lys Thr Asn Lys Leu Leu
420 493 Hebolyss Ser Gy ser Thr Leu Gn Ser Gy IIﬁCﬁF?mé@[ﬂq g Phe ser
435 440 445 ser Ay Ser Gy Thr Asp Phe Thr Leu Thr e bel Ser Lets
Pro 450 455 460 du Asp Phe Ala Met Tyr Tyr Cys G n Gn H's Asn Qu Tyr
Tyr 465 470 475 480 WD 2004/ 10638353PCT/ EP2004/ 005687 55 Thr Phe Ay
Gy Thr Lys Leu Qu Ile Lys His His HHs H's Hs 485 490 495 Hs <210>
<21 0;5%& <212> DNA <213> artificial sequence <220> <223> CD3 VHVL alL
5 VI <400> 49 gat atcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc

agt gaagetld-60@97t cct gcaaga cttctggcta cacctttact aggtacacga tgcact gggt

aaaacag

cct ggacagg gtctggaatg gattggatac attaatccta gccgtggtta

240 10

tactaatt 1 aat cagaagt tcaaggacaa ggccacattg actacagaca aatcctccag
cacagcctag> 240ti fitcjahaefgmcgcagcect gac at ct gaggac tctgcagtct attactgtgce
aagatattat 300 gatgatcatt actgccttga ctactggggc caaggcacca ctctcacagt
ctcctcagtc 360 gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga
cgacat tgp@-420 ctgacccagt ctccagcaat catgtctgca tctccagggg agaaggtcac
cat gacct gc 480 )

<Z23> (CD3 VHVL al Ser X 3-1 VHVL

<400> 48 .

Asp Ile Lys Leu Gln Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

Ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr Thr Phe ;Br Arg Tyr

Thr Met ggs Trp val Lys Gin 259 pro Gly GIn Gly kgu Glu Trp Ile

Gly Egr Ile Asn Pro Ser §§g Gly Tyr Thr.Asn Eyr Asn Gln Lys phe
0

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 .70 75 80

Met GIn Leu Ser sgr Leu Thr ser Glu ggp ser Ala val Tyr ggr Cys
8

Ala Arg Tyr Tyr Asp Asp His Tyr Ser Leu Asp Tyr Trp Gly GIn Gly
100 105 110

Thr Thr Leu Thr val Ser Ser val Glu Gly Gly Ser Gly Gly Ser Gly
115 120 125

Gly ser Gly Gly ser Gly Gly val Asp Asp Ile GIn Leu Thr GIn Ser
130 135 140

Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys val Thr mMet Thr Cys
145 150 155 : 160

Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr GIn Gln Lys Ser
165 - 170 175

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
180 185 190

Gly val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
195 200 205



L

agagccagtt caagt gt aag
aaaagat gga tttat gacac
agt gggt ct g ggacctcat a
acttattact
gagct gaaat
ct ggt aaggc 'ct gggacttc
agctatggtt taagctgggt
gtttatccta gaattggtaa

Wt

caaca?tg

YoHYGYg

ggcggct gfp P4 99{;
gt cagt ck2my gaga

at ct aca

2004/ 10

ttacat gaac
at ccaaagtg
ctctctcaca
gagt agt aac
t ggat ccgag
agt gaagct g
gaagcagaga
tgcttactac

t ggt accagc
gcttctggag
at cagcagca
ccgct cacgt
gt gcagct gc
t cct gcaagg
act ggacagg

NN

agaagt cagg
tcccttatcg
t ggaggct ga
t cggt gct gg
t cgagcagt ¢
cttctggcta
gccttgagtg

aatgag%%gt t caagggcaa
act gcaga&a tRAtGetpageC REAGTIIIE ELISRIEIL AIGCAGCEJagr a6t gaggac 1020
tctgcggtct 2a@ttct gt gc aaga@dgygga tcctacggt 228t aact acga ctggtacttc 1080
gat gt ct ggg gccaagggac cacggtcacc gtctcctcag gtggtggtgg ttctggecgge 1140
GQraged het 99GLE HhIRIORTF Q1RUAGE ARALEs GkGCCt gcct 1200
caagc cpsxatctct tgcagaksia gtcagagcc
aat ggaaaca cctatttaca ttggtacctg cagaagccag gccagtctcc aaagctcctg 1320

U2F2109thCagL 89, G3gt 9gatca 1380 WO

grAcagatt tcacactggn gat cagcaga

BB betr Eb o bbb 8 Y6 o

gt ggaggct g aggat ct ggg agtttatttc 1440

ttcggag
50 <211

3-5 VHVL
Gy Aa g
Arg Tyr 04X
35 4

Trp Ile

Gln

ser

305

Thr

Thr

Asp

Ser

Glu

385

Glu

Leu

Tyr

ser

Glu
465

290

Gly

Ala

Ser

Glu

Gly

Leu

Thr

Ala

Ser

i

Asn

Asp

Glu

Ala

355

Gly

val

Ile

Trp

Thr

LYS

Met

Gly

Met

Thr

Tyr

Ser

Gly

ser Val

hEYV&12 g

His

Ser

325

Ser

Asp

Gly

Thr

Ile

405

Gin

Thr

Thr

Ala Met

A1a
Tyr
Ser
GIn
390
Ash
Glu
Leu

Asp

TYr
470

Asn

ser

val

Trp

Gly

Ser

Cys

Lys

Glin

phe

455

TYr

<

Glu

Thr

Tyr

Gly

Gly

Pro

Arg

Pro

Ser

440

Thr

Cys

Met ser
p*S0alY Ly

Arg

Ala

Phe

345

GIn

Gly

Ser

Ala

Leu

Gin

Phe

Phe

330

cys

Gly

Gly

Tyr

Ser

410

Lys

Ile

Thr

Gln

AR

cacctccccc 540
cttcagtggc 600
agat gctgcc 660
gaccaagctg 720
P@HE@%‘WH’Q(’SMO
caccttcaca 840
gat t ggagag 900
ggccacactg 960

tzgbacacagt 1260

tgctctcaaa gtacacatgt tccgtacacg

6235 100 e IOTEWB S R ALY

<400> 50 Asp Ile Lys Leu @ n Gln Ser Gy A

Arg

315

Met

Ala

Thr

ser

Leu

395

Lys

Thr

Pro

Ile

His
475

300

Gly
Gln
ATQ
Thr
Gly
Ala
Ser
Asn
Ser
ser

460

Asn

DR

Lys

Leu

l.eu

val

365

Gly

Ala

Ile

Lys

Arg

445

Ser

Gliu

270<

Thr

Vil

Ala

Ser

Arg

350

Thr

Gly

Ser

ser

Leu

430

Phe

Leu

Tyr

S‘io

a

gT@%H

Thr

Ser

335

Asn

val

Gly

Pro

Lys

Ley

Ser

Glu

Pro

%gtta g 1521 <210>
3¥2223> CD3 VHVL alL x
Gu. Leu Ala Arg Pro
Ay Tyr Thr Phe Thr
LV Gn dy Leu Gu

Arg Pro Gly His Gly Egg Glu Trp Ile Gly Asp Leu Phe Pro Gly

Leu
320
Leu
Trp
ser
Ser
Gly
Tyr
Ile

Gly

Pro

o



Lys
Met
Al a
110
125
140
150
165
180
Ay
du
Pro
Ay
Leu
Tyr

Tyr Ile Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Asn G n Lys Phe 50 55 60
Asp Lys Ala Thr LeU Thr Thr Asp Lys ser ser Ser Thr Ala Tyr 65 70 75 80
G@n Leu Ser ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys 85 90 95
Arg TyR Asp H's Tyr Cys Leu ASP Tyr Trp Gy 0- 105
Thr Thy{gﬁ}4@%?83Val Ser Ser Val du dy Gy ser d yPgr@ng%ﬂfooéng 115 120
Gy ser Ay Gy Sber Ay Gy Val Asp Asp Ile dn LeU Thr A n Ser 130 135
Pro Ala Ile Met Ser Ala ser Pro Ass Qu Lys Val Thr Met Thr Cys 145

155THI6Bhe Ay Al aGISeThiseys 3en Glal IekysTyis Mis WenHily piTyr A n d.n Lys Ser

170 175 dy Thr*8er Pro Lys Arg4 plle Tyr Asp4¥’hr ser Lys Val Al a ser
185 190 WD 2004/ 106383 PCT/ EP2004/ 005687 57 Ay Val Pro Tyr Arg Phe Ser
Serufdy Ser Gy Thr ser Tyr Ser 195 200 205 Leu Thr Ile ser Ser Net
Ala Gu Asp Ala Ala Thr Tyr Tyr Cys 210 215 220 dG@n dn Trp ser ser Asn
Leu Thr Phe Ay Ala Gy Thr Lys Leu 225 230 235 .240 du Leu Lys ser
Gycdoy Gay Ser Au Val G@n Leu Led Gu A@n 245 250 255 Ser Ay Ala Qu
Val Arg Pro Gy Thr Ser Val Lys Leu ser Cys 260 265 270 Lys Ala Ser Gy
Thr<PHe TelSer Tyr Ay Leu Ser Trp Val Lys 275 280 285 dn Arg Thr
AngHy Lgw Gu Trp Ile Ay Qu Val Tyr Pro Arg

<213> artificial sequence

<220>

<223> (D3 VHVL aL x 3-5 VHVL

<400> 49 .

gatatcaaac tgcagcagtc adgggctgaa ctggcaagac ctggggectc agtgaagatg 60

tcctgcaaga cttctggcta cacctttact aggracacga tgcactgggt aaaacagagg 120

cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180

aatcagéagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240

atgcaactga gcagcctgac atctgaggac tetgcagtct attactgtge aagatattat 300

gatgatcatt actgccttga ctactggggc caaggcacca ctcicacagt ctectcagte 360

gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420

ctgacccagt ctccagceaat catgtctgea tctccagggg agaaggtcac catgacctge 480

agagccagtt caagtgtaag ttacatgaac tggtaccage agaagtcagg cacctcccce 540

aaaagatgga tttatgacac atccaaagtg gcttctggag tcccttateg cttcagtggce 600

agtgggtctyg ggacctcata ctctctcaca atcageagea tggaggctga agatgetgec 660

acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtgctgg gaccaagcetyg 720

gagctgaaat ccggaggtgg tagatccgag gtgcagctgc tcgagcagtc tggagctgag 780

ctggtaaggc ctgggacttc agtgaagctg tcctgcaagg cttctggeta caccttcaca 840

agctatggtt taagctgggf gaagcagaga actggacagg gccttgagtg gattggagag 200

gtttatccta gaattggtaa tgcttactac aatgagaagt tcaagggcaa ggccacactg 960

actgcagaca aatcctccag cacagcgtcc atggagctcc gcagcctgac atctgaggac 1020

tctgeggtct attictgtge aagacgggga tcctacggta gtaactacga ctggtacttc 1080

gatgtctggy gccaaggagac cacggtcatc gtctcctcag gtaggrggtog tictggcgge 1140

gacggcetceg gtggtggtgg ttctgagetc gtgatgaccc agactccact ctecctgect 1200

gtcagtcttg gagatcaagc ctccatctct tgcagatcta gtcagagect tgtacacagt 1260

aatggaaaca cctatttaca ttggtacctg cagaagccag gccagtctco aaagetcctg 1320

arctacaaag tttccaaccg attttctggg gtcccagaca ggttcagtgg cagtggatca 1380



290 295 300 Ile @Ay Asn Ala Tyr Tyr Asn Qu Lys Phe Lys Gy Lys Ala Thr Leu
305 310 315 320 Thr Ala Asp Lys Ser ser ser Thr Ala ser Met Qu Leu Arg Ser
Leu 325 330 335 Thr Ser Qu Asp Ser Ala Val Tyr Phe Cys Ala Arg Arg Ay Ser
Tyr 340 3 ( Ser Asn Tyr Asp Trp Tyr Phe Asp Val Trp Ay Gn Ay Thr
Thr 355 33%02@3”% Thr Val Ser ser Ay Ay Ay dy S@FT@%@"J‘W@y dy
Ser Ay 370 375 380 Gy Ay Ay Ser Gu Leu Val Met Thr An Thr Pro Leu Ser
Leu Pro 385 390 395 400 Val ser Leu Gy Asp Gn Ala Ser Ile Ser Cys Arg
ser Ser gighdtaGerc 4€radidialdd cab@ida \(Woghligetg iggdediofd Yaghetartty Tyddoleu Hs TrP
Tyr Leu G n Lys 420 425 430.Pro Ay G n Ser Pro Lys Leu Leu Ile Tyr Lys Va
Ser AsnIOFFiEE IWSHCAUS BA9TACSE ¥CYIaggns mogcrasciigagisaaer HOP Ser Gy
Ser Ay Jdftarbsle BharéddsQ,455 460 WO 2004/ 106383 PCT/ EP2004/-0056841 58 Thr Leu
Lys Ile Ser Arg Val Qu a Gu Asp Leu Ay Val Tyr Phe 465 470 475 480

cys Ser dn Ser Thr Hs Val Pro Tyr Thr Phe Gy Ay Ay Thr Lys 485 490 495
Leu G u<ttE U§£ Hs Hs Hs Hs Hs Hs 500 505 <210> 51 <211> 1521 <212>
DNA <213»@m8rtide ci al sequence

<212> PRT

<213> artificial sequence

<220>

<223> (D3 VHVL aL X 3-5 VHVL

<400> 50 )

?sp-I1e Lys Leu §1n Gln Ser Gly Ala gau Leu Ala Arg Pro ggy Ala

Ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr Thr Phe ggr Arg Tyr

Thr Met His Trp val Lys GIn Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly g%r ITe Asn Pro Ser ggg Gly Tyr Thr Asn gyr Asn GIn Lys Phe
0

Lys Asp Lys Ala thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr g%r Cys
85 90

Ala Arg Tyr AsSp Asp His Tyr Cys Leu Asp Tyr Trp Gly GlIn Gly

Tyr
100 - 105 110

Thr Thr Leu Thr val Ser Ser val Glu Gly Gly Ser Gly Gly Ser G1y:
115 120 125

Gly ser Gly Gly ser Gly Gly val Asp Asp Ile GIn Leu Thr GIn Ser
130 135 140

Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys val Thr Mmet Thr Cys
145 150 155 160

Arg Ala Ser Ser Ser val Ser Tyr Met Asn Trp Tyr GIn GIn Lys Ser
165 170 175

Gly Thr Ser Prao Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
180 185 190



<220> <223> CD3 VHVL aL Ser x 3-5 VHVL

<400> 51 gat atcaaac tgcagcagtc

aggggct gaa. ct ggcaagac ctggggcctc agtgaagatg 60 tcctgcaaga cttctggcta
cacctttact aggtacacga tgcactgggt aaaacagagg 120 cctggacagg gtctggaatg
gat t ggat acwy JohiMogREa gccgtggtta tactaattac 180 aatca pz}“ﬁ%g%g?caa
ggccacattg actacagaca aatcctccag cacagcctac 240 atgcaactga gcagcctgac
atctgaggac tctgcagtct attactgtgc aagatattat 300 gatgatcatt actcccttga
ctactggggc caaggcacca ctctcacagt ctccteagtc 360 gaaggtggaa gtggaggttc
t ggt ggaagt ggaggttcag gtggagtcga cgacattcag 420 ctgacccagt ctccagcaat

cat ot ctg6 3 4 AOAN08R, 9801 CsEALARSEL A

ttacat gaac tggjsaccagc” agaa ccccc
at ccaaagtg gcttctggag tcccttatcg cttcagtggc 600

