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adm ni stered 1 n conbi nation rotelnaceous an

non-3r ot(@00R)kc &bl 181UgBegant gt al.n Nahéfled)an(iﬂ%a 70-084). yly aTfeve studies

d

Comyri e Tpdted B dhelpLull MchBERESRY At SRR AR alls dn siinge

separ at oy eb@hqﬂe ior a alibieal agisroacts by ak iafbdis odt @a(R}ahd;lsplﬁlJ | Carddlri 8706y
in tinmel 8 ISBﬁ% Stervals and .doses. The 11 dosage reginmen wll be
det er mi Aég %y 01y @Btidyvmgr priMY 9f Saﬁwcemomra%ntldfaa@@engtruq&shassbeen
vel | - Knaibstiated® IARISCBhad | SriallWEARTIRDAY deLicANe HodlBPERSapy

upon many factors, including the patient's’ size, s ace ar ea,
age,30t hdABERT)chasbeeosednio patients adthi ad\&tnseéot;olcs*egtal t:anmoamm ar cather

acm i ster ARy ing RRELG. TS, A BRC: (nsisudiol A o aemernt e o

I ncl ude mbesd | raoaciemals antibadyn taqGEDUS(ASBIT?ItIirﬂ@G t@ntﬂleSlbﬁ@@ﬁ@I Oérﬁ:yme

Exanpl es of non ueo Ivents are pro ene gl ycol ol yet hyl ene
P carboxypept?élase &?Pé ) as the ant:bocﬁr en%me target%g agen? ang ZD2767P, a

bis-iodo phencl mustard prodrug have been utilized. As a result, no clinical or



12 the VI-1 region of the first binding domain specifically binds to
said first nolecule, i.e. the human CD3 nol ecul e, and the VH region
of the second binding domain speC|f| C IIy bi nds to human CEA, as
defined in. nore detail |ns are onal |

' nied tGOSRBIGH GFHBnss3 TaVe herp Sﬁsvybﬁmqe@%as Gpteseryin, oA Tevels
conpri si r@lﬁ?@d‘ Up® 200 hofthl. TrRek ng@@Ejﬁ coﬁééiﬂréﬁbﬁgnﬁl%eﬂﬂﬁvdfrthﬁﬁveated
addi ti onal onprise one variable region froman anti bod

chain (' tvmqr@@tt@m)mast he at/least mdgarbresaﬂdsmb foetiiedacking Bntn-tlﬂaohrasponm
first a gfeqp dormai ns being |inked to one another via a
pol ypepti ds% ﬂtn'?%ﬂ%dsgexarrpl e of the type disclosed and clained in
EP BY 623679, but in any case | ong enough to allow the VH region and
10 VL rgﬂl qQn of ‘tbhe fi st bi ng)i&rl}g domai n and the VH regi on and VL
regi on dh YigY AebEnRIO eﬁ‘&ﬁ A6t abovEy PRiRFOViFieR Yrimeamoendrmetheds for
that, { QIRKiBRY thorASINRE GoR BIGurbesivR Shblinl ¥ @3

fi rst and second nol ecul 83lé <‘§I‘gnre Arrange%ent o lpétEdSt%/Qere ?gﬁ?gﬁﬁ%ﬁ%
first orhighlydedrabledi ng domain may be VH-VL or VL-VI. Preferably, the
arrangenent of the first binding domain specifically binding to hunman
CD3 is VH 15 VL, as shown in the follow ng Exanples. It is envisaged

t hatiot heﬁ\(fdordihgllm ofé ngspeotref therivehtion esiatezdtd\at sHarnadelitical icomposition,
Cterm nq‘éﬂ\g to the second bi ndi ng domai n. Thus, the arrangenment of

the bi ndidifPhammacestical GamPasitaRLITmRISIng A fispestisisingie chaipantivody whictd
herei n rpyg be VHcsA- VLCEA- VHco3-VLco3, VLcsA- VHCEA- VHO33-VLco3,

VHc03- Vl 033- VHCEA-VLCEA or VFIcs3-VL033-VL-csA-VIIcsA Preferably,
sai d fi r(8) afirstdindingidemiam speciiselly bindingdo hobsari GDBparat ed C-terminal |y

e br s BER RS RBha RIRR <orBh S NIAGS o bR BGEA ", 0o T anged +n
1 1St ot e gt o s i
or et e r SN DFORE SRR N, 51 e Anastol- 5y e {Ke TEPIRE0LS any
VL- B9 VESREdcld reaidde. ard tﬁé’%ﬂlrﬁﬁaéﬁﬂésg&gel oy c’?ﬁr@g@@r‘na@o ﬁ?b?tﬂ:;osh%n 95

envi saged that said first and/or seco ndi ng mal ns o
bi speci fCichE)ﬂ'lUBeOfc murineamaniosionak aotipodye AIBETr and thay atminco facido nesiduneasn

Fi 1ot "anbYEPYc Bk Eatd B A5 cRiTREs XE BA5E ope 301 AR A refEctively,

nmonaegl oruil COR- Hsodjfemunﬁemmmfocldnbsmibbap A6BB! ancbaé nembbiipeshtes X,
derived from murj r,)? 30 .a i,lggz es may be recogni sed as "fprelg ,. when
bei ng adﬁPWﬁS?F@rBj ARG hemyalaning), "M (Medhippipg}, “Bnifflyfamaie aski,
bi ndi ng gomai Wﬁrééhrfe'?e")@’ ?@Gﬁé‘sfehl@ ‘@"n@ilf‘clﬁ&a"“‘?" rggﬁgj GA ﬁdnﬂ‘f‘eq “D"

herein are prefera human origin deri rom
sequence(é‘ﬁparggcaﬂd‘)umﬁ'Sbl(Sﬂﬂm@ d&ﬁhﬁawsemf‘lf.” felucipepi ifdl(ﬁ’glenplaﬁﬁm%,r

CD3 may « (o ed,.tec ques

al so envfe@ag%gﬂ'toh e? Ea &lﬁ%ﬁ%%ﬁ( gtg? ?ﬁgﬁ'ﬁg)f? %%Jﬁpéeééeﬁd)
bi ndisng (Acgiming), i'y"QTmm)VH" (Alghie), “Dh¢Asastic Aeid); oF res@@endeng V0L
region of the first (or second) binding domain may be of nonhuman
origin. Such binding domains may be also referred to as chineric

bi ndi ng 14 GFREMBOdier®? tRE pﬁﬁhﬁa&étﬂi@hf‘@orﬁﬁ@ﬁh&? of thePi vQHﬁbr{“Js'Msecond
origin, whereas the other is of human orig resulting in

chi meri dindiepedarnaio spenifice fthhiJlﬁilaanCEBodfl th@ablwemlfrcstslr@i&j/chalrsantnbmliy

bi ndi ng Y, t r t "
munog it oeg JesGeRfhrists clerd B Ao bif RoGien B HREE Y FBYs (oEa
her g0on, IBhEO. [88) n@redpondiag eoekatial fusitonspes Lends of e CDRIAE of rdrine
| east one of  said {5‘&?@ % second bi ndi ng domai ns of the bispecific
singl e dAAMIFIAR BB A ned herein may be 10 humani zed,
CDR-grafted, chineric and/or dei munized or human, as set forth in
nore detail below It is also envisaged that the poI ypepti de |inker
The present invention provides means and methods particularly suited for the

treatment of epithelial tumor patients with high soluble CEA concentrations in their



20 "FYFDY" correspond to Kabat positions 100, 100a, 100b, 101, and
102, respectively, of CDR H3 of rrurl ne rmnocl onal antibody A5B7. It
i's envisaged that correspondi ng to Kabat

"~ positions 96 ("X1") and 99

respect i H@ppa. @CWWO& %@E&&Oﬁé@m@t@ﬁma@ﬁw%d@ tﬁ@mrum/@aﬁ%m
am no acéﬂ I'feﬁﬁl' ﬁh'ﬁ‘or &tle(rﬁ Wll"r[\j' Br"o?ges foe (URlore! R&dur dsen{- rgéb%@?c”%tss stX%

(Tyr osi ne) As artic acl
(Trypt opﬂhlmqr$ ahd for( patam;a wltlahlglret).lnmr Idaﬁlbmrﬁhnekbhaa@)aen Ifmmf.i that bprelflC

P T cpradBrbhaif ARG v PR b fiinald pomeriha el gmifi heid
" X4" s;r eséddencE Dﬁﬂ'lﬂ?ﬁ"{’lalb‘&m(sEQ IDPINED.e6@bhot, onlifl bind @@rcﬁf-ﬂb@twatarget

(Arginine), " enyl al anine), "M (Methionine), " (Qutamc

aci d), o?e"sTbuf(a’rﬁ@ é%ﬁplﬁbbe CEApsee Eﬁﬁﬁ@&ha @ndcigyre) 2/@f ) pregentynvention;
T (S
§ e%; (Ca):lent S Eé ﬁ_ﬁuﬁﬂn b TEP rfgﬁéa‘?é'c? F@nﬁi&%‘d " %Pq?%é:'?hi gﬁ%l'e)f\/ﬁﬁ

(4 ut am chrE&spdmds to Kabat pdﬂrﬁmrﬁﬁweﬁOZdﬁ;&Q HA'NQ.48) axd ¢t SDRRMH3 of murine

Eére?: Q'e)n Rbppoisat T’ﬁf"‘@?&?@@& (acheadoRh S5 ?{tﬁeﬁqé‘ﬁﬁﬁﬁﬁ §%§§5 %LEHFT"QQ'Y

bi ndiong lthoaygesingRy tof sdlttsle LEERE G Busﬁétﬂﬁl&, %urgr@lcnamném%@}esdﬁﬂumﬂ

15 herein conprises the conplete CDR-H3 with the am no acid
sequenc ePeanRg trmer oells (GS'EQW theveresgpye @Bhrg@smmnwgrqr@ o{zapdieble CEA (up

E)szlrr;): Ce)gg qﬁ%rmllg&{”om c activi {33 ;%?%g&ﬁ tpﬁ\‘ﬁm&h%mr &8H§t h%a'éltc’l'\émpg

bi speci fctdnstruogl a'ecﬂit&tl inhidhéd bydsolalsié iCRA imener @ bBtivity it SCRAD
A5B7- deri ved (ItDR " DRGLRFYFDY" (SEQ ID NO. 66) am no acid seguence

in the RASHNE WIMRECRY-domain interacting with CEA are resistant to
sol ufsl e £FEbn t i
LR g Sadih TS ok heRaL S i CORDIERSh ih FHR 21, 800p°
CDRs is ¥hadth Q%BOﬁe?7ﬂebl§DﬁCIﬁmsiﬂgiﬁi chaint arfibadies witk @& CfFA binding domain

http:// / f

squenc%@sa @lsé’ %Cg% %g&egr{dr r Pé#’lloigf E#BS ?rgag@%‘; X@ %6‘”6’38 CEA-

Kabat mpdsarvlertgnm Iaensa udﬂm:pnebedce bf é\h&h aigh ; coﬁ@%mtﬁa:tlﬂans léab@IUbleECEA For
oel |l er

Seq uenc éEStBFC‘F’erQ léri""n{d %?OVYWH@FCB‘@Q'WQSS?Y] pg{?,g@rreag{l\ﬁe '@apecnf& singlgchain

M. Nat r egh t a
b AR ebe oIl LA BSTB i VAL o

exanpl edinej He thpi gresenda of gnergpsing hamauntat dfhsalublet GEweaehgﬂmy%mnuiated

Singhe- U SP pRiE SRR 1) ol OIS MeB ol e eiiobhE (B0
205 ecmbact 6 M L sedoisfopal e e cn
et £ oot Sopal SHYDEERDRO 7T v Pere id AEMIB o inibitad
ant izzodyp fﬁ@%—asﬁgsﬁﬁéuﬁtb of %nsieazznaCEAml &9%&% ?égorfaeﬂ%d ﬁ’%rizw'?'ﬁurﬁ'{et

and are descri be 40 or Mac
7021- 7OZBAb'ﬁ5eB7t@ﬂ1¢feaﬁ GEAH \eﬁ\éh i$desived Srom MAE&b6Gance with t he

b1 Speci fmpogahe e FRRBeo Bt upR e il &N, SHBARR SRR TR S s
in the fauffivierdft ta m@dlhienlearstamuerto sofulde SEN ohen LMGQd?Jhlﬁntbly %Ehxbnr@i@
refers to

Cheer oo i dbps grafinan. wﬁ%&%%‘?mﬁiéﬁke@rc@f};gaﬁm e, CRARh a0t
(CD%oepscEnfanu c&stmgs&;if&rs@ngra@hawarmﬁbdiaé é hsgl .gmtlsefgﬂz@ Q%aha 75

natural |y expressed Honmo ‘sapi ens. | ph
Bast, Rdbehe fellowipg, blS@&ﬁlﬁpeaing!eremasl anuhndl%mas dlaitmed trereinFarei thierefore

Em |, eqbior tgf%?géiﬁ& pe&&gm@oluﬁgdﬁcgﬁfgénpcrhe%g% ‘resistance to soluble

ht t p [ 1 VW,
CEA antigen®, “resistant to soluble CEA” or related terms as used herein refers to the

fact that the cytotoxicity against CEA-positive target or tumor cells mediated by said



5 human CD3, preferably human CD3 epsilon. The second bi ndi ng domain
of the bispecific single chain antibodies as defined herein binds to
a epithelial tunor antigen, i.e. humarf} CEA (carci noenbryoni c anti gen,
car ci noenbryoni c, anti gen-re| ated cell "adhesi on nol ecul e 5; CEACAM;
CD66e) bispdaic sinals, Paloantinegies ds ot Altestad By ingregping; eRcenratiens of
accor dangg, Mt BEWN B paMRIrO LERGGES | ifie! | Thi
ant i body rrlt])l ecule is Papabl (5’ g}%é S e%tlb*]leca t%gﬁclht g@aﬁﬁ'ﬁ{géa\?\ﬁb hgg‘?\r{d/rhégh
bi ndi ng tancantratiarst oft salublehCEA, (upduruginl bas bieen testedn, Aebethfortaratoven

i i \ h . of the h 1.t t | | defined
LRI NS Y TS W Pk o e
ol el egoricefitrafichs tif &R | ddrdmyRastha c bf ”?uﬂ?:ifrﬁ gﬁﬁ%ﬂ@eﬁré heharReehist< for

regions of the human target nolecule as de erein. e specific
15 i nt erprogiessivef recusrentt ngéastatio, exrdets stagsi tumons tandi fos papientsf with high

ti 4, LnLti.ation. of ignal, e.qa., duge to th
Poncer oy Gttt B8 AR pln e Whand e g Bdifcueny
ol i gonerguttetli fon thé tréwtment iofespithelial. tumurt fetfents it gkl ihigh BBNMbRE CEA
exenplified by the specificity of a "key-lock-principle”. Thu

speci f i CCHEEMFRIANE InHBCEMasme g sequBlabesalsble (EA concerirations” as used
ant 'men-ﬁé}&mra&wtwaS&,él@ola%r&@gq%ém EbHc%r&r%tiSﬁgitﬂ%r?éP ) %ago,

result of their primary, secon y or tertrary stru re as wefl
t he resulQ &% S9eroifamg/minthis isesurmiptasme-CEA chreentratian mayHeedatpauvinkde

rmy 1 eodlfER ey o EPRA HERIHRRN Sl Soble” sturlolahibeSHER e RRpscH
" speci f i highgribamg0 ab/ran agdktdraihed e.gcbpERSRri zed primarily by two

paranmeters: a 25 qualitative paranmeter (the binding epitope, or where
the anti body binds) and a quantitative paraneter (the binding

affimit iSh I ' k [ ~wivihi j '
113 et o1k el A8 M LS ke

FACS net@bfioantigen pa@st hdetrivigbttasipi as pavider pirom, thea following thxaeswies. Bor

o | ope R bR Tk dnfin JbRBRE R F £EA Aol RRiaR G e om
and/ or - EchbiSifiored! rardiobdg i(RAb) Anommotd) bindomentbranesboliRe IDEAI bes nat lselible
oo nor SR enRbaTR TAS Iuliere Nl Aratho R A T AT Th e B St
reprigsenict B HrodicagtWned weld RPthe Bidpicime §iH%IEh@hé?Hiélﬂi%‘8Idg‘;fggnat, no

interest, whereas the noise represents the strength of ant
bi ndi ng @xpreasityseanelion of the amticD3xantisCE Adistiecifiersingle thaim donetregti ook

of inter Prefe L O :.noj. (At} Of~ apn. epito f

it er estonRPEVEL U =-Bunbfiasy Hiesh otk RTAr R RBRT Bt ChL Fas been
di f f er enitilifednfor hheepeheration] thetssssdfioTaingke draienaraibodp cordicial ivas
that the antib dg/devalu t ? bi nds the epitope of interest ina
speci 11 CXRER?ER, and secieled, Trogpdhe ot gehddpWevasTRE BiBgngfplie: ATt:CEA

bi ndisng"hiRding SR iocmbmb%ﬁézbbmat')ca tffbé Bpifirfey, dance with the
present |nvent|on_neans thap th? [spec[ I C sIngle chai n construct
does notWben dispesificaingle ¢hein antibogiessderiveddromitng wedidgsepbédi exonotional

chai n cALbUGis T peUiaTREER I KAV, Gondbe RRIR. fosk) PR for WBEHSS
asse f si r(tBobhmd iMigK oBioshéerm .plar(@bog)_‘, tSJigﬁRB%) dia‘v'teecbéeérﬂgérfel_rgfre.ag me;s%dbif%enceiﬁc
construct .unqQer convent)] onal ,condl Ul S S , €.0., 1 ow )| 1€

Ant i bodiaéE'BO&Eanﬁa'ﬂ'a% SRONINE, twlﬁblgpéﬁﬁgam@egoie-UHB%%QS‘P’S)C Ackly
1983}03”%&{?‘9@%Eﬂldo@.ﬁigbet%i'ge‘fh&aﬁﬁfl&t e&ls MBS Utlen BIBLKePRH itﬁamqﬁgégg:bt of

Laboratory Press, 1999) to the polypeptide of Interest as
a numbersodiblenbitA antigars Sines: said consirugts Aave beer fowrd torkind 30 salubleeCEA,

| mvent dhERAETNERER, vef oM hlioh” sf et sl BoBBRRE B, hiRging

membrane-bound CEA, thereby blocking antibody-mediated cytotoxic activity. For

example, Figure 7 shows a cytotoxicity assay of a CEA-reactive bispecific single



adhesi on nol ecul e 5; CEACAMb; CEA; CD66e), an antigen expressed in a
| arge 20 nunber of tunors of epithelial origin (Hammarstrom Sem
Cancer Biol. 9 (1999), 67- 81; Shively and Beatty CRC Crit. Rev.
Oncol . matol . 2 (1985), 355-399). e anjno acjd guence of hunan
GER T s I GRS Fot GEHRR RSB B0 BRI TADBIECRK D SAEA dn ARG o sPadEs o

SEQ | D NQIuHi8 hudRdi CERE SUnRfsRE AUEN 08 poditive 8ptoRERNT IR (CTLEPWkre

found that it IS possible to gener at e ant | body-based therapeutics

wi t h spewsed as teffetior callaalymaxiamstiviheh GEA| MNEoEEQ tIBeNOyT oM e is
activity,gdi J - i Shstani- n_hi ah
concent rAgE ENBeB LR, BRle b dmEys b SO R Py AYRtp ity from
unexpectradbiTg4vde B8R ID NO 7Ads ah bati-Ch®VbBi-gpdoimiairc si ngl e chain

anti bodi es .of the invention bind to sol uble 30 CEA anti gen.

exanpl e, RGHIANER dpseludle ChgntioemarHidahe e orlyrist BigsRoNacHnglecehain
from nmongahegRls, Y bﬁﬁllin@aéorﬁgin%f Nﬁﬁhz&rﬁﬁl’éﬁ%dt’@%&arﬂ%%&& &dquence
I gh ubl e . e.

t hese anti bodi es were sensitive to so antigen,
their cyDRGMREYERY! of the 6BR-baaf murrskednbdonaicaniibedy AGB7ofHarwbat) Br

CEA anti . The i Rkt f.the XL C tiyity.of said. .
constr uc‘?gpaﬂﬁg':s 2514u m@é%&?\g%& o g?rs ﬁ’pﬁtﬁg‘t&g’b@n%a‘gﬁc@ﬁrﬁ‘égfﬁ@?d %ép?‘ﬂ@? gingle,
amour s ¢hairditohbagtts, ABBFRIerivad tiisisdciid 8inglen lchginbastibddmisn Bindotd @oluble
capabl e of binding to sol it was. concl uded

uble CEA. In view of this ) _ cl u
that soleBfelndight ahthegesults eblained fornMFE231and, T84 66dexved bisgesifig single
cytot OX!&\a?r?tdogél?Lths,' UM vt tbe %Q?e&b? PGt ShibRl CHA dfdaa! fot influence
anti bodies as defined herein are entirely resistant to the
pr esencecytdtodv@ntivitygh AsBretigriveld singlelshainCigpsacifictdandibody gomstaicts
activity towards tunor cells. Mreover, due to their high cytotoxic
activity, said bispecific constructs as defined herein elicit their
bi ol13gi cad sactforth tabove, enany hisavageutie abpRiaches difderRee aghif¥t GEMDES RS
phar maceut i cal conpositions co [isinﬁéthe bi specific single chain

ant i bodi ¥¥thglal dempretr MERen Araseradly Nemprted by Henpresence ehiigh el ef
effect idbiie (AT Ahtigkl 'R P p IR TaREl OB, SRR

CEA concentrations in their s | asha. sol ubl e
concent rismntescomplek efammation pand neleatfanepi ohéhérapeutim@ntigaEAe manoaiopal

Cunore. dipes iSinERBRERRE bY fogicHA bRt umion T Abke s A et
it Ims heervbeintinhpbtudhe, Misiditon] SofBlkCEAEak IRARFEEEt SEQehDin

NO. 66) correspondi ngr'to 15 Kabat pagsitions 95 - 102 of the CDR H3 of
muri ne b CFABIRENTAHANSH HHihRs BETUMs o FANGareRRtiants niHh Jiredressivet mears,

to sol ubbey, b r?dh'céﬂ‘?ﬁet‘é@%@@ﬁjﬁﬁri,”tg@hﬁHﬁgP%og@M#g%,%g@gﬁhae timBrs -

human bi ndi ng donmai ns speci fica bi'nai ‘
ant i - CE/blecksi thephempapdics fdirectednggainsth@EA-pasitivieoitimes . calaethus presenting

hunman or,j.Qi D, i u I (0] - 0 i.c when bei.n
i i stefieh 687 iR ot Beieh e TrRRToletEr SR AMBIn? Bt he
phar2sacetieiapalitic omers réaahies thentanicsi isgetieedyirepating iie 25 degreased)aow or
anti bodi es as defined herei, e particularly useful for the

Lreat nerfveBr PepRTliimal Bclivitr e WALRION SR frgfeskiite e g @aRbody-based

concent rapr&akhes o thedd p@ﬁéﬁ%ﬁth%rﬁﬁ@b\%ﬁﬂm% & sAlie TEA ‘éﬁﬁ%?ns unikely

progression, for recurrent cancer, for metastasis, for patie
hi gh t uitePréeadthrrapewic-lomargekingeragion.unors. 25 In another preferred

| gh | f _ umors. _ [ preferts

First bR aameliBR 11 beerRBR hofR ekl BISHeraR 0B RTe
S i il e catic one Dl

R e e a oConena n CEA

enbodi meiEehiecBrtotoxic.aciviy ditscted AgaipEn IO fiells He resiptant ip@ver gty

bi ndi ng &%hﬂ?éqogﬁccg%m&@!@Og.@i@gmehggqh@nﬁn dhlutlie BEA'WLM Beérfﬂfesliesd).

bi specific sing ain anti rein, 1s relevant.
This finding is entirely unexpected in view of the fact that the bispecific single chain

antibodies of the invention binds to soluble CEA antigen (see Example 3 and Figure



20Pr ef erably, said binding domains of the bispecific single chain
anti bodi es defined herein are arranged in the order

VHOEA- VLCcEA- VHc03- VLo03 or VLCEA- VHCEA-VHco3- VL033. Even nore
preferred, the arrangenent is VLEA- VHYEA- VHc03- VLoD3. Mbst preferred
is the b?é%ﬁetbﬁfﬁrés%ﬁtrim@tlﬂﬁ\alsﬁea@iﬁ@ Beftl\B 1c 6A303 Lic Nexedbelvss, By \bigsruific

the Seconio, A 5" esales e et Mkt ety fositarl 6 B8 st of

bi speci fe\rersmrglglleyedmaﬁ solublé Okdin ithedytolesichastieityntoaangs iusr&sr cells.| Hass, the

CDR, bl 3 f er abl t
of mr | TRICRNOEVOHi B0 aRE Bty AEbalds PRSLdAh Jubed toroBe issien
"FYFBY" §fSERor Babihts With) hlgﬁrsbﬁﬁi%)@@m&ﬁdénl‘?éﬂéﬁs mﬁbrrlp%ﬁral% obs&Pded

100b, 101, and 102, respectively, CDR- | nmur i ne nonocl onal
ant i bodye- ABQU“”Q;WTWPQF%S&%ifCPrer@Cuﬁrew Qmearfphmeéaﬁtasls,e‘qwah@wts with
DX1X2X E "X3" or "X4"
represer?%ﬁy @&A&é@@%@ﬁdgﬂgﬁg%ge é%[ he am no aC| d resi due "D’
corresponds to 22 Kabat position 95 of CDR H3 of murine nonocl onal
ant i body A5B7 and th @m no acid residye ﬁ "FYEDY" corres ongl t 0 Kabat
posi t i orlS AEIIarsB VN BisINVaHIEN. fiytern. PrAReRREUicYAopPasiiopDrelpigSIP 2
murime "eRRseSH f@rﬁdrhiﬁr&waﬁéﬁle ei("%ﬁia?n pat?é%{ Pre?@rabB%)ﬁ@E );gﬁaﬁna ttical
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i o acwELEn e 8 Bienror BF PhgrearaLfoR s ) A nbmisAtonic
spedqf i G4life ahd MRt Bfpréfarreli speci fic single chain antibodies
defined herein is preferably SEQ ID NO. 146 conpri sing "DRGRFYFDY"
(SEQ ID NO. 66) corresponding to Kabat 25 positions 95 - 102 of the

i no acs hed r g Sy R bR el P08y ol SR PolBepce
chain comprising two binding domains. Each "binding domain” as used herein
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be identified e.g. by phage display-based techniques. It is also envisaged that e.g.



(e) an amino acid sequence at |least 85 %identical, nore preferred at
| east 90 % identical, nost preferred at |least 95 %identical to the
am no acid sequence of (a) or (b). 25l n another preferred enbodi nent
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It is preferred that the second binding domain specifically binding to human CEA of
the bispecific single chain antibody defined herein comprises at least one CDR,
preferably a CDR-H3, more preferably a part of the CDR-H3 of murine monocional
30 antibody A5B7 with the amino acid sequence “FYFDY” (SEQ ID NO. 112)
corresponding to Kabat positions 100, 100a, 100b, 101, and 102, respectively, of
CDR-H3 of murine monoclonal antibody A5B7; even more preferred with the amino
acid sequence “DX¢X2X3X4FYFDY” (SEQ ID NO. 65), wherein “X;”, “X2”, “X3" or “X4"

represents any amino acid residue, and the amino acid residue “D” corresponds to



cells to lyse CHO cells transfected with CEA, in the absence of
soluble CEA. To 30 denonstrate the specificity of the redirected
| ysis, non-transfected CHO cells were included as negative control.

Stimul ated human CD8 p05|t|ve CTLs wet’e used as effector cells. CEA
| - HL ( cEAabajrasition s of (G R-H3ypf/murinesnoneglonal antibedy ASBT\endsEe amino

i ( Cen Tt irerten, TETRE Sesbtnd T KeBataoblyplR 100, dbe; 1808, 6, qre
4|4 Eiugamm;s]peawefyemecﬁfﬁgﬂﬂ Gﬁlmsrrl]neé\lgmrtotmmaf antibstyCA6BT e Hesein, “X.",
Dy e YL enonsl 6k Biahoneod N %47 ¥ B e o

VHVL)s ar(dxﬁﬁAeé;bedﬂbe&CEPCbR\/hh’le‘f%ﬁﬁde@nhﬁbéﬂné{'%bod B'/dﬁr@bﬁ\ﬁ%@

variable re i on del;l ved from nurine a varia
regi on dBat Ved Peenemari'Ke rﬁnbeseshawcamid waqiwe Re@%@lsmea; & \(@lycm)e

fe
[):aglpg(r:II flrgr@'%%'h@echal n cons?r uct %R'Q?’)reﬁ]e@#gggﬁ%gg)(ﬁy@g
gel I sI t r(a‘gﬁjtephad Vﬁ"t(ﬁ’h@Eﬂaianmg])_ﬁJrﬂW’ememlné) EHdI’fUIhl it |$lwan|df%@ro_rrr%ﬂ1e
t t tive we e or cells, e
cylt g? o>6<1 .~°§° Qetqqﬁﬁ? ?%%5 03% 'nwn'@ithat/b@ﬁuﬁp %S NtJ %}‘ Vepresendhesame
VHVLOSEQihiroNéeid. 7e yFMat % 'nggz ' "3@* Bhd eX,"Dire dNOTFE] ré}gyléiHRiHB referably,
sol ubl e hunan 7£ 11 CEA!l I's a variable region derive

from mur %ereﬁﬁﬁseﬁﬁs r‘:y'wge B (ﬁlffﬁariyiai@nlne)n eM'qMethionte) VE” (Glutamic
bi f : dj A

ool St AP RS0 % [ Reh I TEH el 36 ok ek A i)
Sti mul at‘® (Aspartic ﬂ)p@SBt'(S?r@ELS'(aV\EHWemd L&'S(Léﬁdlﬁtlé))t Vi3 (%bhglalgégé)
cyt ot oxi,C,, t a an

o 77w M Uesbienaln i IS ARt e by RERBAS A SKoURPSSSNS R
sol ufgl e (W#ﬁiﬁiﬂlegEAY lepyr%glnbj)@ﬁ“' Ala?uﬁe)Va[D' i gkign GI'@FS VE&rihEP Bven

muri ne mAb gure 7: The i ndi cat reacti bi speci f1¢
si ngl e dRAenPeEseEed, uﬂsre s@@naemn@agﬂcmam §p@@lflc3fge hmnc@Eszcomprlses at

f f | h d
huonn oopEs i dinfbRdd sealferteSBEVEDY 10 17N B tyrgY, BEd'B
activi t N@5104), OEARF;(FDYI (BESED I\IID.I\KJ.SI,l?orVV‘IFMLL REYF DT tﬁEd@]ngNO 116) of

t e rive ro
roe eo CHRATR W ernoiori ARtiSedy Aear Blast Prioed i Hia femplelis EOMRE, of

CoNslor UASBT editheghed aEFurs‘cel béidt %egﬁi&&@mmﬁwmﬂst%@e%vw NO. C56)
in the presence of soluble human Stinmul ated human

posi t i veEATRSRONEING o d@bpahpositions P8 (" [Fe Aspartipyasidlaf6 ¢B AWHIDVL@E@I D

S0l bl o LTS 98 B e, So R ABRRLS (i EPRhYRanER. 1008 £
acti vi t yTyresinehi boded"bY Ehemylalewna)mﬂlﬂs_( ‘Bf; Fapatiice acidh, a@EAHDB VMYL
o el R 2R ES Rl B B B P Rtce R
bi spaci fkabas) B9l &, chaln Wonst. rMctRerre dk I 8ct@stteknsd, | nd .| F%@Aelﬁaﬁgm

[l cells in the ?resence of i ncreasi ng anounts of sol ubl e
ant i gen.Seguenges ol Fiptebet Impusolegical Hdewest, ath #d. Rathesdagid. National

VI - T VLXSEEh tbPror Biotechnology Information, National Library of Medicine.
As shown in the following Examples, the cytotoxic activity against tumor celis of the
bispecific single chain antibody defined herein comprising said mAb A5B7-derived
30 CDR-H3 "DRGLRFYFDY” (SEQ ID NO. 66) amino acid sequence in the second
binding domain interacting with CEA are resistant to soluble CEA antigen, thereby
allowing the treatment of tumor patients with high serum CEA concentrations in their
plasma.
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30 (a) the VH region consists of the amino acid sequence shown in SEQ ID NO. 60 and
the VL region consists of the amino acid sequence shown in SEQ ID NO. 64;
(b) the VH region consists of the amino acid sequence shown in SEQ ID NO. 146
and the VL region consists of the amino acid sequence shown in SEQ ID NO. 64;



15 gamma fragnent specific antibody, diluted 1:100 in 50 pl PBS with
2% FCS (obtained from D anova, Hanburg, Germany). Cells were anal yzed
by flow cytonetry on a FACS-Cali bur (Becton Di ckinson, Heidel berg).
FACS stajning and neasuring of the fliforescence intensity were
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regions in this CD3 binding domain is always VH VL. This de-inmuni sed
anti-CD3 binding domain used 30 in the bispecific single chain

ant i bodiMsstaprefefréd)edaide bigbscifi@ssifgie Nclekis cantipedy PEpyes! ¥n Bmiho iaid
W)2005/ 040220. 1. Fornmats of bispecific single chain antibody
mol ecul SSWIER? pelPA§Idiam thecgrolRGoRFBHNG e specificities (Table 1)

51 SEQ I D NO. (anjgjoacihf 568 s : ' Q K
ter mﬁnus-) Cter meﬂus) Z%EQ ?%ﬁ%qgg %d%ﬁl&%ﬁ%%@?eﬁ gﬁg@({) Ib% él\h
NO 77 VHVL x CEA 168/124626532,134yMUH %, 12BQ180) 193, G743V 8 CEA | VHVL
x SEQ ID NO 77 VI 12@€EA'”V LXSE%ID(é@%.??VH\éL.lZ. 11
VLVH x SEQ I D NO. ¥/ VHRAL 2THNQARY SHAUGHKA SRCGER R EFISH AAf/EeASERAS,
VH A240VL x SEQ | ghdWa v SEAQVED NOs. 5, 7, 15, 17, 23, 25, 31, 33, 39, 41, 125, 129,
133 or 142;
15 (c} an amino acid sequence encoded by a nucleic acid sequence
hybridising under stringent conditions to the complementary nucleic acid
sequence of (b},
(d) an amino acid sequence encoded by a nucleic acid sequence
which is degenerate as a result of the genetic code to a nucleotide
20 sequence of (b); and
(e) an amino acid sequence at least 85 % identical, more preferred
at least 90 % identical, most preferred at least 95 % identical to the
amino acid sequence of (a) or (b).