Yoy Y8008

captt.
atgga

agtgggtctg

caagt gt aag
tttat gacac
ggacct cat a

ctctctcaca,at cagcagca aggct.ga_pgat cc_ 660 _acttattact gccaacagtg
gagt agt"ﬁ%é{%c’é@t tq:%fgé?r ﬁ“ggﬁacﬁ]g&@géé’g%gtgg? TYadét §¥3at ccggaggt gg
t ggat ccgag gt gcagctgc tcgagcagtc tggagctgag 780 ctggtaaggc ctgggacttc
agt gaagctg_tcctgcaagg cttctggcta caccttcaca 840 agctatggtt taagctgggt
gaagca%%gﬁac?’@g%%‘"ag@‘" &t"t‘”@ g Yyal 'E‘%g%ga"da%b’ TRt H’%lt'iéﬁt a gaattggtaa
tgcttactac aat gagaagt t'Caagggcaa ggccacactg 960 actgcagaca aatcctccag

cacagcgtcc atggagctcc gcagcct
aagacg@@)gd-evcletsaéqggg &l w&dy deyaseit g%
cacggtcacc gtctcctc gtggtggtgg tt

%ac at ct gaggac 1020

el tdn1lgsoley
acggc 1140 g

tctg

i

gt ct

fcﬁ

atttctgtgc

fggg gccaagggac
gctccg gtggtggtgg

ttctgagctc gtgatgaccc agactccact ctccctgcct 1200 gtcagtcttg gagat caagc

ct ccat sectciygElagaticten yat agaguot Ghygirac seagital 1260 LA0SR20E45106383

PCTI EP2004/ 00568%60 59 aatggaaaca2 tatttaca ttgg?ﬂ%ctg cagaagccag gccagtctcc
aaagctcctg 1320 atctacaaag tttccaaccg attttctggg gtcccagaca ggttcagtgg

cagt ggaysa1a38&r cogacagatrhet thcsert aaa qaticagsagaryvgaggct g aggat ct ggg
agtttatttc 1440 tgctctcaaa gd8cacat gt tccgtaédcg ttcggagggg ggaccaagcet

t gagat caaa 1500 catcatcacc atcatcatta g 1521 <210> 52 <211> 506

Gln Arg Thr Gly Gln Gly Leu Glu Trp Ile Gly Glu val Tyr Pro Arg
290 295 300

Ile Ala Glu Phe Ala Thr

305

Gly Asn TYr Tyr

310

Asn Lys Gly Leu

320

Lys Lys

315

Thr Ala ser ser Thr Ala Glu

325

Asp Lys ser ser

330

Met Ser

335

Leu Arg Leu

Phe
345

Thr ser Glu gzg ser Ala val Tyr Cys Ala Arg Arg ser Tyr

Gln Thr Thr

365

Phe val

360

Asn
355

Gly ser Tyr Asp Trp Tyr AsSD Trp Gly Gly

Thr val

370

val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

Thr
395

Gly 6ly Gly Ser Glu Leu val Thr Gln Leu

390

Met Pro Pro

400

Ser Leu

val ser Leu Gln Ala Ile Ser

410

Gly Ser Gln

415

Asp Cys Arg Ser Ser ser

sSer Thr His GIn

420

Leu val His Asn Gly Asn Leu Leu

430

Tyr
425

Trp Tyr Lys

Gln
435

Pro Ser Pro Lys Leu Leu Ile val Phe

440

Ser
445

Gly Tyr Lys Ash Arg

Phe Phe

455

ser val Pro ser

460

Asp Arg Ser Gly Ser Gly Gly Thr Asp



i

<220> <223> co3 VHVL aL Ser x 3-5 VHWL
Gy Ala Qu Leu Ala Arg Pro dy Ala 1
Lys Met Ser Cys Lys Thr'Ser @y Tyr Thr Pile Thr Arg Tyr 20

<212> PRT <213> artificial sequence
<400> 52 Asp Ile Lys Leu A n dn ser
5 10 15 Ser Vval

25 30 Thr Met His Trp Val Lys Gn Arg Pro Ay Gn Ay Leu Ou Trp Ile 35 40
45 Gy Tyrwo200489638Pro0 ser Arg Gy Tyr Thr Asn Tyr ASn RETMERHUOBNMET 50 55 60
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser ser Thr Ala Tyr 65 70 75 80
Met G n Leu 5er Ser Leu Thr Ser du Asp5 er Ala Val Tyr Tyr Cys 85 90 95

Ala Arg Tyr Tyr ASp Asp His Tyr Ser LeU Asp Tyr Trp Ay Adn Gy 100 105 110
Thr Thr thewedhrysVale Ser ABgrvalaé1uCGhla Gliy AshyLdteelyChvyl Gyy rher Gy 115 120 125
Ay 5er by Ay ser Ay4@y Val Asp Asp 47Pe A n Leu Thr 480n Ser 130 135 140
Pro Ala Ile Met 5er Ala Ser Pro Ay Gu Lys Val Thr Met Thr Cys 145 150 155

160 ArgyAarSah S& thehiYalaisefo Ty thetehlstlyTery &)y t-nyed n Lys Ser WO
2004/ 106383 PCTI EP200837 005687 60 1689070 175 Gdy THE5Ser Pro LyS Arg Trp
Ile Tyr Asp Thr Ser Lys Val Ala Ser 180 185 190 dy Val Pro Tyr ‘Arg. Phe

Ser G YL§@rG19Me5§gg Ay HTE'rm%emsTbsfgg agL 195 200 205

<210> 51

<211> 1521

<212> DNA

<213» artificial sequence

<220>

<223> (D3 VHVL aL Ser x 3-5 VHVL

<400> 51

gatatcaaac tgcagcagtc aggggctgaa. ctggcaagac ctggggectc agtgaagatg 60
tcctgcaaga cttctggcta cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggita tactaattac 180
aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagoctac 240
atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgé aagatattat 300
gatgatcatt actcccttga ctactgggge caaggcacca ctctcacagt ctectcagte 360
gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420
ctgacccagt ctccagcaat catgtctgea tctccagggg agaaggtcac catgacctgce 430
agagccagtt caagtgtaag ttacatdaac tggtaccagce agaagtcagg cacctcceccece 540
aaaagatgga tttatgacaC atccaaagtg gcottctggag tcccttatcg cttcagtgge 600
agtgggtctg ggacctcata ctctctcaca atcagcagca tggaggctga agatgeigece 660
acttattact gccaacagtg gagtagtaac ccgctcacgt teggtgctgg gaccaagetg 720
gagctgéaat ccygaggtgy tggatccgag gtgcagctgc tcgagcagtc tggagctgag 780
ctggtaaggc ctgggacttc agtgaagctg tcctgcaagyg cttotggcta caccttcaca 840
agctatggtt taagctgggt gaagcagaga actggacagg gcecttgagtg gattgoagag 9500
gtitatccta gaattggraa tgcttactac aatgagaagt tcaagggcaa ggccacactg 960
actgcagaca aatcctccag cacagcgtcC atggagctcc gcagecctgac atctgaggac 1020
tctgeggtet attictgtge aagacgggga tectacggta gtaactacga ctggtacttc 1080
gatgtctggg gccaagggac cacggtcacc gtctcctcag gtgogtggtgg ttctagegge 1140
ggcggctceg gtggtggtgg ttctgagcte gtgatgaccc agactccact ctcectgeet 1200
gtcagtcttg gagatcaagc ctccatctct tgcagatcta gtcagagcct tgtacacagt 1260



Leu
Adn
240
255
265
280
295
305
Lea
Tyr
Thr
Ser
Leu
Ser
Tyr
Ser
Val

Thr Ile ser Ser Met u Ala Au Asp Ala Ala Thr Tyr Tyr Cys 210 215 220
A@n Trp Ser ser Asn Pro Leu Thr Phe Gy Ala Ay Thr Lys Leu 225 230 235
GQu Leu Lys Ser Ay Ay Gy Gly Ser Au Val G@n Leu Leu Au dn 245 250

Ser g%ﬁ\lﬁ %3“ Leu Val Arg Pro Ay Thr Ser Val Lygrhkpshodfissdsys 260
270 L 410638 Gy Tyr Thr Phe Thr Ser Tyr Gy Leu ser Trp Val Lys 275

285 A@n Arg Thr Ay An Ay Leu Qu Trp Ile Ay Qu Val Tyr Pro Arg 290
300 Ile Ay Asn Ala Tyr Tyr Asn Qg4 Lys Phe Lys Gy Lys Ala Thr Leu

310 315 320 Thr Ala Asp Lys ser Ser Ser Thr Ala Ser Met Qu Lea Arg ser
325Ra190R38% CCTHttaes: THYLanstr SA923MFRIVAFCaByFtaphRagyscciia ABYP Arg Gy Ser

sl e ATH iy SRR R Bl R0 G Gy
(PSI yggﬁzoag@?sotsscn;t?% ga*ya;g@ag? Qe@gamactgLeggaVatgweagttmtt@Inlnetmo PgsLill:l Ser
S;%@ég&é? ngg%‘cﬂgt Hg&afg% 6??&5@@685@%&3%]& &Atyg% ﬂgﬁéa?ﬁr 1‘?@5 Leu Hi ngr p

Leucdtcmtdays atdfrad®hb 430 Pro Gy G n Ser Pro Lys Leu Leu kel Tyr Lys Val
ASn Arg Phe 435 440 445 WD 2004/ 106383 PCTI EP2004/ 005687 61 ser Gy
ProAgp A»g Phe Ser Gy ser Ay Ser Ay Thr Asp Phe

<211> 506
<212> PRT

<213> artificial sequence

<220>
<223> (D3 VHVL aL Ser x 3-5 VHVL

<400> 52
Asp Ile Lys Leu GIn GlIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

Ser val Lys ggt ser Cys Lys Thr'ggr Gly Tyr Thr phe ;gr Arg Tyr

Thr Met ggs Trp val Lys Gln 259 Pro Gly GIn Gly Leu Glu Trp Ile
45

Gly E%r ITe Asn Pro Ser grg Gly Tyr Thr Asn E%r Asn GIn Lys Phe
5

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser sgr teu Thr ser Glu ggp Ser Ala val Tyr ;gr Cys
2 !

Ala Arg Tyr Tyr AsSp Asp His Tyr Ser Leu Asp Tyr Trp Gly GlIn Gly
100 105 110

Thr Thr Leu Thr val Ser Ser val Glu Gly Gly Ser Gly Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly val Asp Asp Ile GIn Leu Thr Gln Ser
130 135 140

Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys
145 150 4 155 160

Arg Ala Ser Ser ser val Ser Tyr Met Asn Trp Tyr GIn Gln Lys Ser



450 455 460 Thr Leu Lys Ile Ser Arg Val Qu Ala Gu Asp Leu Ay Val Tyr Phe
465 470 475 480 cys ser On ser Thr His Val Pro Tyr Thr Phe Ay Gy Ay Thr
Lys 485 490 495 Leu Qu lle Lys Hs Hs Hs Hs Hs H's 500 505 <210> 53
<211> 1512 <g@g’> <213> artificial sequence <220> <223> CD3 VHVL stL x
3-5 VHVL 3 %Wt atcaaac tgcagcagtc aggggctgaa ctgiEREEHERBEggcct ¢
agt gaagatg 60 tcctgcaaga cttctggcta cacctttact aggtacatga tgcact gggt
aaaacagagg 120 cctggacagg gtctggaatg gg tggatac attaatccta geccgtggtta
tactaattac 180 aatcmgaagt tcaaggacagroggccacattg act@agaca aatcctccag
cacagcctac 240 atgcaactga gcagcctgac atctgaggac tctgcagtct attactg'tgc

aagat at c t 0a..C aggcacca ctctcacagt
ctcctca&? @’Oge"%égg}sggﬁ gﬁglgga%g%pcgﬁi g'gggg ‘%gt%tg 'ft ctgacattca
gct gacccag 420 tctccagcaa tcatgt ct gc atctccaggg gagaaggtca ccatgacctg
cagagcc t caagt gt aa aa ctggtac cagaagtcag gcacctcccc
caaaaga V%'Bgmérty{t%tg %Easg g gc?lyga%:[g{.;i;f 3@? Pﬁfg?%tc gct t cagt gg
cagtgggtct 60 gggacctcat actctctcac aatcagcagc atggaggctg aagatgctgc
cacttattac 660_ tgccaacagt gga tagtaa cccgctcacg ttcg\ér g)éb g ggaccaagct
gt¥Yyt

ggagctg'aeérhT%(?]etS@Eg'ﬁﬁg@%TgG; at é‘g"asl’gﬁ}ag? c',rf‘ﬁ Tt'c ct ggagct ga

gct ggt aagg cctgggactt gt gaagct gtcctgcaag gcttctggcet acaccttcac
aagctatggt 840 ttaagctggg tgaagcaga aactg acag ccttgagt ggat t ggaga
ggtttat%GbﬂGrpeﬁgaaiqrgﬁPa@g@vt%t g@é&g g a aggccacact
gact gcaf@c 960 aaatcct gcacagcgtc ¢ gagct c cgcagc ?{ga cat ct gagga

ctctgcggtc 1020 tatttctgtg caagacgggg atcctacggt agtaactacg actggtactt

cgat gt c€ggL&089s WM@%'[I&OG!BB&'IPCS&EHZOMV GM:@@V Leu gég Gln

Ser Gly Ala Glu Leu val Arg Pro Gly Thr Ser val Lys Leu ser Cys
260 265 270

Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Gly Leu Ser Trp val Lys
275 280 285

Gin Arg Thr Gly GIn Gly Leu Glu Trp Ile Gly Glu val Tyr Pro Arg
290 295 300

ITe Gly Asn Ala Tyr Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu
305 310 315 ’ 320

Thr Ala Asp Lys Ser Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu
325 330 335

Thr Ser Glu Asp Ser Ala val Tyr phe cys Ala Arg Arg g ser Tyr

340 345

Gly Ser Asn Tyr Asp Trp Tyr Phe Asp val Trp Gly GIn Gly Thr Thr
355 360 365

val Thr val Ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
370 375 380

Gly Gly Gly Ser Glu Leu val Met Thr Gln Thr Pro Leu Ser Leu Pro
385 390 395 400

val Ser Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Glin Ser
405 410 415

Leu val His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys
420 425 430

pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr Lys val Ser Asn Arg Phe
435 440 445



62 ggccaaggga ccacggtcac cgtctcctca ggtggtggtg gttctggcgg cggcggctcc 1140
gogt ggtggt g gttctgagct cgtgatgacc cagactccac tctccctgec tgtcagtctt 1200
ggagat caag cctccatctc ttgcagatct agtcagagcc ttgtacacag taatggaaac 1260
acctattt acwy Jo@Qfogssst 9cagaagcca ggccagtctc caaagct cct gatfh.aaaasst320
gtttccaacc gattttctgg ggtcccagac aggttcagtg gcagtggatc agggacagat 1380
ttcacact ca agat cagcag agtggaggct gaggatctgg gagtttattt ctgctctcaa 1440
agtacacatg ttccgtacac gttcggaggg gggacggagc ttgagatcaa acatcatcac 1500
catcatcatt ag 1512 <210> 54 <211> 503 <212> PRT <213> artificial sequence

220 223 3-5 VHYL 4Q0> [ L L A@n dn S
ay Zl<e@ Iy ¥%‘ Xr% A,&ng‘rlg)r(ﬁgge‘s HY SEE %ylg%olg‘ﬁs%& ’\efz!fl ri SEII\J/Et ger (r:]yserLys

Thr Ser Cly Tyr Thr Phe Thr "Arg Tyr 20 25 Thr Met HIS Trp Val LyS @ n
Arg Pro dy Gn @y Leu Qu Trp IlLe .35 40 45 G T r IIe Asn Pro Ser Arg
ady Ter hkeuakys 'Fy¥ SAA YNLG}E” P2 S150n 5L%H)G1!L Ala Thr Leu Thr
Thr ys Ser ser ser hr Ala Tyr 65770 75 80 th Leu Ser ser Leu
Thr Ser Gu As Ser Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Tyr Tyr Asp ASP

Hi s TyrCyeysen rHTBr YR IGPye @R T yPhelebl &% GAYOENTheYSThr Leu Thr Val ser
SerGIyGIyGIyGIy"érGIyGIyGIy 115 120 1259 Ser Ay dy dy Ay
ser Asp Ile A n Leu Thr G n Ser Pro Ala Ile

Leu Glu 1le %gg His His His H1s His His

<210>
<211>
<212>
<213>

53
1512
DNA

<220>
<223> D3

<400> 53
gatatcaaac

tcctgcaaga
cciggacagg
aatcagaagt
atgcaactga
gatgatcétt
ggtggtggrt
tctccagcaa
tcaagtgtaa
atttatgaca
gggacctcat
tgccaacagt
tccggaggtg
cctgggactt
ttaagctggg
agaattggta
aaatcctcca

tatttctgtg

VHVL stl X

tgcagcagtc
cttctggcta
gtctggaatg
tcaaggacaa
gcagcctgac
actgcettga
ciggcggcgg
tcatgtctge
gttacatgaa
catccaaagt
actctcrcac
ggagtagtaa
gtggatccga
cagtgaagct
tgaagcadag
atgcttacta
gcacagegtc

caagacgggg

artificial sequence

3-5 VHVL

aggggctgaa
cacctttact

gattggatac
ggccacattg
atctgaggac
ctactggggc
cggctcecggt
atctccaggg
ctggtaccag
ggcttcfgga
aatcagcagc
ccecgeteacy
ggtgcagctg
gtcctgcaag
aactggacag
caatgagaag
catggagctc

atcctacggt

505

ctggcaagac
aggtacacga
attaatccta
actacagaca
tctgcagtct
caaggcacca
ggtggtggtt
gagaaggtca
cagaagtcag
gtcccttatc
atggaggctg
ttcggtgetg
ctcgagcagt
gcttctggct
ggccttgagt
ttcaagggca
cgcagcectga

agtaactacg

ctggggectce
tgcactgggt
gcogtggtta
aatcctccag
attactgtge
ctctcacagt
ctgacattca
ccatgaccty
gcaccteece
gcttcagtgg
aagatgctgc
ggaccaagct
ctggagctga
acaccttecac
ggattggaga
aggccacact
catctgagga

actggtactt

agtgaagatg
aaaacagagg
tactaattac
cacagcctac
aagatattat
ctcétcaggt
gctgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac
ggagctgaaa
gctggtaagg
aagctatggt
ggtttatcct
gactgcagac
ctctgeggtc
cgatgtctgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



130
Lys
Met
Tyr
Ser
Al a
Leu
Ay
Val
Thr
Adn
Tyr T
Lys
Asp
Tyr
ser

135 140 WO 2004/ 106383 PCT/ EP2004/ 005687 63 Met Ser Ala Ser Pro Ay Qu
Val Thr Met Thr Cys Arg Ala Ser 145 150 155 160 Ser Ser Val Ser Tyr
Asn Trp Tyr Gn A@n Lys Ser Ay Thr Ser 165 170 175 Pro Lys Arg Trp lle

Asp Thr Val Ala Ser Gy Val Pro 180 185 190 Phe Ser Gy
Ay ser ‘g%mﬁég 3Ser Tyr Ser Leu Thr Ile 195 200 208€ Téé‘? ﬂg‘F et G u

A u Asp’ Ala Ala Thr Tyr Tyr Cys An Gn Trp 210 215 220 Ser Ser Asn Pro
Thr the Ay Ala Ay Thr Lys Leu G Ugsheu Lys 225 230 235 240 Ser Gy

Ayg aa a Etdbg¥BdacGdtckedtchedpt 28t ec 25914855 G u Leu
Arg ? y Thr | erac CLys CL?{? e?bgc gbL sg ycggégg%gGO 265 270 dy Tyr

Phe gmgtsﬁw W‘?Ct@%tLélIGSEQaCTr@%ICCE‘}stCGC?iFtAF@ tpheagteys 28800285 dy
G y L Val gk ot ) 29 95 300 Ala
g@ét%‘u Eétchtgtc%%@c%#chysgtA?@agTﬁ Gifdand ggﬁég‘: 020 315 320
Ser a@euat&ﬁt atggAk @ tseraghidccd agcbagi cAr gra8egcticet g‘&hctaSeaa GI 3825 330 335
Ser h a_Arg A y. Ser Tyr Ay Ser. As 340 345 350
Asp? rtcc Q%tttgsﬁgaéﬁsfc%ﬁa&l %gé%‘?’g@f%ﬂ#ggﬁ\#f agadaciiot \at 380355 360 365
Ser tﬁay:aaqa thatcbhoagSedtgfhoyct gagthyctoh ypabetrabhy cChytdteya A y44870 375 380
agtacacatg ttccgtacac gttcggaggg gggaccaagc ttgagatcaa acatcatcac 1500
catcatcatt ag ‘ 1512

<210> 54
<211> 503
<212> PRT

<213> artificial sequence

<220

<223> (D3 VHVL stL x 3-5 VHVL

<400> 54

Qsp Ile Lys Leu §1n Gln Ser Gly Ala gau Leu Ala Arg Pro g}y Ala

Ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr Thr Phe ;gr Arg Tyr

Thr Met ggs Trp val Lys GIn Arg Pro Gly Gln Gly 5eu Glu Trp Ile
40 5

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asp GIn Lys Phe
50 55

[22)
o

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 8O

Met Gln Leu Ser ggr Leu Thr Ser Glu Sgp ser Ala val Tyr ;gr Cys

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly GIn Gly
100 105 110

The Thr Leu Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 125

Ser Gly Gly Gly Gly ser Aép Ile GIn Leu Thr Gin Ser Pro Ala Ile
130 135 140 .



Ser Qu Leu Val Met Thr G n Thr Pro Leu Ser Leu Pro Val Ser Leu 385 390 395
400 Ay Asp G n Ala ser Ile Ser Cys Arg Ser Ser A n Ser Leu Val H's 405 410
415 ser Asn Ay Asn Thr Tyr Leu His Trp Tyr Leu @n Lys Pro Ay A n WO
2004/ 106383 PCT/ EP2004/ 005687 64 420 425 430 Ser Pro Lys Leu Leu Ile Tyr
Lys Val sewdsisyfsgsPhe Ser Gy Val 435 440 445 Pro As ger Ay Ser
Gy ser Ay Thr Asp Phe Thr Leu Lys 450 455 460 1Ile sgcrﬁ?&?’é‘ﬁ){)}g’f"’%% u Ala
GQu Asp Leu Ay Val Tyr Phe cys Ser A n 465 470 475 480 Ser Thr H's Va

Pro Tyr Thr Phe Ay Ay Ay Thr Lys Lew3d u Ile 485 490 495 Lys His His H's
Hi s Hi el $er58lr seR Pos @y &l lys ¥81 XhraRE2shrDRYS 42d 35aagqr fici al sequence
<220> 93> CD3 VHVL al™® 4-1 VHVL <4082 55 gatatcaaaclqbcagcagtc

aggggct gaa ctggcaagac ctggggcctc agtgaagatg 60 tcctgcaaga cttctggcta

cacctt tseet sag‘gahsacqartma&mgggi Tanddoagjagyysl26r ciytTgavsgg gt ct ggaatg
gattggatac attaatcct@ gccgtggtta tactBattac 180 aatl¥dgaagt tcaaggacaa
ggccacattg actacagaca aatcctccag cacagcctac 240 atgcaactga gcagcctgac

at ct gaggacLyscAgr agh afl e aty-agdpotrige sargakatdlas1a3eer ciatvgateatt act gccttga

ctact ggggc caaggéd@ca ctctcacagt 18bcctcagtc 360 1§8aggt ggaa gt ggaggttc

t ggt ggaagt ggaggttcag gtggagtcga cgacattcag 420 ctgacccagt ctccagcaat

cat gt Ctﬂ?%ﬂf&%@@@@gyaﬁﬁw ggg @ﬁtﬁﬂoﬁrgﬁyr‘l%gg Leu Thr Ile

ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Trp
210 215 220

Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

ser Gly Gly Gly Gly Ser Glu val Gln Leu Leu Glu GIn Ser Gly Ala
245 250 255

Glu Leu val Arg Pro Gly Thr Ser val Lys Leu Ser Cys Lys Ala Ser
260 265 270

Gly Tyr Thr Phe Thr Ser Tyr Gly Leﬁ ser Trp val Lys Gln Arg Thr
275 280 285

Gly GIn Gly Leu Glu Trp Ile Gly Glu val Tyr Pro Arg Ile Gly Asn
290 295 300

Ala Tyr Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp
305 ‘ 310 315 320

Lys Ser Ser Ser Thr Ala Ser Met Glu Leu Arg Ser Leu Thr Ser Glu
325 330 335

Asp Ser Ala val Tyr Phe Cys Ala Arg Arg Gly Ser Tyr Gly Ser Asn
P 340 Y Y 34% g Y 35%

Tyr Asp Trp fyr Phe Asp val Trp Gly GIn Gly Thr Thr val Thr val
Y ’ 355 : P 368 365

ser Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Glu Leu val Met Thr GIn Thr Pro Leu Ser Leu Pro vVal Ser Leu
385 390 395 400

Gly Asp GIn Ala ser Ile Ser Cys Arg Ser Ser GIn Ser Leu val His
405 410 415

Ser Ash Gty Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly GIn



|

cacctccccc 540
tcccttatcg cttcagtggec 600

t ggaggct ga agat gct gcc 660

t cggt gct gg gaccaagctg 720

t cgagcagt ¢ gﬁﬁ@ﬁ%ﬁﬂ%g“ﬁ8o
tcctgcaagg cttctggata cgccttcact 840
aact actggc taggttgggt taagcagagg cctgg tg gacttgaatg ggttggagat 900
attttccctg gaagt gghaa tgctcactac gat gagaagt tcaagggecaa agccacactg 960 WO
2004/ 106383 PCTI EP2004/ 005687 65 actgcagaca agtcctcgta cacagcct at

at gcagctca gtagcctgac atctgaggac 1020 tctgctgtct atttictgtgc aagattgcgg
aact gggady Pg‘bﬁgg a{tegg%F”cfgecg&g%g ﬁ@er 6%8‘5@1 Sased"g{ji%é( gt ctcctcaggt
gogtggtggtt ctggcggcgg cggctccggt 1140 ggtggtggft ctgagctcgt gatgacacag
tctccatcct ccctgagtqgt gtcagcagga 1200_l gagaaggtcaTctatgagctg caagt ccagt
cagagt cPit QE A88 g‘@e'”aﬁ'h/tg % ¥ Seredly Eﬁrcgg%tﬁhag hectypt-deca gcagaaacca
gggcagcctc aaactgtt gatctatggg 1320 gcat'CCacta gggaatctgg ggtccct gat
cgcttcacag gcagtggatc tggaacagat 1380 ttcactctca ccatcagcag tgtgcaggct

agagccagtt caagt gt aag
aaaagat gga tttatgacac
agt gggt ct g ggacctcata
acttattact gccaacagtg
gagct gaaat CeHPHLY

ct ggcaagac ctgggacttc

ttacat gaac
at ccaaagtg
ctctctcaca
gagt agt aac
t ggat ccgag
agt'gaagat a

t ggt accagc
gcttctggag
at cagcagca
ccgct cacgt

gt gcagct gc

agaagt cagg

gaagaccitgseagry t\aﬂt@ﬂucag chyasp Lepqely ga't frar Rpet Cyst BegiGdeac gt t cggaggg
gggacca tt gagat caa atdt cat cac 1500 Stcatcatt ag 15#30 <210> 56 <211>
503 <212> PRT <213> artificial sequence <220> <223> CD3 VHVL at x 4-1 VHVL

<400> 56erAsir Hi g Vay sprioetyrGrhr Ghr Serc1@ g1YAITAr Gys detucAl alédrg Pro Ay Ala 1
S 10 15 Ser Val Lys*&et ser Cys Lys%fhr Ser Ay Tyr4%hr Phe Thr Arg Tyr 20

25 30 Thr Met H's Trp Val Lys Gn Arg Pro Ay An Ay Leu Qu Trp Ile 35
40 45 Lys His His His His His His
<210> 55
<211> 1512
<212> DNA
<213> artificial sequence
<220>
<223> CD3 VHVL ab x 4-1 VHVL
<400> 55
gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctce agtgaagatg 60
tcctgcaaga cttctggeta cacctttact aggtacacga tgcactgggt aaaacagagg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaatiac 180
aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240
atgcaactga gcagcctgac atctgaggac tctgecagtct attactgtgc aagatattat 300
gatgatca;t actgccttga ctactggggc caaggcacca ctctcacagt ctcctcagtc 360
gaaggtggaa gtggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420
ctgacccagt ctccagcaat catgtctgca tctccagggg agaaggtcac catgacctgce 480
agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagtcagyg cacctcccce 540
aaaagatgga tttatgacac atccaaagtg gcttctggag tccctratcg cttcagtgygc 600
agtgggtctg ggacctcata ctctetcaca atcagcagca tggaggctga agatgctgec 660
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtgetgg gaccaagcty 720
gagctgaaat ccggaggtgg tggatccgag gtgcagctac tcgagcagtc tggagctgag 780
ctggtaaggc ctgggacttc agtgaagata tcctgcaagg cttctggata cgccttcact 8B40
aactactggc taggttgggt taagcagagg cctggacatg gacttgaatg ggttggagat 900
attttcccty gaagtggtaa tgctcactac aatgagaagt tcaagggecaa agccacactg 960



Ay Tyr Ile Asn Pro ser Arg Gy Tyr Thr Asn Tyr Asn G n Lys Phe 50 55 60
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser ser Ser Thr Ala Tyr 65 70 75 80
Met G n Leu ser ser Leu Thr ser Qu Asp ser Ala Val Tyr Tyr cys 85 90 95

Ala Arg Tywol2b¥dnoRsksAsp Asp His Tyr 1C 05 Leu Asp Tyr T i y 110
Thr Thr Leu Thr Val Ser Ser Val Gu Gy Gy ser Ay Gyﬁgwﬁzé'ﬁ“gﬁf% 120 125

WD 2004/ 106383 PCT/ EP2004/ 005687 66 Gy Ser Ay Ay ser Ay Gy Val ASP ASP
Ile Gn Leu Thr Gn Ser 130 135 140 Rgko Ala Ile Met Ser Ala ser Pro Ay
G u Lys Val Thr Met Thr cys 145 150 155 160 Arg Ala Ser ser Ser Val Ser
Tyr Met3CAGHRITED aGHGCtaptR CRORIEGATSREICRBECR7QFAPYE 9ag Lctargaser PPY Lys Arg Trp

I1e Tyr S o] Arg Phe ser
Ay 5ertC§{l)cg?s%l{ %Ct%lﬁg?c E('Zdra y@ggsgéctg%%%gz c%%%ggL%ltgv%ngE eI}szgeor Ser Met

A u Al xaghagaped codirastgtr TmctngtTgthGY%tzmtgzmg@aOCQQGMT:@tn T4 Ser ser Asn

Pro Leu 2 3 u Lys ser
Ay g&@tgé&i sg%é/gcé%[% %'%’gagéagL E{"ccé %éég%gqfiséfégg%g égngGI y Ala Qu
Leu Valgagaag;gE’cao cGuygaghrg SmgtVedgtLyaagabte:gSetaa@a;gtga6&&6&3&@’0 tg80 Ala Ser Ay
Tyr Ala Phe Thr Asn T¥r Trp Leu G s 275 280 285 6%%& Arg Pro
Ay H SAERFER CHPIHE %ga&;‘SFaAg%g‘:FP tﬁh‘ét Bt‘—’éltyg%éa'iggg 3

gcatccacta gggaatctgg ggtccctgat cgcttcacag gcagtggatc tdgaacagat 1380

ttcactctca ccatcagcag tgtgcaggct gaagacctyg cagtttatta ctgtcagaat 1440

gattatagtt atccgtacac gttcggaggg gggaccaagc ttgagatcaa acatcatcac 1500

catcatcatt ag 1512

<210> 56
<211> 503
<212> PRT

<213> artificial sequence

<220>

<223> CD3 VHVL aL x 4-1 VHVL

<400> 56

gsp Ile Lys Leu §1n GIn Ser Gly Ala ggu Leu Ala Arg Pro %}y Ala

Ser val Lys Mgt ser Cys Lys Thr ggr Gly Tyr Thr pPhe ;Br Arg Tyr
2

Thr Met His Trp val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Egr Ite Asn Pro Ser égg Gly Tyr Thr Asn Egr Asn Gln Lys Phe