25  In another preferred embodiment of the pharmaceutical composition of the invention,
said epithelial tumor to be treated is a gastrointestinal adenocarcinoma, a breast
adenocarcinoma or a lung adenocarcinoma. Said gastrointestinal adenocarcinoma is

preferably a colorectal, pancreatic, an cesophageal or a gastric adenocarcinoma.

30 More preferably, said pharmaceutical composition of the invention is for the treatment
of progressive tumors, late stage tumors, tumor patients with high tumor load/burden,
metastatic tumors, or tumor patients with a CEA serum concentration higher than 100

ng/ml. Said CEA serum concentration may be determined e.g. by ELISA.



18 A240VL - CEA | VH x SEQ ID NO 77 VHVL 20 SEQ ID NO 77 VHVL x CEA |
VH - A240 VL 22 SEQ ID NO 77 VHVL x A240 VL - CEA | VH 24 A5 VH -
A240 VL x SEQ ID NO. 77 VHVL 26 A240 VL - A5 VH x SEQ ID NO. 77 VHVL 28
SEQ ID NO.77 VHVL x A240 VL - A5 VH 3% SEQ ID NO 77 VHVL x A5 VH -
P240 VL lBa fwtherprefapad embodingmrd of theneharmagenticas gompasition of thednwaation,
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42 A240 afitibodis8 défined $ietzihis biinméficVhivinadkeSECORPyMed, 7and/Mildeimibfunitéd
A240 VL or human.

5

The term "chimeric” as used herein has been defined above. The term “human”

binding domain, e.g. a human binding domain specifically binding to human CEA as

used herein is to be understood as meaning that the bispecific single chain antibody

as defined herein comprises (an) amino acid sequence(s) contained in the human

10 germline antibody repertoire or antibody repertoire having at least the amino acid

sequence “FYFDY" corresponding to Kabat positions 100, 100a, 100b, 101, and 102

(SEQ ID NO. 112) of the CDR-H3 of murine monoclonal antibody A5B7 or a A5B7-

derived CDR-H3 as defined above. A bispecific single chain antibody as defined

herein may also be regarded as human if it consists of (a) sequence(s) that

15 deviate(s) from its (their) closest human germline sequence(s) by no more than

would be expected due to the imprint of somatic hypermutation. Additionally, the

antibodies of many non-human mammals, for example rodents such as mice and

rats, comprise VH CDR amino acid sequences which one may expect to exist in the

expressed human antibody repertoire as well. Any such sequence(s) of human or

20  non-human origin which may be expected to exist in the expressed human repertoire

would also be considered “human” for the purposes of the present invention.

As used herein, the term “humanized”, “humanization” or “human-like” are used
interchangeably to refer to a bispecific single chain antibody comprising in at least
25  one of its binding domains at least one complementarity determining region (“CDR")
from a non-human antibody or fragment thereof. Humanization approaches are
described for example in WO 91/09968 and US 6,407,213. As non-limiting examples,
the term encompasses the case in which a variable region of at least one binding
domain comprises a single CDR region, for example the third CDR region of the VH,
30 from another non-human animal, for example a rodent, as well as the case in which a
or both variable region/s comprise at each of their respective first, second and third
CDRs the CDRs from said non-human animal. In the event that all CDRs of a binding
domain of the bispecific single chain antibody have been replaced by their

corresponding equivalents from, for example, a rodent, one typically speaks of
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the corr removal dlfnlgceli eg kopesqeadlng to specific T-cell activation. Furthermore, “reduced
25 propensity to generate T cell epitopes” means substitution of amino acids
contributing to the formation of T cell epitopes, i.e. substitution of amino acids, which

are essential for formation of a T cell epitope. In other words, “reduced propensity to

generate T cell epitopes” relates to reduced immunogenicity or reduced capacity to

induce antigen independent T cell proliferation. The term "T cell epitope” relates to

30 short peptide sequences which can be released during the degradation of peptides,
polypeptides or proteins within cells and subsequently be presented by molecules of

the major histocompatibility complex (MHC) in order to trigger the activation of T

cells; see inter-alia WO 02/066514. For peptides presented by MHC class 1l such

activation of T cells can then give rise to an antibody response by direct stimulation



chain Fv antibody fragnent. To this end a two-step fusion PCR was
used to anplify the sequence coding for the variable regions. A set
of appropriate priners was designed to performthe PCR-based cl oning
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binding affinity of the CDR regions is not affected. Even elimination of one T cell

epitope results in reduced immunogenicity.
In summary, the above approaches help to reduce the immunogenicity of the
20 therapeutic bispecific single chain antibodies as defined herein when being
administered to epithelial tumor patients. For example, the first binding domain
specifically binding to CD3 as shown in SEQ ID NO. 77 is deimmunized; see also
WOQO2005/040220. Preferably, the arrangement of the V regions in this CD3-binding
domain is VH-VL.
25
In another aspect, the invention relates to a bispecific single chain antibody
comprising an amino acid sequence selected from the group consisting of;
(a) an amino acid sequence as depicted in any of SEQ ID NOs. 6, 8,
16, 18, 24, 26, 32, 34, 40, 42, 126, 130, 134 or 143;
30 (b) an amino acid sequence encoded by a nucleic acid sequence as
shown in SEQ ID NOs. 5, 7, 15, 17, 23, 25, 31, 33, 39, 41, 125, 128,
133 or 142;
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A synergistic effect of a combination of therapies (e.g., a combination of a bispecific
single chain antibody as defined herein and (a)} further therapeutic agent(s) as set
forth above) permits the use of lower dosages of one or more of therapies (e.g., one
or more therapeutic agents) and/or less frequent administration of said therapies to a
30 patient with a disease, e.g. an epithelial tumor. The ability to utilize lower dosages of
therapies (e.g., therapeutic agents) andfor to administer said therapies less
frequently reduces the toxicity associated with the administration of said therapies to
a subject without reducing the efficacy of said therapies in the prevention or

treatment of a disease, e.g. an epithelial tumor, In addition, a synergistic effect can



After washing, binding entities were eluted by using HC -glycine, pH
2.2. Follow ng neutralization with 2 MTris, pH 12, the eluate was
used for infection of a fresh uni nfected E. coli XL1 Blue culture. To
el ute remai ni.ng hi gh binding entities'?s0 EL of a fresh E. coil XL1

bl ue culfiegklk in dmpovedefiicasy afdheraniagel®.9.o thenepausicl ageats) inrtbe paewntivor
15 m nut I

tr ansducDAM G T diealihem MG SRS chhe b AUEEF 5hih Hay e,

agai n sedssotiated owtrnarbbﬂfanblelxbressroas(esgan@mraxmesslbﬁ)ecweﬁtivbty i off @E.De)d
wi th VCNB13 hel star ond.ro ant i bod

i spl ay Ay syBeidc 28Reteh Srombiplin A Bermnies o e Birsata g adénie) may
rounds oévdnﬁ@nlremd@édvéreé arashvidriisa %:deceﬁéctglas&eé@@d With th&'®ise of an
production of sol uble scFv-protein, -DNA fragnents were excl se

f rom t hesipgladhgrapy.( Xhol - Spel ), and cI oned via the sanme restriction
sites in the plasm d pConb3HS5BFI ag/ Hi s, in which the expression
construct (e.g. scFv) includes a Flag-tag (TGYKDDDDK; SEQ | D NO. 99)
bet ween Ihheaisic Bu-therdpy han2@ttivs-dgept andy tike @aidhbilpnadlugdde Meolsaires

are deleted. After ligatign ea ool (different rounds of panning)
of pl ashRMBRESYS! cPBRGH BoHES th%B@pq@Iéc 5@9I¢e%na'%ﬁa&b@cbfcﬁﬁf@pamerem or

E. colg Ty #ednBLaEEh andedaraE Rainhhtait Tal—&:rﬂﬁ@é%or? g%% nﬁg?ér‘)%spes said

wer e picked and inoculated into 120 pL of LB car
gl ucose S&Paﬁﬁev\@ﬁﬂ’p@@@l@ak @QE!IIImsltIt)n The suitdble forr eadm;altstrdtlcm t pricx 26,

over bi gni TBEnEARY, 38 EIBHEY paRBiatatRehelbER PRafacchiv fvposiion
t he rrastcﬂmmlsa’igethelhlﬁpﬂoﬁ& shegle chaianaftiebdgds ldeme@hémnme%ﬂdrwrial drug
pl ate (worlg%hig_P Iate contaipning 90 pL LB carb (50pg/ nm) 0.1% gl ucose

per wel IO cetiglacPBIROREiPN A MAY; Pea a3 nengg "’Iﬂfep% ueRPBeuUnd; cgry a
pr OdMCt 'rS?Bte‘II’?a%ebﬂQ WoRthoRnd A HH Y c48 Fi#at'—ﬁecﬁ(ﬁéhl&zg%éha?g d Eﬁﬁ%ﬁgcecﬁg
at h

. After another 1ncubation step overni ght I ng,
cel | s welompapRed it is @adyantageoumthainthet prafeinacentse campoundibich capalple of

lysis b 0 4 mM EDTA pH 8, 2.5
mg/ nmL | sré\?élné%% %@5% '8 gir%rﬁérq%g%%e %Ss wer e separated by
cent ri f (Ryaferablyf saildlrﬂ'ofelrmdeeas aoripolAf of montpietdinadelbous cohpbid may be

super nat a W'Bﬁg‘%gﬁﬁal ni scF nol ecul es, were ihen tested for binding

in flow cS"ES‘I-' %‘S s Qhyon-singtangqusly withsa Risrerifil tSWQIﬁJﬁaﬁlﬂ
CEA 20" aanitibBdy as d@ﬁﬁe@ﬂérémm\@ebIndcter@ac.@%éue@ulecys%rﬁéa %%YI%IB@\? a

carried out by initially incu atlng bet ween 100, 000 and 200
cel |' s wivestaseds piefinedc asr dpfined i hareipabeve, nPhe Hoshnas ofafined as| defined

trol PBS/ 1 % FCS
(fotal qurfneBbu, PrUBly Rald Gttt 3 bETIERER E bt of  ant - FLAG
M2 anti body. After the ceI I s had agal n been washed, they were
i bat ed I PE- | abel ed anti bodi es . (Di
and sabsequedt B/CHHET SPBRUEIET ANGI B FpPedBc TOned ok Aat aé%vv%
for 2510 Ay Gefirey ﬁb@’k@'rﬁa@'be%;@@étb&'tbea fa'@rs‘c%lnl:sor &Iat'ec%et a?us

positive signals. After 'sequencing of respective sckv t ot aI
of 9 di fdirgnasis ge@;@@mgnmbgmcaompbsheg @htcoupllngqtr@harMIb@pvagreacFa to

SE0 1 b Rareulfyie" R, 10T UL B0PAIAE RoARtSs AR, s (ibmedyieh
(l E/Eﬁ;rla?éoﬁme , Dal@lin® 4 phbephatdses n beta-galactdsitiase,f wrt aeetylcholinesterase;

t Th [ . d, h
i ho. SRIAUREGE BRUPAnGIctres FEPREHAI ol 400 SVEHRN: HFTaTPeb AP TS
MPS 1@- AfsucP{P5eIsl Binbditeroheld ﬂ@éréé%bh aﬂub#&%c&ﬁ' fus@IﬁIBi:?aﬁé’t@St ttdamine,
A- 240 VI amb aé(rmrlne VH' A5B7/ human VL A2 NO. 48) were

furt her dichiprpirEazinyaningwfildgiesaeins Idanéxlp@htondm er mmhoerymncEAumsceme

and -ne c [ hat h

uman cqnaieHlsy Suipat o fRanele tiftinRabat-tedls: rith Fesiisthistol Mssin
and aequorin; radioactive materials and isotopes, such as cobalt (5700) indium
(115In, 113In, 112In, 111In}), iodine (1311, 1251, 1231, 1211), or yttrium (90Y), positron



In the next step, various donmain arrangenents of human bispecific
singl e chain anti body nol ecul es have been generated. These nol ecul es
conpri se the human anti - CEA bi ndi ng domain (the generation of which
has been described in Exanple 7, .suprﬂ)' and the de-imuni zed bi ndi ng
domai n vEMpitingpEetals ysing vaiioyshrositing erasson tameomphies @ nenragioactye

NO. 77 VI ' as set out in Table 1; see al so Exanple 2,
supra. a%ég%ﬁ@???yﬁgl e chain antibody constructs with the human

ant i CEA bi ndi ng donmai ns descri bed herein (apparently) bind to sol uble
human ntigen since they have been isql ated after four rqunds of

phage d BB et eRafosiie sbiRifs At g e RbGIMT dHosfeEerake
pl at gs. cb@.jd(gatézﬁfot aftibodles 5@; Rlekttd Kbwa ihaRs abe Mcfudidy BuPR8Mimited to
generated: (a) human anti - part located N-termnally. (1) VH VL

or i ent ataldghysle/Sahiff Jivkage, 1sylpty durh-linkage \ascidiabile Dinkage 7 civragontdHipkage,
NO. 24), L 7 E 9
W aoa ToETRate 5 Re S dmiep e bR Yot sebadla Baretsanz,
0 T O AT e
. . 08, X . 4) . an
CEA VH‘%&‘g'H@g'@Ex%fEQ‘HeB k@vm 98(% SEEATEN 1D, a'&esﬁ%"@P'iO}‘a[\/MhOd'eS For
or i it atimrﬁitar@e&ﬁgs%ru HOCHhcAT NERRER WnU@oﬁZSNM\ﬂodﬁe%ﬁQld Bahker
26), A240 VL-B9 VHXSEQ I D NO. 77 VHVL &ll D NO 34), 25 A240 VL-D8

VHx SEQ |Therapy; Reisfeld eSBD (e0sNOpp4 23 3-58ndlae 4D biss,Jaal 198&)sidethods for

.07 b el st O 025l BB o,
VHVLXAS evih; AZhRkaflaz{ S8EQ).,| BNOPNAS 88SE53T10839 ThéH-bioAD \rt Adtibddi#o a

SEQ ID NQ. , 128 S | D NO..77 VHVLXxB9 VH A240VL (SEQ I D NO. 36), SE
I(D ﬁa 7ﬁWﬁWLEe§§ NﬁQﬂza%ﬁﬁer'bsE@eHgdx@w%e direst, uwgwezgmqyn\r@rwﬁ inker >

VHVL3xB9 Vi ' !
(D AR Ll R SR el

and SEQDepargy Y alvHIB98 AN Genoerftas. 4BH83-90 Aaterspo)et ab( i1099,\Biovsnjug.
orientat ff%‘ﬁ@%é' -CEA: SEQ I D NO. 77 VHVLXA240VL-A5 VH (SEQ I D NO.
28), SEC§ ‘NO" 77" VHVLXA240VL- B9VH (SEQ I D NO. 38), SEQ ID NO. 77
VHVLXA240VL- DBVH (SEQ I D NO. 46), and

In a further aspect, the invention relates to a kit comprising a bispecific single chain
20 antibody as defined hereinabove, a nucleic acid molecule as defined hereinabove, a

vector as defined hereinabove, or a host as defined hereinabove.

These and other embodiments are disclosed and encompassed by the description
and Examples of the present invention. Recombinant techniques and methods in
25 immunology are described e.g. in Sambrook et al. Molecular Cloning: A Laboratory
Manual; Cold Spring Harbor Laboratory Press, 37 edition 2001: Lefkovits;
Immunology Methods Manual; The Comprehensive Sourcebook of Techniques;
Academic Press, 1997; Golemis; Protein-Protein Interactions: A Molecular Cloning
Manual; Cold Spring Laboratory Press, 2002. Further literature concerning any one
30 of the antibodies, methods, uses and compounds to be employed in accordance with
the present invention may be retrieved from public libraries and databases, using for
example electronic devices. For example, the public database "Medline”, available on
the Internet, may be utilized, for example under http://www.ncbi.nim.

nih.gov/PubMed/medline.html. Further databases and addresses, such as http:



SEQ I D NO. 77 VHVLX A240VL-CEAlI VH (SEQ ID NO. 22). 10 CEA! VH (SEQ ID
NO. 56) denotes a VH region derived fromnurine mAb ASB7, whereas
CEA" VHVL or CEAl VLVH refer to a VH VL domain and a VL-VH donai n,
respectively, derjived from mib AS5B7. #0240 corresponds to a human VL
region ( é\@éfWSE@ . - 9oy hHR Y Wi e kiozgn. friskttnst/ wivwdmj.chibiajoq\dresearch

E)/IH-S'SggIOfI C const r Mﬁo\l@/ﬁr@ﬁ@%ﬂ] @Ebelﬁ%irsgﬂrg @%@?ﬁdﬁ?‘aﬁrﬁ%f‘g can

muri ne \Aiso bgiabtained osimiba. @nﬁna//mchwccmgFmUﬁr&#Qela@dtdphﬁ see e.g.
cl oni ng ’ﬁi Eghe hu&%n anhl b'(z/d& |Ig£ % t he nucl eoti de sequences

encodi n e A240 VL region had to be
converted to restriction sites. In AS VH A240 VL# x SEQ I D NO. 77 VHVL
(SEQ ID NO 126), SEQ ID NO 77 VHVLXA5 20 VH A240VL# (SEQ I D NO

128), B9 VH A240 VL# x SEQ ID NO 77 VHVL (SEQ ID NO. 130), SEQID

NO. 77 VHVLXB9 VH A240VL# (SEQ I D NO. 132), D8 VH A240 VL# x SEQ ID
NO 77 VHVL (SEQ ID NO. 134), and SEQ ID NO. 77 VHVLxD8 VHA240VL# ( SEQ
ID NO. 136), the original N-term ni have been reintroduced. The

bi specific single chain anti body construct SEQ ID NO 77 VHVLXE12

VH A240VL 25 (SEQ ID NO. 143) differs fromthe SEQ ID NO 77 VHVLxB9
VH A2A0VL (SEQ I D NO 36) construct in only one am no acid residue:
The CDR-H2 sequence in the E12 VH reads "FlI LNKANGGTTEYAASVKG' (SEQ I D
NO. 145), whereas in the B9 VH it reads "FI RNKANGGTTEYAASVKG' (SEQ ID
NO. 67). The human E12 VH regi on has been isolated as set forth in
Exanple 7. 30 2. Expression, purification and flow cytonetry anal ysis
Expression, purification and flow cytonetry anal ysis of these hunan
CEAXCD3 bi specific single chain antibodi es has been carried out by
met hods described in Exanple 2, supra. 75 3. Binding activity As
exenglified in Figure 14, human bispecific single chain antibody
constructs A5 VH A240 VLXSEQ ID NO. 77 VHVL (SEQ ID NO. 24), B9

VH A240 VLXSEQ ID 5 NO. 77 VHVL (SEQ I D NO. 32), D8 VH A240 VLXSEQ ID
NO 77 VHVL (SEQ ID NO. 40) and CEA, VH A240 VLXSEQ ID NO. 77 VHVL (SEQ

I D NO. 16) bind to CEApositive human Kato |1l cells and to
CD3-positive HPB- ALL cells. 4. Cytotoxic activity in the absence of
sol ubl e ant | 10 Cytotoxic activity agai nst CHO CEA+ target
cells ha e'gHreagﬁﬁ’H’strat ed for the fol |l owing donmai n arrangenents of

t he 2buman bi specific single chain antibodies: For constructs wth the

anti-CEA part located N-termnally and a VHVL orientation of the
ant i - CEAigure 1: FAGR binding ppalysisyelovariqus henan iGEATeacting bispesificosingle

VLXSEQ | V

Ve (CsEtRT RErogs 6o oef s Sehed din e DEA G e 58S e N B Ay,

gnd CEAIceWrAS[z!ebtivebySEQal msﬂ@ekbfnvmflot r:(mVL g{/ ta CEA, ﬁ?hoglsngwrﬁutbﬁﬁy Col-
enonst ra ctoto G ackl ar n e .

o " A BB LS e hontte o B Teoinian E0E s WIS rhasciie

VHVR25( SE@dI® dNain Eﬁﬁstru‘&% YésdideHSEQ 199/092440 whs Yigkk. (ﬁﬁ@s'&sﬁ!@e

34), A240 VL-D8 VHXSEQ ID NO 77 VHVL (SEQ I D NO. 42), and A2

VL- CEAI copifekdhe iglo 17? ropigseNisEesiispnfidbated Withe &) ugﬂﬁlspurJtﬁdsCmBhCDﬁe
- |
ant i CE"blsg?é;cEﬁ,c Qﬁg\ur 4 a‘{?17 ta‘?l'il 'tﬂéf Wi sfib u}ébtlgéﬁéfeﬁcﬂg%aﬁ%glfms

anti - ts cyt ot oxi
cel | s f@ntisedy gsdﬁbew&teatnowmwwmmzmwms(mnl IdeNfefledty) theShEyatve

Uit Aza0 Ny BReHEARRRAte R (o i ahieodran e dstdgton aibagu Bipdiee
| D NO. &lmt}sﬁi@ hGnak. (ﬁ?eﬁvﬁri‘dhé%ﬁhd)-l@m%ndsmﬂnaﬁ @@Qﬁérb' H@te@@aﬁlé Rr-

Fi 18 t ot tivit truct t
or Dont aiG T SMIASH (. G 7doNbiM. (PEALAVORSRNThAIOYT MoVi30CERt

VLA AT LB N Yooy AR r BHRES7 RN A vk G54

VHVLXSEQ 1D NO.77 VHVL. In the respective histograms corresponding to the

bispecific single chain antibodies as described in the invention, the thin line



76 Figure 21 shows cytotoxic activity of bispecific single chain

anti body constructs conprising the human B9 VH region and the human
A240 VL region in different arrangenents: A240 VL-139 VHXSEQ I D NO 77
VHVL (SEQ ID NO. . 34), SEQ ID NO 77 VAVLXA240 VL- B9 VH (SEQ I D NO

38), SE@P@%W&'EM‘%B@ coptral de Bright thiskdineperegsesty Ce'l&rﬂﬂcmted with
VH- A240 7 2 v y

activi tngg%;gstp QB%% - tE ?éaﬁﬂs%? eck,‘jtgreléd\@&c-% @#ﬁsﬁ%ﬂﬁ%s?%@ﬁ%@so?e"s
hunman ChasgRBednvgpdlifg/m| gunfigddistemific single sbdinemtibodwol ubl e CEA
antigen 10 Conpetition assays in the presence of sol uble human CEA
antigen for the human bispecific single chain antibodi es have been

per f gr neElgafe 2etBiAdihg! sigiarad! lﬁsﬁemﬁdﬂ@r le thaHr &sti-E8AMIMI-EB3 antibodies
denpnstrate the resi stance to sol anti gen of c t ot oxi c

acti vi tW%AEHHNMSE%N%R&VWLSCE&' REREPE [1BNBo 7 Ak 1o GEA

N 77 1ROy SR AR R Wty s OB Aptbpoicla MO RALE (R urieelse

| D NO. 4#) daect EESA. VEEA?LM-PM.X&ED 1D N@. 77 VHVL( @B6Q-CEA N&ndihg) dorhain

ant | boai Beved P AEE ki BR PAVERSEEE D NREIVHVL FardebEncheinae

bi speci fddin&ih H#riees Frim rﬁmsfawsa) éﬁ&Q:E/AmB@HVtksééQd ROy 7\7HM."\(hntl-
(SEQ ID NO. 34) redirected T cells CEA+ 20 cells in

pr esenc &b bin@dng donan ai#ﬂueﬂ $rogt r%b W%Zathlsaﬁclflgémglerﬁh@m antibodies

experi t

VHE)/L- medi at eg cy %é: @?ﬁéc@@ |e\‘/ﬂb%8¥§°jgséﬂet Yﬁgé@ ﬁn@@%@ked soluble

Fi nal | y,hunsarc &EA eNd dindingl sfgrmhml"asguh:&nﬂid ubtthmabsénae of thg! eolablai CEA
const ruct , SEQ é& NO. 77 . VHVLXE12 VH A240 VL (SEQ ID NO. 143) -nediated

cyt ot oxiAMIGER (KPP OO esi st ant to sol uble CEA. 25 Thus, the present

i nvgrti on provides for pharmaceutical conpositions with cytotoxic

anti-tunor activity in the presence of even high | evels of soluble
CEA ant ifdgure 3asTheindicated ctive @rspgénflgrﬁ"mca@nmnsma@ts dedirggted T
pati ent t t SHCR @S n

ant i bod?e‘g%stgdﬁ%ed?gbegﬂécggﬂ e%(fjore Hh@?néggé C?Cé. g@ﬁle CEA.
conposi tStomdate] humean Mpoﬂhvam’ L|sawenecu$e£d bsr effectoalokls. f s dehwnstrate

t t t t i lial, t
 bconaatbe SasBREhE A dndedir8ad 5L 5 atRLEN s WRedats sfiaie, cpain
t ump( S )cbnstidt AR THCIRIRG! 8¢ Ineghtiviell BBritFol. t;yg:lm@abﬁ\hﬁl agdinstt RiRan Ioreal

and | ate stage eg‘a(rt helial tumors characterized by high sol ubl e CEA

ant i gen tnsiesiad raefneelis GHIE-CRA ueglis) Zemyarious sidnRip Ariasgements, i eh &or,
phar maceifiiyC NO 77 WQ%EAPW\RI ahgesEQ"ﬁj‘tN@Fha(/ VE&éEAF’&R_‘iﬁﬁ e(got"hc’
be adm ni stered at | ow dosages difion, said ar naceuti ca

conposi toooatucts ewithl BR@CD3 obltmng nﬂumag‘emi{tewmwlyaa,dmsnmﬂlelaed foro GH

Go- | SRR (RIS T VPL e "G SuPhrs sl o2 St candips

in e  HindIRgdoaem iC-eahiriypesuldi besheivn! MonLtiapnddten CHO Ny Ylackinge
pharmaceutical _conpositions of the invention are expected to provide

for hi ghunabEEAWeEre HBebAS ANeoPBVa FRNMIQAw nol ecul ar wei ght and snal |
size of the bispecific single chain constructs. Additionally, for the
tunor treatnent | ow anmpbunts of bispecific single chain antibodies

wi | | be Figute #=tThe dulicdted IGE Avrepictivy higpexific single ¢haip ahstadtd redirected T

The. pat iee 48 WS SelS BRIl R GHR® . Fie pBsctielStRdBTGER, 03
to be refbunesbtiratd bp«ecuﬁmmﬁqrnélr@dﬁeaab stﬁélaﬁdh e dfbsted SHO! één@lwere

reS|stanceto sol ubl e CEA woul ghly sensitive to _even |o

concent rR¢HERE aginegative contrela Sémulgt@ﬁ hufn@rhé:feﬁ wﬁﬂV%fCThﬁTWﬁf%)éJﬁ%rﬁSs
b
si nce tfﬁ?ési’&;’éoeqbifé ee Sﬂ}gjwsgé%re%mxb@m qgﬂﬂ@ﬂﬂ %‘H\ﬁ_glr CEX IFEH {é’ém

above. circunvent e maceu
VLVHXSEQ ID NO.77 VHVL), CEA IlI-HL (CEAIII VHVLxSEQ ID NO.77 VHVL), and

CEA Il HL (CEAlIl VHVLXSEQ ID NO.77 VHVL) showed cytotoxic activity against



15 «cytotoxic activity could be detected after incubation in human

pl asma for 24 hours at 37C. EXAMPLE 11: Protein honogeneity
assessnent of purified nononmer of SEQ ID NO 77 VHVLXE12 VH A240 VL
(SEQ I D NO. 143) by Hi gh Resolution CHtion Exchange Chromat ograph 20
The expetim@mt traesfﬁ@tadt@douq&l!&rmrbgynﬁfﬁ@hdSdé@me&s dacting pman

SEQ 1D NoLrbl, vl Eleadity 8 20RfHof BEA 1L PNRE AN vIREEANE KERFy vmﬁ_),

resul ting chrona 0g ra own I'n Frgure

hf)nogeno(DEAandHLe((DI]::AHIaVHMhnSmIIE) NCBThMI—g/mmrgz (D%AMI HL S(CSAEEM;IBILESEZI
Pl asma st.ahbil S I D NO 77 V E12 VH 40 VL EOQO I D 25
143) Thelb@ *ML)@?PMﬁaetﬁseﬂ verablgdegigp derived FingymAb, ABBY

t hat SSEQJERIIW@awaM% régiéi deNVEd o Hunﬁ@'@@\b B die éﬂg)cmﬁ refers to a

anal yzed. As displa I'n Figure 26, the CEA-reactlve bispeci

single muahleor@gmmns&@elrmm@ﬂﬁﬁ 28HVL x E12 VH A240 VL (SEQ I D NO.
143) proved to be very stable; no loss of cytotoxic 30 activity could
be detected after incubation in human plasma for 24 hours at 37C. 79

CLAI M5 1F|gurﬂ15r Taedndicatet! CERMpesdtive Gispgeelfictditglé caainEiHstrattsaBdirected T
epi thel i al u&o n_.a e3humam saj d_pharmaceut1 cal conposition
conpri siGfys4° 3§F}Jé*dpf(? 5§r5\ﬁ‘§feé’t%dn‘ﬂlﬂh% inolhg Profence crféglubd%huaram@@%

bi ndighg sin® i I d t u
bi nglonng dona?%dzgg@:ahl §2P % ﬁdﬁdlt:%st‘ge%uﬂngﬁj %ﬁ?ﬁ r(exlé”r%) sal d @g{g’%'r?d

bi ndi ng abtivity mesiatedi bye CEARI Vle‘élsleElBeIDaNO@?a\élﬂ‘dL IHhds B VLXSEQ 1D
" DX1X2X = AP @ erein "X1" "X2" " X3" op ' .X4"
represe 7XFPHX|IT‘| §Eh%t IHHBE%% ch\l\%ﬁ'&gt%‘)‘é‘#ﬁ,{g Sgili'bcie H‘é‘gfa&héEﬁE}“p to
corresp I @Eﬁbgb w@ﬁsblblr@gaoﬂ%eﬂtemrdﬁuﬂﬁe AL Assppnocl onal

anti body A5B7 and the am no acid residues "FYFDY" correspond to Kabat

positions 1001 100a, 100b, 101, and 102, respectively, of CDR-H3 of

rur s, TIGERY B0 he AAIGHLIR ARl B /AR SR AbGORNESLS T
(Pheny! esimiyse CHO deltiansfeites) with EEA I8 theaeserieiasoluble hihan CEA.