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys s§r Sser Ser Thr Ala ggr
7

Met GIn Leu Ser sgr Leu Thr Ser Glu ggp ser ala val Tyr gyr cys
8 5

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly GIn Gly
100 105 110

Thr Thr Leu Thr val Ser Ser val Glu Gly Gly Ser Gly Gly Ser Gly
115 120 125



Ser
320
335
345
360
375
385
Cys
Tyr
I'le
Ay
dn
Ser
Hi s

Ay Asn Ala H's Tyr Asn GQu Lys Phe Lys Gy Lys Ala Thr Leu 305 310 315
Thr Ala ASP Lys ser ser Tyr Thr Ala Tyr Met G n Leu Ser Ser Leu 325 330
Thr ser Qu Asp Ser Ala Val Tyr Phe Cys Ala Arg Leu Arg Asn Trp 340
350 As t Asp Tyr Trp Gy @n dy Thr Thr Val Thr Val ser 355
365 SEWgéHvﬁlefsﬁygy Ay Ser Ay Ay Ay dy Ser d PEHEPZHP0EBY ser 370
380 Au Leu val Met Thr G n Ser-Pro Ser Ser Leu Ser Val ser Ala Ay
390 395 400 WO 2004/ 106383 PCT/ EP20Q4/ 005687 67 G u Lys Val' Thr Met Ser
Lys Ser'ser, A n Ser Leu Leu Asn ser 405 410 415 Gy Asn dn Lys Asn
LeuGH &elfrqdyTgly &m cB relkys1Phsp &by 16 14201428 430 sePro Pro Lys Leu Leu
Tyr Ay3A a Ser Thr Arg38 u Ser Ay Vall?0435 440 445 Pro Asp Arg Phe Thr
Ser Ay Ser Ay Thr -Asp Phe Thr Leu Thr 450 455 460 |Ile Ser Ser Val

Al apfd Widspeliddd Aba AValseFywroTyTy €Y LGk 'vaAsthr 465 TAY &y475 480 Asp Tyr
Tyr1#ro Tyr Thr Phel®y Ay Ay Thr 1bys Leu Qu |l e 185 490 495 Lys His
Hs Hs Hs Hs 500 <210> 57 <211> 1512 <212> DNA <213> artifici al

sequencgrg #22%2r ser ser val Ser Tyr Met Asn Trp Tyr GIn GIn Lys Ser

165 170 175

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
180 _ - 185 ' 190

Gly val Pro Tyr Arg phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
195 200 205

Leu Thr Ile ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 : 215 220

GIn G1n Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
225 230 235 240

Glu Leu Lys Ser Gy Gly Gly Gly Ser Glu val GIn Leu Leu Glu Gln
245 250 255

- ser Gly Ala Glu Leu val Arg Pro Giy Thr Ser val Lys Ile Ser Cys
260 265 270

Lys Ala Ser Gly Tyr Ala phe Thr Asn Tyr Trp Leu Gly Trp val Lys
275 280 285

GIn Arg Pro Gly His Gly Leu Glu Trp val Gly Asp Ile Phe Pro Gly
290 295 300

Ser Gly Asn Ala His Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu
305 310 315 320

Thr Ala Asp Lys Ser Ser Tyr Thr Ala Tyr Met Glin Leu Ser Ser Leu
325 _ 330 335

Thr Ser Glu Asp Ser Ala val Tyr Phe Cys Ala Arg Leu Arg Asn frp
340 345 350

Asp Glu Ala Met Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val ser
355 360 365

ser Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
370 375 380

Glu teu val Met Thr Gln Ser Pro Ser Ser Leu Ser val Ser Ala Gly
385 390 395 - 400



<223> CD3 VHVL aL Ser x 4-1 VHVL
ct ggcaagac ctggggcctc
aggt acacga t gcact gggt

at t aat cct a vwas s@l/amghisa

<400> 57 gat at caaac tgcagcagtc aggggct gaa
agtgaagatg 60 tcctgcaaga cttctggcta cacctttact
aaaacagagg 120 cctggacagg gtctggaatg gattggatac

tactaattac 180 aatcagaagt tcaagg?eglgpgiﬁfé@g&a}ttg

actacagaca aatcctccag cacagcctac 240 atgcaactga gcagcctgac gaggac
tctgcagtct attactgtgc aagatattat 300 gatgatcatt actcccttga ctactggggce
caaggcacca ctctcacagt ctcctcagtc 360 gaaggtggaa gt ggaggttc tggt ggaagt

cat gtctgca
ttacat gaac
at ccaaagtg
ctctctcaca

ggaggt tdaghygt wa@bt%atcwc@tst beg) SapGer ciigasoc hg LeV disagesrat
tctccagggg agaaggt cal’cat gacct gc 480 %agagccagtt caddrgt aag
t ggt accagc agaagtcagg cacctccccc 540 aaaagatgga tttatgacac
gct t ct ggagashcet Las agh civirciaggt gtre TR yr agjingGt vy Pggadet @bt a
at cagcagca t ggaggé?ga agatgct gcc 4660 acttattact zgacaacagtg gagt agt aac

ccgctcacgt tcggtgcetgg gaccaagetg 720 gagct gaaat ccggaggt gg t ggat ccgag

gt gcagdrgcriocopgcagtieut geapat gag AT8GeWWah?0R t06388 A TVLHP2004/ 005687 68

ct ggt aaggc ctépfgacttc agt gaagdéd tcctgcaagg ctféktggata cgccttcact 840
aactactggc taggttgggt taagcagagg cctggacatg gacttgaatg ggttggagat 900
atttt carboasparel gpé aRdri@Gt SACERF serldR0ARIAsy PRAGHBGRR AUccacactg 960
act gcagacass@gt cct cgt a cacagfisct at at gcagct cé&sgt agcct gac at ct gaggac 1020
tctgctgtct atttctgtgc aagattgcgg aact gggacg aggctatgga ctactggggce | ogo’
€aag99aGeas08L LIS TinCHGCEAAAY 199L990AE! T CHPOCYICag £gOct ccggt 1140
ggt ggt g@t ct gagct cgt gapgacacag tctccadaget” ccCt gagt gt gogcagcagga 1200
gagaaggt ca ctatgagctg caagtccagt cagagtctgt taaacagtgg aaatcaaaag 1260
aactactt C aacca a te C tctacggg 1320
gcatccef‘csg ?@g%%gﬁ’f@‘gg‘&%%@“& 8@? ng%gg(g@aghrgi‘g%? %Ed%% ggaacagat 1380
ttcactctca ccatcagcag tgtgcaggct gaagacctgg cagtttatta ctgtcagaat 1440
gattatagtt atccgtacac gt.tcggaggg gggaccaagc ttgagatcaa acatcatcac 1500
cat cat lstmégmlgggg H&?%’U? <211> 503 <212> PRT

<210> 57

<211> 1512

<212> DNA

<213> artificial sequence

<220>

<223> (D3 VHVL abL Ser X 4-1 VHVL

<400> 57

gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60

tectgcaaga cttctggeta cacctttact aggtacacga tgcactgggt aaaacagagg 120

cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattac 180

aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240

atgcaactga gcagcctgéc atctgaggac tctgcagtct attactgtgce aagatattqt- 300

gatgatcatt actcecttga ctactgggge caaggcacca ctctcacagt ctoctcagtc 360

gaaggtggaa gtaggaggttc tggtggaagt ggaggttcag gtggagtcga cgacattcag 420

ctgacccagt ctccagcaat catgtctgca tctccagggg agaaggtcac catgacctgce 480

agagccagtt caagtgtaag ttacatgaac tggtaccagc agaagtcagg cacctceeco 540

aazagatgga tttatgacac atccaaagtg gcttctggag tcccttatcg cttcagtggce 600

agtgggtctg ggacctcata ctctctcaca atcagcagca tgdaggctga agatgctgec 660

acttattact gccaacagtg gagtagraac ccgctcacgt tcggtgcigg gaccaagcetg 720

gagctgaaat ccggaggtgg tggatccgag gtgeagctgc tégagcagtc tggagctgag 730



<213> artificial sequence <220> <223> CD3 VHVL aL ser x 4-1 VHVL <400> 58
Asp Ile Lys Leu dn dn Ser Ay Ala AU LeU Ala Arg Pro Ay Ala 1 5 10 15
ser Val Lys Met ser Cys Lys Thr Ser Ay Tyr Thr Phe Thr Arg Tyr 20 25 30
Thr Met Hi sydhRg ys Gn Arg Pro dy Gn Ay LeU QU Trp Ile 35 40 45
Ay Tyr lle isn grc?8 er Arg Gy Tyr Thr Asn Tyr Asn G n RGIERE0SRT 55 60
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser ser Ser Thr Ala Tyr 65 70 75 80
Met On Leu Ser ser Leu Thr Ser Gu Asp ggr Ala Val Tyr Tyr Cys 85 90 95 A a
Arg Tyr clygtadggr AcdyokiscTydrgoedathetechAGeaady rettetygdty cgeartChyr 10840105 110 WO
20041106383 PCT/ EP2004/ 005687 69 Thr Thr Leu Thr Val Ser Ser Val Qu Gy
Gy Ser 2ef{PCEJYF SRQITEPIPT HARGCAGGO 19FI9RGAYY LBFTgAITE 99T EgganRy y WD val Asp
Asp |l ezGtckely mgt%ﬁasﬁdctég&al‘%t&ﬁﬁag?r&aféﬁcbi QghBica AlgseSer Pro Gy
G u Lys Val Thr %/b Cys 145 150 155160 Arg Ala Ser Ser ser Val ser
Tyr Met apEKaGRGE FYHCCFIFaFarapyeraSaAattan 14y @tagTtoey itrrgaoges PHY¥OLys Arg Trp
Ile Tyr ésgg t Val @L €fact g.g% %5&%11}? T: rg Phe Ser
Gy ser é- gtr C%&JCSergal g?cggerac g%g %%920 g T rgg '{)e %(geoAser
du A ac@gmgaesqa mg;;cmcmtmrccwaggfyggtmgtt ctggeggegyg cggetceggt 1140

ggtggtggtt ctgagctcgt gatgacacag tctccatcct ccctgagtgt gtcagcagga 1200

gagaaggtca ctatgagctg caagtccagt cagagtctgt taaacagigg aaatcaaaag 1260

aactacttgg cctggtacca gcagaaacca gggcagcctc ctaaactgtt gatctacggg 1320

gcatccacta gggaatctgg ggtccctgat cgcttcacag geagtggatc tggaacagat 1380

ttcactctca ccatcagcag tgtgcaggct gaagacctygg cagtttatta ctgtcagaat 1440

gattatagtt atccgtacac gttcggaggg gggaccaagc ttgagatcaa acatcatcac- 1500

catcatcatt ag 1512

<210> 58

<211> 503

<212> PRT

<213> artificial sequence

<220>

<223> D3 VHVL aL Ser X 4-1 VHVL

<400> 58

Asp Ile Lys Leu GIn Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala

1 5 . 10 15

Ser val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr

20 25 30
Thr Met His Trp val Lys GIn Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45
Gly Tyr Ile Asn Pro ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe
50 55 60

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr

65 70 75 . 80

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys

85 90 95
Ala Arg Tyr Tyr Asp Asp His Tyr Ser Leu Asp Tyr Trp Gly GIn Gly
100 105 110



210 215 220 A n dAn Trp Ser ser Asn Pro Leu Thr Phe Ay Ala Ay Thr Lys

Leu
Leu
Ile
Trp
I'le
Lys
Met
Al a
Thr
Ay
Met
Lys
Asn
Pro
Pro
Ile

225 230 235 240 du Leu Lys Ser Ay Ay dy Gy ser u Val dn Leu
Gu d@n 245 250 255 Ser Ay Ala Gu Leu Val Arg Pro Gy Thr ser val Lys
Ser Cys 260 265 270 Lys Ala Ser Gy Tyr Ala Phe Thr Asn Tyr Trp Leu Gly
Val Lywo iddb1od®@ 285 dAn Arg Pro Gy Hs Gy LeU y Asp
Phe Pro Gy 290 295 300 Ser Ay Asn Ala H's Tyr As%&égﬂﬁ?ﬁ/@kﬁg e Lys Ay
Ala Thr Leu 305 310 315 320 Thr Ala Asp Lys ser Ser Tyr Thr Ala Tyr
G n Leu ser Ser Leu 325 330 335 TH9 ser A u Asp ser Ala Val Tyr Phe Cys
Arg Leu Arg Asn Trp 340 345 350 Asp Gu Ala Met Asp Tyr Trp Ay Gn Gy
Thrp¥ag, The, E(f# Vv3F ser39: 389 c36%1yS¢F §2:0<sﬂ€c185 é/er'q;'é Ser 375 Gy Qdy
ser 380 Giys Ay @y ser Wp@004/ 106383 PCipEP2004/ 005687 70 A u Leu Val
Thr A n ser Pro Ser Ser Leu Ser Val Ser Al-a Ay 385 390 395 400 Qdu

Val _.Th r Sy e n r 405 410 415 dy
G nG1|Yy§@§£sEirP’ 1533’( S@éumkl %_l,’frr%] %% Agpnnﬂ% %}E@g” b‘:ﬁg ‘%?’ys‘%en 420 425 430 Pro
Lys Leu Leu Ile Tyr Ay Ala Ser Thr Arg GQu Ser Gy Val 435 440 445

Asp Arg Phe Thr Ay Ser Ay Ser y. Thr Ph hr Leu Thr 450 455 460
Ser} e a\/afe E e ae'”AEE" Eﬁ& a&&a}’aﬁﬁwﬁ %Vs%@ n Asn

' Arg Ala Ser ser Ser val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser
165 " 170 175

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Ser
180 185 190

Gly val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
195 200 205

Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
. 210 215 220

GIn GIn Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
225 230 235 240

Glu Leu Lys Ser Gly Gly Gly Gly Ser Glu val GIn Leu Leu Glu GIn
245 ‘ 250 255

ser Gly Ala Glu Leu val Arg Pro Gly Thr ser val Lys Ile Ser Cys
260 265 270

Lys Ala Ser Gly Tyr Ala Phe Thr‘Asn Tyr Trp Leu Gly Trp val Lys -
275 280 28

Gln Arg Pro Gly His Gly Leu Glu Trp val Gly Asp Ile Phe Pro Gly
290 . 295 300

Ser Gly Asn Ala His Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu
305 310 315 320