§L“;ﬁ.°2‘§%a%%" Apan FRBIEMIve GTL Boiisad, a5, eftooldisoslse Tes el
(Leugkivie) .mediatedPibgn e ap Nd.77" MHUIMSEAIOWHW) .andESEE 18 6}%(?7
aC| d), ar nGéThr eonl ne); and "X4" represents "

( Ar gi ni néyvL Al(‘q‘WBgs n@ lnhrmted(t:oa ingiedsing ampuntaepseible meaen 6¥A (e
5" S 3 1 2
B e o )

conprises at |least the am no acid sequence "DRG.RFYFDY" (SEQ I D NO.

66) corregspondi ng t.o Kabat sitions 95- 102 30of the CDR H3
nuri ne r%ﬂ@ 2 ﬂedﬂ@'F%@&;F%B?acwﬁob'W'%a'ﬂalﬁc@ﬁm @QFSt&ﬁ%@@'thQﬁ]T

of any qfelghai dHoQ:eﬂs tr‘Hﬂ@fe%téa with EEA cthB é’%b B n
the order Vil cygE%\- - M co3 O VLEA- VH%EA n@ (@II@%'%H%A
phar naceﬁlmldateddwmm QD&)nowvenﬁgr Lefwarealsed s effedior odlisr &ytoteaac a@ctivity
seconrd bi.ndi j &l rises.a
econ? EAR IRTIE ARG VRUmIANER pEREELE] s Bhsonoi
CDR- H2 IGEA NQEAN&/HWIL Isaderived fioas e ER4. 66 RNKANGGTTEYAASVKG' (SEQ ID
NO. 67) or "FILNKANGGTTEYAASVKG' (SEQ I D NO. 145).
Figure 8: The indicated CEA-reactive bispecific single chain constructs redirected T
cells to lyse CHO cells transfected with CEA in the presence of soluble human CEA.
30  Stimulated human CD8 positive CTLs were used as effector cells. Whereas CEAl
VHVLXSEQ ID NO.77 VHVL-mediated cytotoxicity is resistant to inhibition by soluble
CEA antigen, CEAlll VHVLXSEQ 1D NO.77 VHVL-mediated cytotoxic activity is
inhibited by even low amounts of soluble CEA. CEAIll VHVL is derived from mAb
MFE-23, whereas CEAI is a variable region derived from murine mAb A5B7.



The pharnmaceutical conposition of any of clains 1 to 5 wherein said
second bi ndi ng domain specific for human CEA conprises a CDR-HL
havi ng the am no acid sequence "TYAMH' (SEQ ID NO 70) and/or a
CDR- H2 having the am no acid sequenceh'LI SNDGSNKYYADSVKG' (SEQ I D NO.
69). The pharmaceutical conposition of any of clains 1 to 7, wherein

sai d sec o 6 I i : 0, i -
avi ng. Cgure et ThedndleaBU LRSS oo Tara Sfab IR Byl ¥
and/ or eacellBRoligsédlatadll tdedls dnithe paesehceeofuimcomasingk SBBDRISQESSolOBIEQCER
NO. 72) and/or .CDR- L3 hayi t he am_no_acjd .sequence_" '
CSE0 Th Riides B Tugiar BMIS: Weie Wsfioat BlreaRt SR Crall WHTREER 1o
t he ani NOaG7dnedigERNGRolkict Astivityis @Bt assistint RessliasleNdER TEAID VIHVTR{s
specific for human CEA is SEQ ID NO 60 or 146. The pharnaceuti cal

conposi t9esiyedffrost gAR 784.68erei n the amino aci d sequence of the V|
regi on of the second binding domain specific for human CEA is SEQ I D
NO. 58 or SEQ I D NO 62. The pharmaceutical conposition of claimS8,
wher ei n RigarafdnthainditatedGedereactive biepadific sigglerchafn ¢drstraetsasdirected T

bi ndi ng donai ific far .h CEA | ID.NO. 64.. 81 12 Th
o har o SR o v e 1ff s i 158 présencs; ofoingraasing spouits Gheslable CEA
V 1 e@ ongntigent Sﬂrrme@duhha?ﬂbm%aaz@ﬁaw CMeCbie ubed dsEétferier e8lse BEM

fromt hewgro;é) consi sting of: the VH regjon consists of the am no
aci d seq(BMEESEROh N7 SEGVE tedocyiptaxicity is/resisignbie selbies GEAfIn

Che e Comy S oS50 e MRS S B

consists 0 e am no aci d sequence shown.In
VL regi diy cenedsiigsamiountseofasdlubleaCEA. €&l NeR/Lsisoderivied i) iBbNB4.68,

L0 BN 30380 Bl DB Pl R SO 1S5S,

in S§GQ ID NO. 64; (d) the VH region consists of the amno acid
sequence_shown in SEQ . 62 and the VL regli on consi sts of the
g

I D NO.
ami no adrigueediehiingicaied ¢5ATeatilys Mspesificsindlgshainegonstracigrediegsites T
st . . . L
Fogi on Song o BReFHORCAIE TarkRAMARGRN AT U, Bisreh® BElnehpaff gt
13. The pisohdde GEACantigepnBiisiulated homaaryD8 pesitife €lTdisrwere usedlds, effector

wher ei n i.d~pi i(fi [ in,antipady c i ses .an._amn i d
sequencecse§§1 QE@S\? %%Fﬁ%@eﬁgmﬁg}dﬂ&%‘gﬁdﬁe%fcﬁ%'%ﬁcﬁmn'& |nh|ibﬁe€%y
sequencanaeasingiaticihts of SolbleCERCQEAN MAVL i6 defived ffomIBAD 384680, 32,

34, 40, 42, 126, 130, 134 or 143; 25(b)an am no acid sequence encoded

by a nucleic acid sequence as shown in SEQ ID NGs. 5, 7, 15, 17, 23,

encoded B8 R e b B By cnBR i Hie-
condi t i dagged sche prolel &agmeats fraot IseiectesiDalones.s Bglipiasmicopreplayations of
soluble scFv protein fragments were added to 100,000 to 200,000 CEA-transfected

25 CHO cells. For detection a monoclonal anti-Flag antibody was used followed by a
PE-labeled polycional anti-mouse antibody. ScFvs binding to cells was measured by

an increase in fluorescence intensity as compared to cells that were incubated with

PBS alone. Fluorescence intensity is blotted on the X-axis, the number of events is

blotted on the Y-axis. The negative control (PBS and detection reagents) is shown as

30 filled curve, the respective scFvs are shown as grey lines. Shifting to the right
indicates positive binding to the cells. All of the scFvs, i.e. A-121, A-183, A-240, A-

313, A-290, A-315, A4-35, A4-52 and MP2-A5, bind to membrane-bound CEA on

CHO cells. Each of the scFv consists of the murine A5B7 VH region and a human VL

region, as described in Example 6.



(d)an am no aci d sequence encoded by a nucleic acid sequence which is
degenerate as a result of the genetic code to a nucl eoti de sequence
of (b); and 82 (e)an am no acid sequence at |east 85 %identical,
nore preferred at |least 90 % identical, nost preferred at |east 95 %
identical to the am no acid sequence of (a) or (b). 514. The

phar rraceriph?@m@omw%ﬁbmatrfef aRAYsi8f ofChéripBsndict eé%atil‘)’ﬁ? [inthisift Flag-
epithelial” tunor is a‘gastrointestinal adenocarcinom, a breast
adenocartépaestscby pioleim fragoents: ool seleatedl Periplasmit areparations af soluble

Oaenoc: bidth Heltetys WAEEradbetlc 163 0b) o AR A rangtegted CHO
gastrsi ¢ cellenDerctiomaas petforméd @yRimbnociond!iahalFIs antisddyi followéd By FE-
cl ai ns 3] to %5, wherei n sai d pharnaceutical conposition is for the

t r eat nen2Pele FHO%F%@E?%"‘!Q&WSr%‘,“bPHY-eSQ%%@'”9G‘Prﬁﬁ'&s, wag foeassaed bytan

Wi E E hi gReled8Rin hitestiHcaShtend®) %E%bﬁhetd;iﬁ‘%rggs Hg%t r\ﬁéﬂ%ﬁ%}ég‘aﬂﬁﬁ PBS

W a CEA serum concentration "hi gher tha
phar mac caalone dlueresgenetintensity isdigttest or tha ¥w@xis, the n@mbehefrevientsais bliettest

one of said first second bi ndin nai,ns. i s chinerig,. hunani ze
R gr ardbine Yekisahe RN POty BET ARk AR 0N e fietahis PREL4S led
conposi tdupve, thETEsSedlige BCAVS lapé %h@Wth§g@T§€|ﬂ1é%, SRS RO thee Hgﬁpfhﬁlcfaté‘s
single chain aBju body as defined in ani] of clains 1 to 17. 2519. A
phar mac ARSE] E‘SIﬂSoi‘PtthénC@_lﬁrpTh%ifH@ uER: SEF Whasstreisp MRS 8-AS.3,
nucl ei ¢ @pk4p %ﬁggﬂo%famp%qb' 98 4 rbirgﬁ % 'F?le"rﬁbl}aﬂg-h;l];ﬂﬁd REBANGHE @t s,
conposition of claim 19, wherein said vector further

conpr i sdsach ofdheseaschvs comgistsroba waiman Vid regien abt thé hokad Yo regiord A240,

nucleic a%ct':lgsc‘}tggg W%Qg%pfieefl.' Qféj Vﬁar}nt%a% s %8S'CFV 8c%nsisting of the murine ASB7
15 VH region and the human VL A-240 region. This construct shows also CEA-binding

activity.

Figure 14: FACS binding analysis of various human CEA-reactive bispecific single
chain constructs to Kato Ill cells and HPB-AIl cells, respectively. The thick line

20 represents cells incubated with cell culture supematant of transfected CHO cells
incubated with the anti-His antibody and the detection antibody. The thin histogram
line reflects the negative control: cells incubated with the anti-His antibody and the
detection antibody. The human bispecific single chain antibody constructs A5 VH-
A240 VLxSEQ ID NO.77 VHVL, B9 VH-A240 VLxSEQ ID NO.77 VHVL, and D8 VH-

25  A240 VLxSEQ ID NO.77 VHVL bind to human CEA on Kato cells and to human CD3
on HPB-Ali cells. CEAI VH-A240 VLxSEQ ID NO.77 VHVL with the VH region of the
CEA binding domain derived from mAb ASB7 shows the same binding activity.

Figure 15: Cytotoxicity assay of the indicated CEA-reactive bispecific single chain
30 constructs redirected to CHO cells transfected with CEA, in the absence of soluble
CEA. Stimulated human CD8 positive CTLs were used as effector cells. Cytotoxic
activity could be detected for A5 VH-A240 VLXSEQ ID NO.77 VHVL, B8 VH-A240
VLx SEQ ID NO.77 VHVL, D8 VH-A240 VLxSEQ ID NO.77 VHVL and CEAI VH-
A240 VLx SEQ ID NO.77 VHVL. CEAI VH is a VH region derived frormn mAb A5B7.



A pharnmaceuti cal conposition conprising a host transfornmed or
transfected with a nucleic acid defined in claim18 or a vector
defined in any of clains 19 to 21. A pharnmaceutical conposition
according to any of clainms 1 to 22, flUrther conprising a

protei naceous conpound capabl e of providing an activation signal for
i Mmune I ; : :
phar mace el re 6 cto@dcty BSS528F e hd el CeLeRtE Bispieific sinal chain
process GMSPUCESI neglre@ted U0 iGHO el srandtsictatewith 1C A, dinrth@ 2bsades of soluble

dit QWi h t he bis f [
anti bocy 58" Ut hlife B8 R Rle L s et HBRes efeder . FE Floure
pr oduc edddmenmstrités eytdtox@ ea:mnyarcsr AP0 de;ﬁ VHQSEUWI@ N, TRV R40 vi-
phar rraceutl cal con'gom ti on of am(/) of cla to 24, which is further

conpri si®Y NG 7 rYithk, diOorL 9§rVH’éS§Q I3 NQY.TT Y&, and/AR40 VL-

exci pi e c single chain antibody as defined in
any of (r:tlégﬁlrrgﬁ% ﬁQmeé?nutﬂ\Q‘l c acid nolecule as defined in claim

18, a vector as defined in any of claims 19 to 21, or a host as

comost tBHS 37" oK 8berohor Bk Reiebfhe GEARBRIE Gepstifomingle chai

epi tigel l@instrumrretliﬂe@teﬁlwo-ﬁéﬁs lﬂr%ﬂsféfctéa RItNCED, iWhBE bBesdd 8f soluble
epithelial tunor is a gastrointestinal adenocarcinoma, a breast

adenocar&EAoftimylated humgn £eRd peskive Adiks. Wamscusedeaseefivsten ealist G yioteNicity
217, mer;ﬂdhsi%@Ag hépééi%%fshaﬁh fBOSEerRY RJU“?WH\M%%%@@L SEQ
pancreat| , an oesophageal or a astric adenocarcl nona

accor di ng N. b}mwwuagavmma ULstmm A7 t\HeVIDIDRB MibARE0 04l SEQ ID

Cumor s, "V TYERCRREVI ARG prd el FFAGE7  YFainCR AP o' °O°

tunorss, or tunor patients with a CEA serum concentration higher than
100 ng/nl,. 84 The use accordi ntgtto any of clainms 1 to 29, wherein

sai d phdrigdred8; Catotexaipoassayonl fhe @quaéaﬂ EEAregetivad ispeeifie single ghain
conbi natdaRirkls i'I't-:ﬂéirr‘t-:'élé’é]]' Itd 'CH@ lceflE Wan f%c(@%t \Hi"t’r‘?' dE?!( J'n rlﬁe %i)gé‘ﬁég bPEol%JRIe
treatnent or anelioration ane|t eI|aI ect In e
need t heGlAf Stlmia‘.ledntvnmm GBBppcp&mvengF he vmrepiaeﬁ amErffmtet calts dytotoxian

ef fective anmount .of a ceut.i Q |t o]

Co o PR ettt BE SR I o SRR G g A, SRC LR 77
suf fZOCI MHVD@KI@VMBQ VHBSEUND N TP A/ LAV ED8 VARERRd BERIID NO.77
epithelial tunor is a'___dﬁast r oi testl al adenocarm nonn, a breast

adenocar¥ibxAZ8PVi-GEM ¢ Haed 7 VIV XA Y VAL c or di ng to
claim 32, wherein said gastroint estl nal adenocarcinoma is a
colorectal pancreatic, an oesophageal or a gastric adenocarcinoma.
The net Higuee: 48t &yt@;oxloltsaaysaw okcthe imgicated 6EA3reanties bispetifie single chain

phar e sl e PRBSI ) R Wetd oA BaAT= Rl PCRR. S Y SpldlBRES o

met &5t atincrebsing ramounts tofi solubisa OB batiger. [BtimdEtédsisurian QDR positiaé iCMLs
34, wherein

hi gher than 100 ng/ The od of of clai 31 to
eaP i phatetout B8 Hesiascalb, SRS, EoUisAHMOnsraias, he J6RBIanse| hnOpIone
an addi tdcpom oﬂﬁ%an%&ﬁ%%l@fchﬁhaéﬁﬂbgéy cﬁﬁﬁFtﬁt@t@@élgbI@rGﬂAﬁ?\ggen

non- pr ot ei naceous conpoun pr ot ei naceous conpound he ne

cl ai m 36 e@mplifist rﬁgrr?%%m%wbs Q@ dp N 72 Vi anth BOSHT£\248rlousEQ
capabl e IB BB gvng an activation signal for imune effector cells.
The net hoo[\lof cYal m 36 or 37, wherein said proteinaceous conmpound or
non-3Q0pr ot ei naceous conpound i s adm ni st ered sinmultaneously or non-

si mul t aneous! y Wi t abls ecifl S|n C ant j, bo as._.defined in
oy of EigaEe 20hiCyibtBieiy; BESay f e Biceied PEsearlve BlsagsTin g, chan

cl ai m 1&omiiest RdiRetiets NeAq rbeﬂé‘YtrQﬁsféétéﬁ ”ﬁltﬂchﬁ s th@r p?bs@ﬂ%é &
defined in claim?22. 39. The nethod of one cl ai nB 8,

increasing amounts of soluble CEA antlgen tlmulated human CDS posntlve CTLs

were used as effector cells. Human bispecific single chain antibody constructs D8



10 41. The pharnmaceutical conposition of claim16, the use of claim?29
or the nethod of claim 34, wherein said CEA serum concentration is
det er m ned by ELI SA:  1/143 SEQUENCE LI STI NG <110> <120> M cronet AG
Phar maceut i cal gggsi tions with resi®tance to sol uble CEA <130>

L1652 PCHH&¥40 \ék

Qeip 9. 60 Vild4 apd CRABYH-A25 V2 -SEHQ IDNEOE YIVL

60/ 751, 9z§§o shcﬂ?&ﬁst%ﬂgg’tolgélgﬂle CEA antigen.
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Figure 21: The indicated CEA-reactive bispecific single chain constructs redirected T
cells to lyse CHO cells transfected with CEA, in the absence of soluble CEA. To
demonstrate the specificity of the redirected lysis, non-transfected CHO cells were
included as negative control. Stimulated human CD8 positive CTLs were used as
effector cells. A240 VL-B9 VHxSEQ ID NO.77 VHVL, SEQ ID NO.77 VHVLxA240
VL-B9 VH, SEQ ID NO.77 VHVLxB9 VH-A240 VL, B9 VH-A240 VLXSEQ ID NO.77
VHVL, and SEQ ID NO.77 VHVLxCEA | VHVL revealed cytotoxic activity against
human CEA-transfected CHO cells.Figure 22: The indicated CEA-reactive bispecific
single chain construct redirected T cells to lyse CHO-CEA+ cells in the presence of
increasing amounts of soluble CEA antigen. Stimulated human CD8+ T cells were
used as effector cells. A240 VL-B9 VHx SEQ ID NO.77 VHVL-mediated cytotoxic

activity is resistant to soluble CEA.

Figure 23: High resolution cation exchange chromatogram of the bispecific single
chain construct A240 VL-B9 VHxSEQ ID NO.77 VHVL, the biue line (upper curve)
shows the overall charge isoforms of the protein. One single peak was detected

showing high homogeneity of the construct.

Figure 24: Protein stability assay based on the assessment of cytotoxicity after
incubation in human plasma for 24h. The CEA-reactive bispecific single chain
construct redirected to CHO cells transfected with CEA, in the absence of soluble
CEA. Stimulated human CD8 positive CTLs were used as effector cells. The Figure
demonstrates the plasma stability of the bispecific single chain construct A240 VL~
B9 VHXSEQ ID NO.77 VHVL in human plasma. Cytotoxic activity of the construct is

not influenced by plasma proteins under physiological conditions.

Figure 25: High resolution cation exchange chromatogram of the bispecific single
chain construct SEQ [ID NO.77 VHVLXE12 VH-A240 VL, the blue line (upper curve)
shows the overall charge isoforms of the protein. The Figure demonstrates the
homogeneity of the bispecific single chain construct SEQ ID NO.77 VHVLXE12 VH-
A240 VL.

Figure 26: Protein stability assay based on the assessment of cytotoxicity after
incubation in human plasma for 24 h. The CEA-reactive bispecific single chain
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construct redirected to CHO cells transfected with CEA, in the absence of soluble

CEA. Stimulated human CD8 positive CTLs were used as effector cells. This Figure
demonstrates the plasma stability of the bispecific single chain construct SEQ ID
NO.77 VHVLXE12 VH-A240 VL in human plasma. Cytotoxic activity of the construct
is not influenced by plasma proteins under physiological conditions.

Figure 27: The indicated CEA-reactive bispecific single chain construct redirected T
cells to lyse CHO-CEA+ cells in the presence of increasing amounts of soluble CEA
antigen. Stimulated human CD8+ T cells were used as effector cells. The bispecific
single chain construct SEQ ID NO.77 VHVLXE 12 VH-A240 VL mediated cytotoxic
activity that is resistant to soluble CEA.

The following Examples illustrate the invention:

EXAMPLE 1: Generation of CHQO cells transfected with human CEA

(carcinoembryonic antigen-related cell adhesion molecule 5; CEACAMS5)

CEA-positive Kato 11l cells (human gastric carcinoma cell line; ATCC HTB-103) were
used to obtain the total RNA that was isolated according to the instructions of the kit
manual (Qiagen, RNeasy Mini Kit). The obtained RNA was used for cDNA synthesis
by random-primed reverse transcription. For cloning of the full length sequence of the
CEA antigen, the following oligonucleotides were used: 5° CEACAM5 EcoRI
GAATTCGCCACCATGGAGTCTCCCTCGGCCCC (SEQ ID NO. 74) and 3
CEACAMS Sal | GTCGACCTATATCAGAGCAACCCC (SEQ ID NO. 75). A PCR
{denaturation at 93 °C for 5 min, annealing at 58°C for 1 min, elongation at 72°C for 1
min for the first cycle; denaturation at 93°C for 1 min, annealing at 58°C for 1 min,
elongation at 72°C for 1 min for 30 cycles; terminal extension at 72°C for 5 min) was
used to amplify the coding sequence. The PCR product was subsequently digested
with EcoRl and Sall, ligated into the appropriately digested expression vector pEF-
DHFR, and transformed into E.coli. The isolated plasmid DNA was sequenced and
compared with the established nucleotide sequence of CEACAMS (NM_004363 at



<213> artificial sequence <220> <223> SEQ ID NO 77 VHVL x CEA |
VLVH anti body ; Bispecific single chain <400> 1 gacgt ccaac

t ggt gcagt ¢ aggggct gaa gt gaaaaaac ctggggcctc agt gaaggt g60 tcctgcaagg
cttctggcta cacctttact aggtacacga tgcattgggt aaggcaggcal20 cctggacagg

gt ct ggadhg Nettangy Seater bt histechnglogy defegpatiaD. (i v asbimypil gigvig
t caaggyCHdrentd indat @r&%ﬁé%g%e aghGeacoay &%Bgf{?rgqt@%%d%w fdcBR

gcagcctgcg ttctgaggac actgcaacct atfactgtgc aag t at gat gatcatt
act gcct t{$amirrack,gddgecdanggoningg égdiatmeatgty dvlanual aggelde Bmyimggdiaaboar

1 Ccagoekbo RE0r B, PR Bl B S RoRg i (80 5B £ aste R e
aaagtsgt aagifibll oaRi@Rrie safleneeagss ARt tht6 SPHIRAEEMGEH erengalldIsr
tttatgacac atccaaagtg gcttctggag tccctgctcg cttcagt_gchOO agt gggt ct

ggaccgacukartaticc expieasian cefathigy constieelg B/odgaprgteig cessession in DHF
deficient CHO cells was performed as described in Kaufmann (Kaufmann R.J.,

Methods Enzymol. 185 (1990), 537-566). Gene amplification of the construct was
induced by increasing concentrations of MTX to a final concentration of up to 20 nM

10 MTX. The transfected cells were then tested for expression of CEA antigen using an
FACS assay. For that purpose, 2.5x10° transfected cells were incubated with 5 pg/ml
of the murine monoclonal antibody COL-1 (No. MS-613-P1ABX, Neomakers;
Fremont, CA, USA). The binding of the antibody was detected with a R-
Phycoerythrin-conjugated affinity purified F(ab")2 fragment, goat anti-mouse IgG, Fc-

15 gamma fragment specific antibody, diluted 1:100 in 50 yi PBS with 2% FCS
(obtained from Dianova, Hamburg, Germany). Cells were analyzed by flow cytometry
on a FACS-Calibur (Becton Dickinson, Heidelberg). FACS staining and measuring of
the fluorescence intensity were performed as described in Current Protocols in
Immunology (Coligan, Kruisbeek, Margulies, Shevach and Strober, Wiley-

20 Interscience, 2002). As a result, the transfectants demonstrated a clearly positive

staining for the human CEA antigen.
EXAMPLE 2: Generation of CEAxCD3 bispecific single chain antibodies

25 Generally, bispecific single chain antibody molecules, each comprising a domain with
binding specificity for the human CEA antigen as well as a deimmunized domain with
binding specificity for the human CD3 antigen depicted in SEQ ID NO.77 were
designed as set out in Table 1. The arrangement of the V regions in this CD3
binding domain is always VH-VL. This de-immunised anti-CD3 binding domain used

30 in the bispecific single chain antibodies as defined herein has been described
previously, e.g. in W02005/040220.

1._ Formats of bispecific single chain _antibody molecules comprising anti-CEA and
anti-CD3 specificities (Table 1)

35



acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtggcgg gaccaaggt g720
gagat caaat ccggaggtgg tggatccgac attgagctca cccagtctcc agcaatcct g780
tctgcat ct ¢ caggggagaa ggtcacaatg acttgcaggg ccagctcaag tgtaacttac840
attcactggt accagcagaa gccaggatcc tccctlicaaat cctggattta tgccacat cc900
2/ 143 aacct ggctt ctcacaatca agt aaaccac ggcggcggcg tt ggt acagc

gatt act
tgctcge
t ggaggy

tctgagactc tcctgtg

) f&rhindad ‘a‘Ei@i

aga gc tct caggtccaac ggggttc
qalatetrgmasegogérmmg@)cagcct ccaggaaagg aafct aat gg

tt acacaé@@uw acqggt g gagat aaat C ccaaagcatc ctctatcttc hcttatta
Ct gt aC GGGl oo.cio ~Ya¥aTs d 2 <211> 491
<212> PRT <213> ar SEQ d‘logé g 77 VHVL x
Val G feer dy NERDND O E TR TR 5101 S
Val SetgCys Lys AfERt VA irgEQTm NB‘r,ey VhryLArg Tyr 202530 Thr Met
His TrpMal Arg AQIn Ala Pro Ay Gn Gy leu Au Trp lle 34045 Ay
Tyr 11 ege\sn Pro St rCE\(P\(bVU\S}- ﬂ'§EQTm NRSH VLAl a Asp Ser \pl 505560
I%?O%gaﬁ“l\/gt ra lljmll %”V% I")kl_seu ‘v. gr él LAsp Thr Al ‘ h-rry‘rl'yr Tyr
Cys 859895 CEA Ili VLVH x SEQ ID NO.77 VHVL

14 CEA Il VHVL x SEQ ID NO.77 VHVL

16 CEA | VH-A240VL x SEQ ID NO.77 VHVL

18 A240VL - CEA 1 VH x SEQ ID NO.77 VHVL

20 SEQ ID NO.77 VHVL x CEA | VH — A240 VL

22 SEQ ID NO.77 VHVL x A240 VI.-CEA | VH

24 A5 VH - A240 VL x SEQ ID NO.77 VHVL

26 A240 VL — A5 VH x SEQ ID NO.77 VHVL

28 SEQ ID NO.77 VHVL x A240 VL — A5 VH

30 SEQ ID NO.77 VHVL x A5 VH - A240 VL

32 B9 VH — A240 VL x SEQ ID NO.77 VHVL

34 A240 VL — B9 VH x SEQ ID NO.77 VHVL

36 SEQ ID NO.77 VHVL x B9 VH — A240 VL

38 SEQ D NO.77 VHVL x A240 VL - B9 VH

40 D8 VH - A240 VL x SEQ ID NO.77 VHVL

42 A240 VL - D8 VH x SEQ ID NO.77 VHVL

44 SEQ ID NO.77 VHVL x D8 VH - A240 VL

46 SEQ ID NO.77 VHVL x A240 VL - D8 VH

126 A5 VH-A240 VL# x SEQ ID NO.77 VHVL

128 SEQ ID NO.77 VHVLXAS VH-A240VL#

130 B9 VH-A240 VL# x SEQ ID NO.77 VHVL

132 SEQ ID NO.77 VHVLxBS VH-A240VL#

134 D8 VH-A240 VI# x SEQ ID NO.77 VHVL

136

SEQ ID NO.77 VHVLxD8 VH-A240VL#




Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Ay Gn Gy
100105110 3/143 Thr Thr Val Thr Val Set Ser Ay Au Ay Thr Set Thr
Ay Ser Ay 115120125 Ay Ser Ay Ay Ser Ay Ay Ala Asp Asp Ile Val
Lea Thr—Gn Ser 130135140 Pro Ala Thr32l ey Ser leu Ser Pro Ay Ju Arg
Al a Thif 1#8u Set QISSE_QSQMB’QMWW@ZAVH -S4 OME n Ser Val [ger Tyr Met
Asn Tl’p Tyl G TGN CyS—rro 165176175 oy Lya Aa—Pro Lya Al’g Tl’p Ile
Tyr Asp Thr Ser Lys Val Ala Set 180185190 Ay Val Pro Ala Arg Phe Ser
Ay Set 'malaféeeméhtyon'ﬁnircdh?sltruﬂsrccﬁﬁﬁmih@&ﬂ@ﬁ%ﬁEbIeellgthhalH(Q’LanSeJaan!é
GuAIaGu_Aésq Ala Thr Tyr Tyr, Cys 210215220 G n G n Trp, Set_ Ser
Asn Pro N&aYy gmpr(@Ha; [PagRp Gpﬁc'ﬁﬁrfq_ykhe\/ahU"ﬂBz‘-é@éSQQﬂﬂﬁnedfﬂl\’P‘é fr9®

Set d r a
e Lew ooyl Zniibafies fipbrigdfngs Br btagd bfirhag aigkia s SR Rne
Al a Ser (BBXGRewergabtgined byrgelnbesyﬁlf@sisr@dT subs@uerdi atorling inke an ZXBER8RBS
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bispecific single chain constructs can also be carried out according to recombinant

techniques described e.g. in Sambrook (loc.cit.). A detailed instruction therefor is
provided for e.g. in WO 99/054440.

10 The anti-CD3 binding domain corresponds to a de<immunized domain with binding
specificity for the human CD3 antigen. The arrangement of the V regions of the
deimmunized anti-CD3 binding domain in the bispecific single chain constructs
described herein is always VH-VL. The corresponding amino acid sequence of said
VH-VL domain is depicted in SEQ ID NO. 77. CEAI, CEAIl and CEAIll specific for the

15 human carcinoembryonic antigen contain the variable light-chain (VL) and variable
heavy-chain (VH) regions derived from mAbs A5B7 (Chester, K. A. et al, Int J
Cancer 57 (1994), 67-72), T84.66 (Neumaier, M. et al., Cancer Res 50 (1990), 2128-
34) and MFE-23 (Boehm, M. K. Biochem J 2 (2000), 519-28), respectively. A5, B9,
D8, and E12 are human VH regions specific for human CEA, whereas A240 is a

20 human VL region with the same specificity. The generation of the human A5, B9, D8,
E12 and A240 V regions is described in detail in Examples 6 and 7. The
corresponding nucleotide and amino acid sequences of all bispecific single chain
antibodies described herein are shown in the sequence listing.

25 In the following the generation of the CEA | VLVH x SEQ ID NO.77 VHVL (SEQ ID
NO.6) construct is described in more detail. The generation of the other constructs
mentioned above can be performed accordingly with the necessary implementation
of modifications to the methods being well in the scope of the person skilled in the
art.