Thr Ala Asp Lys Ser Ser Tyr Thr Ala Tyr Met GIn Leu Ser Ser Leu
325 330 335

Thr Ser Glu Asp Ser Ala val Tyr Phe Cys Ala Arg Leu Arg Ash Trp
340 345 350

Asp Glu Ala Met Asp Tyr Trp Gly Gin Gly Thr Thr val Thr val Ser
355 360 365

ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser



465 470 475 480 Asp Tyr ser Tyr Pro Tyr Thr Phe Gy Ay dy Thr
Ile 485 490 495 Lys Hs Hs Hs Hs Hs Hs 500 <210> 59 <211> 1503 <212>
DNA <213> artificial sequence <220> <223> CD3 VHVL stL x 4-1 VHVL <400> 59
gat at caaac aggggct gaa ctggcaagac ctggggcctc agtgaagatg 60
WPRRHEER PATHRAGGE 0

tcctgcaaga cttctggcta cacctttact aggtacacga tgcact gggt

Lys Leu Qu

cct ggacagg gtctggaatg gattggatac
aat cagaagt tcaaggacaa ggccacattg
tga gcagcct gac at ct gaggac

at gcaac
gat gat c
ggtggtg

; Lge tvge cHstgahc
ctggcggcgg ¢

Sé&t ccggt

tctccagcaa tcatgtctgc atctccaggg

t caagt gcha Lys tvad atfyabiec Sgtae day ey
atttatgaca catccaaagf®

gcttctgga

gggacct cat actctctcac aatcagcagc

2004/ 106B83siPGIABRR0/zY 0P568u ATAlTpgTrya&aliagilnggagPegtdy gdscgct cacg

t ccggaggt g $R%gat ccga ggt gcagcetg
cctgggactt cagtgaagat atcctgcaag

ttcggtgctg ggacc

ct ggagct gaaa 920
ct cgagcagt ctggagctga gctggtaagg 780

attaatccta gccgtggtta tactaattac
act acaggca aatcctccag cacagcctac
tctgcagtct attactgtgc aagatattat

g5 5%153'635

ggtggt

Segt\@lcatadta & ¥ct caggt
b

t ctgacattca gacccag

gagaaggt ca ccat gacctg cagagccagt

aa?tﬁd agegclartict e éen Sg&aaagat gg
gtcétftatc gcttcagt §&° cagt gggt ct

at ggaggct'g aagat gctgc cacttattac

180
240
300
360
420
480
540
600
660 WO

gcttct ggad pasaesttetaced ad€tget@g B0sectragHNrgogia séraalgagag gctt ggacat
ggacttgaat ggdt3bggaga tattttcct#0 900 ggaagtggt4r at gct cacta caat gagaag
tt caagggca aagccacact gactgcagac 960 aagtcctcgt acacagccta tatgcagctc
agt agcChpR AR LAY IHIOPhIC K GeFH1G 3201y tRE B! BeITIHARBRIHPCT gaact gggac
gaggct at gg 4a@t act gggg ccaagggacC 1080 = acggteoaccg tctcctcagg tggtggt ggt
tctggcggcg gcggetccgg tggtggtggt 1140

465

Ile Ser Ser val GIn Ala Glu Asp Leu Ala val Tyr Tyr Cys Gln Asn
470 475

480

Asp Tyr Ser Tyr Pro Tyr Thr phe Gly Gly Gly Thr Lys Leu Glu Ile
485 490 9

Lys His His His His His His

495

<210> 59

<211> 1503

<212> DNA

<213> artificial sequence

<220>

«223> D3 VHVL stL x 4-1 VHVL

<400> 59

gatatcaaac tgcagcagtc aggggctgaa ctggcaagac ctggggcctc agtgaagatg 60
tcctgcaaga cttetggecta cacctttact aggtacacga tgcactgggt aaaacagadg 120
cctggacagg gtctggaatg gattggatac attaatccta gccgtggita tactaattac 180
aatcagaagt tcaaggacaa ggccacattg actacagaca aatcctccag cacagcctac 240
atgcaactga gcagcctgac atctgaggac tctgceagtct attactgtge aagétattat 300
gatgatcatt actgccitga ctactgggge caaggcacca ctctcacagt ctcctcaggt 360
gatggtgatt ctggcggcgg cggetccggt ggtgogtggtt ctgacattca getgacccag 420
tctccagcaa tcatgtctge atctccaggg gagaaggtca ccatgacctg cagagccagt 480
tcaagtgtaa gttacatgaa ctggtaccag cagaagtcag gcacctccce caaaagatgg 540
atttatgaca catccaaagt ggcttctgga gtcccttate gcttcagtgg cagtgggtct 600
gggacctcat actctctcac aatcagcagce atggaggetg aagatgetge cacttattac 660



tctgagctcg tgatgacaca gtctccatcc tccctgagtg tgtcagcagg agagaaggtc 1200
act at gagct gcaagtccag tcagagtctg ttaaacagtg gaaatcaaaa gaactacttg 1260
gcct ggt acc agcagaaacc agggcagcct cctaaactgt tgatctacgg ggcatccact 1320
agggaatctg gggtccctga tcgcttcaca ggcagtggat ctggaacaga tttcactctc 1380

accat cagcavgh ghgemggc tgaagacctg gcagtttatt actgtcagaa b@pkbabsssesyt40
tatccgtaca cgttcggagg ggggaccaag cttgagatca aacatcatca ccatcatcat 500 tag
1503 <210> 60 <211> 500 <212> PRT <213> artificial sequence <220> <223>
CD3 VHVL stL x 4-1 VHVL <400> 60 Asp IMe Lys Leu Gn @n Ser Ay Ala QU

LeU P Val L 'Th S d
T?r Th(ra!t Qa(—_?rHP g% % f% %Egﬁlﬁﬁgﬁ%ﬁfé ﬁ?altx%dpy%\%ﬂ%%&%%% ner g IrDr oezal y Y
Ss n d ytdcegag@tgu gfgqmtlcb@a 98Buc4Qc b c&gaga“wt ttg@aMaRgra;gsﬁwaﬁmT ﬁ BY Tx; TEr

n a e r r s
Ser Sercc§899afﬁ? /3@/59&?9?" ag%Ct‘?ﬁaaﬂ’)gg Ct%att @%Cfﬁﬁcsgaracgi‘ftgﬁeu %‘H serIo Y

Asp SercrAbgetyad tTxdgchyig @&g@&@@é&k@@&%gdj@@ﬁﬁamﬁ%‘t&@&%? g@ 85 90 95
Ala Arg Tyr Tﬁ ASE Asg Hi s Tyr C¥s Leu ASP Tyr Trp dy Gn @& 100 105 110
Thr ThrggEéQFQ? afattcggta §é?tgéﬂ9a€’(3| G evelG | 9a9§éﬁca§tygaét9ca@a9 a y90 115 120 125

ser G Yo gh¥ctehy dhdagieta '%ﬁ@gdab@tceaﬂtdg%lz'tg-ﬁhh@tﬂagﬁﬁrcﬁ"tﬁc?@t@ | 1820
tatttctgig caagattgcg gaactgggac gaggctatgg actactgggg ccaagggacc 1080
acggtcaccg tctcctcagg tggtggtggt tctggcggeg geggctcocgg tggtggtggt 1140
tctgagctcg tgatgacaca gtctcecatce tccctgagtg tgtcagcagg agagaaggte 1200
actatgagct gcaagtccag tcagagtctg ttaaacagty gaaatcaaaa gaactacttg 1260
gcctggtacc agcagaaacc agggcagcct cctaaactgt tgatctacgg ggcatccact 1320
agggaatctg gggtccctga tcgcttcaca ggcagtggat ctggaacaga tttcactctc' 1380
accatcagca gtgtgcaggc tgaagacctg gcagtttatt actgtcagaa tgattatagt 1440
tatccgtaca cgttcggagg ggggaccaag cttgagatca aacatcatca ccatcatcat 1500
tag 1503

<210> 60
<211> 500
<212> PRT

<213> artificial sequence .

<220>
<223> C€D3 VHVL stb x 4-1 VvHVL
<400> 60

Asp ITe Lys Leu GIn GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 S 10 15

Ser val Lys gst 5er Ccys Lys Thr ger Gly Tyr Thr Phe ;Br Arg Tyr
5

Thr Met ggs Trp val Lys GIn 269 Pro Gly GIn Gly hgu Glu Trp Ile

Gly ggr Ile Asn Pro Ser Arg Gly Tyr Thr Asn ggr Asn GIn Lys Phe
55

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser Ser teu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys



130
145
ser
Pro
Ile
Gn
Leu
Gn
Cys
Lys
Pro
Thr
Leu
Leu
Val

380

135 140 Met Ser Ala ser Pro Ay Qu Lys Val Thr Met Thr Cys Arg Al a Ser
150 155 160 Ser Ser Val ser Tyr Met Asn Trp Tyr Gn Gn LYS ser Ay Thr
165 170 175 Pro Lys Arg Trp Ile Tyr Asp Thr Ser LYS Val Ala ser dy Val
180 1 O%@‘gn&ésArg Phe ser Gy ser Ay ser Ay Thr _Ser Tyr Ser Leu Thr
195 20 er Ser net Au Ala Au Asp Ala Al a TRCTEPRORIPS6],s G n
Trp 210 215 220 Ser ser Asn Pro Leu Thr Phe Ay Ala Ay Thr Lys Leu Qu
Lys 225 230 235 240 ser Qy GQ/ Jd @y ser Au Val Gn Leu Leu Qu
Ser Gy Ala 245 850 255 Qu Leu®@al Arg Pro @ y?Thr Ser val LYS Ile Ser
Lys Ala ser 260 265 270 Ay Tyr Ala Phe Thr Asn Tyr Trp Leu Gy Trp Val
G nmaWar grdmer 13 FoAsp8lsR88s TG Yoyisi IseuCGhsp e TEbWGTYr @invaly Ay Asp |l e Phe
Ay ser Ay A9R 290 295 300 Sa His Tyr Asn Ou Lys Phe Lys Ay Lys Al a
Leu Thr Ala Asp 305 310 315 320 Lys Ser Ser Tyr Thr Ala Tyr Met G n
Serriethd-gdu Tk B8 s&d Ye3 2Py 339 SB5c1AsEr WY dlyacMakiyyr Phe Cys Ala Arg
Arg Asn Tiap5Asp Gu Ala 3240 345 350 Met Ap Tyr Trp Ay Gn @y Thr Thr
Thr Val Ser Ser Ay Ay 355 360 365 WD 2004/106383 PCT/ EP2004/ 005687

73 Ay QyeRec1@ oy @y %mﬁﬁg ¥1o81nG & ﬁ,ygﬁkeﬁ Mokla @& Leu Val 370 375

130

Met Ser Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys Arg Ala ser
145 150 155 160

Ser Ser val Ser Tyr Met Asn Trp Tyr GIn GIn Lys Ser Gly Thr ser
165 170 175

Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys val Ala Sef Gly val pro
180 185 190

Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
195 200 205

ser Ser Met Glu Ala G1u Asp Ala Ala Thr Tyr Tyr Cys GlIn Gln Trp
210 215 220

Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
225 230 235 240

Ser Gly Gly Gly Gly Ser Glu val Glin Leu Leu Glu GIn Ser Gly Ala
. 245 250 255

Glu Lteu val Arg Pro Gly Thr Ser val Lys Ile Ser Cys Lys Ala Ser
260 265 270

Gly Tyr Ala Phe Thr Asn Tyr Trp Leu Gly Trp val Lys Gln Arg Pro
275 280 285

Gly His Gly Leu GTu Trp val Gly Asp Ile Phe Pro Gly ser Gly Asn
290 295 300

Ala Hfs Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp
305 310 315 320

Lys ser Ser Tyr Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu
325 330 335

Asp Ser Ala val Tyr Phe Cys A1é Arg Leu Arg Asn Trp Asp Glu Ala
340 345 350

Met Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val Ser Ser Gly Gly
355 360 365



Met Thr d n ser

400 Thr

Met

ser

415 Lys Asn Tyr

425 430 Lewyd-Sidahde8s3TYr Gy Ala ser Thr Arg Gu ser Gy
440 445 Phe Thr Ay Ser Gy Ser Ay Thr Asp Phe Thr

455 460 Val

G@n Ala Au Asp Leu Ala Val
465 470 475 480 Tyr
His 485 490 495 His His His Hs 500

Pro Ser Ser Leu Ser Val
Cys Lys Ser ser dn Ser

Ser Ala Ay Gu Lys Vval 385 390 395

Leu Leu Asn ser Ay Asn @ n 405 410

Leu Ala Trp Tyr An An Lys Pro Ay Gdn Pro Pro Lys 420

Tyr Tyr
Pro Tyr Thr Phe GV Gy @y Thr

Le

pipipfaled, "2 a5

Cys A n Asn Asp Tyr Ser

Lys Leu Qu Ile Lys His
<210> 61 <211> 10

<212> PRT <213>

artificenl chegeermie cly2@0> 6223 CTRPRHY 8y iy @t 619dQQ>vHIL Hi s Tyr Asp Asp
Hs Tyr Cyd7Qeu Asp

artificial

sequence

MA nut ade Thr Gln ser

385

Thr

Lys

Leu

rhe

val

465

Tyr

His

<21

<21

<21

<21

<22

<22
<40

Met

Ash

Leu

Thr
450

GIn

Pro

His

0>
1>
2>
3>

0>
3>
0>

Ser

Tyr

Ile

435

Gly

Ala

Tyr

His

ol

10
PRT

Cys
leu
420
Tyr
ser
Glu
Thr

His
500

Tyr 13510 <210> 62 38A1> 10

<212> PRT <213>

<220> WD 20041106383 PCT1EP2004/ 005687 74 <223> CDRH3

Pro Ser Ser Leu Ser val ggr Ala Gly Glu Lys val
5

390

Lys Ser Ser Gln Ser
405

Ala Trp Tyr GIn GlIn
425
Gly Ala Ser Thr Arg
440
Gly Ser Gly Thr Asp
455

Asp Leu Ala val Tyr
470

Phe Gly Gly Gly Thr
485

artificial seguence

CDRH3 ML mutant

61

Leu
410
Lys
G1u
Phe

TYr

Lys
490

His Tyr Asp Asp His Tyr Cys Leu Asp Tyr
1 5 10

<210>
<211>
<212>
«213>

<22

0>

62
10

PRT

artificial sequence

Leu

Pro

Ser

Thr

Cys

475

Leu

Asn

Gly

Gly

Leu

460

Gin

Ser

Gln

val

445

Thr

Asn

Ile

Gly Asn
415

Pro Pro
430

Pro Asp
Ile Ser

Asp Tyr

Lys His
495

400

GIn

Lys

Arg

Ser

ser

480

His



<400> 62 Tyr Ser Asp Asp His Tyr Cys Leu Asp Tyr 1 5 10 <210> 63 <211> 10
<212> PRT <213> artificial sequence <220> <223> CDRH3 M/ nutant <400> 63
Tyr Tyr Asp Ala His Tyr Cys Leu Asp Tyr 1 5 10 <210> 64 <211> 10 <212>
PRT <213> artificial sequence <220> <223> CDRH3 MD nutant <400> 64 Tyr Tyr
ASP ASP d n'9g1™Me9d83 eu Asp Tyr 1 5 10 <210> 65 <211>PEH/EPZSPBSEERT <213>
artificial sequence <220> <223> CDRH3 MLO nutant <400> 65 Tyr Tyr Asp Asp
Pro Tyr Cys Leu Asp Tyr 1 5 10 WD 200474106383 PCT/ EP2004/ 005687 75 <210>
66 <223> C(DRH3 M4 mutant
<400> 62

Tyr Ser Asp Asp His Tyr Cys Leu Asp Tyr
1 5 10

<210> 63
<211> 10
'«212> PRT

<213> artificial sequence

<220>

<223> CDRH3 M7 mutant

<400> 63

Iyr Tyr Asp Ala ?is Tyr Cys Leu Asp Igr

<210> 64
<211> 10
<212> PRT

<213> artificial sequence

<220>
<223> CDRH3 M9 mutant
<400> 64

Tyr Tyr Asp Asp GIn Tyr Cys Leu Asp Tyr
1 5 10

<210> 65
<211> 10
<212> PRT

<213> artificial sequence

<220>
<223> CDRH3 M10Q mutant
<400> 65

Tyr Tyr ASp Asp Pro Tyr Cys Leu Asp Tyr
1 5 10



<211> 10 <212> PRT <213> artificial sequence <220> <223> CDRH3 ML1 nut ant
<400> 66 Tyr Phe Asn Asp His Tyr Cys Leu Asp Tyr 1 5 10 <210> 67 <211> 10
<212> PRT <213> artificial sequence <220> <223> CDRH3 ML3 nmutant <400> 67
Tyr Tyr Asn Asp G n Tyr Cys Leu Asp Tyr 1 5 10 <210> 68 <211> 10 <212>
PRT <213> wghidihfdzgd sequence <220> <223> CDRH3 MO %onog/ﬁ&gﬁ 68 Tyr
H's Asp Asp Pro Tyr Cys Leu Asp Tyr 1 5 10 <210> 69 <211> 1 <212> PRT
<213> artificial sequence WO 2004/106383 PCT/ EP2004/ 005687 76 <220>
<210> 66 '