30 To generate bispecific single chain antibody molecules comprising the
aforementioned CEAI specificity and the deimmunized anti-CD3 (SEQ ID NO.77)
specificity firstly the variable regions of CEAI obtained by gene synthesis according
to standard protocols had to be modified by PCR to obtain the corresponding single
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In short the following primer combinations were used:

I:tcé ': Used primers I;C; E Used primers Resiul__lgng
1 5'CEAI LH +‘3'CEAI VL Linker -> | Fusion | 5'CEAILH CEAI LH
2 S5'CEAI VH Linker + 3'CEAI LH -> | PCR | +3CEAILH
10 The nucleotide sequences of the oligonucleotide primers are given below:
5'CEAI LH: 5 AGGTGTACACTCCGACATTGAGCTCACCCAG 3' (SEQ
ID NO. 137)
3'CEAI VL Linker: 5 GGAGCCGCCGCCGCCAGAACCACCACCACC
TTTGATCTCGAGCTTGG 3 (SEQ ID NO. 138)
15 5'CEAI VH Linker: 5 GGCGGCGGCGGCTCCGGTGGTGGTGGTTCT
CAGGTCCAACTGCAGGAG 3’ (SEQ ID NO. 139)
3'CEAI LH: 5 AATCCGGAGGAGACGGTGACCG 3 (SEQ ID NO. 140)

To generate the single chain antibody, two PCRs with the respective primer
20 combinations described above as PCR step 1 and 2 were performed. During this
PCR overlapping complementary sequences were introduced into the PCR-products
(stemming from the respective linker primers) that combined to form the coding
sequence of the 15 amino acid linker during the subsequent fusion PCR.
Subsequently the amplified VH and VL domains were joined in this fusion PCR in
25 which only the outer primers and both PCR-products were required. The resulting
scFv antibody is flanked at the 5°end with the restriction enzyme recognition site for
BsrGl and at the 3'end with the restriction enzyme recognition site for BspEl.
Addition of the BsrGl site was performed as to allow for the in frame fusion with the
coding sequence of a murine immunoglobulin leader peptide as described in
30 WO02005/040220. The BspEl site was created as to allow for the in frame fusion with
the sequence coding for the CD3 specific single chain antibody to generate the
bispecific single chain antibody. To accomplish the fusion of the single chain Fv
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The bispecific single chain antibodies were expressed in chinese hamster ovary

15 (CHO) cells. Eukaryotic protein expression in DHFR deficient CHO cells was
performed as described in Kaufmann (loc. cit.). Gene amplification of the constructs
were induced by increasing concentrations of MTX to a final concentration of up to 20
nM MTX. After two passages of stationary culture the cells were grown in roller
bottles with CHO modified DMEM medium (HiQ®, HiClone) for 7 days before

20  harvest. The cells were removed by centrifugation and the supernatant containing the
expressed protein was stored at —20°C.

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

25 ("IMAC") was performed using a Fractogel® column (Merck) which was loaded with
ZnClz according to the protocol provided by the manufacturer. The column was
equilibrated with buffer A2 (20 mM sodium phosphate buffer pH 7.5, 0.4 M NaCl) and
the cell culture supernatant (500 ml) was applied to the column (10 ml) at a flow rate
of 3 mi/min. The column was washed with buffer A2 to remove unbound sample.

30 Bound protein was eluted using a 2 step gradient of buffer B2 (20 mM sodium
phosphate buffer pH 7.5, 0.4 M NaCl, 0.5 M Imidazol) according to the following:
Step 1: 20% buffer B2 in 6 column volumes;

Step 2: 100% buffer B2 in 6 column volumes.

Eluted protein fractions from step 2 were pooled for further purification.
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The CEAXCD3 bispecific single chain antibodies were isolated in a two step
purification process of IMAC and gel filtration. The main product had a molecular
10 weight of ca. 52 kDa under native conditions as determined by gel filtration in PBS.
This molecular weight corresponds to the bispecific single chain antibody. All
constructs were purified according to this method.
Purified bispecific single chain antibody protein was analyzed in SDS PAGE under
reducing conditions performed with pre-cast 4-12% Bis Tris gels (Invitrogen). Sample
15 preparation and application were performed according to the protocol provided by the
manufacturer. 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 >95% as determined by SDS-PAGE.
Western Blot was performed using an Optitran® BA-S83 membrane and the
20 Invitrogen Blot Module according to the protocol provided by the manufacturer. The
antibodies used were directed against the His Tag (Penta His, Qiagen) and Goat-
anti-mouse Ig labeled with alkaline phosphatase (AP) (Sigma), and BCIP/NBT
(Sigma) as substrate. The bispecific single chain antibody could be specifically
detected by Westemn Blot. A single band was detected at 52 kD corresponding to the
25  purified bispecific single chain antibody molecule.

3. Flow cytometric binding analysis _of the CEAxCD3 bispecific _single chain

antibodies

In order to test the functionality of the constructs with regard to binding capability to
30  membrane-bound human CEA and human CD3, FACS analysis was performed. For

this purpose, human CEA-transfected CHO cells and CD3 positive human T cell

leukemia cell line HPB-AIll {DSMZ, Braunschweig, ACC483) were used. 200,000 CEA

positive CHO cells or 200,000 HPB-AIl cells were incubated for 30 min on ice with

50 pl of the pure cell supernatant of CHO cell cultures each expressing bispecific
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Ul PBS with 2% FCS. As a positive control for binding to human CEA, monoclonal

antibody Col-1 (see Example 3) has been used. For control of binding to human
10 CD3, a CD19xCD3 bispecific single chain construct as described in WO 98/054440
has been utilized. As a negative contro! fresh culture medium was used in place of
culture supernatant.
Cells were analyzed by flow cytometry (FACS-Calibur; Becton Dickinson,
Heidelberg). FACS staining and measuring of the fluorescence intensity were
15 performed as described in Current Protocols in Immunology (Coligan, Kruisbeek,
Margulies, Shevach and Strober, Wiley-interscience, 2002).
As shown in Figure 1, several domain arrangements of the bispecific single chain
antibodies, i.e. CEAlI VHVLXSEQ ID NO.77 VHVL (SEQ ID NO. 8), CEAl VLVHXSEQ
ID NO.77 VHVL (SEQ ID NO. 6), CEAIll VHVLXSEQ ID NO.77 VHVL (SEQ ID NO.
20 10), CEAIll VLVHXSEQ ID NO.77 VHVL {SEQ ID NO. 12) and CEAIll VHVLXSEQ ID
NO.77 VHVL (SEQ ID NO. 14), bound to human membrane-bound CEA and human
CD3. As a negative control, culture medium and 1. and 2. detection antibodies have
been used.

25 EXAMPLE 3: Binding of CEAXCD3 hispecific single chain antibodies to soluble
human CEA

In order to determine the specificity against soluble human CEA, various CEAxCD3
bispecific single chain antibodies were tested in ELISA.

30 To this end, soluble human CEA antigen was first biotinylated. Biotinylation was
accomplished in PBS containing 5% DMSO (Sigma) with a fifteen-fold molar excess
of EZ-Link Sulfo NHS-LC-LC-Biotin (Pierce) for 1 hour at room temperature in a
sample mixer (Dynal). For the separation of free Biotin and biotinylated CEA antigen,

the assay was excessively dialyzed against PBS according to standard protocols.
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well 200 pl of blocking solution (PBS/3 % BSA) was added. After blocking for 1 h at
room temperature the blocking solution was removed. All subsequent washing (200
10 plfwell of 1xPBS/0.05% (v/v) Tween20) and incubation steps were performed at room
temperature. After washing once, the CEAI VHVLXSEQ ID NO.77 VHVL (SEQ ID
NO. 8; anti-CEA part derived from mAb A5B7), CEAIl VHVLXSEQ ID NO.77 VHVL
(SEQ ID NO. 10; anti-CEA part derived from mAb T84.66), and CEAIll VHVLXSEQ iD
NO.77 VHVL (SEQ ID NO. 14; anti-CEA part derived from mAb MFE-23) bispecific
15 single chain antibodies, and mouse monoclonal antibody CEA/CD66 Ab-3 (Col-1;
Dunn) were incubated in different concentrations (0.5 ug/ml and 5 pg/ml in 1xPBS;
50 pl/well) for 1 hour. 1xPBS (50 ul/well) was added as a control for unspecific
binding. 3 washing steps were followed by adding 50 pl/well Penta-His IgG (Qiagen;
2 pg/ml in 1xPBS) for detection of the His-tagged bispecific single chain antibodies.
20 Subsequently, the wells were washed 3 times and incubated with 50 pl of a
horseradish peroxidase-labelled goat anti-mouse Fc gamma-specific antibody
(Jackson ImmuneResearch; 1:1000 in 1xPBS) for 1 hour. After washing 3 times the
ELISA was developed by adding ABTS substrate solution (Roche) and the
absorbance was measured at a wavelength of 405 nm.
25 Figure 2 shows the absorbance of the different bispecific single chain antibodies
detected in the ELISA. The CEAI VHVLXSEQ ID NO.77 VHVL (SEQ ID NO. 8; anti-
CEA part derived from mAb A5B7), CEAIll VHVLXSEQ ID NO.77 VHVL (SEQ ID NO,
10; anti-CEA part derived from mAb T84.66), and CEAIlll VHVLXSEQ 1D NO.77
VHVL (SEQ ID NO. 14; anti-CEA part derived from mAb MFE-23) bispecific single
30 chain antibodies and the mouse monoclonal antibody Col-1 specifically bound to
soluble human CEA. No binding signal was observed in the absence of the CEA
antigen (PBS control). In summary, the anti-CEA binding domains derived from mAbs
AS5B7, T84.66 and MFE-23 bind to both soluble and membrane-bound CEA.
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50 ml) by Ficoll gradient centrifugation according to standard protocols. 3 — 5 x 107

15 PBMCs were added to the precoated petri dish in 150 ml of RPMI 1640/ 10% FCS /

IL-2 20 U/mi (Proleukin, Chiron) and stimulated for 2 days. At the third day the cells

were collected, washed once with RPMI 1640 and transfered to a large T-flask. IL-2

was added to a final concentration of 20 U/ml! and cultivated again for one day. The

CD8+ CTLs were isolated with help of the CD8 negative isolation kit (Dynal Biotech)

20 by following the instructions of the manual. The native PBMC's were used directly

after the Ficoll gradient -centrifugation without the stimulation procedure.
Target cells were washed twice with PBS and labeled with 11.1 MBq °'Cr in a final
volume of 100ul RPMI with 50% FCS for 45 minutes at 37°C. Subsequently, the
labeled target cells were washed 3 times with 5 ml RPMI and then used in the
25 cylotoxicity assay. The assay was performed in a 96 round bottom plate in a total
volume of 250pl supplemented RPMI (as above) with an E:T ratio of 10:1
corresponding to 5000 target cells and 50000 effector cells per well. For the
evaluation of the constructs a starting concentration of 1ug/m! of the bispecific single
chain molecules in the assay volume and 12 threefold dilutions thereof were applied.
30 The assay time was 18 hours and cytotoxicity was measured as relative values of
released chromium in the supernatant related to the difference of maximum lysis
(addition of Triton-X) and spontaneous lysis (without effector cells). All
measurements were done in triplicates. Measurement of chromium activity in the

supernatants was performed with a Wizard 3 gammacounter (Perkin Elmer Life
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VHVL (SEQ ID NO. 4) and SEQ ID NO.77 VHVLxCEAI VLVH (SEQ ID NO. 2) (both
constructs with anti-CD3 part N-terminally), as well as for CEAl VLVHXSEQ ID NO.77
10 VHVL (SEQ ID NO. 6) and CEAI VHVLXSEQ ID NO.77 VHVL (SEQ ID NO. 8) (anti-
CD3 C-terminally). Non-transfected CHO cells (lacking human CEA) were used as a
negative control. '
In Figure 4, CEAI VHVLXSEQ ID NO.77 VHVL (SEQ ID NO. 8), CEAIlll VLVHXSEQ
ID NO.77 VHVL (SEQ ID NO. 12), CEAIll VHVLXSEQ 1D NO.77 VHVL (SEQ ID NO.
I5 14), and CEAIll VHVLXSEQ ID NO.77 VHVL (SEQ ID NO. 10) exhibited cytotoxic
activity against human CEA-transfected CHO cells. Non-transfected CHO cells
(lacking human CEA) were used as a negative control. As set forth above, CEAI
denotes a variable region derived from murine mAb A5B7, CEAIl is a variable region
derived from murine mAb T84.66 and CEAIIl refers to a variable region from murine
20 mAb MFE-23.
In summary, all tested constructs showed cytotoxic activity against (human) CEA
expressing Kato Il and human CEA-transfected CHO cells, in the absence of soluble
human CEA.

25 EXAMPLE 5: Bioactivity of CEAXCD3 bispecific single chain antibodies specific
in the presence of soluble CEA antigen

The competition assays are performed as described in Example 4, with the following
exception: The bioactivity of the CEAxXCD?3 bispecific single chain antibodies is tested
30  in the presence of various concentrations of soluble human CEA antigen. The soluble
human CEA antigen (AbCAM Ltd. Cambridge UK) used was isolated from a
metastatic colonic carcinoma from the liver of a single patient. Experimentally, the
competition assay was carried out by pre-incubation of a given amount of the
bispecific single chain antibody with increasing amounts of soluble human CEA

35 antigen (either O pug/mi; 0.1 ug/ml; 1 pg/mi, or 0 pg/ml; 0.004 png/ml; 0.02 ug/m; 0.1
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positive target cells was drastically inhibited by increasing amounts of soluble human
CEA antigen. As set forth above, said constructs bind to both membrane-bound and

10 soluble human CEA antigen; see e.g. Examples 2 and 3 and Figures 1 and 2. Thus,
most probably, soluble human CEA prevents the anti-CEA part of said bispecific
single chain antibodies from binding to membrane-bound human CEA on the target
cells, for instance CHO-CEA+ or Kato Il tumor cells, thereby inhibiting the cytotoxic
activity mediated by said antibody constructs.

15 In contrast, it has been surprisingly found that bispecific single chain antibodies with
an anti-CEA part derived from mAb AS5B7 are resistant to soluble human CEA: For
instance, the cytotoxic activity mediated by CEAl VLVHXSEQ ID NO.77 VHVL (SEQ
ID NO. 6; see Figure 5), CEAl VHVLXSEQ ID NO.77 VHVL (SEQ ID NO. 8; see
Figures 5, 8 and 10), SEQ ID NO.77 VHVLxXCEAI VHVL (SEQ ID NO. 4, see Figure

20 6) and SEQ ID NO.77 VHVLxCEAI VLVH (SEQ ID NO. 2; see Figure 6) is not
inhibited by increasing amounts of soluble human CEA, not even by high
concentrations (1ug/mt). This could not be expected in view of the fact that the anti-
CEA part of said bispecific single chain antibodies binds to soluble human CEA
(Figure 2). Rather, inhibition of cytotoxic activity against CEA-positive target cells by

25 increasing amounts of soluble human CEA could have been expected, as it was the
case for T84.66- and MFE-23-derived constructs; see above.

Thus, the present invention provides for pharmaceutical compositions with cytotoxic
anti-tumor activity in the presence of even high levels of soluble CEA antigen.
Therefore, these pharmaceutical compositions are particularly suitable for the

30 treatment of tumor patients with high soluble CEA antigen concentrations in their
plasma, such as patients with progressive epithelial tumors, metastatic epithelial
tumors, high tumor load/burden, late stage epithelial tumors or tumor patients with a
CEA serum concentration higher than 100 ng/ml, as determined by ELISA.
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<220> <223> Q / 5
ant i body RS T AT nfch e RBigele) eR¥efoR e
Pro Gy d@cpmplished in PBS containing 5% DMSO (Sigma) with a fifteenfold molar excess

of EZ-Link Sulfo NHS-LC-LC-Biotin (Pierce) for 1 hour at room temperature in a

sample mixer (Dynal). For the separation of free Biotin and biotinylated CEA antigen,
15 the assay was excessively dialized against PBS according to standard protocols.

The retained bioactivity of the biotin-labeled CEA was confirmed in ELISA binding

experiments.

2. Isolation of RNA from human B-cells

20 100 mL blood were taken from five healthy human donors. Peripheral blood
mononuclear cells (PBMCs) were isolated by a ficoll-gradient according to standard
methods. Total RNA was isolated from the isolated cells using the RNeasy® Midi Kit
(QIAGEN) following the manufacturer's instructions. cDNA was synthesized
according to standard methods (Sambrook, Cold Spring Harbor Laboratory Press

25 1989, 2001).

3. PCR-Amplification of variable light chain regions (VL-regions)

For the isolation of light chain V-region DNA, RT-PCR was carried out using V-
kappa- (5'-huVK1-Sacl-2001 (5'-GAGCCGCACG AGCCCGAGCT CCAGATGACC
30 CAGTCTCC-3) (SEQ ID NO. 78), 5-huvK2/4-Sacl-2001 (5-GAGCCGCACG
AGCCCGAGCT CGTGATGACY CAGTCTCC-3) (SEQ ID NO. 79), 5'-huvK3-Sacl-
2001 (5'-GAGCCGCACG AGCCCGAGCT CGTGWTGACR CAGTCTCC-3') (SEQ ID
NO. 80), 5-huVKS5-Sacl-2001 (5-GAGCCGCACG AGCCCGAGCT CACACTCACG
CAGTCTCC-3) (SEQ ID NO. 81), 5-huVK6-Sacl-2001 (5-GAGCCGCACG
35 AGCCCGAGCT CGTGCTGACT CAGTCTCC-3) (SEQ ID NO. 82), 3-hu-Vk-J1-



151015 Ser Lou Arg Leu Ser Cys Ala Thr Ser @y Phe Thr Phe Thr Asp
Tyr 202530 Tyr Met Asn Trp Val Arg Gn Pro Pro Ay Lys Ala Lou Qu
Trp Leu 354045 Ay Phe Ile Ay Asn Lys Ala Asn Ay Tyr Thr Thr Qu

Tyr Ser Ala 505560 Ser Val Lys Ay Ar% Phe Thr Ile Ser Arg Asp Lys
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GAG CTC GTG TTG ACG CAG CCG CCC TC) (SEQ ID NO. 87), 5°-huVL1b-Sacl-
2001 (GAG CCG CAC GAG CCC GAG CTC GTG CTG ACT CAG CCA CCC TC)

10 (SEQ ID NO. 88), 5-huVL2-Saci-2001 (GAG CCG CAG GAG CCC GAG CTC GCC
CTG ACT CAG CCT SCC TCC GT) (SEQ ID NO. 89}, 5-huvL4-Sacl-2001 (ACC
TGC GAG CTC GTG CTG ACT CAR YCM YCC TCT GC) (SEQ ID NO. 90), 5'-
huVL3-Sacl-2001 (ACC TGC GAG CTC GTG CTG ACT CAG CCR SCT TCC) (SEQ
ID NO. 91}, 5°-huVL6-Sacl-2001 (ACC TGC GAG CTC ATG CTG ACT CAG CCC

15 CAC TC) (SEQ ID NO. 92), 5°-huVL3/9-Sacl-2001 (GAG CCG CAC GAG CCC GAG
CTC GWG CTG ACT CAG CCA CCY TC) (SEQ ID NO. 93}, 5'-huVL7/8-Saci-2001
(GAG CCG CAC GAG CCC GAG CTC GTG GTG ACY CAG GAG CCM TC) (SEQ
ID NO. 94), 3’-hu-Vlam-BInI-Spel-2001 (CGT GGG ACT AGT CTT GGG CTG ACC
TAG GAC GGT) (SEQ ID NO. 95), 3°-hu-Viam2-BInl-Spel-2002: CGT GGG ACT

20 AGTCTT GGG CTG ACC GAG GAC GGT) (SEQ ID NO. 96) primer sets.

RNA from human B-cells was transcribed into cDNA (as described above) and used
as template DNA in PCR reactions. Per PCR reaction, one 5'-primer was combined
with one 3'-primer. The number of different PCR reactions was determined by the
number of possible combinations of 5'- and 3'-primers. The following PCR-program

25 was used for amplification: Denaturation at 94°C for 15 seconds, primer annealing at
52°C for 50 seconds and primer extension at 72°C for 90 seconds were performed
over 40 cycles, followed by final extension at 72°C for 10 minutes. Light chain DNA

V-fragments were then isolated according to standard protocols.

30 4. Library construction — cloning of the human VL pool

A phage display library was generally constructed based on standard procedures, as
for example disclosed in “Phage Display: A Laboratory Manual”; Ed. Barbas, Burton,
Scott & Silverman; Cold Spring Harbor Laboratory Press, 2001.



210215220 His Trp Ser Ser Lys Pro Pro Thr Phe Gy Gy Ay Thr Lys Leu
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My Trp It&'aensformed into 300 pL of electrocompetent Escherichia coli XL1 Blue by
electroporation (2.5 kV, 0.2 cm gap cuvette, 25 mF, 200 Ohm, Biorad gene-pulser)
resulting in library sizes of

10 kappat: 2x 108
kappa2: 6x 107
lambda1: 9 x 107
lambda2:  6x 107
independent clones.

15 Kappa (light chain) DNA-fragments from the different PCR amplifications were
weighted for each ligation as follows: Each 5'-primer defines a specific group. Within
these groups the 3-primers define the subgroups. The kappa subgroups were
weighted 1:2:1:1 corresponding to the primers 3'-hu-Vk-J1-Spel-BsiWl : 3'-hu-Vk-
J2/4-Spel-BsiWl : 3'-hu-Vk-J3-Spel-BsiWl : 3'-hu-Vk-J5-Spel-BsiWl. The groups

20  were weighted according to their germline distribution 1:1:1:0.2:0.2 corresponding to
the primers 5-huVK1-Sac-2001 : 5-huvK3-Sac-2001 : 5-huVvK2/4-Sac-2001 : 5'-
huVK5-Sac-2001 : 5’-huVK6-Sac-2001. 7
Lambda (light chain) DNA-fragments from the different PCR amplifications were
weighted for each ligation as follows: Each 5'-primer defines a specific group. Within

25 these groups the 3'-primers define the subgroups. The lambda subgroups were
weighted 3:1 corresponding to the primers 3°-hu-Vlam-Binl-Spel-2001: 3"-hu-Viam2-
BIn[-Spel-2002,

The groups were weighted according to their germline distribution 1:1:2:2:2:3
corresponding to the primers 5-huVL1a-Sacl-2001: 5°-huVL1b-Sac!-2001 : 5°-

30 huVL2-Sacl-2001: 5°-huVL4-Sacl-2001 + 5°-huVL5-Sacl-2001 : 5 -huVL6-Sacl-2001
+ 5°-huVL7/8-Sacl-2001 : 5°-huVL3/9-Sacl-2001.

After electroporation each reaction was incubated in SOC broth (Fluka) for
phenotype expression. The two kappa cultures were combined as well as the two

lambda cultures .The resulting kappa culture and the resulting lambda culture were
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Gy 435440445 Ser Ay Ser Ay Thr Asp Tyr Ser Leu Thr Ile Asn Ser Leu
A u Ala 450455460 G u Asp Ala Ala Thr Tyr Tyr C¢ys G n @n Trp Ser Ser
Asn Pro Lou 465470475480 Thr Phe Ay @y Ay Thr Lys Val Qu lle Lys
485490 <thep>eachcincubalerdin &mmm &8 1selectioni friediuxh mgm@esaza@mL

S bodytarbbnitif ot 2048 9 Qltodh ovéittiant. TR RS el el Wt feled by
gat t ggaagmtifugsit@aaaid tpté@@idgpﬁépagmc‘w&t TafiedC Ukt GSing CAJESThEREcially

at ct gaggac .t act ctgacta fatggcctac tccggtggtg gtggttctgg
cggcggcg@‘@'ﬁ@@cpi%ﬁq'@‘goorﬁ é‘f‘%i‘ﬁz ggt gtct gccggtgaaa gtgttgatat
ttttggcgtt ggacagccac ccaaactcct catctatcgt aggttcagt g gcactgggtc

taggacagac gat gat gtt 0 ccacct atta ct gtcagcaa gacacct ata t gcact gggt
‘ ¢ 3 ¥l -anatecsalddd cat cct ccaa

caceot ot a@%ggﬁ%e@ gdﬁéfg e 8& tbéf &é%@%t VEPRE iR oas 6 fienc Aarector
gt cct gcagmtajgpytdaid g@tmawmas@ﬂampma@ﬁ @P OR FrétedaCaccordRG e s@Bdard
gatccctgtc ttcaccctca tcattgatc t ggaggct act aat ggg(ggatccgt acac

gt t cggaggeeases xas Kigued ang tf@gggatfa%ra5 Pdeteh GaAGALCEC GAG
acctig act@a I96ACEEIEE e AR L g E&LBENG. aa%clﬂ 4 gﬁi?r?é?%a.q\\m_

t ct gaggaca ctgcaaccta tactggggcc aaggcaccac ggtg aagtg gaggt tcagg

ct gt ct ctBatEHt(be@dGoht At @Edt Gakr CGJyGATIc BEEA TTGCAEAYCHR 63 oSHGaHD NO.

tggggcorty AYGRNRREvi JERt B SPh-aReRA % bl TR BT 167 an

at ccacc mlﬁ@agsgﬁrasa gel, & DNICRagraentavafbd vith hagestrietibrs eh R8s BstEIl

t ggagcagac ac gegtgeeace, ct a ct ca gaagccgggc aa gcaccca
ccct get YW %@E f@% 5@% & ‘*@j’ﬁjﬁg'@cé@%@@ afgthegthesis

antlcscaad?éseﬁ&ttleﬁ%ﬂtEﬁfiﬁﬁﬁ Lutterblise) was digested accordingly and the large fragment

was ligated with the above mentioned fragment. After transformation into E. coli XL1

blue, a single clone was cultivated in 100 mL SB medium (containing 50 pg/mL
carbenicilline) and the plasmid was prepared according to standard protocols. The
successful cloning was confirmed by sequencing.the insert (Sequiserve, Munich).

20 This vector pComb3H5BHis/maternalVH of mAb A5B7 was restricted with the
restriction enzymes Sacl and Spel. The large vector fragment was isolated. Plasmid-
DNA containing the Vkappa- and the Viambda library was restricted with the
restriction enzymes Sacl and Spel. The small Vkappa - and the respective Vlambda
fragment (each approximately 350 bp) were isolated according to standard protocols.

25 1200 ng of the vector fragment were ligated with a mix of each 200 ng of both the
Vkappa and the Vlambda fragments. The ligation reaction was transformed into 300
HL of electrocompetent E. coli XL1 Blue by electroporation {2.5 kV, 0.2 cm gap
cuvette, 25 mF, 200 Ohm) resulting in a total scFv library size of 1.2 x 10°
independent clones.

30 After phenotype expression and slow adaptation to carbenicillin, the antibody library
was transferred into SB-Carbenicillin (50 pg/mL) selection medium. The antibody
library was then infected with an infectious dose of 1 x 10" particles of helper phage
VCSM13 resulting in the production and secretion of filamentous M13 phage,
wherein each phage particle contained single stranded pComb3H5BHis-DNA
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1 x 10" to 1 x 10" scFv phage particles were resuspended in 0.5 mL of TBS/1%
BSA and incubated with biotinylated soluble CEA, that was immobilized in
Streptavidine coated wells of an ELISA plate (Nunc) for 1 h. A 10 pg antigen/ml PBS
10 solution (50 pl) was incubated for over night at 4°C in the streptavidine coated wells,
washed once with water, followed by blocking for 1 hour at 37°C with 200 pl of 3%

BSA in TBS, that was removed after incubation.
scFv phage that did not specifically bind to the target antigen were eliminated by
washing steps with TBS/0,05 % Tween. This washing procedure was repeated up to

15 10 times in further rounds.

After washing, binding entities were eluted by using HCl-glycine, pH 2.2. Following
neutralization with 2 M Tris, pH 12, the eluate was used for infection of a fresh
uninfected E. coli XL1 Blue culture.

20 To elute remaining high binding entities 50 pL of a fresh E. coli XL1 blue culture
(OD600 2 0.5) were added to the wells and incubated for 15 minutes. Both cultures
were then mixed and cells successfully transduced with a phagemid copy, encoding
a human scFv-fragment, were again selected for carbenicillin resistance and
subsequently infected with VCMS13 helper phage to start the second round of

25 antibody display and in vitro selection.

Plasmid DNA corresponding to 4 rounds of panning was isolated from E. coli
cultures. For the production of soluble scFv-protein, VH-VL-DNA fragments were
excised from the plasmids (Xhol-Spel), and cloned via the same restriction sites in
the plasmid pComb3HSBFlag/His, in which the expression construct (e.g. scFv)

30 includes a Flag-tag (TGDYKDDDDK) (SEQ ID NO. 99) between the scFv and the
His6-tag and the additional phage proteins are deleted.

After ligation each pool (different rounds of panning) of plasmid DNA was
transformed into 100 pL heat shock competent E. coli TG1 and plated onto

carbenicillin LB-agar. Single colonies were picked and inoculated into 120 pL of LB
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a 1h incubation at room temperature with 40 L lysis buffer (400 mM boric acid, 320
mM NaCl, 4 mM EDTA pH 8, 2.5 mg/mL lysozyme)}. Residual cells and cell debris
10  were separated by centrifugation for 12 minutes at 1,900 x g (Hettich).
The supernatants containing scFv molecules were then tested for binding in flow
cytometric binding assays. CHO cells transfected with human CEA were used as
CEA-positive cell line. Cell binding assays were carried out by initially incubating
between 100,000 and 200,000 cells with periplasmic preparation containing human
15 scFv or relevant controls. After incubation the cells were washed in PBS/1 % FCS
(fetal calf serum) and further incubated with 5-10 pg/ml of anti-FLAG M2 antibody
(Sigma). After the cells had again been washed, they were incubated with polyclonal,
PE-labeled anti-mouse antibodies (Dianova) and subsequently analyzed by flow
cytometry. Approximately 600 clones were tested for binding signals on CEA-positive
20 CHO cells. 27 positive clones were obtained. After seqhencing of the respective scFv
DNA, a total of 9 different sequences were obtained.
Figure 12 depicts binding of the nine different half-human scFv (i.e. murine A5B7 VH-
human VL) constructs to various cell lines as measured by flow cytometric analysis.
The Figure contains multiple diagrams, one for each construct tested. In any given
25 diagram, the black distribution shows fluorescence intensity for cells incubated only
with PBS alone in the absence of any construct but with all appropriate detection
agents as used for detection of scFvs. In this way, any fluorescence shift observed
can be definitely attributed to scFv construct rather than detection agents or buffer,
Shifts in fluorescence which are indicative of construct binding to the respective cell
30 line are depicted by a gray line in each diagram. Generally, a shift of higher
magnitude away from, i.e. further to the (black) control indicates stronger binding,
whereas a shift of lower magnitude away from, i.e. closer to the (black) control
indicates weaker binding.
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Lys of85490u@% W2 1egivn. Skl huaem VL region is depicted in SEQ ID NOs. 63
(nucleotide sequence) and 64 (amino acid sequence).

EXAMPLE 7: Construction of the antibody libraries and phage display selection
10  of human VH regions resistant to soluble CEA antigen

The aim of the following experiments is the selection of a set of human VH regions

resistant to soluble CEA antigen that pair with the human VL region of scFv A-240,

selected as described in Example 6. Said human VL region is depicted in SEQ ID
15 NOs. 63 (nucleotide sequence) and 64 (amino acid sequence).

1. Isolation of RNA from peripheric blood mononuclear cells (PBMCs)

100 mL blood were taken from five healthy human donors. Peripheral blood
mononuclear cells (PBMCs) were isolated by a ficoll-gradient according to standard

20 methods. Total RNA was isolated from PBMCs using the RNeasy® Midi Kit
(QIAGEN) following the manufacturer's instructions. cDNA was synthesized
according to standard methods (Sambrook, Cold Spring Harbor Laboratory Press
1989, 2001).

25 2. PCR-Amplification of variable heavy chain regions (VH-regions)

The VH library was constructed and named Lib 134-VH. This VH-library consists of
the human repertoire of FR1-CDR1-FR2-CDR2-FR3 from the PCR amplified VH-
regions of the above described PBMC pool, linked operatively to the VH CDR3 of the
maternal antibody followed by a human FR4 germline sequence.

30 For the isolation of human template VH-regions, RT-PCR was carried out using a 5'-
VH-specific primer set (5-huVH1,3,5-Xhol-2001 (5-AGG TGC AGC TGC TCG AGT
CTG G-3') (SEQ ID NO. 100), 5'-huVH4-Xhol-2001 (5’-CAG GTG CAG CTG CTC
GAG TCG GG-3') (SEQ ID NO. 101), 5’-huVH4B-Xhol-2001 (5-CAG GTG CAG CTA
CTC GAG TGG GG-3) (SEQ ID NO. 102)) and a set of two 3'-VH-specific primers

35  (3-hu-VH-BstEll-2001 (5-CTG AGG AGA CGG TGA CC-3’) (SEQ ID NO. 103), 3'-
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G n G n1ggy, Bra1IA-VHBAr (SSeTACTA- AN STATGAA CEFYAG CCC CCT ATC TCT
TGY ACA GTA ATA CAC RGC -3') (SEQ ID NO. 107), wherein the indicated “T” may
20  also be replaced by “A”, “C” or “G", 3-A134-VH3B (5'-GTA GTC AAA GTA GAA CCG
TAG CCC CCT ATC TCT TGC ACA GTA ATA CAA RGC -3} (SEQ ID NO. 108),
wherein the indicated “T" may also be replaced by “A”, “C" or “G", 3-A134-VH4 (5'-
GTA GTC AAA GTA GAA CCG TAG CCC CCT ATC TCT SGC ACA GTA ATA CAC
RGC -3%) (SEQ ID NO. 108)} for the human VH subfamilies 1, 3 and 4 matching in

25  the very teminal region of FR3.