<211> 10
<212> PRT

<213> artificial sequence

<220>

<223> CDRH3 M1l mutant

<400> 66 _

Tyr Phe Asn Asp His Tyr Cys Leu Asp Tyr
1 5 10

<210> 67
<211> 10
<212> PRT

<213> artificial sequence

<220>

<223> CDRH3 M13 mutant

<400> 67

Iyr TYr Asn Asp ng Tyr Cys Leu Asp I%r

<210> 68
<211> 10
<212> PRT

<213> artificial sequence

<220>

<223> CDRH3 M20 mutant

<400> 68

{yr His Aﬁp ésp grp Tyr Cys Leu Asp {gr

<210 69
<211> 10
<212> PRT

<213> artificial sequence



<223> CDRH3 M/6 nutant <400> 69 Tyr Tyr Asp Asp Asn Tyr
5 10 <210> 70 <211> 18 <212> PRT <213> artifici al
Gu dy Ay Ser Ay Ay Ser Ay Ay Ser Ay

original linker <400> 70 Val

Ay Ser Ay 10 15 Val Asp <210> 71 <211> 357 <212> DNA <213>
artificial ‘é’gﬁ%“ﬁ@@%zzm <223> anti-CD3 VH <400> 71 MHAERAMAESSFcagcagt ¢
aggggct gaa ctggcaagac ctggggcctc agtgaagatg 60 tcctgcaaga cttctggcta
cacctttact aggtacacga tgcactgggt aaaacagagg 120 cctggacagg gtctggaatg

gatt ggat<@etatt aat ccta gccgtggtta tactaattac 180 aatcagaagt tcaaggacaa
ggccacatt g,act acag aat cct ccag cacagcctac 240 atgcaactga gcagcctgac
atctgagdﬁgsﬁcFB gﬁ%?"ﬁf?ﬁctgtgc aagatattat 300 gatgatcatt actgccttga

ct act ggg@gocagggcacca ctctcacagt ctcctca 357 <210> 72 <211> 119 <212> PRT

WD 2004/ 106383 PCT/ EP2004/ 005687 77 <213> artificial sequence
Iyr Tyr Asp Asp %sn Tyr Cys Leu Asp Igr

Cys Leu Asp Tyr 1
sequence <220> <223>

70
18

<210>
<211>
<212>
<213>

PRT

artificial sequence

<220>
<223
<400>

original Tinker

70

val GTu Gly Gly ser Gly Gly Ser Gly Gly ser Gly Gly Ser Gly Gly
1 5 10 15

val Asp

<210>
<211>
<212>
<213>

71
357
DNA

artificial sequence

<220>
<223>
<400> 71

anti-cD3 wH

gatatcaaac tgcagcagtc
tcctgcaaga cttctggcta
cctggacagg gtctggaatg
aatcagaagt tcaaggacaa
atgcaactga gcagcctgac

gatgatcatt actgccttga

<210> 72
<211> 119

«212> PRT

aggggctgaa
cacctttact

gattggatac
ggccacattg
atctgaggac
ctactggogc

ctggcaagac
aggtacacga
attaatccta
actacagaca
tctgcagtct

caaggcacca

ctggggectc
tgcactgggt
gcegtggtta
aatcctccag
attactgtgc

ctctcacagt

agtgaagatg
aaaacagagg
tactaattac
cacagcctac
aagatattat

ctcctca

60
120
180
240
300
357



<220> <223> anti-CD3VH <400> 72 Asp Ile Lys Leu dn G@n Ser Ay Ala Qu
Leu Ala Arg Pro dy Ala 1 5 10 15 Ser Val Lys Met Ser Cys Lys Thr Ser Ay
Tyr Thr Phe ThrArg Tyr 20 25 30 Thr Met His Trp Val Lys G n Arg Pro Gy G n

Gy Leu A yah 35 40 45 Gy Tyr Ile Asn Pro ser hr Asn
Tyr Asn G?\Uo&yé’u‘gh%s 50 55 60 Lys Asp Lys Ala Thr _LeUAﬁ(gr/ﬁﬁ\é?J%é%ILys Ser
Ser Ser Thr Ala Tyr 65 70 75 80 Met G Leu ser ser Leu Thr Ser G u Asp
Ser Al a<Mab Bifyialseq@mc80 95 Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu
Asp Tyr Trp Gy Gn Gy 100 105 110 Thr Thr Leu Thr Val Ser Ser 115 <210>
73 <211> 318 <212> DNA <213> artificial sequence <220> <223> anti-CD3 VL
<400> 73gacattcagc tgacccagtc tccagcaatc atgtctgcat ctccagggga gaaggtcacc
60 atgacctgca gagccagttc aagtgtaagt tacatgaact ggtaccagca gaagtcaggc 120
acct ccct@d> aagat§3E ttat gacaca tccaaagtgg cttctggagt cccttatcge 180
ttcagt 9g9q@. 9999t ct gg gacctcatac tctctcacaa tcagcagcat ggaggctgaa 240
gatgctgcca cttattactg ccaacagtgg agtagtaacc cgctcacgtt cggtgctggg 300
accaago%sg:gﬂagg(wgaaa <§5’l1:86VDS®O@M 19063%31 Bar IAEPZ’@DM@O%BBZM

ser val Lys ggt ser Cys Lys Thr ggr Gly Tyr Thr Phe ggr‘Arg Tyr

Thr Met His Trp val Lys Gin Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly E%r Ile Asn Pro Ser %gg Gly Tyr Thr Asn E%r Asn GIn Lys Phe

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser S§r Leu Thr Ser Glu Gap ser Ala val Tyr gyr Cys
8 5

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr val Ser Ser
115
210> 73
<211> 318
<212> DNA

<213> artificial sequence

<220>
<223> anti-Ccb3 vL

<400> 73
gacattcagc tgacccagic tccagcaatc atgtctgcat ctccagggga gaaggtcacc 60

atgacctgca gagccagttc aagtgtaagt tacatgaact ggtaccagca gaagtcaggc 120
acctccccea aaagatggat ttatgacaca tCcaaagtgg cttctggagt cecttatcege 130
ttcagtggca gtgggtctgg gacctcatac tctctcacaa tcagcagcat ggaggctgaa 240
gatgctgcca cttattactg ccaacagtgg agtagtaacc cgctcacgtt cggtgctggg 300
accaagctgg agctgaaa 318



78 <210> 74 <211> 106 <212> PRT <213> artificial sequence <220> <223>
anti-cD3 VL <400> 74 Asp Ile dn Leu Thr An Ser Pro Ala Ile Mt Ser Al a
Ser Pro dy 15 10 15 du Lys Val Thr Met Thr Cys Arg Ala ser ser ser Val
Ser Tyr nmet_20 25 30 Asn Trp Tyr A n A n Lys Ser Gy Thr Ser Pro Lys Arg
Trp 11e TyrOXRHAE3s Asp Thr Ser Lys Val Ala Ser Gy VACTEPYPOF(I563G g phe
ser Gy Ser 50 5560 dy Ser @y Thr r Tyr Ser Leu Thr Ile 5er ser Mt
Gu Ala u 65 70 75 80 Asp Ala Ala Thr Tyr Tyr Cys G n A@n Trp ser Ser
Asn Proc<imes Thar 85 90 95 Phe Ay Ala Ay Thr Lys Leu Qu Leu Lys 100 105
<210> 75 <211> 10 <212> PRT <213> artificial sequence <220> <223> vH CDR1
anti - CD2M2408¢ 75 Gy Tyr Thr Phe Thr Arg Tyr Thr Met His 1 5 10 <210> 76

<211> 312> err

<213> artificial sequence

<220>

<223> anti-CD3 VL

<400> 74

Asp Ite GIn Leu Thr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly
1 5 10 15

Glu Lys val ;gr Met Thr Cys Arg é1a Ser Ser ser val ggr Tyr Met
: 5

Asn Trp ;gr GIn GIn Lys Ser géy Thr ser Pro Lys Qgg Trp Ile Tyr

Asp Thr Ser Lys val aAla Ser Gly val Pro Tyr Arg Phe Ser Gly Ser
50 : 55 60

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu
65

Asp Ala Ala Thr Tgr Tyr Cys GIn Gln grp Ser Sar Asn Pro sgu Thr
8 0

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105

<210> 75

<211> 10

<212> PRT

<213> artificial sequence

<220>

<223> vH CPR1 anti-CD3

<400> 75

§1y Tyr Thr phe Ehr Arg Tyr Thr Met gas
<210> 76

<211> 357



WO 2004/ 106383 PCT/ EP2004/ 005687 79 <212> .DNA <213> artificial sequence
<220> <223> VH anti-CD3 cys->ser <400> 76 gatatcaaac tgcagcagtc aggggctgaa

ct ggcaagac ctggggcctc

aggt acacgayhgHRRhGHI!

attaatccta gccgtggtta tactaatta4 180 .aatcagaagt tcaaggacaa ggccacattg

act acagaca aat cctccag
t ct gcagier> abwmact gt gc
tct%acaqt
hté
Gy Ala Qu Leu Ala Arg Pro dy Ala 1 5 10 15 Ser Val Lys

caaggcacca C
artifi &> s

Leu dn On Ser

Bl

agt gaagatg 60 tcctgcaaga cttctggcta cacctttact
aaaacagagg 120 cctggacagg gtct 099t ahiagat ac

cacagcctac 240 aggcaactga gcagcctgac atctgaggac

aagatattat 300 . gatgatcatt actcccttga ctactggggc

ctcctca 357 <210> 77 <211> 119 <212> PRT <213>
BWEICe223> vH anti-CD3 cys->ser <400> 77 Asp |lle Lys

Met Ser Cys Lys Thr Ser Ay Tyr Thr Phe Thr Arg Tyr 20 25 30 Thr Met His
Gn Arg Pro Ay An Ay Leu Gu Trp Ile 35 40 45 dy Tyr lle
Asn Pro,ser O Gnfd ¥o3¥ysI¥apAsn Tyr Asn G n Lys Phe 50 55 60 Lys Asp Lys
Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt dn
Ser Gu ASB% Ser Al a Val &SEFT r Cys 85 90 9&50 Ala Arg

Trp Val<2g

Leu Ser<48@sr Ffeu Thr
Tyr Ty92EN5aaR_ tHFA9Cqghc aggaf

IAEFPITGR92Fr 79EPgRgaty

tcctgcaaga cttctggcta cacctttact aggtacacga tgcactgggt aaaacagagg 120

cctggacagg gtctggaatg gattggatac attaatccta gccgtggita tactaattag “180

aatcagaagt tcaaggacaa ggccacatig actacagaca aatcciccag cacagcctac 240

atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtgc aagatattat 300

gatgatcatt actcccttga ctactggggc caaggcacca ctctcacagt ctcctca 357

<210>
<211>
<212>
<213>

<220>
<223
<400
Asp Ile
1

ser val

Thr Met

Gly Tyr
50

Lys Asp

65

Met Gln

Ala Arg

Thr Thr

77
119
PRT

artificial sequence

vH anti-cD3 cys->ser

77

Lys Leu

Lys Met
20

His Trp
35
ITe Asn

Lys Ala

Leu Ser

§1n Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala

10 : 15

ser cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr

25 30

val Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile

40 45

Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe

Th

55 60

r Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
70 75 80

ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys

85

20 95

Tyr I%E Asp Asp His Tyr Ser Leu Asp Tyr Trp Gly Gln Gly

105 110

Leu Thr val Ser Ser



|

100 105
80 115
VH cDR3
1510

EpCAM 3-
aacct ggggc ctcagt gaag

ggct aggttg ggtga
ct ggaagt gg t aatact cac

110 Thr Thr Leu Thr Val ser ser WD 2004/ 106383 PCT/ EP2004/ 005687
<210> 78 <211> 10 <212> PRT <213> artificial sequence <220> <223>
anti-CD3 cys->ser <400> 78 Tyr Tyr Asp Asp H s Tyr ser Leu Asp Tyr
<210> 79 <211> 360 <212> DNA <213> artificial sequence <220> <223>
1 WP 20041538379 gaggt gcage tgectcgageca gt ct ggaget PERERGHIGER7

60 atatcctgca aggcttctgg atacgccttc actaact act

120 aggcctggac atygacttga gtggattgga gatcttttcc

180 tacaatgaga ggttcagggg caaagccaca ctgactgcag

240

agcag

acaaat cctc g
tctatttedig>t

ccacggt gaG.Ccaict cct ca

agcacagcc
d%bagattg

360

<210> 80 <211> 120

sequence <220> <223> EpCAM 3-1 VH
<212> PRT
<213> artificial sequence
<220>
<223> VH CDR3 anti-Cb3 cys-»>ser
<400> 78 |

Tyr Tyr Asp Asp His Tyr Ser Leu Asp Tyr
1 5 10

<210>
<211>
<212>
<213>

<220>
<223>
<400>

79
360
DNA

artificial sequence

EpCAM 3-1 VH
79

gaggtgcagc tgctcgagca gtctggaget

atatcctgca aggcttctgg atacgeccitc

aggcctggac atggacttga gtggattgga

tacaatgaga ggttcagggg caaagccaca

tttatgcagc tcagtagcct gacatctgag

aggaactggg acgaggctat ggactactgg

<210>
<211>
<212
<213>

<220>
<223>
<400

80
120
PRT

artificial sequence

EpCAM 3-1 VH
80

gagctggtga
actaactact
gatcttttec
ctgactgcag
gactctgetg
ggccaaggga

aacctggagc
ggctaggttg
ctggaagtgg
acaaatcctc

tctatttctg

‘ccacggtcac

ctcagtgaag
ggtaaagcag
taatactcac
gagcacagcec
tgcaagattyg

cgtctccteca

Glu val GIn Leu Leu Glu GIn Ser Gly Ala Glu Leu val Lys Pro Gly
1 5 10 15

tttatgcagc tcagtagcct gacatctgag gactctgctg
300 aggaactggg acgaggctat ggactactgg ggccaaggga
<212> PRT <213> artificial

60
120
180
240
300
360



st

<400> 80 Au Val @n Leu Leu u Gn ser Ay Ala Qu Leu Val Lys Pro dy 1
5 10 15 WD 2004/ 106383 PCT/ EP2004/ 005687 81 Ala ser Val Lys Ile ser Cys Lys
Ala Ser Ay Tyr Ala Phe Thr vMn 20 25 30 Tyr Trp Leu Ay Trp Val Lys Gn
Arg Pro G j Leu Gu Trp 35 40 45 Ile Ay Asp Leu Phe Pro Ay Ser
dy Asn Th%oﬂn@u%:)rés%n AQu Arg 50 55 60 Phe Arg Gy L el Oﬂgﬂ%sf_eu Thr
Ala Asp Lys Ser Ser Ser Thr Ala 65 70 Jp 80 Phe, Met G n Leu ser Ser Leu
Thr Ser Gd u Asp Ser Ala Val Tyr Phe 85 90 95 Cys Ala Arg Leu Arg Asn Trp
Asp Gu Ala Met _Asp Tyr Trp Ay Gn 100 105 110 GI¥ Thr Thr Val Thr Val
Ser SerAl5en¥pl LysiBfe g @zaysgf Sergby TpRA 12D Wi #FRi ci al sequence
<220> <223> EpCAﬁ 3-1 VL <400>- gagctcgtca tgacccagtc tccatcttat
cttgctgcat ctcctggaga aaccattact 60 attaattgca gggcaagtaa gagcattagc

aaat at t Tay Tor tLgytEy cerrad@ighracdn AraoProghadiasacily aua@bcret tatctact ct

ggat ccactt tgé atctgg aatt ccat’a 180 aggttcagtg gcagtggatc tggtacagat
ttcactctca ccatcagtag cctggagcct 240 gaagattttg caatgtatta ctgtcaacag

cat aat gabd (éggt asgtL&oaRhegMocg?ag;gg Gﬂ@OAsngglgﬁ%gaayc Adngapategqa a 321 <210> 82