The following primer combinations were used:

a) 5'-huVH1,3,5-Xhol-2001 x 3'-A134-VH1A

b) 5'-huVH1,3,5-Xhol-2001 x 3'-A134-VH1B

¢) 5'-huVH1,3,5-Xhol-2001 x 3'-A134-VH3A
30 d)5-huVH1,3,5-Xhol-2001 x 3-A134-VH3B

e) 5’-huVH4-Xhol-2001 x 3'-A134-VH4

f) §-huVH4B-Xhol-2001 x 3'-A134-VH4
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VH CDR3, which then in turn is the priming site for the second step PCR 3'-primer.
These VH-(FR1-CDR1-FR2-CDR2-FR3) DNA-fragments were then used as
10 templates in a second PCR reaction using again the respective 5'VH-specific primer
and a universal 3' primer matching to the universal 3'-terminus of the amplified DNA-
fragments (3" A134-JH6-BstEIl, 5'- CGA GAC GGT GAC CGT GGT CCC TTG GCC
CCA GTA GTC AAA GTA GAA CCG TAG CC-3") (SEQ ID NO. 110).
The following PCR-program was used for amplification:
15 Denaturation at 94°C for 15 seconds, primer annealing at 52°C for 50 seconds and
primer extension at 72°C for 60 seconds were performed over 40 cycles, followed by
final extension at 72°C for 10 minutes. The DNA V-fragments were isolated

according to standard protocols.

20 3. Library construction — cloning of the human VH pool

In a second round of the foregoing method, the human VL of scFv A-240 identified in
the first, previous selection (see Example 6) was chosen, and subsequently
combined with the library of human VH fragments with the aim of generating a
human scFv. A phage display library was generally constructed based on standard
25  procedures, as for example disclosed in “Phage Display: A Laboratory Manual”; Ed.
Barbas, Burton, Scott & Silverman; Cold Spring Harbor Laboratory Press, 2001.
Heavy chain DNA-fragments from the different PCR amplifications were weighted for
each ligation as follows:
a:b:c:d:eif = 3:1:3:1:1:1, wherein a-f have the following meanings:
30 a)5-huVH1,3,5-Xhol-2001 x 3-A134-VH1A
b) 5-huVH1,3,5-Xhol-2001 x 3'-A134-VH1B
¢) 5-huVH1,3,5-Xhol-2001 x 3'-A134-VH3A
d) 5-huVH1,3,5-Xhol-2001 x 3'-A134-VH3B
e) 5'-huVH4-Xhol-2001 x 3'-A134-VH4




20/ 143 260265270 Tyr Thr Phe Thr Arg Tyr Thr Met His Trp Val Arg Gn
Ala Pro Ay 275280285 Adn Ay Lou Gu Trp Ile Ay Tyr Ile Asn Pro Set

Arg
Ile
Ser
Tyr
Thr
Ay
Ser
Lou
Gn
Ser
Ser

Ay Tyr Thr 290295300 Asn Tyr Ala Asp Ser Val Lys Qy Arg Phe Thr
Thr Thr Asp Lys 305310315320 Ser hr Ser Thr Ala Tyr Met Qu Leu
Ser fLothuigdBethol00nx3-298330385 Thr Ala Thr Tyr Tyr Cys Ala Arg
Tyr Asp Asp His Tyr Cys Lou 340345350 Asp Tyr Trp Ay Gn @y Thr
val Thr Val Ser Ser Ay Qu @y 355360365 Thr Ser Thr Ay Set Ay

Ser Ghe ligdtionTeacidnywsd ¥et g cOBsIsiPo3EBHP 3BRumbA LK 34-8 fFAGmEHD
Pro Ala Thr Lou Ser Pro Ay G u 385390395400 @%

Al h
Ser Rept (Xig- BBl Sigested) 269 108D 6! e PREMAGCARIEIHAE: :smr‘é"%oT W
Bys (TDRPCefEting ey rfifin i Soflh A28 s @and FOMAobH i

d y Seul and Spey intSeCobth8 HEBHiIE lascdmingSer stimdar @ prodddardd) UTHe pesulting

450455400 Al.a, A& IO THE Y5 Qhdn Grin el BuSHocSeL A5DeBhSeckSibndly

Escherichia coli XL1 Blue by electroporation (2.5 kV, 0.2 cm gap cuvette, 25 mF, 200
Ohm, Biorad gene-pulser) resulting in a library size of 0.8 x 10® independent clones
10 in total.
After electroporation the assay was incubated in SOC broth (Fluka) for phenotype
expression. The cultures were then each incubated in 500 mL of SB selection
medium containing 50 pg/mL carbenicillin and 2 % v/v glucose overnight. The next
day, cells of the cultures were harvested by centrifugation and plasmid preparation
15 was carried out using a commercially available plasmid preparation kit (Qiagen) to
preserve the DNA library.
1.5 ug of this plasmid pool encoding the respective scFv pool were then
electroporated into E. coli XL1blue (2.5 kV, 0.2 cm gap cuvette, 25 mF, 200 Chm,
Biorad gene-pulser) resulting in a library size of 2.4 x 10° independent clones in total.
20  Aifter phenotype expression and slow adaption to carbenicillin the antibody library
was transferred into SB-Carbenicillin (50 pg/mL) selection medium. The antibody
library was then infected with an infectious dose of 1 x 10" particles of helper phage
VCSM13 resulting in the production and secretion of filamentous M13 phage,
wherein each phage particle contained single stranded pComb3H5BHis-DNA
25 encoding a human scFv-fragment and displayed the corresponding scFv-protein as a

translational fusion to phage coat protein il

4. Phage display selection of a human VH

The phage particles carrying the human scFv-repertoire were harvested from the
30 culture supernatant by PEG8000/NaCl precipitation and centrifugation. Then
approximately 1 x 10" to 1 x 10" scFv phage particles were resuspended in 0.5 mL
of TBS/1% BSA and incubated with biotinylated soluble CEA, that was immobilized in
Streptavidine coated wells of an ELISA plate (Nunc) for 1 h. A 10 pg antigen/ml PBS

solution (50 wl} was incubated for over night at 4°C in the streptavidine coated wells,
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a human scFv-fragment, were again selected for carbenicilin resistance and
subsequently infected with VCMS13 helper phage to start the second round of
antibody dispiay and in vitro selection.

15 Plasmid DNA corresponding to 4 rounds of panning was isolated from E. coli
cultures. For the production of soluble scFv-protein, VH-VL-DNA fragments were
excised from the plasmids (Xhol-Spel), and cloned via the same restriction sites in
the plasmid pComb3HSBFlag/His, in which the expression construct (e.g. scFv)
includes a Flag-tag (TGDYKDDDDK; SEQ ID NO. 99) between the scFv and the

20 His6-tag and the additional phage proteins are deleted.

After ligation each pool (different rounds of panning) of plasmid DNA was
transformed into 100 pL heat shock competent E.coli TG1 and plated onto
carbenicillin LB-agar. Single colonies were picked and inoculated into 120 yL of LB
carb (50pg/mL}) 1% glucose in 96-well plates (Greiner). The wells were sealed with a

25 semipermeable membrane (Greiner} and the plates were incubated overnight at
37°C in a shaking incubator {(master plate). Then 10 pL of the master plate cultures
were transferred into a second 96 well plate (working plate) containing 80 uL LB carb
(50pug/mL) 0.1% glucose per well. After incubation for 4 h in a 37°C shaking
incubator, scFv production was induced by adding 20 puL LB carb 6 mM IPTG to each

30 well. After another incubation step overnight at 30°C with shaking, cells were lysed in
a 1h incubation at room temperature with 40 yL lysis buffer (400 mM boric acid, 320
mM NaCl, 4 mM EDTA pH 8, 2.5 mg/mL lysozyme). Residual cells and cell debris

were separated by centrifugation for 12 minutes at 1,900 x g (Hettich).



acggt caccg tctcctcagg cgaaggtact agtactggtt ctggtggaag tggaggttcalldO
ggt ggagcag acgacattgt actgacccag tctccagcaa ctctgtctct gtctccagggl200
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incubation the cells were washed in PBS/1 % FCS (fetal calf serum) and further
incubated with 5-10 pg/ml of anti-FLAG M2 antibody. After the cells had again been
washed, they were incubated with polyclonal, PE-labeled anti-mouse antibodies
(Dianova) and subsequently analyzed by flow cytometry. 46 clones were tested for
10 binding signals on CEA-positive CHO cells. All of them showed positive signals. After
sequencing of the respective scFv DNA a total of 9 different sequences were
obtained, eight of which displayed a high degree of homology. The human constructs
MP510_3-A5.3 (MP510-A5; SEQ ID NO. 50), MP510_3-B9.1 (MP511-B9; SEQ ID
NO. 52), MP510_3-D8.1 (MP511-D8; SEQ ID NO. 54) have been selected for further
15 characterization. The corresponding amino acid sequences are shown inthe
sequence listing.
Periplasmic extracts of said human constructs MP510-A5, MP511-B9, MP511-D8 as
well as the half human construct A-240 Viambda.3 (murine VH A5B7/human VL
A240; SEQ ID NO. 48) were further analyzed in flow cytometric experiments with
20 CEA-positive and —negative cell lines. It can be seen from Figure 13, that the human
constructs MP510-A5 (SEQ ID NO. 50), MP511-B9 (SEQ ID NO. 52), MP511-D8
(SEQ ID NO. 54) show clearly discernable shifts in fluorescence intensity as
compared to the respective half-human control A-240 Viambda.3 (murine VH
A5B7/human VL A240; SEQ ID NO. 48). Thus, the human scFv constructs show
25 stronger binding activity to membrane-bound human CEA than the half human
construct A-240 Vlambda.3. In addition, all of the human constructs showed distinct
binding to CEA-positive human KATO Il cells (human gastric cancer cell line),
whereas none of them showed binding to CEA-negative, untransfected CHO cells as
well as to CEA-negative human NALM 6 cells (human B cell line) (data not shown).
30
EXAMPLE 8: Generation and cytotoxic activity of human CEAxCD3 bispecific

single chain antibodies

1. Arrangements
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antigen since they have been isolated after four rounds of phage display selection on
soluble CEA antigen immobilized on ELISA plates.
10

In particular, the following arrangements have been generated:

(@) human anti-CEA part located N-terminally:
(i) VH-VL orientation of anti-CEA:
15 A5 VH-A240 VL.xSEQ ID NO.77 VHVL (SEQ ID NO. 24),
A5 VH-A240 VL# x SEQ ID NO.77 VHVL (SEQ ID NO. 126),
B9 VH-A240 VLXSEQ ID NO.77 VHVL (SEQ ID NO. 32),
B9 VH-A240 VL# x SEQ ID NO.77 VHVL (SEQ ID NO. 130),
D8 VH-A240 VLxSEQ ID NQ.77 VHVL (SEQ ID NO. 40)
20 D8 VH-A240 VL# x SEQ ID NO.77 VHVL (SEQ ID NO. 134), and
CEAI VH-A240 VLxSEQ ID NO.77 VHVL (SEQ ID NO. 16).
(ii) VL-VH onentation of anti-CEA:
A240 VL-A5 VHXSEQ ID NO.77 VHVL (SEQ ID NO, 26),
A240 VL-B9 VHxXSEQ ID NO.77 VHVL (SEQ ID NO. 34),
25 A240 VL-D8 VHxSEQ ID NO.77 VHVL (SEQ ID NO. 42),
and A240 VL-CEAI VHxSEQ ID NO.77 VHVL (SEQ ID NO. 18).

(b) human anti-CEA part located C-terminally:
(i) VH-VL orientation of anti-CEA:

30 SEQ ID NO.77 VHVLxAS VH-A240VL (SEQ ID NO. 30),
SEQ ID NO.77 VHVLxAS VH-A240VL# (SEQ ID NO. 128),
SEQ ID NO.77 VHVLxB9 VH-A240VL (SEQ ID NO. 36),
SEQ ID NO.77 VHVLXE12 VH-A240VL (SEQ ID NO. 143),
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260265270 Gy Tyr Thr Phe Thr Arg Tyr Thr Met Hs Trp Val Arg Gn A a
Pro 2/5280285 Ay Gn Ay Leu Qu Trp Ille Ay Tyr Ile Asn Pro Ser Arg
dy Tyr 290295300 Thr Asn Tyr Ala Asp’™Set Val Lys Ay Arg Phe Thr Ile
Thr Thr 3R IBOESITB VHBAXBRYWHS240VhE (SEQ MhNOA 1B2THEMMD NO.T7N4VISEDS

Ser Leu Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Tyr
Tyr As %%%%@@@35350 Leu Asp Tyr Trp Ay Gn @y Thr Thr
val Thr $BQ 15eMOFat VIGVIXISB WHRAR36VEA ISIENVDNO. %), Thr Ay Ser Ay Ay
Set 370375380 Asp Ile Val Leu Thr G n Ser

Pro g 36/1 %JSEEEJ'DSQE-%e%H@Ié?CE%VU -H24RE3REQANO.EQ- Arg Ala Thr Leu
IS QAT T I S0sel0nts Ay T Ty
43544044SEQIID tﬂ@r??G/MVEMZMﬂ.—KﬁNI—S@EQdI NOr28)l e Asn Ser Leu Au Al a
G u 450432498 NO.77 VHVLXA240VL-BSVH (SEQ ID NO. 38),
SEQ ID NO.77 VHVLxA240VL-D8VH (SEQ ID NO. 46), and
SEQ ID NO.77 VHVLx A240VL-CEAI VH (SEQ ID NO. 22).
10
CEAIl VH (SEQ ID NO. 56) denotes a VH region derived from murine mAb A5B7,
whereas CEAIl VHVL or CEAI VLVH refer to a VH-VL domain and a VL-VH domain,
respectively, derived from mAb ASB7. A240 corresponds to a human VL region (see
SEQ ID NO. 64 and Example 7). Accordingly, e.g. CEAI VH-A240 VLXSEQ ID NO.77
15 VHVL (SEQ ID NO.16) corresponds to a bispecific construct with a half-human CEA-
binding domain having a murine VH region from mAb7 and a human VL region A240.
For the cloning of the human antibody library, the nucleotide sequences encoding the
original N-termini of the A240 VL region had to be converted to restriction sites. In A5
VH-A240 VL# x SEQ ID NO.77 VHVL (SEQ ID NO. 126), SEQ ID NO.77 VHVLxA5
20 VH-A240VL# (SEQ ID NO. 128), B9 VH-A240 VL# x SEQ ID NO.77 VHVL (SEQ ID
NO. 130}, SEQ ID NO.77 VHVLxB9 VH-A240VL# (SEQ ID NO. 132), D8 VH-A240
VL# x SEQ ID NO.77 VHVL (SEQ ID NO. 134), and SEQ ID NO.77 VHVLxD8 VH-
AZ240VL# (SEQ ID NO. 136), the original N-termini have been reintroduced.
The bispecific single chain antibody construct SEQ ID NO.77 VHVLXE 12 VH-A240VL
25 (SEQ iID NO. 143) differs from the SEQ ID NO.77 VHVLxB9 VH-A240VL (SEQ ID
NO. 36) construct in only one amino acid residue: The CDR-H2 sequence in the E12
VH reads “FILNKANGGTTEYAASVKG" (SEQ ID NO. 145), whereas in the BS VH it
reads “FIRNKANGGTTEYAASVKG" (SEQ ID NO. 67). The human E12 VH region
has been isolated as set forth in Example 7.
30
2. Expression, purification and flow cytometry analysis

Expression, purification and flow cytometry analysis of these human CEAxCD3
bispecific single chain antibodies has been carried out by methods described in
Example 2, supra.
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4. Cytotoxic activity in the absence of soluble CEA antigen

10  Cytotoxic activity against CHO-CEA+ target cells has been demonstrated for the

following domain arrangements of the human bispecific single chain antibodies:

For constructs with the anti-CEA part located N-terminally and a VH-VL orientation of
the anti-CEA part, Figure 15 shows cytotoxic activity for A5 VH-A240 VLXSEQ ID

15 NO.77 VHVL (SEQ ID NO. 24), B9 VH-A240 VLxSEQ ID NO.77 VHVL (SEQ ID NO.
32), D8 VH-A240 VLxSEQ ID NO.77 VHVL (SEQ ID NO. 40) and CEAI VH-A240
VLxSEQ ID NO.77 VHVL (SEQ ID NO. 16). Figure 16 demonstrates cytotoxic activity
for the VL-VH orientation of the anti-CEA domaih (located N-terminally) for A240 VL-
A5 VHXSEQ ID NO.77 VHVL (SEQ ID NO. 26), A240 VL-BS VHXSEQ ID NO.77

20 VHVL (SEQ ID NO. 34), A240 VL-D8 VHxSEQ ID NO.77 VHVL (SEQ ID NO. 42),
and A240 VL-CEAI VHxSEQ ID NO.77 VHVL (SEQ ID NO. 18).

For constructs with the anti-CEA part located C-terminally and a VH-VL orientation of
the anti-CEA part, Figure 17 exhibits cytotoxicity against CEA+ target cells for SEQ

25 ID NO.77 VHVLxAS VH-A240VL (SEQ ID NO. 30), SEQ ID NO.77 VHVLxB9 VH-
A240VL (SEQ ID NO. 36), SEQ ID NO.77 VHVLxD8 VH-A240VL (SEQ ID NO. 44),
and SEQ ID NO.77 VHVLxCEAI VH-A240VL (SEQ ID NO. 20). SEQ ID NO.77
VHVLXCEAI LH was used as a positive control. Figure 18 shows cytotoxic activity of
constructs with VL-VH orientation of the anti-CEA domain (located C-terminally) for

30 SEQ ID NO.77 VHVLxAZ240VL-A5 VH (SEQ ID NO. 28), SEQ ID NO.77
VHVLxA240VL-BOVH (SEQ ID NO. 38), SEQ 1D NO.77 VHVLxA240VL-D8VH (SEQ
ID NO. 46), and SEQ ID NO.77 VHVLx A240VL-CEAIVH (SEQ ID NO. 22). SEQ ID
NO.77 VHVLXCEAI LH (SEQ ID NO. 2} was used as a positive control.
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Leu Arg R TwiksEOEIDRD. 77 VHVIP (Sta IEPREPZHI 089 VH-A240 VILXSEQ ID NO.77

15 VHVL (SEQ ID NO. 32), D8 VH-A240 VLxSEQ ID NO.77 VHVL (SEQ ID NO. 40) and
CEAI VH-A240 VLxSEQ ID NO.,77 VHVL(SEQ ID NO. 16); for resistance to soluble

CEA of murine-derived bispecific single chain antibodies see Example 5. Moreover,

Figure 22 shows that CEA-reactive bispecific single chain construct A240 VL-B9
VHx SEQ ID NO.77 VHVL (SEQ ID NO. 34) redirected T cells to lyse CHO-CEA+

20  cells in the presence of increasing amounts of soluble CEA antigen. This experiment
demonstrates that also A240 VL-B9 VHxSEQ ID NO.77 VHVL-mediated cytotoxic
activity is resistant to soluble CEA. Finally, as can be derived from Figure 27,
bispecific single chain construct SEQ ID NO.77 VHVLxE12 VH-A240 VL (SEQ ID
NO. 143) -mediated cytotoxic activity is resistant to soluble CEA.

25
Thus, the present invention provides for pharmaceutical compositions with cytotoxic
anti-tumor activity in the presence of even high levels of soluble CEA antigen. As set
forth above, high serum CEA concentrations in patients with epithelial tumors reduce
the success of anti-CEA antibody-based therapeutics. Therefore, the pharmaceutical

30 compositions of the invention are particularly suitable for the treatment of patients
with progressive epithelial tumors (e.g. secondary, metastatic tumors after surgical
removal of the primary tumor(s)), malignant epithelial tumors, high (epithelial) tumor
load and late stage epithelial tumors characterized by high soluble CEA antigen

concentrations in the serum/plasma of said patients. Further, pharmaceutical
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Additionally, for the tumor treatment low amounts of bispecific single chain antibodies
will be used because of the high cytotoxic activity of said molecules. Because low
10 amounts are expected to be administered to the patients, the adverse effects for the
patients are also expected to be reduced. Finally, bispecific single chain antibodies
without resistance to soluble CEA would be highly sensitive to even low
concentrations of soluble CEA antigen in the plasma of tumor patients since they
would be administered in low concentrations, as set forth above. This problem is also

15  circumvented by the pharmaceutical compositions of the invention.

EXAMPLE 9: Protein homogeneity assessment of purified monomer of A240 VL
- B9 VHxSEQ ID NO.77 VHVL (SEQ ID NO. 34) by High Resolution Cation
Exchange Chromatography

To further characterize the homogeneity of the purified A240 VL — BS VHxSEQ ID
20 NO.77 VHVL (SEQ ID NO. 34) construct, the isolated monomer fraction was
subjected to a High Resolution Cation Exchange Chromatography. The
chromatography was performed on a MiniS column (Mini S PE 4.6/50 CatX 0.8 ml;
GE Healthcare 17-5005-01), equilibrated with 20mM MES buffer pH 5.5. The sample
was diluted 1:3 with the same buffer before loading to the column. Bound protein was
25 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. The
resulting chromatogram is shown in Figure 23 and exhibits a homogenous protein

fraction with a single main peak.

EXAMPLE 10: Plasma stability of A240 VL.-B9 VHxSEQ ID NO.77 VHVL (SEQ ID
30 NO. 34)
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centrifugation and the upper plasma phase was collected and subsequently pooled.
The A240 VL - B9 VHxSEQ ID NO.77 VHVL (SEQ ID NO. 34) construct was either
incubated at 37°C or 4°C in the presence or absence of plasma. As controls, the
construct was diluted immediately prior to the cylotoxicity assay in plasma or RPMI

10 1640 medium, respectively. CHO-CEA+ served as target cells; stimulated CD8+ T
cells were used as effector cells. The effector:target (E:T) ratio was 10:1. The assay
duration was 18 hours.

As shown in Figure 24, the CEA-reactive bispecific single chain construct A240 VL —
B9 VHxSEQ 1D NO.77 VHVL (SEQ ID NO. 34) proved to be very stable; no loss of

15  cytotoxic activity could be detected after incubation in human plasma for 24 hours at
37°C.

EXAMPLE 11: Protein homogeneity assessment of purified monomer of SEQ ID
NO.77 VHVLxE12 VH-A240 VL (SEQ ID NO. 143) by High Resolution Cation
Exchange Chromatography

20 The experiment was conducted in analogy with Example 9, except that SEQ ID
NO.77 VHVLxE12 VH-A240 VL (SEQ ID NO. 143) was analyzed. The resulting
chromatogram is shown in Figure 25 and exhibits a homogenous protein fraction with
a single main peak.

EXAMPLE 12: Plasma stability of SEQ ID NO.77 VHVLXE12 VH-A240 VL (SEQ ID
25 NO. 143)

The experiment was conducted in analogy with Example 10, except that SEQ ID

NO.77 VHVL x E12 VH-A240 VL (SEQ ID NO. 143) was analyzed. As displayed in

Figure 26, the CEA-reactive bispecific single chain construct SEQ ID NO.77 VHVL x

E12 VH-A240 VL (SEQ ID NO. 143) proved to be very stable; no loss of cytotoxic
30  activity could be detected after incubation in human plasma for 24 hours at 37°C.
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aagat gct gc 93,d08hp107, and 102, respectively, of CDR-H3 of murine monoclonal
15 antibody ASB7.
2. The pharmaceutical composition of claim 1, wherein

'

“X1" represents “R” (Arginine), “F” (Phenylalanine), “M” (Methionine), "E"
(Glutamic acid), or “T" {Threonine);
20 - “X2" represents “G” (Glycine), “Y” (Tyrosine), “A” (Alanine), “D" (Aspartic
acid), or “S" (Serine);
- “X3" represents “L" {Leucine), “F” (Phenylalanine), “M” (Methionine), “E"
(Glutamic acid), or “T" {Threonine); and
- "Xy represents “R” (Arginine), “Y” (Tyrosine), "A” {Alanine), "D” (Aspartic
25 acid), or “S" (Serine).

3. The pharmaceutical composition of claim 1 or 2, wherein said second binding
domain specific for human CEA comprises at least the amino acid sequence
“DRGLRFYFDY” (SEQ ID NO. 68) corresponding to Kabat positions 95 — 102

30 of the CDR-H3 of murine monoclonal antibody ASB7.

4, The pharmaceutical composition of any of claims 1 to 3, wherein said first

binding domain specific for CD3 is located C-terminally.



t gccaacagt ggagtagtaa cccgctcacg ttcggtggcg ggaccaaggt ggagat caaal500
t agl503 <210> 18 <211> 500 <212> PRT <213> artificial sequence <220>
<223> A240VL - CEA | VIl1 x SE() IDNO 77 VHVL ; Bispecific single
chain antibody <400> 18 G n Ala Val L®u Thr Adn Pro Ala Ser Leu Ser
Al a Ser ®ro dhe pharmeseotical Sompakitiosef abg wf TaimEyisto™ wheseinsaid Bingling

G i Lys Pro dmahy o BrEIgEREn ing el gt ifoml ot Visnbfeen
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Al a Leu the amino acid sequence "FIRNKANGGTTEYAASVKG" (SEQ ID NO. 67) or
“FILNKANGGTTEYAASVKG” (SEQ ID NO. 145).
10
7. The pharmaceutical composition of any of claims 1 to 5, wherein said second
binding domain specific for human CEA comprises a CDR-H1 having the
amino acid sequence “TYAMH” {SEQ ID NO. 70) and/or a CDR-H2 having the
amino acid sequence “LISNDGSNKYYADSVKG” (SEQ ID NO. 69).
15
8. The pharmaceutical composition of any of claims 1 to 7, wherein said second
binding domain specific for human CEA comprises a CDR-L1 having the
amino acid sequence “TLRRGINVGAYSIY” (SEQ ID NO. 73) and/or a CDR-L2
having the amino acid sequence “YKSDSDKQQGS” (SEQ ID NO. 72) and/or
20 a CDR-L3 having the amino acid sequence "MIWHSGASAV” (SEQ ID NO.
71).

9. The pharmaceutical composition of claim 6, wherein the amino acid sequence
of the VH region of the second binding domain specific for human CEA is SEQ
25 ID NO. 60 or 146.

10.  The pharmaceutical composition of claim 7, wherein the amino acid sequence
of the VH region of the second binding domain specific for human CEA is SEQ
ID NO. 58 or SEQ ID NO.62.
30
11.  The pharmaceutical composition of claim 8, wherein the amino acid sequence
of the VL region of the second binding domain specific for human CEA is SEQ
ID NO. 64.
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(b) e(/H re}élon Xonsnsts of%he a%‘nno acﬁsgequeﬁce S oxﬁlln LSeéjQ-IiBr
NO. 146 and the VL region consists of the amino acid sequence shown
in SEQ ID NO. 64

(c) the VH region consists of the amino acid sequence shown in SEQ ID
NO. 58 and the VL region consists of the amino acid sequence shown
in SEQ ID NO. 64;

(d)  the VH region consists of the amino acid sequence shown in SEQ ID
NO. 62 and the VL region consists of the amino acid sequence shown
in SEQ ID NO. 64; and

(e) the VH region consists of the amino acid sequence shown in SEQ D
NO. 56 and the VL region consists of the amino acid sequence shown
in SEQ ID NO. 64.

13.  The pharmaceutical composition of any one of claims 1 to 12, wherein said
bispecific single chain antibody comprises an amino acid sequence selected
from the group consisting of:

(@) an amino acid sequence as depicted in any of SEQ ID NOs. 6, 8, 16,
18, 24, 26, 32, 34, 40, 42, 126, 130, 134 or 143,

(b) an amino acid sequence encoded by a nucleic acid sequence as shown
in SEQ ID NOs. 5, 7, 15, 17, 23, 25, 31, 33, 39, 41, 125, 129, 133 or
142;

(c) an amino acid sequence encoded by a nucleic acid sequence
hybridising under stringent conditions to the complementary nucleic
acid sequence of (b);

(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
{b); and
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ctac240 .
aat ccaccag C AR ea”Toma or a lung adenocarcinoma.

15. The pharmaceutical composition of claim 14, wherein said gastrointestinal
10 adenocarcinoma is a colorectal, pancreatic, an oesophageal or a gastric
adenocarcinoma.

16.  The pharmaceutical composition of any of claims 1 to 15, wherein said

pharmaceutical composition is for the treatment of progressive tumors, late

15 stage tumors, tumor patients with high tumor load/burden, metastatic tumors,
or tumor patients with a CEA serum congentration higher than 100 ng/ml.

17.  The pharmaceutical composition of any of claims 1 to 16, wherein at least one
of said first or second binding domains is chimeric, humanized, CDR-grafted,
20 and/or deimmunized or human.

18. A pharmaceutical composition comprising a nucleic acid sequence encoding a
bispecific single chain antibody as defined in any of claims 1 to 17.

25 19. A pharmaceutical composition comprising a vector which comprises a nucleic

acid sequence as defined in claim 18.

20. The pharmaceutical composition of claim 19, wherein said vector further
comprises a regulatory sequence which is operably linked to said nucleic acid
30 sequence defined in claim 18.

21.  The pharmaceutical composition of claim 19 or 20, wherein said vector is an
expression vector.
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33? %s%élﬁcr)%d in any of claims 1 to 17 and recovering the produc_ed
bispecific single chain antibody from the culture.

The pharmaceutical composition of any of claims 1 to 24, which is further

comprising suitable formulations of carriers, stabilizers and/or excipients.

Use of a bispecific single chain antibody as defined in any of claims 1 fo 17, a
nucleic acid molecule as defined in claim 18, a vector as defined in any of
claims 19 to 21, or a host as defined in claim 22, for the preparation of a
pharmaceutical composition for the prevention, treatment or amelioration of an
epithelial tumor in a human.

The use of claim 26, wherein said epithelial tumor is a gastrointestinal

adenocarcinoma, a breast adenocarcinoma or a lung adenocarcinoma.

The use according to claim 27, wherein said gastrointestinal adenocarcinoma

is a colorectal, pancreatic, an oesophageal or a gastric adenocarcinoma.

The use according to any of claims 1 to 28, wherein the pharmaceutical
composition is for the treatment of progressive tumors, late stage tumors,
tumor patients with high tumor load/burden, metastatic tumors, or tumor
patients with a CEA serum concentration higher than 100 ng/ml.
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The use according to any of claims 1 to 29, wherein said pharmaceutical

composition is suitable to be administered in combination with an additional

drug.

A method for the prevention, freatment or amelioration of an epithelial tumor in
a subject in the need thereof, said method comprising the step of
administration of an effective amount of a pharmaceutical composition of any
of claims 1 to 17, or as produced according by the process of claim 24, over a
sufficient period of time.

The method of claim 31, wherein said epithelial tumor is a gastrointestinal

adenocarcinoma, a breast adenocarcinoma or a lung adenocarcinoma.

The method according to claim 32, wherein said gastrointestinal
adenocarcinoma is a colorectal, pancreatic, an oesophageal or a gastric
adenocarcinoma.

The method according to any of claims 31 to 33, wherein the pharmaceutical
composition is for the treatment progressive tumors, late stage tumors, tumor
patients with high tumor load/burden, metastatic tumors, or tumor patients with
a CEA serum concentration higher than 100 ng/ml.

The method of any of claims 31 to 34, wherein said pharmaceutical
composition is administered in combination with an additional drug.

The method of claim 35, wherein said drug is a non-proteinaceous compound
or a proteinaceous compound.

The method of claim 36, comprising the administration of a proteinaceous
compound capable of providing an activation signal for immune effector cells.

The method of claim 36 or 37, wherein said proteinaceous compound or non-
proteinaceous compound is administered simultaneously or non-

simultaneously with a bispecific single chain antibody as defined in any of



Asp Val G n Leu Val Gdn Set Ay Ala Gu Val Lys Lys Pro Ay Al a
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe Thr Arg
Tyr 202530 Thr Net His Trp Val Arg Gn Ala Pro Ay An.@y Leu Qu
Trp Ile 354045 Ay Tyr Ile Asn Pro Segs Mg Ay Tyr Thr Asn Tyr Ala Asp

Set Val 505560 Thtq | ; : T
Thr Al Tyr e8905ehdP Kt CRiciFic Stid edlh atUertRl Inine 19, 9 et as
Thr Tyr Tyr Gedined 4088y of claitnsg19ia 2 Myar adwst As defiiexd ifyalaidy22.Leu Asp

Tyr Trp Ay @n @y 100105110 Thr Thr Val Thr Val Ser Ser Gy u Qy
Thr Ser Thr Gy Ser Ay 115120125 Gy Ser Ay Ay Ser Ay Gy Ala Asp

Asp |le 3@l Lmie hBthod df angtond3 LRirkd @ 16 38 ARerBiH sdig subREt is@thupRan.Pr o
Gy QQu Arg Ala Thr Leu Ser Cys 145150155160 Arg Ala Ser @ n Ser Val

Ser Pyr Net Asn Trp Tyr A n Gn Lys Pro 165170175 Gy Lys Ala Pro Lys

Arg Trp Jd e Ty . : Lanti 4 @r%]o& il

Pro Al a i\dr'g %@té@ﬁp&ggpgﬁplsg ?/iﬁgg,rng@ Q“E’?ﬁra ng@%&y%%d er 1’3%&0@0‘%&%
1 to 17, a nucleic acid molecule as defined in claim 18, a vector as defined in
any of claims 19 to 21, or a host as defined in claim 22.

10 41. The pharmaceutical composition of claim 16, the use of claim 29 or the
method of claim 34, wherein said CEA serum concentration is determined by
ELISA.



Leu Thr Ile Asn Ser Leu Qu Ala Qu Asp Ala Ala Thr Tyr Tyr Cys

210215220 G n G n Trp Ser Ser Asn Pro Leu Thr Phe Ay Ay Ay Thr Lys
Val 225230235240 Au lle Lys Ser Ayi/lsy Ay Gy Ser Au Val Gn Leu
Val G u Ser 245250255 Ay Ay Ay Leu Val Gn Pro Ay Ay Ser Leu Arg
Leu Ser Cys Al a 260265270 Thr Ser @y The Thr Phe Thr Asp Tyr Tyr Met
Asn Trp Val Arg @ n 275280285 Pro Pro Gy Lys Ala Leu Qu Trp Lev Ay
Phe Ile Ay Asn Lys Al a 290295300 Asn Ay Tyr Thr Thr Qu Tyr Ser Ala
Ser Val Lys Gy Arg Phe ThseoB0&EB1G31%820 |l e Set Arg Asp Lys Ser G n
Ser Ile Lev Tyr Leu G n Met Asn Thr 325330335 Leu Arg Ala G u Asp Ser

Al a Thr <#fr WFort§s®¥Thr Arg Asp Arg Gy 340345350 Leu Arg Phe Tyr Phe
Asp Tyr IR Thr Val...Thr .Val 35536 5 r Ser Ay Ay
q y g <]§é}r gﬂyrm%e%tlga¥ {/os plons wz.th t§15.1. ance 12 ng%g?ﬁgo Ser du Leu

Val Leu<iBas (amsanscﬁ A a Ser Leu Ser Al a Set Pro Ay 385390395400
34/ 143 Ala Tyr Ser Ile Tyr Trp Tyr Gn Gn Lys Pro Gy Set Pro Pro
Gn 420&-'53_5@213(5P 05 D2 8064.3

2005-12-21
<150> US 60/751,963
<151> 2005-12-21
<150> US 60/780,861
<151> 2006-10-03
<160> 147
<170> PatentIn version 3.3
<210> 1
<211> 1476
<212> DNA
<213> artificial sequence
<220> .
<223> SEQ ID NO: 77 VHVL x CEA I VLVH ; Bispecific single chain

antibedy
<400> 1
gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggecctc agtgaaggtg 60
tcectgecaagg cttetggeta cacctttact aggtacacga tgcactgggt aaggcaggea 120
cctggacagg gtctggaatg gattggatac attaatccta gecgbggtta tactaattac 180
gcagacageg tcaagggecg cttcacaatc actacagaca aatccaccag cacagectac 240
atggaactga gcagecctgcg ttctgaggac actgcaacet attactgtge aagatattat 300
gatgatcatt actgccttga ctactgggge caaggcacca cggtcaccgt ctecteagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt ctccagcaac tctgtctctg tctecagggg agegtgeccac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcacce 540
aaaagatgga tttatgacac atccaaagtg gettetggag tcectgeteg ctteagtgge 600
agtgggtctg ggaccgacta ctctctcaca atcaacaget tggaggctga agatgetgec 660
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtogegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatccgac attgagctca cccagtctec ageaatcectg 780
tctgecatetc caggggagaa ggtcacaatg acttgecaggg ccagctcaag tgtaacttac 840
attcactggt accagcagaa gccaggatcc tcccccaaat cctggattta tgecacatce 900



Tyr Lev Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gn Gn Ay Ser Gy
435440445 Val Set Set Arg Phe Ser Ala Set Lys Asp Ala Set Ala Asn Al a
Ay 450455460 Ile Leu Lev Ile Set AyidBeu G n Set Gn Asp Qu Ala Asp
Tyr Tyr 465470475480 Cys Met Ile Trp His Set Ay Ala Set Al a Val Phe
Gy Gy Ay Thr 485490495 Lys Leu Thr Vval Len 500 <210> 21

<211> 1506 <212> DNA

aacctggett
ctcacaatca
agtaaaccac
ggcggeggcg
ttggtacagc
gattactaca
attggaaaca
accatctcca
gaggacagtg

tggggeccaag

ctggagtece
gcagagtgga
cgacgttegg
gctceggtgg
ctgggggtte
tgaactgggt
aagctaatgyg
gagataaatc
ccacttatta

ggaccacggt

tgctegette
ggctgaagat
tggagggacc
tggtggttct
tctgagactc
cegecagect
ttacacaaca
ccaaagcatc
ctgtaccaga

caccgtetee

agtggcagtyg
gctgccactt
aagctcgaga
caggtccaac
tcectgtgeaa
ccaggaaagg
gagtacagtg
ctctatctte

gatagggggc

tcectag

ggtctgggac

attactgeea
tcaaaggtag
tgcaggagtc
cttctgggtt
cacttgagtg
catctgtgaa
aaatgaacac

tacggttcta

ctecttactet
acattggagt

tggtggttet

aggaggaggc -

caccttcact
gttgggtttt
gggtcggtte
cctgagaget

ctttgactac

960

1020

1080

1140

1200

1260

1320

1380

1440

1476

<210> 2

<211> 491

<212> PRT

<213> artificial sequence

<220>
<223> SEQ ID NO:

antibody

77 VEVL x CEA I VLVH ; Bispecific single chain

<400> 2

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg

20 25 30

Tyr

Thr Met His Trp Val Arg-Gln Ala Pro Gly Gln Gly Leu

35 40 45

Glu Trp Ile

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr

50 55 60

Ala Asp Ser Val

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

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

85 90 95

Cys

Bla Arg Tyr Tyr His Leu Gln

100

Asp Asp Tyr Cys

105

Asp Tyr Gly

110

Trp Gly




<213> artificial

A240 VL anti body -

sequence <220>

gacgt ccaac tggtgcagtc
tcctgcaagg cttctggcta
cct ggacagg gtctggaatg
gcagacagcg tcaagggccg
at ggaact ga gcagcct gcg
gatgatcatt actgccttga
gaaggt a&rm Tyt %ﬂt gt el

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Pro

Arg

Gly

Gly

305

Leu

Gln

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

Ile

Ala

Ala

Ser

290

Val

Thr

His

Gly

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

Ile

Ser

275

Ser

Pro

Ile

Trp

Gly Ser

Leu Ser

Gln Ser
165

Pro Lys
180

Ala RArg

Asn Ser

Ser Ser

Ser Gly
245

Leu Ser
260

Ser Ser

Prc Lys

Ala Arg

Ser Arg

325

Ser Ser
340

<223> SEQ ID NGO 77 VHVL x

CEA | VH ; Bispecific single chain <400> 21
aggggct gaa gt ga¥ataaac
cacctttact aggtacacga
gattggatac attaatccta
cttcacaatc actacagaca
ttct gaggac actgcaacct
ct act ggggc caaggcacca

ct ggggcct ¢ agt gaaggt g60

t gcact gggt aaggcaggcalz20
gccgtggtta tactaattacl80
aat ccaccag cacagcct ac240
attactgtgc aagatattat 300
cggt caccgt ctcctcaggc360

ﬁ@gﬁ@g§§9ﬁlg§ég@btéagf?g@gw@ea@bycgacattgta420

Gly Gly Ala Asp
135

Leu Ser Pro Gly
150

Val Ser Tyr Met

Arg Trp Ile Tyr
: 185

Phe Ser Gly Ser
200

Leu Glu Ala Glu
215

Asn Prc Leu Thr
230

Gly Gly Gly Ser

Ala Ser Pro Gly
265

Val Thr Tyr Ile
280

Ser Trp Ile Tyr
295

Phe Ser Gly Ser
310

Val Glu Ala Glu

Lys Pro Pro Thr
345

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Asp

250

Glu

His

Ala

Gly

Asp

330

Phe

Ile

Rrg

155

Trp

Thr

Ser

Rla

Gly

235

Ile

Lys

Trp

Thr

Ser

315

Ala

Gly

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Glu

Val

Tyr

Ser

300

Gly

Ala

Gly

Leu Thr Gln Ser

Thr Leu Ser Cys
160

Gln Gln Lys Pro
175

Lys Val Ala Ser
190

Thr Asp Tyr Ser
205

Thr Tyr Tyr Cys

Gly Thr Lys Val
240

Leu Thr Gln Ser
255

Thr Met Thr Cys
270

Gln Gin Lys Prc
285

Asn Leu Ala Ser

Thr Ser Tyr Ser
320

Thr Tyr Tyr Cys
335

Gly Thr Lys Leu
350



ct gacccagt ctccagcaac
agagccagt c aaagt gt aag
aaaagatgga tttatgacac
agt gggt ct g ggaccgacta
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtggcgg gaccaaggt g720
gagat caaat ccggaggtgg tggatcccag gccgtgctga ctcagccggc ttccctctct 780
35/ 143 gcatctcctg gagcat cagc cagtctcacc tgcaccttgc gcaggggcat
caat gtt ggt 840 gcctacagta tatactggta ccagcagaag ccagggagtc ctccccagta
t ct cct gelgpg9G0L1saélrmatcay ant eagahaalxgeagéagg?m Glxxthgabt ct ccagccgctt
ctct gcat cc9603Faagat gctt cggétfaat gc agggatt £ ctcatctctg ggctccagtc
t gaggat gagl020 gctgactatt actgtatgat ttggcacagc ggcgcttctg cggtgttcgg
cggagggaqcdse Aagt taacad el Lel A9 89 LOPEOOLLCY.1086096099CT gct ceggt gg
tggtggttct 340 gaggt gcagcaicct gt gcaa ccaggpaagg gagtacagtg ctctatcttc
gatagggggc tcctag tggtcgagtc cttctgggtt cacttgagtg catctgtgaa

aaat gaacac tacggttcta aggaggaggc ttggtacagc caccttcact gattactaca

gtt gggt?étyt Clt PghHals g%ggﬁ%rgﬁﬁ BlaaE‘Hag € %P%F%§%E$; gaggacagt g
ctttgac ac t ggggccaag gggggttc tctgagactcl1200 tgaaé gggt
ccgccagcect 1260 aagct aatgg ttacacaacal320 gagat aaat c ccaaagcat c1380
ccact t atdpatat girageaganl 440vHgascanggio eacey ciLaldHoa ¢b06 <210> 22
<211> 501 <212> PRT4&213> artifici &l0 sequence <220 <223> SEQ | D NO
Ti VHVL x A240 VL - CAl VH; Bispecific single chain antibody

Trp Leu Gly Phe Ile Gly Asn Lys
420

tctgtctctg
ttacat gaac
at ccaaagtg
ctctctcaca

t ct ccagggg agcgt gccac
t ggt accagc agaagccggg
gctasidggag tccctgetcg
at caacagct tggaggctga

cct gagct gc480
caaggcaccc540
cttcagtggc600
agat gct gcc660

Ala Asn Gly Tyr Thr
4258

Thr Glu Tyr
430

Phe
440

Ser Ala Ser Val Lys Thr

435

Gly Arg Ile Ser Arg Asp

445

Lys Ser Gln

Gln Met
455

Ser Ile Leu Tyr Leu Thr

450

Asn Leu Arg Ala Glu

460

Asp Ser ARla

Thr
465

Tyr Tyr Cys Thr Arg Asp

470

Arg Gly Leu Arg Phe Tyr

475

Phe Asp Tyr
480

Trp Gly Gln Gly Thr
485

Thr Val Thr Val Ser Ser

490

<210> 3

<211> 1476

<212> DNA

<213> artificial sequence

<220>
<223> SEQ ID NO: 77 VHVL x

antibody

CEAR I VHVL ; Bispecific singie chain

<400>

gacgtccaac tggtgeagtce

3
aggggctgaa

tcctgcaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt

gaaggtacta

cttctggcta
gtctggaatg
tcaagggceg
gcagcctgceg
actgeccttga

gtactggttc

cacctttact
gattggatac
cttcacaate
ttctgaggac
ctactgggge

tggtggaagt

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca

ggaggttcag

ctggggecte
tgcactgggt
gccgtggtta
aatccaccag
attactgtgce

cggtcacegt

gtggagcaga

agtgaaggtg
aaggcaggca
tactaattac
cacagectac
aagatattat
ctectcagge

cgacattgta

60

120

18¢C

240

300

360

420




<400> 22 Asp Val

Al a
Arg
du
Al a
Thr
Thr
Tyr
Ser
Ay
Ser

Ser Gn %%r \ég; iter Tiré/r Vet .Asn Trp Tyt gn G.n L¥? E{o 165170175 Ay
a a tTtat ac cca t ctTe a cectgete ca o
Lys Ala Bro Lys Arg arp 11e 19 A&p R S 15787 Val A% ser *P30185190
Ay Val :f¥egtht @ ob@okditc BetctChisr SQhaddoy: S&fagfdtia EREcoASRTYT sder
195200205
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtggegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatcccag gtccaactge aggagtcagg aggaggcttg 780
gtacagcctg ggggttctcet gagactctec tgtgcaactt ctgggttcac cttcactgat 840
tactacatga actgggtceg ccagectcca ggaaaggcac ttgagtggtt gggttttatt 500
ggaaacaaag ctaatggtta cacaacagag tacagtgcat ctgtgaagygg tcggttcacc 960
atcteccagag ataaatccca aagcatcctc tatcttcaaa tgaacaccct gagagetgag 1020
gacagtgcca cttattactg taccagagat agggggctac ggttctactt tgactactgg 1080
ggccaaggga ccacggtcac cgtctcctce ggtggtggtg gttetggegg cggeggetcce 1140
ggtggtggtg gttctgacat tgagctcace cagtctccag caatcctgtc tgcatctcca 1200
ggggagaagqg tcacaatgac ttgcagggcc agctcaagtg taacttacat tecactggtac 1260
cagcagaagc caggatccte ccccaaatec tggatttatg ccacatccaa cctggettet 1320
ggagtccctg ctcgettcag tggcagtggg tctgggacet cttactetct cacaatcage 1380
agagtggagg ctgaagatgc tgccacttat tactgccaac attggagtag taaaccaccyg 1440
acgttcggtg gagggaccaa gctcgagatc aaatag 14786
<210> 4
<211> 491
<212> PRT
<213> artificial sequence
<220>
<223>» SEQ ID NC: 77 VHVL x CEA I VHVL ; Bispecific single chain
antiboedy
<400> 4
Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30
Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile

Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy
151015 Ser Val Lys Val Ser Cys Lys Ala Set Qy Tyr Thr Phe Thr
Tyr 202530 Thr Met H's Trp Val AsgysG n Ala pro Ay Gn Gy Leu
Trp Ile 354045 Ay Tyr Ile Asn Pro Ser Arg Ay Tyr Thr Asn Tyr
Asp Set Val 505560 Lys Gy Arg Phe Thr Ile Thr Thr Asp Lys Ser
Ser Thr Ala Tyr 657075BO Met Qu Leu Ser Ser Leu Arg Set G u Asp
Ala Thr Tyr Tyr Cys 36/143 859095 Ala Arg Tyr Tyr Asp Asp Hi s
Cys Leu Asp Tyr Trp Ay Gn @y 100105110 Thr Thr Val Thr Val Ser
G ycfdadcdaby cltHagSat tHagtdibyy Galecddoyy Addigddi2 zcfdagctaer Gigo Ay Ser
Gy Ala Asp Asp Ile Val Leu Thr A n Ser 130135140 Pro Ala Thr Lev
Leu2BEFCPED 2996330 APEP AR THIFACEF SeARIEPeY FATPSES5160:C0Arg Al a

35 10

45



Leu Thr Ile Asn Ser Leu Qu Ala Qu Asp Ala Ala Thr Tyr Tyr Cys
210215220 A n G n Trp Ser Ser Asn Pro Lev Thr Phe Ay Ay Ay Thr Lys
Val 225230235240 Au Ile Lys Ser Aygfshy Ay Ay Ser Gn Ala Val Leu
Thr G n Pro 245250255 Ala Ser Leu Set Ala Ser Pro Ay Ala Ser Al a Ser
Leu Tin Cys Thr 260265270 Leu Arg Arg Ay Ile Asn Val Gy Ala Tyr Ser
[le Tyr Trp Tyr G n 275280285 G n Lys Pro Ay Ser Pro Pro Gn Tyr Leu
Leu Arg Tyr Lys Ser Asp 290295300 Ser Asp Lys Gn Gn dy Ser @Ay Val
Ser Ser Arg Phe Ser Ala Ser 305310315320 37/143 325330335 Ser du
Asp G uclAl ByrAsye A prbygerCysy Bt Tyd enrThgn kS nBenspChar Mi1a 340345350 Ser
Ala Val Pheo dy Gy Gy Th¥ Lys Leu Thr ¥&al Leu Gy Ay dy 355360365
Gy Ser dy Ay dy Ay Ser dy dy Ay Ay Ser u VvVal dn Leu
3703753 al Ser d u.\Va o0, dy Ay Ser Leu Arg
Leu 385%@0%6@5%0 %1 genyr ¥hf%ypsg¥ ai lrgthean eg hr Asp Tyr Tyr
Met Asn Trp 405410415 VaI Arg Gn Pro Pro Gy Lys Ala Leu Gu Trp Leu

Gy Phe lle Ay
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 85

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

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 14¢

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
180 185 130

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
185 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
2L0 215 220

Gln Gln Trp Ser Ser Bsn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Glu Ser
245 250 255

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
260 265 270

Thr Ser Gly Phe Thr Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln
275 280 285



420425430 Asn Lys Ala Asn Ay Tyr Thr Thr Qu Tyr Ser Ala Ser Val Lys
Gy 435440445 Arg Phe Thr 1le Ser Arg Asp Lys Ser A n Ser Ile Leu Tyr
Leu A n 450455460 Met Asn Thr Leu Argn#la Qu Asp Set Ala Thr Tyr Tyr
Cys Thr Arg 465470475480 Asp Mgy Ay Leu Arg Phe Tyr Phe Asp Tyr Trp
Gy @n dy Thr Thr 485490495 Val Thr Val Set Set 500 <210> 23 <211>
1500 <212> DNA <213> artificial sequence <220> <223> AS VH - A240 VL
X SEQID NO 77 VHVL ; Bispecific single chain antibody <400> 23
gaggt gcagc tggtcgagtc tgggggaggc gtggtccagc ctgggaggtc cctgagact c60
38/ 143 PexxrdyyEondy §tadeacticlrreige dhalfya I?&ggu agggys gyt ggt got t
ccggcttcccQ%catcaatg cagt&t ctcc cgcttct 88Q cagtctgagg ttcggcggag

gt gcagtcag tctggctaca ctggaatgga aagggccgct agcctgegtt tgcecttgact

act ggt t gl0chLagCaact e agl 92801 hid AL J9LACH AL aOAGLAG,, Caacagt gga
ggct ggagésg ggtggcactt stgaagggccg attcacratc acagcct gagy agct gaggac
tctactttga ctactggggc ctggcggcgg cggctccggt tctctgcatc tcctggagca
ttggtgccta cagtatatac tgaggtacaa atcagactca catccaaaga tgcttcggcc

at gaggctifaSet 4f% 4 9;; @%ﬁagghé@’f Fleggybgff”c&f%%fgﬂﬁ g?ga&r gaaaaaacct
cctttactag gtacacgafg ttggatacat t at cct agc tcacaatcac tacagacaaa

ct gaggacac tgcaacctat actggggcca aggcaccacg gtggaagtgg aggttcaggt

t gt ct ct gdwCAtCEBYGUOAs aeahyaact gy grac cagCmgatl asagiQggo, tt ct ggagt c
ctctcacaat caacagthttg gtagtaaccésyctcacgttc 350

Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val
355 360 365

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Asp Ile Glu Leu Thr Gln Ser Pro Ala Ile Leu Ser Ala Ser Pro
385 350 395 400

Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Thr Tyr
405 410 415

Ile His Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro Lys Ser Trp Ile
420 425 430

Tyr Ala Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly
435 440 445

Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg Val Glu Ala
450 455 460

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Trp Ser Ser Lys Pro Pro
465 470 475 480

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
485 490

<210> 5

<211> 1473

<21Z> DNA

<213> artificial sequence

<220>



at at caaat g
t ggt accagc
cact gggt aa
cgt gccaccc
att ccaagaa

agggct ct gg
ctaattacgc

t ccagagaca
gat aagcagc
cgtggttata
aagccgggca
attact gt gc
ttttactcat
cagcct acat

acggccgt gt
aat gcaggga
t ccaccagca
cct gct cgcet
cggt caccgt
acagcggcgc
gat attatga

caagggacca
atgatttggc
t acg/glsgcaa
gaggct gaag
ct gagct cgt
gt ggat ccga
cct caggcga

ggtggt ggtt tcagccagtc
tccggaggt g ggggcect cag
gt caccgtct ggagcagacg
ggt ggcggga  at ggaagcaa
t cacct gcac agaagccagg
t gaaggt gt ¢ ggcaggcacc
acattgtact tgagctgcag

aggcaccesa>t ¢agtognas sigeh G6cac Gonagatgearid aaatachaln cacgct gt at
gagagat agg chegbesyggt gctgactcag cttgcgcagg gagtcctccc agtctccagce
ctctgggctc ttctgecggtg cgtccaactg ctgcaaggct tggacagggt agacagcgtc
ggaact g&f8>t datcatt ac a gtact a t1% cccagtct agccagt caa aagat ggatt
 Oaat CLBTE 1Tt FRE o AT CLAt o LI POs SH s PhEs. A st oo PRT. <2135
artifick acttge a%@@Qﬁ s ga?b% tAaS.aMEIact %gca La %a % ) NQ.2077 VHVL
; B specﬁl c%m ﬁg e O{:hal ngzﬁtl body 39 /1@% €] g V):ftJ % ng,gLeu Val GQu
Set { ytddiycdehy aMaktifat tGripcPraa Goyadarg E5E0dHBgSerctigetrgdr g L&®U Ser
Cys Ala Ala Set Ay Phe Thr Lou Ser Thr Tyr 202530 Ala Met His Trp
Val Ar gt CPAt9AFR IRI9GE Py BHSCErF TGt CFRP ’f*faﬁciﬂéﬂt 3879453 a T Ile
Ser Asn 60 s Ay
Arg Ao |%°§§%t%§9 &X&Jé'grg ;Isééégg%% (aRogite \L%‘lﬁtg? B9 t%280 Leu
G n Met adaagcbed at.a&ﬂaa%rgg téd;ﬂ;gagit Aﬁggc-ﬁbdfg Atacdabg 'Eycftgl;'ygrgt Cys3@59095

Ala Arg Asp Arg Gy Leu Arg Phe Tyr Phe Asp Tyr Trp Gy Gn Gly

100105149%Fcaggtec aactgeagga gtcaggagga ggettggtac agectggggg ttcetctgaga
ctcteetgtg caacttetgg gttcacctte actgattact acatgaactg ggtccgecag 480
ccteocaggaa aggeacttga gtggttgggt tttattggaa acaaagctaa tggttacaca 540
acagagtaca gtgcatctct gaagggtegg ttcaccatet ccagagataa atcccaaage 600
atcctetate tteaaatgaa caccectgaga getgaggaca gtgccactta ttactgtace 660
agagataggg ggctacggtt ctactttgac tactggggec aagggaccac ggtcaccgte 720
tcctececggag gtggtggatc cgacgtccaa ctggtgcagt caggggetga agtgaaaaaa 780
ccetggggect cagtgaaggt gtectgeaag gettetgget acacctttac taggtacacy B840
atgcactggg taaggcaggc acctggacag ggtctggaat ggattggata cattaatcct 300
agccgtggtt atactaatta cgcagacage gtecaagggec gecttcacaat cactacagac 960
aaatccacca gcacagccta catggaactg agcagcctge gttctgagga cactgcaacce 1020
tattactgtg caagatatta tgatgatcat tactgecttg actactgggg ccaaggcacc 1080
acggtcaccg tctectcagg cgaaggtact agtactggtt ctggtggaag tggaggttca 1140
ggtggagecag acgacattgt actgacccag tcfccagcaa ctectgtectct gtctccaggg 1200
gagcgtgcca ccctgagetg cagagecagt caaagtgtaa gttacatgaa ctggtaccag 1260
cagaagccgg gcaaggcacc caaaagatgg atttatgaca catccaaagt ggcttcectgga 1320
gteccetgete gettecagtgg cagtgggtet gggaccgact actctctcac aatcaacage 1380
ttggaggctg aagatgctge cacttattac tgeccaacagt ggagtagtaa cccecgetceacg 14490
ttcggtggeg ggaccaaggt ggagatcaaa tag 1473
<210> 6
<211> 490
<212> PRT
<213> artificial sequence



Thr

Thr Val Thr Val Set Set Ay Ay Ay Gy Set dy Ay Ay Gy

115120125 Ser Ay Ay Gy Ay Ser Qu Leu Val Leu Thr An Pro Al a Set

Leu
Arg
Adn
Set
Ser
Ser
Leu
Gn
Ser
Trp
Ile
Lys

130135140 Ser Ala Ser Pro Ay Al gifsSet Ala Set Leu Thr Cys Thr Leu
Arg 145150155160 Ay Ile Asn Val Ay Ala Tyr Set Ile Tyr Trp Tyr

Gn Lys Pro 165170175 Gy Set Pro Pro G n Tyr Leu Leu Arg Tyr Lys
Asp Ser Asp Lys 180185190 A n dn Gy Ser Ay Val Ser Set Arg Phe
Ala Set Lys Asp Ala 195200205 Ser Ala Asn Ala Gy Ile Leu Leu Ile
Gy<ey A n Set Au Asp 210215220 40/143 Phe Gy Ay Ay Thr Lys
Thr <223b [c8b ISEVHG $EGLY NG 17 SIHYL SepispdS525025m1AspaMal G n Leu Val
Ser Ay APHEDMY Val Lys Lys Pro fly Ala 260265270 Ser Val Lys Val
Cys L¥s ga Ser Ay Tyr Thr The Thr Arg Tyr 275280285 Thr Met Hi s
Val Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp Il e 290295300 Gy Tyr

Asnpdy 01561u AP TE ¥inl¥ér PR nfiSh1YEu AL afSBerSeFo ¥a) 305310315320
G y1Arg Phe Thrslle Thr Thr AspoLys Ser Thr Ses Thr Al a Tyr

325330335

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Thr Tyr Ile
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro Lys Ser Trp Ile Tyr
35 40 45

Ala Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg Val Glu Ala Glu
65 70 73 80

Asp Ala Ala Thr Tyr Tyr Cys Gln His Trp Ser Ser Lys Pro Pro Thr
85 20 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Gly Gly Gly Gly Ser Gly
100 105 110

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Glu Ser
115 120 125

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
130 135 140

Thr Ser Gly Phe Thr Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln
145 150 155 160

Pro Pro Gly Lys Ala Leu Glu Trp Leu Gly Phe Ile Gly Asn Lys Ala
165 170 175

Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr
180 185 130

Ile Ser Arg Asp Lys Ser Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr
195 200 205

Leu Arg Ala Glu Asp Ser Ala Thr Tyr Tyr Cys Thr Arg Asp &rg Gly
210 215 220



Met Gu Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Thr Tyr Tyr Cys
340345350 Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gy Gn
dy 355360365 Thr Thr Val Thr Val Saonfder Gy GQu Ay Thr Ser Thr Gy
Ser Gy 370375380 Ay Ser Ay Ay Ser Ay Ay Ala Asp Asp Ile Val Leu
Thr G n Set 385390395400 Pro Ala Thr Leu Ser Leu Ser Pro Ay GQu My
Ala Thr Leu Set Cys 405410415 My Ala Ser G n Ser Val Ser Tyr Met Asn
Trp Tyr Gn Gn Lys Pro 420425430 Gy Lys Ala Pro Lys Arg Trp Ile Tyr
Asp Thr Ser Lys Val Ala Ser 435440445 Gy Val Pro Ala Arg Phe Ser vy
Ser Ay Ser Ay TimAsp Tyr Ser 450455460 4 1/1 43 Gn Gn Trp Ser
Ser AsnlePr brol B¢ THr FiRhaser Yy Oy Gy GLTRky Fiss TNaVal4854%9495 A u Ile Lys
<210> 2%5<211> 1497 <21¥> DNA <213> aftificial sequefte <220> <223>
A240 VL - AS VH x SEQ ID NGO 77 VHVL ; Bispecific single chain

antilJOdﬁbr Ser Gly Gly Gly Gly Ser Asp Val Gln Leu Val Gln Ser Gly Ala
245 250 255

Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser
260 265 270

Gly Tyr Thr Phe Thr Arg Tyr Thr Met His Trp Val Arg Gln Ala Pro
275 280 285

Gly Gln Gly Leu Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr
230 295 300

Thr BAsn Tyr Bla Asp Ser Val Lys Gly Arg Phe Thr Ile Thr Thr Asp
305 310 315 320

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

Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys
340 345 350

Leu Asp Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser Gly Glu
355 360 365

Gly Thr Ser Thr Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Rla Asp
370 375 380

Asp Ile Val Leu Thr Gln Ser Pro Rla Thr Leu Ser Leu Ser Pro Gly
385 330 3385 400

Glu Arg Ala Thr Leu Ser Cys Arg ARla Ser Gln Ser val Ser Tyr Met
405 410 415

Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr
420 425 430

Asp Thr Ser Lys Val Ala Ser Gly Val Pro Rla Arg Phe Ser Gly Ser
435 440 445

Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Asn Ser Leu Glu Ala Glu
450 455 460



acct gcacct tgcgcagggg
ttactcatct ctgggctcca
ggcgt ggt cc agcct gggag
atct ccagag acaattccaa
cagt cagggg ct gaagt gaa
ggccgcttca caatcactac
ggttctggtg gaagtggagg

aagccaggga
agcggegcett
agtacctatg
gacacggccg
ggct acacct
ctgcgttctg
gcaact ct gt

gtcctcccca gget ct ggag
ctgcggtgtt tctggeggeg
ccamngeactg cttatatcaa
tgtattactg ggccaaggga
ttactaggta gaatggattg
aggacact gc cttgactact ggggccaagg
ctctgtctcc catcaatgtt ggtgcctaca
gtatatactg gtaccagcag gtatctcctg aggtacaaat cagactcaga taagcagcag
cttctct t ccaaagatg cttcggccaa tgcagggatt gtctgaggat gaggctgact
attact ggg Afabta 5‘@‘1:5&’:‘ ¢ Egsgﬁﬁgalraééfag F%A?}h@f‘téﬁag t ggt ggt ggt
t ggt ggt tctgaggt gc agct ggt cga gt ct §Gygga gt cect gad® ctetectgtg

t ct ccagccg
gcgget ccgg
at gat ggaag
ccacggt cac
gat acattaa

cagcctctgg attcaccctc ggtccgccag gctccaggca
caat aaatmcsiatgcagaci ceoligaagggiLegatt cacce
t gaacagcct gagagct gagh t gcgagagat
cgtctcctcc ggaggt ggtg gat ccgacgt
aggt gt cgl.g caaggcttct cacgatgcac
tcctagcgg5>gggh@tacta attacgcaga
cct acat gga-aghgagcagc aacctattac

caccacgeic> acegtediartsegagge gaagg

agergggct ac
ccaactggtg

t gggt aaggc
cagcgt caag
t gt gcaagat
t act agt act

aggggct gga
gaacacgctg

ggttctactt
aaaacct ggg
aggcacct gg
agacaaat cc
att at gat ga

tt caggt gga

gt gggt ggca
t at ct gcaaa
t gact act gg
gcct cagt ga
acagggtctg
accagcacag
tcattactgc
gcagacgaca

ttgtactgac ccagt ct cca aggggagcgt gccaccctga gctgcagagc cagt caaagt
42/ 143 %@ égttaca t aac ta ccagca ggca g cacccaaaag
at ggat t 41 %gﬁtdécﬁ 't%ﬁ&ﬁg th“% ¢ CBtif't ca gt ggcagt gg

dt ¢
gtctgggacc13§g%g%ggactctc t cacaat caa cagcttggag gctgaagatg ctgccactta
ttact gcemald40 cagt ggagta gtaacccgct cacgttcggt ggcgggacca aggt ggagat
caaat agdat9¥coa] OgcalGagk? bige 8@ c<2bh@racRiRTcsdd Bt @ntidapaital seuence
<220> <223> A240 VL - AS VH x SEQ ID NO 77 VHVL ; Bispecific single
chai n al BPas? SHGOL995E CFTttAIE PAFPIaT THACEIA PP ISt Serdeu Ser