Phe Arg Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala
65 70 ' 75 80

Phe Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Phe
85 90 95
Cys Ala Arg Leu Arg Asn Trp Asp Glu Ala Met Asp Tyr Trp Gly GlIn
100 105 ‘ 110

Gly Thr Thr val Thr vai Ser Ser
115 120

<210> 8l

<211> 321

<212> DNA

<213> artificial sequence’

<220>
<223> EpCAM 3-1 VL

<400> 81
gagctcgtca tgacccagtc tccatcttat cttgetgeat ctectggaga aaccattact 60

attaattgca gggcaagtaa gagcattagcC aaatatttag cctggtatca agagaaacct 120
gggaaaacta ataagcttct tatctactct ggatccactt tgcaatctgg aattccatca 180'
aggttcagtg gcagtggatc tggtacagat ttcactctca ccatcagtagq cctggagoct 240
gaagattttg caatgtatta ctgtcaacag cataatgaat atccgtacac gttcggagag 300
gggaccaagc ttgagatcaa a 321

<210> 82
‘<211> 107
<212> PRT

<213> artificial sequence

<220>



<211> 107 <212> PRT <213> artificial sequence <220> WO 20041106383
PCT/ EP20041005687 82 <223> EpCAM 3-1 VL <400> 82 G u Leu Val Met Thr dn
ser Pro Ser Tyr Leu Ala Ala ser Pro Ay 15 10 15 du Thr Ile Thr Ile Asn

Cys Arg A S5er Ile S5er Lys Tyr 20 25 30 Leu Ala Trp Tyr A n Qu
Lys Pro d 3"@%@4)'7%38%% Lys Leu Leu Ile 35 40 45 Tyr S@FT@P&"éé‘r‘Sﬁ%r Leu
G@nser Ay Ile Pro Ser Arg Phe S5er Ay __50 55 60 ser Ay 5er @y Thr Asp
Phe Thr Leu Thr Ile ser Ser Leu Gu Pro%%65 70 75 80 Qu Asp Phe Ala Met
Tyr Tyr &y6 Gaea@dRniHus Asn Gu Tyr Pro Tyr 85 90 95 Thr Phe Ay Ay Gy

Thr Lys LeU Gu Ile Lys 100 105 <210> 83 <211> 372 <212> DNA <213>
artifici<dP®sefience <220> <223> EpCAM 3-5 VH <400> 83 gaggt gcagc

t gct cgagea 18k Gl9IRACTHIRIFRG AR 98CSTHIgACTH! KADEER3Y. &Yy Ct gt cctgca
aggcttctigg ctacacctts acaagctatg gtttiaagctg ggt gaagcag 125 agaact ggac

agggccttga gtggattgga gaggtttatc ctagaattgg taatgcttac 180 tacaatgaga
agtt caaggg ﬁ?aﬁﬁcffc P ELIAGHACAY gz_:z?‘@@F Q55 CSe(f‘aQ'Pea%g’lg ©9s 235

Leu Ala Trp Tyr GlIn Glu Lys Pro Gly Lys Thr Asn Lys Leu Leuy Ile
35 ' 40 45

Tyr §Sr Gly Ser Thr Leu Glin Ser Gly Ile Pro ger Arg Phe Ser Gly
0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 : 70 75 80

Glu Asp Phe Ala Met Tyr Tyr Cys GIn Gln His Asn Glu fyr Pro Tyr
85 90 95

Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 83

211> 372

<212> DNA

<213> artificial sequence

<220>
<223> EpCAM 3-5 VH

<400> 83
gaggtygcagc tgctcgagca gtctggagct gagctggtaa ggcctgggac ttcagtgaag 60

ctgtcctgca aggettctgg ctacaccttc acaagetatg gtttaagctg ggtgaageag 120
agaactggac agggccttga gtggattgga gaggtttatc ctagaattgg taatgcitac 180
tacaatgaga agtitcaaggg caaggccaca ctgactgcag acaaatcctc cagcacageg 240
tccatggage tccgcagect gacatctgag gactctgegg tctatttctg tgcaagacgg 300
ggatcctacg gtagtaacta cgactggtac ttcgatgtct ggggccaagg gaccacggtc 360

accgtctect ca ' 372

<210> 84
<211> 124
<212> PRT



t ccat ggagc tccgcagcct gacatctgag gactctgcgg tctatttctg tgcaagacgg 300
ggatcctacg gtagtaacta cgactggtac ttcgatgtct ggggccaagg gaccacggtc 360
accgtctcct ca 372 <210> 84 <211> 124 <212> PRT WD 2004/ 106383

PCT/ EP20044@00631063883 <213> artificial' sequence <2203, ﬁ}%ﬁﬁ{ﬁp M 3-5 VH
<400>84GIuVaIGInLeuLeuGiIIGInSer GIyAIaGIuLeu rody 1
5 10 15 Thr Ser Val LYS Leu ser Cys Lgg Ala ser Ay Tyr Thr Phe Thr Ser 20
25 30 <PyB> GhytilfduiSBeseduepcd/al Lys A n Arg Thr Gy An dy Leu Qu Trp 35
40 45 Ile Ay GQu Val Tyr Pro Arg Ile Gy Asn Ala Tyr Tyr Asn GQu Lys. 50 55
60 Phe Lys Gy LyS Ala Thr Leu Thr Ala ASP Lys ser Ser ser Thr Ala 65 70
75 80 Sep- Met G u Leu Arg Ser Leu Thr ser Gu Asp Ser Ala Val Tyr Phe 85 90
95 Cys Ala Ar Ciy ser Tyr Ay Ser Asn Tyr Asp Trp Tyr Phe Asp 100 105
110 Va|<2?$>p @%‘ &y Thr Thr val Thr Vval Ser ser 115 120 <210> 85 <211>
336 <2Ldm DR <213> artificial sequence <220> '

Glu val GIn Leu teu Glu GIn Ser Gly Ala Glu Leu val Arg Pro Gly
1 5 10 15

Thr Ser val 555 Leu Ser Cys Lys %}a ser Gly Tyr Thr gge Thr ser

Tyr Gly Leu Ser Trp val Lys GIn Arg Thr Gly G1In Gly Leu Glu Trp
35 40 45

Ile ggy Glu val Tyr Pro ggg Ile Gly Asn Ala E%r Tyr Asn Glu Lys

Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala

65 70 75 80
Ser Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Phe
85 90 95
Cys Ala Arg Arg Gly Ser Tyr Gly Ser Asn Tyr Asp Trp Tyr Phe Asp
100 105 - 110
val Trp Gly Gln Gly Thr Thr val Thr val ser ser
115 120
<210> 85
<211> 336
<212> DNA

<213> artificial sequence

<220>
<223> EpCAM 3-3 VL

<400> 85 _
gagcrcotga tgacccagac tccactctec ctgcctgtca gtcttggaga tcaagectce - 60

atctcttgca gatctagtca gagccttgta cacagtaatg gaaacaccta tttacattgg 120
tacctgcaga agccaggcca gtctccaaag ctectgatct acaaagtttc caaccgattt 180
tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc 240
agcagagtgg aggctgagga tctgggagtt tatttctgct ctcaaagtac acatgttccg 300
tacacgttcg gaggggggac caagcttgag atcaaa 336



<223> EpCAM 3-5 VL <400> 85 gagctcgtga tgacccagac tccactctcc ctgcctgtca
gtcttggaga tcaaccctcc 60 atctcttgca gatctagtca gagccttgta cacagtaatg
gaaacaccta tttacattgg 120 tacctgcaga agccaggcca gtctccaaag ctcctgatct
acaaagtttc_caaccgattt 180 tctggggtcc cagacaggtt cagtggcagt at caggga
cagatttcac%f"@ﬂgﬁﬁ?’c 240 agcagagtgg aggctgagga tct ggggﬁ?@"%&l’?oﬁ gct
ctcaaagtac acatgttccg 300 tacacgttcg ggggggggac caagcttgag atcaaa 336 WO
2004/ 106383 PCT/ EP2004/ 005687 84 <210> 86 <211> 112 <212> PRT <213>
artifickalo>segfuence <220> <223> EpCAM 3-5 VL <400> 86 G u Leu Val Met Thr
G@n Thr go Let] Ser Leu Pro Val Ser Leu Ay 15 10 15 Asp A n Ala ser lle
ser Cys~ ]ﬁ ser Gn Ser Leu Val H's Ser 20 25 30 Asn Ay Asn Thr Tyr
LeU H s<drp Ter Leu G n Lys Pro Ay G n Ser 35 40 45 Pro Lys LeU Leu Ile
Tyr Lys. Val Ser Asn Arg Phe Ser Gy VvVal Pro 50 55 60 Asp Arg Phe ser Ay
Ser d y<&b¥ @RFiITifiaASFIBHEeThr Leu Lys lie 65 70 75 80 ser Arg Val Gu
Ala Qu Asp Leu Gy Val Tyr Phe Cys Ser G n Ser 85 90 95 Thr H's Val Pro

Tyr Thr Phe Gy Gy Ay Thr Lys LeU Gu Ile Lys 100 105 110 <210> 87 <211>
360 <220>

<223> EpCAM 3-5 VL

<400> 86

Glu Leu val Met Thr GIn Thr Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10 15

Asp GIn Ala Ser Ile Ser Cys Arg Ser Ser GIn Ser Leu val His Ser
20 25 30

Asn Gly %gn Thr Tyr Leu His zap Tyr Leu GIn Lys Pgo Gly Gln Ser
4

Pro Eys Leu Leu Ile Tyr Lys val Ser Asn Arg gge ser Gly val Pro
0 .55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Phe Cys Ser Gln Ser

85 90 95
Thr His val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 87
<211> 360
<212> DNA

<213> artificial sequence

<220>
<223> EpCAM 4-1 vH

<400> 87 . .
gaggtgcage tgctcgagca gtctggaget gagctggtaa ggectgggac ttcagtgaag 60

atatcctgca aggcttctgg atacgccttc actaactact ggctaggitg ggttaagcag 120
aggcctggac atggacttga atgggitgga gatattttcc ctggaagtgg taatgctcac 180
tacaﬁtgaga agttcaaggg caaagccaca ctgactgcag acaagtcctc gtacacagec 240

tatatgcagc tcagtagcct gacatctgag gactctgctg tetatttcty tgcaagattg 300



<212> DNA <213> artificial sequence <220> <223> EpCAM 4-1 VH <400> 87
gaggt gcagc tgctcgagca gtctggagct gagctggtaa ggcctgggac ttcagtgaag 60
atatcctgca aggcttctgg atacgccttc actaactact ggctaggttg ggttaagcag 120
aggcct ggacywghasiskPa atgggttgga gatattttcc ctggaagt 99 4GatSedoass SO

t acaat gaga agttcaaggg caaagccaca ctgactgcag acaagtcctc gtacacagcc 240

t at at gcagc tcagtagcct gacatctgag gactctggctg tctatttctg tgcaagattg 300 WO
20041106383 PCT/ EP2004/ 005687 85 cggaact ggg acgaggct at gcgact actq%g
ggccaad§gerctedt gelroac Ty PBICRt | S%(raag0p0Sraggatent 16uteertca 1 236PRT <213>
artificial sequence <220> <223> EpCAM 4-1 VH <400> 88 G u Val Gn Leu Leu
Gu dm2Ber 8y Ala Qu Leu Val Arg Pro dy 1 5 10 15 Thr Ser Val Lys Ile
ser cys Igs ﬁ#a Ser Ay Tyr Ala Phe Thr Asn 20 25 30 Tyr Trp Leu Ay Trp
Val Lys2&h Pro Gy Hs Ay Leu Gu Trp 35 40 45 Val Ay Asp lle Phe
Pro G yser iy Asn Ala His Tyr Asn Qu Lys 50 55 60 Phe Lys Gy Lys Ala
Thr Leu Thr Ala Asp_Lys Ser Ser Tyr Thr Ala 65 70 75 80 Tyr Met G n Leu
Ser serldu FHy ToelalGFeaupRse Ser Ala Val Tyr phe 85 90 95 Cys Ala Arg Leu
Arg Asn Trp Asp Gu Ala Met Asp Tyr Trp Ay Gn

<220> _

<223> EpCAM 4-1 VH

<400> 88

gﬁu val GIn Leu is.eu Glu G'In.Ser Gly %a Glu Leu val Arg igo Gly

Thr Ser val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn
20 25 30

Tyr Trp ggu Gly Trp val Lys ggn Arg Pro Gly His ggy Leu Glu Trp

val Géy Asp Ile Phe Pro §1y Ser Gly Asn Ala gis Tyr Asn Glu Lys
5 5 0

phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Tyr Thr Ala
65 _ 70 75 80

Tyr Met Gln Leu ggr Ser Leu Thr Ser géu Asp Ser Ala val g§r Phe

Cys Ala Arg Leu Arg Asn Trp Asp Glu Ala Met Asp Tyr Trp Gly Glin

100 105 110
Gly Thr Thr val Thr val Ser Ser
115 120
<210> 89
<211> 339
<212> DNA

<213> artificial sequence

<220>
<223> EpCAM 4-1 VL

<400> 89 ,
gagctcgtga tgacacagtc tccatcctee ctgagtgtgt cagcaggaga gaaggtcact 60



100 105 110 Gy Thr Thr Val Thr Val Ser Ser 115 120 <210> 89 <211> 339
<212> DNA <213> artificial sequence <220> <223> EpCAM 4-1 VL <400> 89
gagct cgtga tgacacagtc tccatcctcc ctgagtgtgt cagcaggaga gaaggtcact 60 WO
2004/ 106383 PCT/ EP2004/ 005687 86 at gagctgca agtccagtca gagtctgtta

aacagt ggaa Yt ¥AY%d™Ha ctacttggecc 120 tggtaccage agaaacggﬁ’gpﬂ‘eg(%@”cct
aaactgttga tctacggggc atccactagg 180 ggatctgggg tccctgatcg cttcacagge
agt ggat g g%g”@aagé*éctcﬁbﬁécEﬁ&%&azé’&agég%ﬁﬁmgiﬁgw%%&ba@c agaggf ggca
gtttattact gtcagaatga ttatagttat 300 ccgtacacgt tcggaggggg gaccaagctt
gagat caigdt38929C<29qs COWO<QRPSCYUCEY AAAFIPEIGPRTLIIUYSC ALECIGLadhl s ence

<220> < - 0] : S
Leu ser a@aﬁtwé&t&a %/@g 5%99%9?53%&% séé\a/léild\élat'tkcﬁ -ganlé¥§§ g(r:é g/sﬂlr_o;s > grer grer

A n Ser ateagcagng PeIRgBergaR2@gRTLRRa @tparitsnt @tuagapsgdsmafagttaeu ARG Trp Tyr

Gn dAn_Lys Pr % G.n_ 35 40%% Pro. Pro Lys Leu Leu Ile Tyr Al a ‘Ser
The arg<WGeEHt Bepadbe Gfcasncly ddotecadd 3%

<210> 90

211> 113

<212> PRT

<213> artificial sequence

<220> )