Ala Sercfgeaaggﬁvcéét@gakﬁ %5@@&&% Shcal- Qb ll o X BaclBlack e f§od A9
Gy lle ASh Vva 202530 Tyr eTyr rp Tyr @n n Lys
Pro G ygeﬁeﬁcaﬁ’tg)cﬂ’cmgtﬁam g'djyﬂ’cga‘&é()%aﬂ.cedcaL@ﬁ.gaHagtJ)tEaday&atseI’ Asp Ser
Asp Lys Gn Gn Ay Ser Gy Val 505560 Ser Ser Arg Phe Ser Al a Ser
Lys AspSUAfFaFcSet N3 A3H AFRITY 1P BSRTH8E- ey cEEETR Set®G y Leu
Gn Sergaga&;gé&co tggUtéth‘ c'%@t%az‘égc Jg%&gc@?g g@%%gagc gt caccgtctee 360
tccggtgatyg gtggttctgg cggecggegge tecggtggtg gtggttctga cattgagete 420
acccagtctc cagcaatcct gtctgecatet ccaggggaga aggtcacaat gacttgcagg 480
gccagctcaa gtgtaactta cattcactgg taccagcaga agecaggate ctcccccaaa 540
tcctggattt atgccacate caacctggct tctggagtcc ctgectegett cagtggcagt 600
gggtctggga cctcttacte tetcacaate ageagagtgg aggctgaaga tgctgccact 660
tattactgec aacattggag tagtaaacca ccgacgttceg gtggagggac caagetegag 720
atcaaatccg gaggtggtgg atccgacgtc caactggtge agtcagggge tgaagtgaaa 780
aaacctgggg cctcagtgaa ggtgtcectge aaggcettetg getacacctt tactaggtac 840
acgatgcact gggtaaggca ggcacctgga cagggtctgg aatggattgg atacattaat 900
cctagcegtg gttatactaa ttacgeagac agcgtcaagg gcegcttcac aatcactaca 960
gacaaatcca ccagcacagc ctacatggaa ctgagcagec tgegttctga ggacactgea 1020
acctattact gtgcaagata ttatgatgat cattactgcc ttgactactg gggccaagge 1080
accacggtca ccgtctcctc aggcgaaggt actagtactg gttctggtgg aagtggaggt 1140
tcaggtggag cagacgacat tgtactgacc cagtctccag caactectgte tetgtetcea 1200



Met

Ile Trp Hs Ser Ay Ala Ser Ala Val The Ay Ay Ay Thr Lys

100105110 Leu Thr Val Leu Ay Gy Ay Ay Ser Ay Gy Ay Ay Ser Ay

Ay
Val

Ay
Arg
Asn
Phe
Met

Arg
Ay
Adn
Val

115120125 Ay Gy Ser Au Val dmzidou Val Qu Ser Ay Ay dy Val
Gt 130135140 Pro Ay Arg Ser Leu Arg Leu Set Cys Ala Ala Ser
Phe Thr Leu 145150155160 43/143 Ser Thr Tyr Ala Met His Trp Val
An Ala Pro Gy Lys Ay Leu 165170175 GQu Trp Val Ala Leu Ile Ser
Asp Ay Set Asn Lys Tyr Tyr Ala 180185190 Asp Ser Val Lys Gy Arg
Thr gdgh&gcHed cAHGcARP AStrghRic ddtSaAF5HY %QMQOQa;ﬂfggﬂaﬁ‘u Tys0 Leu Gn
Asn Ser Leu Arg Ala Qu Asp Thr Ala Val 210215220 Tyr Tyr Cys Al a
Aspcwgga@%/ CEEFRANIG PREATIH ‘F‘!ﬁéttAS‘ﬁﬂ T%Catltrcpa 22%8‘623524@?00 y Gn
Thr _Th Thr Val Set et 24 0255 Val
Leuggk?ﬁf“ h o8 G tRPcaggﬁgﬁ "\?a¥g°-if°és{g EC%CW& éac"“a}xfa Se? 60265270

Ly Sagéat goSed cgbﬁigiﬁﬁg wbeucSak ﬁacYgéEH£c Igﬂbggaiﬁg-Eh£ccé§d3c-nyﬁ445hr

275280285 Met His Trp Val Arg Gn Ala Pro Gy @dn Ay Leu Qu Trp Ile

Ay

2902953®0te gcgggaccaa ggtggagatc aaatag 1476

<210> 8

<211> 491

<212> ZRT

<213>» artificial sequence

<220>

<223> CEA I VHAVL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 8

Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr

20 25 30

Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu
35 40 45

Gly Phe Ile Gly Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ser Gln Ser Ile
65 ‘ 70 75 80

Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser RAla Thr Tyr
85 20 85

Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Rsp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Glu Leu Thr Gln Ser Pro
130 135 140

Ala Ile Leu Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg



Tyr

Ile Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Ala Asp Set Val Lys

305310315320 Ay Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Al a

Tyr
Tyr
Ay
Thr
Ay
Tyr
Trp
Phe
Ser
Trp
Ile

Met 325330335 G u Leu Ser Ser Laun# g Set Qu Asp Thr Ala Thr Tyr
Cys Al a 340345350 Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
Gn Ay Thr 355360365 Thr Val Thr Val Ser Ser Ay Qu @y Thr Set
Gy Ser Ay Ay 370375380 44/143 A a Thr Leu Ser Leu Ser Pro
GQu Arg Ala Thr Leo Ser Cys Arg 405410415 Ala Ser A n Ser Val Ser
Met 14sn Trp Tyr A msd@ n Lys Pro Giys 420425430 LyssAla Pro Lys Arg
Ile Tyr Asp Thr Ser Lys Val Ala Ser Gy 435440445 Val Pro Ala Arg
Ser_dy Set e r Asp_Tyr r Leu 450455460 Thr Ile Asn
Lou™d Toare %%\;%S%hrgrgr ﬁ%“ﬁ?{ggﬁﬁ# ‘?@r ¢ %Yt?gg 385470475480 G n
Ser Ser Asn Pro Leu Thr Phe Ay Gy Ay Thr Lys Val d u 485490495
Lys <210> 27 <211> 1500
Ser Ser Pro Lys Ser Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly
180 185 © 190

Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu
195 200 205

Thr Ile Ser Arg Val Glu Ala Glu Asp Ala 2la Thr Tyr Tyr Cys Gln
210 215 220

His Trp Ser Ser Lys Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu
225 230 235 240

Ile Lys Ser Gly Gly Gly Gly Ser Asp Val Gln Leu Val Gln Ser Gly
245 250 255

ARla Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala
250 265 270

Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met HMis Trp Val Brg Gln Ala
2175 280 285

Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr Ile Bsn Pro Ser Arg Gly
290 295 300

Tyr Thr Asn Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Thr Thr
305 310 315 320

Asp Lys Ser Thr Ser Thr ARla Tyr Met Glu Leu Ser Ser Leu Arg Ser
325 330 335

Glu Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr
340 345 350

Cys Leu Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr val Ser Ser Gly
355 360 365

Glu Gly Thr Ser Thr Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ala
370 375 380

Bsp Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro



<212> DNA <213> artificial sequence <220> <223> SEQ ID NO 77 VHVL x
A240 VL - AS VH ; Bispecific single chain antibody t cct gcaagg
cctggacagg gcagacagcg at ggaactga gatigasxatt gaaggtacta ctgacccagt
agagccagt c aaaagatgga agtgggtctg cttctggcta gtctggaatg tcaagggccg
gcagcctgcg actgeccttga gtactggttc ctccagcaac aaagtgtaag tttatgacac
ggaccgacta cacctttact aggtacacga gattggatac attaatccta cttcacaatc
actacagaca ttctgaggac actgcaacct ctactggggc caaggcacca tggtggaagt
ggaggttmag tctgtctctg s®wt ccagggg ttacaisgaac tggtaccagm at ccaaagtg
gcttctggag ctctctcaca atcaacagct ctggggectc tgcactgggt gccgtggtta

aatccaccag_attactgtgc cqggtcaccgt gtggagcaga_agcgtgccac agaagccggg

t ccct get gty & Leg‘g?eg‘aﬁ‘@sgf"bg %%ggé aghcat 5%& ggaﬁrac cacagcct ac
aagatattat ctcctcaggc cgacattgta cctgagctgc caaggcaccc cttcagtggc
agatgctgcc 45/143 acttattact gccaacagtg gagtagtaac gagat caaat
ccggaggiegopdngyat ToCElgr gralyct eot gLygagcal<agelyagicrgat: gecct acagt a
tatact ggt a ccagctdfaag t acaaat cadgsact cagat aa gcécagggc ccgcet cacgt
gcecgtgectga tgcaccttge ccagggagtc tctggagtct toggtggogg gaccaaggt g720
ct cagc Crltecctetel.7 aggg caat gt t Ot cagta

tctcct S%gg'?) Ofgcga%cg}gsc?atq %%cﬁggcg%igag%g@o g%a%% ghf:gt tS Eg;rcg'gygcaat gc
agggatttta ctcatctctg ggctccagtc tgaggatgagl020 gctgactatt actgtat gat

tt ggcacagc cgcttctg cggtgttc cgga accl1l080
99 Se?: Gl%gSegr Gly Thgr AsgpgTygr Serggeu %1gr %%gAsn Ser Leu Glu Ala
450

135 460

Glu Asp Ala Rla Thr Tyr Tyr Cys Gln Gln
465 470

Trp Ser Ser Asn Pro Leu
475 480

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
485 490

Lys

<2i0> 9

<211> 1491

<212> DNA

<213> artificial sequence

<220>

<223> CEA II VHVL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 9

gaggttcage tgcagcagte tggggcagag cttgtggage caggggcctc agtcaagttyg 60

tcctgcacag cttctggctit caacattaaa gacacctata tgcactgggt gaagcagagy 120

cctgaacagyg gectggaatyg gattggaagyg attgatcctyg cgaatggtaa tagtaaatat 180

gtcccgaagt tccagggcaa ggccactata acagcagaca catcctccaa cacagectac 2490

ctgcagecteca ccagectgac atctgaggac actgecgtcet attattgtge tcegtttggt 300

tactacgtgt ctgactatge tatggcctac tggggtcaag gaacctcagt caccgtctcc 360

teccggtggtg gtggttctgg cggcggcggc tccggtggtyg gtggttetga cattgtgetg 420

‘acccaatctc cagcttcttt ggctgtgtct cttgggcaga gggccaccat gtcctgcaga 480

gceggtgaaa gtgttgatat ttttggegtt gggtttttge actggtacca gcagaaacca 540

ggacagccac ccaaactcct catctategt geatccaacce tagaatctgg gatccctgte 600

aggttecagty gcactgggtc taggacagac ttcaccctca tcattgatec tgtggaggcet 660

gatgatgttg ccacctatta ctgtcagcaa actaatgagg atccgtacac gttcggaggg 720



tggtggttct 1140
cct gagact c1200
ccgccaggcet 1260
t aaat act at 1320
cacgct gt at 1380
gagagat aggl1440

aagttgaccg
gaggt gcagc
t cct gt gcag
ccaggcaagg
gcagactccg tgaagggccg
ctgcaaat ga acagcctgag agct gaggac acggccgtgt atractgtgc
gggctacggt tctactttga ctactggggc caagggacca cggtcaccgt ctcctcctagl500
<210> 28 <211> 499 <212> PRT <213> artificial sequence <220> <223>
SEQ | D biDacqAgd/Ibiagrt aa@ 40 cddoaggtABitbbtccBiaspecdakt ggsdcagice chagon

gctccggtgg
ct gggaggt ¢

t gcact gggt
at ggaagcaa

att ccaagaa

t ggt ggt t ct
t gggggaggc
caccctcagt

ggt ggcactt
attcaccatc

t cct aggt gg
t ggt cgagt ¢
cctctggatt
ggct ggagt g

ggcggcggcg
gt ggt ccagc
accisatgcca
at at caaat g
t ccagagaca

antlbodg <400> 28 Asp Val Gn Leu Val Gn Ser Ay Ala Gu Val Lys Lys
Pro RIG B (1523 IR 9SG 5oVt 9B 91O SEILA9IN Fac ST tae y F4r Thr
Phe Thraértgta-gﬂ g%%§%%t§& cJéG&taHﬁg%cI{g@ay@ngA@a%gtgt@tdngtg%rO goy dn
Gy Leo flu TrpTle 4045 @y Tyr e Asn Pro Thr
Asn Tyr atAkgatAsp tEeitcdtab oohfbhtlySsaddtycPAregnaPhiveqd hbéadgl;e:gIhr §'drmr Asp
Lys Ser Thr Ser Tin Ala Tyr 65707580 4 6/14 3 Met Qu Leu Ser Ser
Leu Argt'SEfaaEry) CREBITRA aAF%?CT?ﬂC WBCCFWE‘ @@38{99@)9599&F@F9Ar91q3)9r Tyr
AP ASD. Hio8ol¥l cfySabitt B8R TN TP Gds HdleGiYs 100IRLL0 Thy, Thr Val

t gg, caa g c ata atcatta ccttgac 0
Thr Val  S&r y u y b Ar’ %’%f 3

tactggggcc aaggcaccac ggtcaccgtce tcctcaggcg aaggtactag tactggttcet 1140

ggtggaagtyg gaggttcagg tggagcagac gacattgtac tgacccagtc tccagcaact 1200

ctgtctctgt ctccagggga gegtgecace ctgagctgca gagccagtca aagtgtaagt 1260

tacatgaact ggtaccagca gaagecggge aaggcaccca aaagatggat ttatgacaca 1320

tccaaagtgg cttctggagt cectgectege ttcagtggea gtgggtetgyg gaccgactac 1380

tctctcacaa tcaacagett ggaggctgaa gatgctgeca ctrtattactg ccaacagtgg 1440

agtagtaacc cgctcacgtt cggtggeggyg accaaggtgg agatcaaata g 1481

<210> 10

<211> 4588

<212> PRT

€213> artificial sequence

<220>

<223> CEA II VHVL x SEQ ID NO: 77 VHVL ; Bispecific single chain

antibody

<400> 10

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Glu Pro Gly Ala

1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Thr

20 25 30
Tyr Met His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45
Gly Arg Ile Asp Pro Ala Asn Gly Asn Ser Lys Tyr Val Pro Lys Phe
50 55 60

Gln Gly Lys ARla Thr Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr

65 70 75 80

Leu Glr Leu Thr Ser Leu Thr Ser Glu Asp Thr aAla Val Tyr Tyr Cys



1151201
Ser 130
Set Cys
@n d@n
Ser Lys
Ser Gy
Asp Al a
Thr Phe
Gy Gy
Ser Pro

Il e Asn*Ma

Ay Set
Lys Asp

25 Ay Ser Gy Gy Ser Ay Ay Ala Asp Asp Ile Vval Leu Thr Gn
135140 Pro Ala Thr Leu Ser Leu Ser Pro Gy GQu Arg Ala Thr Leu
145150155160 Arg Ala Ser d nsoexr Val Set Tyr Met Asn Trp Tyr
Lys Pro 165170175 Ay Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr
Val Ala Ser 180185190 Ay Val Pro Ala Arg the Ser Ay Ser Gy
Thr Asp Tyr Ser 195200205 Leu Thr Ile Asn Ser Leu Au Ala Qu
Ala Thr Tyr Tyr Cys 210215220 G n G@n Trp Ser Ser Asn Pro Leu
Ay Gy dygsThr Lys Val 225230235240 A u bie Lys Ser Ay Ay
Ser An Ala Val Leu Thr G n Pro 245250255 Ala Ser Leu Ser Al a
GI%/ Ala Ser Ala Ser Leu Thr q#s Thr 260265270 Leu Arg Arg Ay

TOGR? gaTYFyFyrS%arl F‘frei‘ FYITRAE ¥ 2y ﬁi’rz??Z§BQ85 A n Lys Pro
Pro Pro n Tyr Leu Leu Arg Tyr Lys Se}(%sp 290295300 47/143
Ala Ser Ala Asn Ala Ay Ile Leu Leu Ile Ser Ay Leu Gn

32533033 88t Tid serAs) GlruvAl eerAsqr Fw ey 61yCysy bhat cly e1yfrp Hs Ser Ay

Al a

115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val Leu Thr Gln Ser Pro

130 135 140

Ala Ser Leu Ala Val Ser Lleu Gly Gln Arg Ala Thr Met Ser Cys Arg

145 150 155 160

Ala Gly Glu Ser vVal Asp Ile Phe Gly Val Gly Phe Leu His Trp Tyr

165 170 175

Gln Gln Lys Pro Gly Gln Pro Preo Lys Leu Leu Ile Tyr Arg Ala Ser

130 185 120

Asn Leu Glu Ser Gly Ile Pro Val Arg Phe Ser Gly Thr Gly Ser Arg

195 200 205

Thr Asp Phe Thr Leu Ile Ile Asp Pro Val Glu Ala Asp Asp Val Ala

210 215 220

Thr Tyr Tyr Cys Gln Gln Thr Asn Glu Asp Pro Tyr Thr Phe Gly Gly
225 230 235 240

Gly Thr Lys Leu Glu Ile Lys Ser Gly Gly Gly Gly Ser Asp Val Gln

245 250 255

Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys

260 285 270

Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met His

275 280 285

Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr Ile

290 295 300

Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val Lys Gly Arg
305 310 315 320

Phe Thr Ile Thr Thr Asp Lys Ser Thxr Ser Thr Ala Tyr Met Glu Leu



340345350 Set Al a Val

Tyr Ala Met His
Trp Val Ala Leu
Asp Ser Val Lys
Asn Thr Leu Tyr
Ala Vval Tyr Tyr

The Asp Iyt TLR,

<210>29

Tyr Asp

Thr Val
370

Gly Ser
385

Leu Ser

Gln Ser

Pro Lys

Ala Arg
450

Asn Ser
465

Ser Ser

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

<220>
<223>

<400>

Asp

355

Ser

Gly

Leu

Val

Arg

435

Phe

Leu

Asn

11
1470
DNA

B8

340

His Tyr
Ser Gly
Gly Ala
Ser Pro

405
Ser Tyr
420
Trp Ile
Ser Gly

Glu Ala

Pro Leu
485

Phe Gy Gy Ay Thr Lys Leu Thr Val Leu Ay Qy
Gy 355360365 Ay Set Gy Ay Ay Ay Set Gy Ay dy dy Ser Gu Val
A n Leu 370375380 Val
Leu Arg Leu 385390395400 Ser Cys Ala Ala Ser Ay Phe Thr Leu Ser Thr

Trp 405410415 Val Arg Gn Ala Pro Gy Lys Ay Leu GQu
Il e Ser 420425430 Asn Asp Ay Ser Asn Lys Tyr Tyr Ala
Ay Arg Phe 435440445 Thr Ile Ser Arg Asp Asn Set Lys
Leu3gn Met
Cys Ala Arg

Elégngﬁ

Cys

Glu

Asp

390

Gly

Met

Tyr

Ser

Glu

470

Thr

Leu

Gly

375

Asp

Glu

Asn

Asp

Gly

455

Asp

Phe

artificial sequence

GQu Ser dy Ayn@y Val vVal Gn Pro Gy Arg Ser

Asn 450455460 Ser Leus3s g Ala Gu Asp Thr
Asp Arg 465470475480 Ay Leu Arg The Tyr

'Jijpr Thr V@,I Thr 485 490 495 Val Set Set
r Ala Thr Tyr Tyr Cys Ala Arg Tyr

345 350

Asp Tyr Trp Gly Gln Gly Thr Thr Val
360 365

Thr Ser Thr Gly Ser Gly Gly Ser Gly
38C

Ile Val Leu Thr Gln Ser Pro Ala Thr
395 1400

Arg Ala Thr Leu Ser Cys Arg Ala Ser
410 415

Trp Tyr Gln Gln Lys Pro Gly Lys Ala
425 430

Thr Ser Lys Val Ala Ser Gly Val Pro
440 445

Ser Gly Thr Asp Tyr Ser Leu Thr Ile
460

Ala Ala Thr Tyr Tyr Cys Gln Gln Trp
475 480

Gly Gly Gly Thr Lys Val Glu Ile Lys
490 495

CEA III VLVH x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

11

gagaacgttc tcacccagtc tccagcaatc atgtctgcat ctccagggga gaaggtcace 60

atcacctgca gtgccagctc aagcgtcage tacatgcact ggttccageca gaagccagge 120

acctccececa aactetggat ttattctaca tccaacctgg cttctggagt cectgetcge 180

ttctctggeca gtgggtctgg gacctcttac tetctcacaa tcagcagaat ggaggetgaa 240



Glu Asn Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly

1

5

10

15

Glu Lys Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met

<211>1500 <212>DNA <213>artificial sequence <220>
<223>SEQ ID NO 77 VHVL x AS VH anti body - A240 VL ; Bispecific
singl e chain <400>29 18/143
gatgctgcca cttattactg ccagcagaga agtagttace cactcacgtt cggtgctggg 300
accaagctcg agctgaaagg tggtggtggt tctggcggeg geggetecgg tggtggtagt 360
tetecaggtta agetgeagea gtetggggea gagettgtga gatcagggac atcagtcaag 420
ttgtcctgea cagettetgg cttcaacatt aaagactcect atatgcactg gctgaggeag 480
gggccotgaac agggcctgga gtggattgga tggattgate ctgagaatgg tgatactgaa 540
tatgccccga agttccaggg caaggccact ttcactactg acacatcecte caacacagece 600
tacctgcage tcagcagcct gacatctgag gacactgeccog tctattactg taacgaggge 660
acacctacag ggccttacta ctttgactac tggggecaag gcaccactgt cacagtctcc 720
tcecggaggtg gtggatccga cgtccaactg gtgcagtcag gggctgaagt gaaaaaacct 780
ggggccteag tgaaggtgte ctgcaagget tctggctaca cctttactag gtacacgatg B40
cactgggtaa ggcaggcacc tggacagggt ctggaatgga ttggatacat taatectage 9a0
cgtggttata ctaattacgc agacagcgtc aagggccget tcacaatcac tacagacaaa 960
tccaccagca cagectacat ggaactgagce agcecctgegtt ctgaggacac tgcaacctat 1020
tactgtgcaa gatattatga tgatcattac tgccttgact actggggcca aggcaccacyg 1080
gtcaccgtet cctecaggega aggtactagt actggttctg gtggaagtgg aggttcaggt 1140
ggagcagacg acattgtact gacccagtct ccagcaacte tgtetectgte tecaggggag 1200
cgtgccacee tgagectgcag agecagtcaa agtgtaagtt acatgaactg gtaccagcag 1260
aagccgggca aggcacccea aagatggatt tatgacacat ccaaagtgge ttctggagte 1320
cctgeteget tcagtggcag tgggtctggy accgactact ctetcacaat caacagettg 1380
gaggctgaag atgctgecczc ttattactgc caacagtgga gtagtaaccc gctcacgttc 1440
gatggecggga ccaaggtgga gatcaaatag 1470
<210> 12
<211> 489
<Z212> PERT
<213> artificial sequence
<220>
<223> CEA III VLVH x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody
<400> 12



48/ 143 gacgtccaac tggtgcagtc aggggctgaa gt gaaaaaac ctggggcctc
agt gaaggt g60 tcctgcaagg cttctggcta cacctttact aggtacacga tgcact gggt
gt ct ggaat g A4l ggat ac attaatccta

aaggcaggcal20
tactaattacl80
cacagcct ac240
aagat at t at 300
ctcctcaggc360
cgacatt gt a420
cct gagct gc480
caaggcacccs540

cct ggacagg
gcagacagcg
at ggaact ga
gat gat catt
gaaggt act a
ct gacccagt
agagccagt c
aaaagatgga

)

cttcagt@ﬁ%%ﬁbi?@?ﬂb@Pb

t caagggccg
gcagcct gcg
actgccttga
gtactggttc
ct ccagemac
aaagt gt aag
tttatgacac

GHfathbaet dcFER et

cttcacaatc actacagaca
ttct gaggac act gcaacct
ct act ggggc caaggcacca
t ggt ggaagt ggaggtt cag
tctgtctctgasctccagggg
ttacat gaac tggtaccagc
at ccaaagtg gcttctggag

g TER E¥ad¥gct

agat gctgcc660 acttattact gccaacagtg gagtagtaac ccgctcacgt
gaccaaggt g720 gagat caaat ccggaggtgg tggatccgag gtgcagctgg
gggagoceégTBOset soagachr ggagnt egC brqgangaatL bieL ségtycagcect
cctcagtacc840 tatgccatgc attgggtccg ccagget cca ggcaaggggce
ggcacttat a900 t caaat gatg gaagcaat aa atactatgca gactccgtga
caccat cLc960 aatt_ cc aaca t gt at ¢t aaat gaaca
{ gagaacasa 020 oeeara ot Garel aioay St e io s R T o
ct ggggccaal080 gggaccacgg tcaccgtctc ctcaggtggt ggtggttctg
ctccggtggt 1140 ggtggttctg agctcgtgcet gactcagccg gcttccctct
t ggagcate#at 08l gEradicFracCectycabe bty §eyéayfygérateadiygttg
tatatactggl260 tacc ﬁcaga agccaggg tcctccccag t&tctectga
agact cagat 1320 aagcagcagg gctctggagt ctccagccgc ttctctgcat

ttcggccamt 38MhPgepgagatid LéaciLatLles 60086 66A614) 64.0ag0at ¢
ttactgtatgl4d40 atda ggcaca gcggcagritc tgcggtgttcioggcggaggga

cgtcctatagl500 <210> 30 <211> 499 <212> PAT <213> artificial

<220>
Gly Gly Gly Ser Gly Gly Gly Gly Ser

115 120

Gln Val Lys Leu Gln Gln Ser
125

Gly Ala

130

Glu vVal Ser Thr Ser Val Leu Ser Thr

135

Leu Arg Gly Lys

140

Cys

Ala
145

Phe Ile

150

Met
155

Gln
160

Ser Gly Asn Lys ARsp Ser Tyr His Trp Leu Arg

Gly Pro Glu Gln Gly Leu Glu Ile

165

Ile Glu

175

Trp Gly

170

Trp Asp Pro Asn

Thr Glu

180

Gly Ala Phe

185

Asp Tyr Pro Gln Ala Thr

190

Lys Gly Lys Phe Thr

Thr Thr

195

Thr Ala

200

Asp Ser Ser Asn Leu Gln Leu Ser Ser Leu Thr

205

Tyr

Glu
210

Ser Asp Thr Rla val Tyr Asn Glu Thr Pre Thr

215

Tyr Cys Gly

220

Gly

Pro Phe Gln

225

Tyr Tyzr Asp Tyr

230

Thr
235

Thr Val Thr Val Ser

240

Trp Gly Gly

Val Gln Val Gln Ala

255

Leu Ser Glu

250

Ser Gly Gly Gly Gly Ser

245

Asp Gly

Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly

gccgtggtta
aat ccaccag
attact gt gc
cggt caccgt
gt ggagcaga
agcgt gccac
agaagccggg
tccectgetcg
t ggaggct ga
t cggt ggcgg
t cgagt ct gg
ctggattcac
t ggagt gggt

agggccgat t
gcct gagagce

actttgacta
gcggcggegy
ctgcatctcc
gt gcct acag
ggt acaaat c
ccaaagat gc
aggct gact a
ccaagt t gac
sequence



<223> SEQ ID NO 77 VHVL x A5 VU - A240 VL ; Bispecific single chain
anti body 49/143 <400> 30 Asp Val G n Leu Val Gn Ser Ay Ala Gu Val
Ala 151015 Ser Val lys43val Set Cys Lys Ala Ser Gy
Arg Tyr 202530 Thr Met His Trp Val Arg An Ala Pro

Lys
Tyr
Ay
Tyr
Thr
Arg
Asp
Val

Ay
Thr

Lys Pro

Thr Phe

Gn @y

Thr Asn

Asp Lys

Ser Qu

His Tyr
Ser Ser

Ser vy Vlrcfy;

Lou Ser

Ay
Thr
Leu
Tyr
Ser
Asp
Cys
d

y

Leu
.160 Arg Ala Set A n Ser Val

AQu Trp lle
Al a Asp Ser
Thr Set Thr
Jéwr Ala Thr
Lou Asp Tyr
Gu @y Thr
Aial 9% pYASH
Ser Pro Ay

354045 Gy Tyr Ile Asn Pro Set Arg Gy
Val 505560 Lys Ay Arg Phe Thr Ile Thr
Ala Tyr 65707580 Met G u Leu Ser Ser Leu
Tyr 2dyr Cys 859095, a Arg Tyr Tyr Asp
Trp Ay An Gy 100105110 Thr Thr Val Thr
Ser Thr Ay Ser Ay 115120125 Ay Ser Qy
PeteHAral-AL &t #1h 54 Klasélro §30135140 Pro Al a
% Arg Ala Thr?f%eu Ser Cys 145150155
Ser Tyr Met Asn Trp Tyr Gn A@n Lys Pro

1651701@1% €lyyrduys1vAtd Preocly sy At Adprdd €erlyfg AsprhinSer Lys Val Al a
18018529%0