<223> EpCAM 4-1 VL

<400> 90

Glu Leu val Met Thr GIn Ser Pro Ser Ser Leu Ser val Ser Ala Gly
1 5 10 15

Glu Lys val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Ash Ser

20 25 30

Gly Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gln
_ 35 40 45 -

Pro Pro Lys Leu Leu Ile Tyr Gly Ala Ser Thr Arg Glu Ser Gly val

50 55 60
Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly ThrAAsp Phe Thr Leu Thr
65 70 75 80
ITe Ser Ser val GIn Ala GTu Asp Leu Ala val Tyr Tyr Cys GIn Asn
85 90 95
Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110

Lys

<210> 91

<211> 372

<212> DNA

<213> artificial sequence



Pro Asp Arg Phe Thr Ay Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80
Ile ser ser Val G n Ala Qu Asp Leu Ala Val Tyr Tyr Cys @n Asn 85 90 95
Asp Tyr ser Tyr Pro Tyr Thr Phe Ay Gy @y Thr Lys Leu Qu Ile 100 105 110

Lys <210> 372 <212> DNA <213> artificial 41106383
T AR s e EpCAM 4- 7 VH <400>q’§’%§g§%‘§§’80

t gct cgagca gtctggagct gagctggcga ggcct gggge ttcagt gaag ctgtcctgca
aggct t ey ct acaccttc acaaactatg gtttaagctg ggtgaagcag 120 aggcct ggac
aggt cct ga gaggtttatc ctagaattgg taatgcttac 180 tacaatgaga
agttcaaégg1> c‘é\ ctgactgcag acaaatcctc cagcacagcg 240 tccatggagc
t ccgcagagts gggct ct gag gactctgcgg tctatttctg tgcaagacgg 300 ggatcctacg
at act a@aggxg«:ggxcttggtcgagdat SUADgREt: APgYeIrgaguycghgupac goegid3deg acdet ct cct ca
372 <210> artificial uence 0> <223>

EpCAM FETROc B0 A TFOR T e ReT A Pt SolPAHS Al aliu Lou Ala
Arg Pr ggghytggéc Sgdttcitya ftdyabeygaVedgotyntbettabedrtoy staygevbha Setsod y Tyr Thr
Phe -nqkaégglgaga agttcaaggg caaggccaca ctgactgcag acaaatcctc cagcacagcg 240

tccatggage tccgeagect gacctctgag gactctgegg tctattitctg tgcaagacgg 300

ggatcctacg atactaacta cgactggtac ttcgatgtct ggggccaagg gaccacggtc 360

accgtctect ca 372

<210> 92
<211> 124
<212> PRT

<213> artificial sequence

<220>

<223> EpCAM 4-7 VH

<40G> 92

glu val GIn Leu geu Glu GIn Ser Gly ?8a Glu Leu Ala Arg igo Gly

Ala ser val L%S Leu Ser Cys Lys g}a ser Gly Tyr Thr gge Thr Asn
2

Tyr Gly ggu ser Trp val Lys G%n Arg Pro Gly Gln V§1 Leu Glu Trp
4 4

Ie ggy Glu val Tyr Pro égg Ile Gly Asn Ala g%r Tyr Asn Glu Lys

phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala
65 70 75 80

Ser Met Glu Leu Arg ser Leu Thr Ser Glu Asp ser Ala val Tyr phe
85 20 95

Cys Ala Arg Arg Gly Ser Tyr Asp Thr Asn Tyr Asp Trp Tyr Phe Asp
100 105 110

val Trp Gly GIn Gly Thr Thr val Thr val ser Ser
115 120

<210> 93



20 25 30 Tyr Ay Leu 5er Trp Val Lys A n Arg Pro Gly A n Val Leu Gu Trp
35 40 45 1le Ay GQu Val Tyr Pro Arg Ille Ay Asn Ala Tyr Tyr Asn G u Lys
55 60 Phe Lys Ay Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala 65
70 75 80 Ser Met Qu Leu Arg 5er Leu Thr 5er A u ASP Ser_Ala Val Tyr Phe 85
90 95 CysWAWMEBA g Gy Ser Tyr Asp Thr Asn Tyr Asp RCPERYMERS Asp 100
105 110 vVal Trp dy @dn @y Thr Thr Vval,JThr Val 5er Ser 115 120 <210> 93
WD 2004/ 106383 PCT/ EP2004/ 005687 88 <§ﬁl> 336 <212> DNA <213> artificial
sequencells23@s <223> EpCAM 4-7 VL <400> 93 gagctcgtga tgacccagac -
tccactctgé ctgcctgtca gtcttggaga tcaagcctcc 60 atctcttgca gatctagtca
gagcctt@ﬁ >c & ﬁgtaatg gaaacaccta tttacattgg 120 tacctgcaga agccaggcca

gt ct ccagag- Clageidati £l saqaaagtttc caaccgattt 180 tctggggtcc cagacaggtt

cagt ggcagt ggat caggga cagatttcac actcaagatc 240 agcagagtgg aggctgagga
tctgggagtt tatttctgct ctcaaagtac acatgttccg 300 tacacgttcg gaggggggac
caagcttgag.atcaaa 336 <210> 94 <211> 112 <212> PRT <213> artificial

sequence <220>
<223> EpCAM 4-7 VL

<400> 93

50

tccactetec 60

gagctcgtoga
atctcttgca
tacctgcaga

tctggggtec

tgacccagac
gatctagtca
agccaggeca

cagacaggtt

gagccttgta
gtctccaaag

cagtggcagt

ctgectgtea
cacagtaatg
ctcctgatct

ggatcaggga

gtctiggaga tcaagcctec
gaaacaccta tttacattgg
acaaagtttc caaccgattt

cagatttcac acrcaagatc

- 120

180
240

tctgggagtt 300

336

agcagagtgg
tacacgttcg

aggctgagga
gaggggggac

tatttctgct ctcaaagtac acatgttccg

caagcttgag atcaaa

<210>
<211>
<212>
<213>

94
112
PRYT

artificial sequence

<220>
<223> EpCAM 4-7 VL
<400> 94

Glu Leu val mMet Thr Gin Thr Pro Leu Ser
1 5 10

Ley Pro Val Ser Leu Gly

15

Ser Ser Gln Ser Leu val His Ser

25 ‘ 30

Asp GIn Ala ggr Ile Ser Cys Arg

Asn Gly ggn Thr Tyr Leu His Igp Tyr Leu GIn Lys zgo Gly GIn ser

Pro ITe val Phe val

60

k%s Leu Leu TYr Lys Ser Ash Arg ser Gly Pro

Ile
80

ASD
65

Arg Phe ser Gly Ser Gly ser Gly Thr Asp Thr

70 75

Phe Leu Lys

Gln
95

Ala Glu Phe

85

Ser Arg val Glu Asp Leu Gly ;81 TYyr Cys Ser ser

His val pro Thr Phe

100

Thr Glu Ile

110

Tyr Gly Gly Gly Thr

105

Lys Leu Lys



<223> EpCAM 4-7 VL <400> 94 GQu Leu Val Met Thr A n Thr Pro Leu Ser Leu Pro
Val Ser Leu dy 15 10 15 Asp Gn Ala ser Ile Ser Cys Arg Ser Ser G n Ser
Leu Val H's Ser 20 25 30 Asn Gy Asn Thr Tyr Leu H's Trp Tyr Leu G n Lys

Pro Ay Gy $@loesss 40 45 Pro Lys Leu LeU Ile Tyr Lys Ir/eP ,Arg Phe
ser Ay Va‘.beI‘O 50 55 60 Asp Arg Phe ser dy Ser Gly\‘ge]r Mﬁ%ﬁﬂ ASP Phe

Thr Leu Lys Ile 65 70 7S 80 ser Arg Yal GQu Ala Gu Asp Leu Ay Val Tyr
Phe cys ser Gn ser 85 90 95 Thr His Val Pro Tyr Thr Phe Ay Ay Ay Thr
Lys Leu ﬁgu ge Lys 100 105 110 WO 2004/ 106383 PCT/ EP2004/ 005687 89 <210>
95 <2113 60" <212> DNA <213> artificial sequence <220> <223> EpCAM 5-10 VH
<400> @B31paggwogcagce tgctcgagca gtctggagct gagcet ggtaa ggcctgggac ttcagtgaag
60 atatcctgca aggcttctgg atacgccttc actaactact ggctaggttg ggtaaagcag 120
aggcct GG a?yacttga gtggattgga gatattttcc ctggaagtgg taatatccac 180

t acaat gags agidi¢AEeYkdkmangccaca ctgactgcag acaaatcttc gagcacagec 240
tat at gcagc tcagtagcct gacatttgag gactctgctg tctatttctg tgcaagactg 300

aggaact ggg acgagcctat ggactactgg ggccaaggga ccacggtcac cgtctcctca 360 <210>
96 <211%,4.20

<223> EpCAM 5-10 VH

<400> 95 '
gaggtgcage tgctcgagca gtctggaget gagetggtaa ggcctgggac ttcagtgaag 60

atatcctgea aggettctgg atacgccttc actaactact ggctaggttg ggtaaagcag 120
aggcctggac atggacttga gtggattgga gatattttcc ctggaagtgg taatatccac 180
'tacaatgaga agttcaaggg caaagccaca ctgactgcag acaaatcttc gagcﬁcagcc 240
tatatgcagc tcagtagect gacatttgag gactctgetg tctatttctg tgcaagactg 300
aggaactgag acgagcctat ggactactgg ggecaaggga ccacggtcac cgtetcctca 360

<210> 96
<211l> 120
<212> PRT

<213> artificial sequence

<220$

<223> EpCAM 5-10 VH

<400> 96

g'lu val GIn Leu |§eu-G1u Gin Ser Gly ?;I)a Glu Leu val Arg :Figo Gly

Thr Ser val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn
20 25 30

Tyr Trp Leu Gly Trp val Lys Gln Arg Pro Gly His Gly Leu Glu Trp
35 40 45

Ile g.‘])y Asp Ile phe Pro %y Ser Gly Asn Ile Egs Tyr Asn Glu Lys

phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lgs ser Ser Ser Thr Ala
65 70 7 80

Tyr Met Gln Leu Ser Ser Leu Thr Phe Sgu Asp Ser Ala val ggr Phe



<212> PRT <213> artificial sequence <220> <223> EpCAM 5-10 VH <400> 96 Qu
Val Gdn Leu Leu Qu Gn Ser Ay Ala Qu Leu Val Arg Pro dy 1 5 10 15 Thr
Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ala Phe Thr Asn 20 25 30 Tyr
Trp LeUdy Trp Val Lys A n Arg Pro Gy Hs Ay Leu Gu_Tr 35 40 45 1l e
Gy Asp II&V(M 4’I!’V('SS:"GIy Ser Ay Asn Ile Hs Tyr Asn d uPE§@P2“§ﬂ°(’55§87. 60. Phe
Lys Ay Lys Ala Thr Leu Thr Al a Asp Lysgigr Ser Ser Thr Ala 65 70 75 80

Tyr Met A n Leu ser ser Leu Thr .Phe Gu p Ser Ala Val Tyr Phe 85 90 95 WO
2004/ 1063831 RPCGhgERI0AA 00568 H AsPOGcTy srdlvat Asgp Tau TAS G1RABInTrp Asp G u Pro
Met Asp Tyr Trp GG G n 100 10510510 @Gy Thr ThAl®al Thr Vval Ser ser 115
120 <210> 97 <211> 339 <212> DNA <213> artificial sequence <220> <223>

EpCAM 5319 Wk Th+4@0>T8Y vBagekCcgir-ga t gacacagtc tccatcctcc ctgactgtga
cagcaggaga gaaggt cact 60 atgalpdt gca agtccagtca gagtctgtta aacagt ggaa
at caaaagaa ctacttgacc 120 tggtaccagc agaaaccagg gcagcctcct aaactgttga

tctact gggfg.atgcact agg 180
<21l> 339
<212> DNA

<213> artificial sequence

<220>
<223> EpcaM 5-10 vL

<4Q0> 97
gagctcgtga tgacacagtc tccatcctce ctgactgtga cagcaggaga gaaggtcact 60

atgagctgca agtccagtca gagtctgtta aacagtggaa atcaaaagaa ctacttgacc 120
tggtaccagc agaaaccagg gcagcctect aaactgttga tctactggge atccactagg 180
gaatctgggg tccctgatcg cttcacagge agtggatctg gaacagattt cactctcace 240 .
atcagcagtg tgcaggctga agacctggca gtttattact gtcagaatga ttatagttét 300
ccgctcacgt teggtgctgg gaccaagctt gagatcaaa 339

<210> 98
<211> 113
<212> PRT

<213> artificial sequence

<220>

<223> EpCAM 5-10 VL

<400> 98

%1u Leu val Met Thr Gln Ser Pro Ser Ser Leu Thr val Thr'?}a Gly

5

Glu Lys val TBr Met Ser Cys Lys Sgr Ser GIn Ser Leu égu Asn Ser

2 2

Gly Asn GIn Lys Asn Tyr Leu Thr Trp Tyr GIn GIn Lys Pro Gly Gln
35 40 45

Pro ggo Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
55 60



gaat ct gggg tccctgatcg cttcacaggc agtggatctg gaacagattt cactctcacc 240
at cagcagtg tgcaggctga agacctggca gtttattact gtcagaatga ttatagttat 300
ccgctcacgt tcggtgctgg gaccaagctt gagatcaaa 339 .<210> 98 <211> 113 <212>

PRT <213> sequence <220> <223> EpCAM 5-10 A u Leu
Met Th‘? é’]d;? lg‘%"re:l Pro ser Ser Leu Thr Val Thr Ala G \ﬂCTiEi)é%q@"s% G u Lys

VaI Thr Met ser Cys Lys Ser Ser G n Serg %IL_su Leu Asn Ser 20 25 30 dy Asn

A n LyspidsAspl¥Fg lpR&) THitf 6TH Berl Yy Qe EyNTRY AspiPBe Gy @unThdS 40 45 Pro Pro
Lys Leuwdeu Ile Tyr Trp7®l a ser Thr Arg7&d u Ser Ay Val 8050 55 60 WO

2004/ 106383 PCT/ EP2004/ 005687 .91 Pro Asp Arg he Thr Gy ser Gy Ser Gy Thr

Asp PheriEhceLew ot GmSAﬂaoGﬂﬁAgg el 125001 35F YRSl @1t G u Aop Leu A
Val Tyr Tyr Cys d ser Prap Leu Thr Phe Ay A a
Gy Thr Lys Leu Qu Ile 100 105 110 Lys <210> 99 <211> 15 <212> PRT

<213> adi {cLal T§xeq0‘+§n|.% TR PRE Gﬁ%%&? ShARgRn s Leﬂk&ru Ile

Lys

<210> 99
<211> 15
<212> PRT

<213> artificial sequence

<220>

<223> standard Tinker

<400> 99 '

Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 Y 5 10 15

<210> 100
<211> 47
<212> DNA

<213> artificial seguence

<220>

<223> 4-7 VL BsSpEI FOR

<400> 100

ctgaaatccy gaggtggtgg atccgagctc gtgatgaccc agactcc 47
<210> 101

<211> 52

<212>  DNA

<213> artificial sequence

<220>
<223> 4-7 vL GS15 REVs148
<400> 101



<400> 99 Ay Gy Ay Ay Ser dy Gy Ay dy Ser dy Ay Gy Ay Ser 15 10
15 <210> 100 <211> 47 <212> DNA <213> artificial sequence <220> <223> 4-7
VL BspE2 FOR <400> 100 ctgaaatccg gaggtggtgg atccgagctc gtgatgaccc agactcc
47 <210> 101 <211> 52 <212> DNA <213> artificial sequence <220> <223> 4-7
VL GS15 REVS148 <400> 101 92 ggagccgccg ccgccagaac caccaccacc tttgatctca
agcttggtcc cc 52 9

ggagccgecg ccgecagaac caccaccacce titgatctca agettggtcee ¢c 52