Ser

Asn Tyr Ala

305

Ser

Thr

Asp

Thr

Ile

385

Arg

Trp

Thr

Ser

Ala

465

Gly

Thr

Ala

Tyr

Ser

370

Val

Ala

Tyr

Ser

Gly

450

Ala

Gly

<210>

Ser

Thr

Trp

355

Thr

Leu

Thr

Gln

Lys

435

Thr

Thr

Gly

13

295

Asp Ser Val Lys
310

Thr Ala Tyr Met
325

Tyr Tyr Cys Ala
340

Gly Gln Gly Thr

Gly Ser Gly Gly
375

Thr Gln Ser Pro
380

Leu Ser Cys Arg
405

Gln Lys Pro Gly
420

Val Rla Ser Gly

Asp Tyr Ser Leu
455

Tyr Tyr Cys Gln
470

Thr Lys Val Glu
485

300

Gly Arg Phe Thr Ile Thr Thr Asp Lys
315 320

Glu Leu Ser Ser Leu Arg Ser Glu Asp
330 335

Arg Tyr Tyr Bsp Asp His Tyr Cys Leun
345 350

Thr val Thr Val Ser Ser Gly Glu Gly
360 365

Ser Gly Gly Ser Gly Gly Ala Asp Asp
380

Ala Thr Leu Ser Leu Ser Pro Gly Glu
395 400

Ala Ser Gln Ser Vzl Ser Tyr Met Asn
410 415

Lys Ala Pro Lys Arg Trp Ile Tyr Asp
425 430

Val Pro Ala Arg Fhe Ser Gly Ser Gly
440 445

Thr Ile Asn Ser Leu Glu Ala Glu Asp
460

Gln Trp Ser Ser Asn Pro Leu Thr Phe
475 480

Ile Lys



Gy Val

Pro Ala Arg Phe Set Ay Ser Gy Ser Ay Thr Asp Tyr Ser

195200205 Lou Thr Ile Asn ser Leu Qu Ala Gu Asp Ala Ala Thr Tyr Tyr
Cys 210215220 50/143 Gn lle Lys Semn@y Gy Ay Ay Ser Gn Val Gn
Len Val @ u ser 245250255 Ay Gy Gy Val val Gn Pro Gy Arg Set Leu
Arg Leu Ser Cys Ala 260265270 Ala Ser Ay Phe Thr Leu Ser Thr Tyr Al a
Met Hs Trp Val Arg G n 275280285 Ala Pro Ay Lys Gy Leu Au Trp Val
Ala Len Ile Ser Asn Asp Ay 290295300 Ser Asn Lys Tyr Tyr Ala Asp Ser
Val Lys<g@iy Asge Phe Thr Ile Ser 305310315320 Arg Asp Asn Ser Lys Asn
Thr Leu<Zdigr b8 G n Met Asn Ser Leu Arg 325330335 Ala G u Asp Thr Ala
Val Tyr<#yr eysiiArial/gegimsp Arg Gy Leu Arg 340345350 Phe Tyr Phe Asp
Tyr Trp &8,y Gn dy Thr Thr Val Thr Val Ser Ser 355360365 Ay Gy 4y
Gy Serifdy @ e ¥ ¥ Serrliot § Yl y SAx-SaL G 370375380 Leu Val
Leu Thr G n Rrgxvd,a Ser Leu Ser Ala Ser Pro Gy Ala Ser 385390395400
Ala Ser Len Thr Cys Thr Leu Arg Arg Ay Ile Asn Val Ay Ala Tyr
405410448%90> 13
caggttaagc tgcagcagtc tggggcagag cttgtgagat cagggacatc agtcaagttg 60
tcetgeacag cttetggett caacattaaa gactcctats tgcactgget gaggcagggg 120
cctgaacagg gcctggagtg gattcgatgg attgatectg agaatggtga tactgaatat 180
gccccgaagt tccagggcaa ggccactttc actactgaca catcctccaa cacagcctac 240
ctgcagctca gcagectgac atctgaggac actgeegtct attactgtaa cgasgggcaca 300
cctacaggge cttactactt tgactactgg ggccaaggea ccactgtcac agtctcctec 360
ggtggtggtg gttctggecgg cggeggetec ggtggtggtg gttctgagaa cgtteteace 420
cagtctceccag caatcatgtc tgecatctcca ggggagaagg tcaccatcac ctgcagtgec 480
agctcaagceg teagctacat geactggttc cagcagaage caggcacctc ccccaaactc 540
tggatttatt ctacatccaa cctggcttet ggagtccctg ctegettcte tggecagtggg 600
tctgggacet cttactetct cacaatcagec agaatggagg ctgaagatge tgecacttat 660
tactgccagc agagaagtag ttacccacte acgtteggtg ctgggaccaa gctcgagetg 720
aaatccggag gtggtggatc cgacgtccaa ctggtgcagt caggggctga agtgaaaaaa 780
cctggggect cagtgaaggt gtectgcaag gettctgget acacctttac taggtacacg 840
atgcactggg taaggcaggc acctggacag ggtctggaat ggattggata cattaatcct 900
agccgtggtt atactaatta cgcagacagec gtcaagggec gecttcacaat cactacagac 960
aaatccacca gcoacagccta catggaactg agcagcctge gttctgagga cactgeascce 1020
tattactgtyg caagatatta tgatgatcat tactgecttg actactgggg ccaaggeacc 1080
acggtcaccg tctecctcagg cgaaggtact agtactggtt ctggtggaag tggaggttca 1140
ggtggagecag acgacattgt actgacccag tctccagcaa ctctgtetct gtctecaggg 1200
gagcgtgecca ccctgagetg cagageccagt caasagtgtaa gttacatgaa ctggtaccag 12860
cagaagecgg gcaaggceacc caaaagatgg atttatgaca catccaaagt ggcttetgga 1320
gtceetgete gettcagtgg cagtgggtct gggaccgact actctctcac aatcaacage 1380
ttgcaggctg aagatgctgc cacttattac tgccaacagt ggagtagtaa cccgeteacg 1440
ttcggtggeg ggaccaaggt ggagetcaaa tag 1473



Ser Ile Tyr Trp Tyr Gn Gn Lys Pro Ay Ser Pro Pro Gn Tyr Leu
420425430 Len Arg Tyr Lys Ser Asp Ser Asp Lys Adn An dy Ser Ay Val
Ser 435440445 Ser Arg Phe Ser Al a Seendys Asp Ala Ser Ala Asn Ala Ay
Il e Leu 450455460 51/143 1le Trp His Set Ay Ala Set Ala Val The
Gy Gy Ay Thr Lys Leu 485 490 495 Thr Val Leu <210>31
<211>1506

<210> 14

<211> 490

<212> PRT

<213> artificial sequence

<220>

<223> CEA III VHVL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 14

Gln Val Lys Leu Gln Gln Ser Gly Ala Glu Leu Val BArqg Ser Gly Thr

1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Ser
20 25 30

Tyr Met His Trp Leu Arg Gln Gly Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Tle Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe

Gln Gly Lys Ala Thr Phe Thr Thr Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Asn Glu Gly Thr Pro Thr Gly Pro Tyr Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thxr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Glu Asn Val Leu Thr Gln Ser Pro Ala
130 135 140

Ile Mel Ser Ala Ser Pro Gly Glu Lys Val Thr Ile Thr Cys Ser Ala
145 150 155 160

Ser Ser Sexr Val Ser Tyr Met His Trp Phe Gln Gln Lys Pro Gly Thr
165 170 175

Ser Pro Lys Leu Trp Ile Tyr Ser Thx Ser Asn Leu Ala Ser Gly Vval
180 185 150

Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr



<212>DNA

<400>31

Ile

Arg

225

Lys

Glu

Gly

Gly

Thr

305

Lys

Asp

Leu

Gly

Asp

385

Glu

Asn

Asp

Ser

210

Ser

Ser

val

TYr

Gln

290

Asn

Ser

Thr

Asp

Thr

370

Ile

Arg

Trp

Thr

<213>artificial
A240 VL x SEQ I D NO antibody 77 VHVL
23/143

195

Arg

Ser

Gly

Lys

Thr

275

Gly

Tyr

Thr

Ala

Tyr

355

Ser

Val

Ala

Tyr

Ser

Met

Tyr

Gly

Lys

260

Phe

Leu

Ala

Ser

Thr

340

Trp

Thr

Leu

Thr

Gln

420

Lys

Glu

Pro

Gly

245

Pro

Thr

Glu

Asp

Thr

325

Tyr

Gly

Gly

Thr

Leu

405

Gln

Val

Ala

Leu

230

Gly

Gly

Arg

Trp

Ser

310

Ala

Tyr

Gln

Ser

Gln

390

Ser

Lys

Ala

Glu

215

Thr

Ser

Ala

Tyr

Ile

295

Val

Tyr

Cys

Gly

Gly

375

Ser

Cys

Pro

Ser

sequence

200

Asp

Phe

Asp

Ser

Thr

280

Gly

Lys

Met

Ala

Thr

360

Gly

Pro

Arg

Gly

Gly

Ala

Gly

Val

val

265

Met

Tyr

Gly

Glu

Arg

345

Thr

Ser

Ala

Ala

Lys

425

Val

Ala

Ala

Gln

250

Lys

His

Ile

Axg

Leu

330

Tyr

Val

Gly

Thr

Ser

410

Ala

Pro

Thr

Gly

235

Leu

val

Trp

Asn

Phe

315

Ser

Tyr

Thr

Gly

Leu

395

Gln

Pro

Ala

<220>
Bi specific single chain

Tyr

220

Thr

Val

Ser

Val

Pro

300

Thr

Ser

Asp

Val

Ser

380

Ser

Ser

Lys

Arg

205

Tyr

Lys

Gln

Cys

Arg

285

Ser

Ile

Leu

Asp

Ser

365

Gly

Leu

Val

Arg

Phe

Cys

Leu

Ser

Lys

270

Gln

Arg

Thr

Arg

His

350

Ser

Gly

Ser

Ser

Trp

430

Ser

Gln

Ala

Ala

Gly

Thr

Ser

335

Tyr

Gly

Ala

Pro

Tyr

415

Ile

Gly

<223>99 VET -

Gln

Leu

240

Ala

Ser

Pro

Tyr

Asp

320

Glu

Cys

Glu

Asp

Gly

400

Met

Tyr

Ser



tcctgtgcag
ctgtatcttc
act cagccgg
t ccagccgct
caact ggt gc
agcgt caagg
ctttgactac
ggct gact at
agct act gga

cgtctggatt
aaat gaacag
cttccetcte
tctctgcatc
agt caggggc
gcecgcettcac
cggcggeggc
caegt t gacc
att agaaaca

ccagggaagg ggct ggaatg gaat acgccg
gat agggggc tacggttcta tcaggtggtg
cgcaggggca tcaatgpt gg cct ccccagt
gggct ccagt ctgaggatga gcggtgttcg
aaggcttctg gctacacctt cagggtctgg

cgt ct gt gaa
gtggttctgg
at ct cct gag
gcggagggac
aat ggattgg

caccgtcagt ggtaggtttc aggcagattc cctgagagcc
tgcatctcct tgcctacagt gtacaaatca caaagat gct
t gaagt g@aa t act aggt ac4&t acat t aat aat cact aca
accat ct caa gaggacacgg tggggccaag tccggtggtg

ggagcat cag, at at act ggt gack cagata tcggccaatg tactg a gtcctatccg
aaacct g%dgf%c%é’t (’fa%tp %@t %gc gt @'rgﬁ aadt {ra Hett'a accacggt ca
t caggt ggag ~ tgcactgggt aagctaatgg gagatgattc ccgtgtatta ggaccacggt

gtggttctga ccagtctcac accagcagaa agcagcaggg cagggatttt tttggcacag
gaggt gg?is%gmeclbleagtrgaa BggtweaggcalngTtrasac beargchgchraer gt gcaagat a
ccgt ct c¥®c cagacgacat @0 ccgccaagct 120 t gggacaacal8®caagaacacg240
ct gt gcaaga300 caccgtctcc360 gctcgtgctg420 ctgcacctt g480 gccagggagt 540
ct ct ggagl.cH00;:3csGaht G680 £Qaegcif.ct 720 atccgacgtc780 ggt gt cct gc840
ggcacct gga900 t'tacgpmgac960 ctacat ggaal020 tt at gat gat 1080

aggcgaaggt 1140

<210> 15

<211> 1506

<212> DNA

<213> artificial sequence

<220>

<223> CEA I VH-A240VL x SEQ ID NO: 77 VHVL ; Bispecific single chain

antibody

<400> 15

gaggtgcage tggtcgagtc aggaggagge ttggtacage ctgggggtte tetgagacte 60
- teetgtgecaa cttctgggtt caccttcact gattactaca tgaactggot ccgecagecet 120

ccaggaaagg cacttgagtg gttgggtttt attggzaaca aagctaatgg ttacacaaca 180

gagtacagtg catctgtgaa gggtcggttc accatctcca gagataaate ccaaageate 240

ctctatcttc aaatgaacac cctgagaget gaggacagtg ccacttatta ctgtaccaga 300

gataggggge tacggttcta ctttgactac tggggecaag ggaccacggt caccgtetec 360

tcaggtggtg gtggttctgg cggeggegyge teeggtggtg gtggttcteca ggeegtgetg 420

actcagecgg cttecectete tgcatctcecct ggagestcag ccagtetecac ctgeaccttg 480

cgcaggggca tcaatgttgg tgcctacagt atatactggt accagcagaa gccagggagt 540

ccteeccagt atctccoctgag gtacaaatca gactcagata agecagcaggg ctctggagte 600

tccagceget tctetgeate caaagatget teggecaatg cagggatttt actcatctet 660

gggctccagt ctgaggatga ggctgactat tactgtatga tttggcacag cggcgettcet 720

gcggtgttcg gcggagggac caagttgacc gtcectetceg gaggtggtgg atccgacgte 780

caactggtge agtcagggge tgaagtgaaa aaacctgggg cctcagtgaa ggtgtcctge 840

aaggcttectg gctacacctt tactaggtac acgatgcact gggtaaggca ggcacctgga 800

cagggtetgg aatggattgg atacattaat cctagecgtg gttatactaa ttacgcagac 960

agcgtcaagg gecgetteac aatcactaca gacaaatcca ccagcacage ctacatggaa 1020



tgtactgaccl200 52/143 cagtctccag caactctgtc tctgtctcca ggggagegtg
ccaccctgag ctgcagagccl260 agtcaaagtg taagttacat gaactggtac cagcagaagc
cgggcaaggc acccaaaagal320 tggatttat g@gsaeacat ccaa agtggcttct ggagtccctg
ctcgcttcag tggcagt gggl380 tctgggaccg actactctct cacaatcaac agcttggagg
ct gaagat gc tgccacttat 1440 tactgccaac agtggagtag taacccgctc acgttcggtg
gcgggaccaa ggt ggagat c1500 aaat agl506 <210> 32 <211> 501 <212> PRT
<213> artificial sequence <220> <223> B9 VII - A240 VL x SEQ I D NG
77 VHVLctgaBiagpeeydgtectgh NGk cedtai avcastitb 80 gyycsda02> 82 g gat Vahodd@ n Leu
Val Gu Set Ay Gy Ay Leu Val Gn Pro Ay Arg 151015 Ser Leu Arg
Leu Sercﬁtr?tAFcatNaét“SéF g@iFaFWé IRACIGRFE SeALCTEEC FHICIDEE301 40 Met

Hs Trp Leu G u val 354045 dy
Phe uea‘:X%tﬁ gﬁ"@gﬂgg Ré'p gg‘% té%gt?ﬂ%g T CG %“%CA?"’éCAl a°505560
Ser Val calgyStc&g/ c@&l‘c@cﬂ?ﬁﬂe tthdtctd PPLadhE AsRcAIRg Serj‘cabéfﬁcAShMG-Bhr
65707580 Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Gu Asp Thr Al a Val

Tyr 85900524RgEI CyItigcat MeactAgty cArag cadapad egpopragIrreccEyzagPhelZp Tyr

-Cr;i pl? éte ga%]togllgacq;ccaa a%tggcgtc-\l:_hggaé/taélcct-:lzghgtcgcltcasge tggsceagtgggy %B% G y

tctgggaccg actactetct cacaatcaac agcttggagg ctgaagatge tgecacttat 1440
tactgccaac agtggagtag taaccegetc acgttcggty gcgggaccaa ggtggagate 1500
aaatag 1506
<210> 16
<211> 501

€212> PRT
<213> artificial segquence

<220>

<223> CEA I VH-A240VL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 16

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Tyr Met Asn Trp val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu
35 40 45

Gly Phe Ile Gly Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ser Gln Ser Ile
65 70 75 80

Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser Ala Thr Tyr
85 99 95

Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly



115120125 Ay Ay Ser Ay Gy Gy Ay Ser Au Leu Val Leu Thr Gn Pro
Al a 130135140 53/143 Ser Lou Ser Ala Ser Pro Ay Ala Ser Ala Ser Leu
Thr Cys Thr Leu 145150155160 Arg Arge®3y Ile Asn Val Ay Ala Tyr Ser
I[le Tyr Trp Tyr Gn Gn 165170175 Lys Pro Ay Ser Pro Pro Gn Tyr Leu
Leu Arg Tyr Lys Ser Asp Ser 180185190 Asp Lys Gn Gn Gy Ser dy Vval
Ser Ser My Phe Ser Ala Ser Lys 195200205 Asp Ala Ser Ala Asn Ala Ay
Ile Leu Leu Ile Ser Gy Leu G n Ser 210215220 A u Asp Qu Ala Asp Tyr
Tyr Cys Net 1Ll Trp His Ser @o Ala Ser 225230235240 Ala Val Phe Gy
Gy @y Thr Lys Leu Thr Val Leu Ser Ay Gy Gly 245250255 Ay Ser Asp

Val Gn_Le Al a GI VaI s Pro 260265270 Ay Ala
Ser Val 1y Yv%l" géer é 37 c B ﬁ)g PPRE i 275280285 Arg
Tyr Thr I\/Et H| s Trp VaI Arg Gn Ala Pro y Gn Ay Leu Gu 290295300

Trp Ile Ay Tyr Ile Asn Pro Ser Arg Gy Tyr Thr Asn Tyr Ala Asp

3053103453 Set AMaberl > Qyy2r gerPhln Jéw LewOTHRNCysThiir Asp Lys Ser Thr
Ser Thrl45 150 155 160

Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln
165 170 175

Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180 185 130

Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Afg Phe Ser Ala Ser Lys
195 200 205

Asp Ala Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser
210 215 220

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gly Gly Gly
245 250 255

Gly Ser Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro
260 265 270

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
275 280 285

Arg Tyr Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu
290 295 300

Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp
303 310 315 320

Ser Val Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr
325 330 335

Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr
340 345 350

Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly



325330335 Al a Tyr

Met Qu Leu Ser

Ser

Leu Arg Ser A u Asp Thr Ala Thr

Tyr 340345350 Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr

Trp
Asp
Ser
Val
Lys Arg
Ala Arg
Il e Asn
Adn Gn

Val du
sequenc

355360365 54/143 Ser Gy GmsSer Gy Gy Ser Ay Gy Ala
Ile Val Leu Thr 385390395400 G n Ser Pro Ala Thr Leu Ser Leu
Gy GQu Arg Ala Thr Leu 405410415 Ser Cys Arg Ala Ser G n Set
Tyr Net Asn Trp Tyr A n G n 420425430 Lys Pro Ay Lys Ala Pro
Trp Ile Tyr Asp Thr Ser Lys Val 435440445 Ala Ser Ay Val Pro
Phe Sess Gy Ser Ay Seg Gy Thr Asp34H0455460 Tyr Ser Leu Thr
Ser Leu GI u Ala Qu Asp Ala Ala Thr Tyr 465470475480 Tyr Cys
Trp. Ser VAs Pro Lou Thr Phe Ay A4 Gé Thr 485490495 Lys
GJr’? Yy %‘U‘O 210> 133 50§95 Ch564° E%L?Br %NSAT D$B% artificial
e
Ser Gly Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile val Leu Thr
385 390 385 400
Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu
405 410 115
Ser Cys Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln
420 425 430
Lys Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val
435 440 445
Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
450 455 460
Tyr Ser Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr
465 470 475 480
Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr
485 490 495
Lys Val Glu Ile Lys
500
<210> 17
<211> 1503
<212> DNA
<213> artificial sequence
<220>
<223> A240VL - CEA I VH x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody
<400> 17
caggecgtge tgactcagcc ggcttececte tctgeatete ctggageatc ageccagtete 60
acctgcacet tgcgcagggg catcaatgtt ggtgectaca gtatatactg gtaccageag 120
aagccaggga gtcctcccca gtatctectg aggtacaaat cagactcaga taagcageag 180
ggctctggag tetccagecg cttctetgea tccaaagatyg cttcgygccaa tgeagggatt 240
ttactcatct ctgggctcca gtectgaggat gaggctgact attactgtat gatttggeac 300
agcggegett ctgeggtgtt cggeggaggg accaagttga ccgtectagg tggtagtggt 360



<220> <223> A240 VL - B9 VHx SEQID NGO 77 VHVL ; Bispecific single
chai n anti body acctgcacct aagccaggga ggctctggag ttactcatct
agcggcgcett tctggcggecg ggcttggtcc agteget act tgcgcagggg catcaatgtt
gtcctcccca gtatctcctg tctccagecg cttcetctgeca ctgggetcca gtct gaggat
ctgcggtgtt cggcggaggg gcggectccgg tggtggtggt agcctgggag gtccctgaga
ggatgcactg ggtccgccaa tctgcatctc ggtgcctaca aggtacaaat tccaaagatg
gaggct gact accaagttga tctgaggtgc ctctcctgtg gctccaggga ctggagcatc
gtatatactg cagactcaga cttcggccaa attactgtat ccgtcctagg agctggtcga
cagcgt ctggoaggygciagyergg agocRgict cctgirmcgngoagoticaage agoagat gcagpggat t
gatttggcac tggtggt t ct ggggga attcaccgtc atgggtaggt 55/143
ttcatt a&%ﬁt‘{g?‘?)%é% 89{9‘38 Q%@ac“tcé%"ttabﬁg§%a€tE°ttQ@tg§E%§ftt§ct t 8#%gct
ggt ct 99Q@Ega&fas;@agaggﬁta%@&%gzagcc&@gggggacgs 2AULAGEARL LS O copgcaa
caaagtgtaa atttatgaca gggaccgact tgccaacagt tag ‘"aCaaadctaa

t got ggoaat Raayagagaat ttesaaghACazggR et gtaratdtatlggifgecggaggegaccac
ggt caccgt ¢ caggggct ga agt gaaaaaa acacctttac taggtacacg ggattggata
cat t aat BEEHEFt ea@aaittaeééﬁ%@awcafgﬁt@ﬁbcag‘géawef geersEeadact at%ggg
ccaaggcage t tca ctotatctct ceca ttacat gaa
ot o9t ac oy EaPs R AR Ll el B B BT g Bt
cccgct CB&@ggg@Sﬁg&ﬁga&Qc GG OERL S0t 8390 6O REY chgat Gal t Caratl gaa
cagcct gaga agagat aggg ggctacggtt ctactttgac tcctccggag gtggtggatc
cgacgt ceta!at@eﬂbgweeme agtaazgt C@BM’F@C ayITIge attrgerataaglidaggce
acct ggacag qg %gﬁgtagtt%ct aatta cgcagacagc aaatccacca gcacggccta
cat ggaa%‘f °% gt g eaagiaiva® %ﬁ 3% cTTIHEGYrER Y Fct cetcagg
cgaaggt @&Et@gaag@&@@@ta%a&ét&ﬂt 2RESYBOC AL HRUL ALAES L CCL §ROCL g
cagagccagt cagaagccgg gcaaggcacc caaaagatgg gtccctgctc gcttcagtgg
cagt gggticradmgyaggctrahagatagetaycawactet fecadtccy gt gyeErtggacedaggt
ggagat caaa <210> 34 <211> 500 <212> PRT <213> artificial sequence
<220> <¥F3FAFUG NI F IR SEQ NG “PPASA 98P sBEci FP¥ single

chain aEEckE%%@N@ ﬁééygfbdéé ccaaggcacc acggtcaccg tctcctcagg cgaaggtact 1140

agtactggtt ctggtggasg tggaggttca ggtggagcag acgacattgt actgaccceag 1200

tctecageaa ctetgtetet gtctcecaggg gagegtgeca cectgagectg cagagecagt 1260

caaagtgtaa gttacatgza ctggtaccag cagaagccgg gcaaggcacce caaaagatgg 1320

atttatgaca catccaaagt ggcttctgga gtccectgete gettcagtgg cagtgggtet 1380

gggaccgact actctctcac aatcaacage ttggaggctg aagatgctge cacttattac 1440

tgeccaacagt ggagtagtza cccgctcacg tteggtggeg ggaccaaggt ggagatcaaa 1500

tag 1503

<210> 18

<211> 500

<212> PRT

<213> artificial segquence

<220>

€223> A240VL - CEA I VH X S5EQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 18

Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Giy Ala

1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala
20 25 30



Gn

Ala Val Lau Thr Gn Pro Ala Set Leu Ser Ala Ser Pro Ay Al a

151015 Ser Ala Set Lau Thr Cys Thr Leu Arg Arg Ay Ile Asn Val Gy

Al a
Adn
Ay
Al a
Au
Val
Ser
Val
Leu
Met
Ay
Al a

202530 Tyr Ser Ile Tyr Tip Tyr @nssan Lys Pro Ay Ser Pro Pro
Tyr 354045 Lou Lou My Tyr Lys Ser Asp Ser Asp Lys Gn Gn @y Ser
Val 56/ 143 505560 Ser Set Arg Phe Ser Ala Ser Lys Asp Al a Ser
Asn Ala Ay Ile 65707580 Leu Leu Ile Ser Ay Leu @ n Ser Au Asp
Ala Asp Tyr Tyr Cys 859095 Met Ile Trp H's Ser Ay Ala Ser Ala
Phe Gy Gy Ay Thr Lys 100105110 Leu Thr Val Leu Ay Ay Ay Ay
G yT@ yerdiye Gy T8eMyQeyn Gly L4 B1PG1P SexJryo Gy cSerry<d u Val G n Leu
Gu Ser G% Ay Ay Leu ¥&l dn 13013514D Pro Ay Arg Ser Leu Arg
Ser Cys Ala Ala Set Ay Phe Thr Val 145150155160 Ser Ser Tyr Trp
H Spdd Bew/alg A0 1{3 Be Al 75 Au Trp Val
Phe 11 80 Ar gg% @ys i B&Op’% y‘yH%’ g”“%ﬁge‘cla@ﬁ’l%g%lsmgo Tyr Ala
Ser Val Lys Gy Arg Phe Thr IIe Ser Arg Asp Asp Ser 195200205

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile
65 70 75 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85 80 95

Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 108 110

Leu Thxr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
130 135 140

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe
145 150 155 160

Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu
165 170 175

Glu Trp Leu Gly Phe Ile Gly Asn Lys Ala Asn Gly Tyr Thr Thr Glu
180 185 190

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ser
195 200 205

Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser
210 215 220

Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
225 230 235 240

Tyr Trp Gly Gln Gly Thr Thr Val Thr vVal Ser Ser Gly Gly Gly Gly
245 250 255

Ser Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly
260 265 270



Lys Asn Thr Leu Tyr Lou G n Met Asn Ser Leu Arg Ala G u Asp Thr
210215220 Ala Val Tyr Tyr Cys Ala Arg Asp Arg Ay Leu Arg Phe Tyr Phe
Asp 225230235240 Tyr Trp Ay G n G wodly Thr Val Thr Val-Set Set Gy
Gy Ay Ay 245250255 Ser Asp Val Gn Leu Val Gn Ser Gy Ala Qu
Val Lys Lys Pro Gy 260265270 Ala Ser Val Lys Val Ser Cys Lys Ala Ser
Gy Tyr Thr Phe Thr Arg 275280285 57/143 290295300 Ile Ay Tyr Ile
Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Ala Asp Set 305310315320 Val Lys
Gy Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Al a 325330335 Tyr
Met fl urlaeserSesl Sev vdieRerArgs Hgf AW geAsDy Tirr T anelhkr Iyg Tyr 340345350
Cys Ala Arg T9ts Tyr Asp Asp B#® Tyr Cys Leu2®sp Tyr Trp Ay An
355360365 @y Thr Thr Val Thr Val Ser Set Ay Gn Ay Thr Ser Thr Ay

Ser 370 Asp Ile Val Leu
Thr d n§§8%{95§9é4506y8er E’rg X]ZQGA}/BTE Egu}g%q;y @?Ju iA‘Sr?lnj’ro Ay Qu Arg
Ala Thr Len Set 405410415 Cys Arg Ala Ser G n Ser Val Ser Tyr Met Asn
Trp Tyr Gn A n Lys

Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser

305 310 315 320

Val Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala
325 330 335

Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr
340 345 350

Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln
355 360 365

Gly Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser
370 375 380

Gly Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln
385 380 395 400

Ser Pro Rla Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser
405 4190 415

Cys Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys
420 425 430

Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala
435 440 445

Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr
450 455 460

Ser Leu Thr Ile Asn Ser Leu Glu Rla Glu Asp Ala Ala Thr Tyr Tyr
465 470 475 480

Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys
4B5 490 495

Val Glu Ile Lys
500



420425430 Pro Gy Lys Ala Pro Lys Arg Trp Ile Tyr Asp Tin-
Val Al a 435440445 Ser Ay Val Pro Ala Arg Phe Ser Ay Ser Gy Ser Ay
T-hr Asp Tyr 450455460 Ser Leu Thr [3184Asn Ser Leu Au Ala Au Asp
Ala Ala Thr Tyr Tyr 465470475480 Cys G n An Trp Set Ser Asn Pro Leu
Thr Phe Ay Ay Gy Thr Lys 485490495 Val Gu lle Lys 500 <210> 35
<211> 1506 <212> DNA <213> artificial sequence 58/ 143 <220> <223>
SEQ ID NO 77 VHVL x 39 VH A240 VL ; Bispecific single chain antibody

t cct gcaagg cctggacagg gcagacagcg atggaactga gatgatcatt gaaggtacta
ct gacccé%g"a

Ser Lys

agt.” dgccagt ¢ aaaagat gga agtgggtctg acttattact gagatcaaat
gt ccagceigot ggat gc agaaacaaag atctcaagag gacacggccg ggccaaggga
gt ggt ggfig, 0cat Gageeaasigot acc cttctggeta cacctttact aggtacacga
t gcact gggt aaggcaggca gtctggaatg gattggatac attaatccta gccgtggtta
t act aat tz>t caagggccg cttcacaatc actacagaca aatccaccag cacagcctac
gcagcct §&g>t ¢ gad§ac TagtvVgon bl Wt t 2t QYVyc Bizgetidtt atnsdetaheiot t ga
ctact ggggc cd&agygbacca cggtcaccgt ctcctcagge gtactggttc tggtggaagt
ggagot t cgg.gt,ggagcaga cgacattgta ctccagcaac tctgtctctg tctccagggg
agcgt gceAG+&6hHAGSILELgt3ARGERE ST gl oh ALAL IR gL QUL AGLATL§I9aa0&CITY
caaggcaccc tttatgacac atccaaagtg gcttctggag tccctgctcg Cttcagtggce
ggaccgattcasoired cticaesrtat @ascagot adaygagec t gactgyat getgregycgccasdagt g
gagt agt aac ccgct cacgt tcggtggcgg gaccaaggtg ccggaggtgg tggatccgag
gt gcagcf"gtﬂgatc@g%@f%ttgg‘bat@g%gﬁgéﬁcgatg@%@@%G‘é‘igt%g%d"?%ttaé"ctafgt gt¥gcgt
ct ggat t £aG.&QtE 0395890 6C0.£6ARACT gg&cg&gg%g&gg&atgga%gggt
aggtttcatt ctaatggtgg gacaacagaa tacgccgcgt ctgfgaaagg cagattcacc
at gat t ce@@agaac gcgetigcet attetdeg@aaadtgamcagatiacgagagaeggat;at gt atdoact g
t gcaagagat ag?gggct ac ggttctactt tgactact 99 ccacggtcac cgtctcctca
ggt got gEt"§* Gt cLoFEGY %€ JUR GPeI e YeICrEfaget-Gey ctractss€agetYgct t
coct ot ChaG,akel selaga 9l CheReehosAacaLloeas.Ad909calea, @l 9t 140t 00

ct acagt at a" agcagaagCc agggagt cct "ccccag t gaggta caaat cagac
t cagat aagecageugggetcat ggagicet GCt AgERGed bedgtfdcg€e attaagagat got t cgl380

agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcacce 540
aaaagatgga tttatgacac atccaaagrtg gcttetggag tcectgctcyg cttcagtgge €00
agtgggtctg ggaccgacta ctetcetcaca atcaacaget tggaggctga agatgetgee 660
acttattact gccaacagtg gagtagtaac cogctecacygt teggtggegg gaccaaggtg 720
gagatcaaat ccggaggtygg tggatccgag gtgecagetgg tcgagtcagy aggaggettg 780
gtacagcctg ggggttctct gagactctec tgtgcaactt ctgggttcac cttcactgat B40
tactacatga actgggtecyg ccagcctcca ggaaaggcac ttgagtggtt gggttttatt 900
ggaaacaaag ctaatggtta cacaacagag tacagtgcat ctgtgaaggg tcggttcacc 960
atcteccagag ataaatccca aagcatecte tatettcaaa tgaacaccct gagagcetgag 1020
gacagtgceca cttattactg taccagagat agggggctac ggttctactt tgactactgg 1080
ggccaaggga ccacggtcac cgtcetectca ggtggtoggtg gttctggegg cggeggetec 1140
ggtggtggtg gttctgaget cgtgctgact cagecggett ccctctctge atctectgga 1200
gcatcageca gtctcacetg caccttgegc aggggeatca atgttggtgc ctacagtata 1260
tactggtacc agcagaagecc agggagtcet ccccagtatc tcctgaggta caaatcagac 13290
tcagataagc agcagggctc tggagtctec agecgcttet ctgcatccaa agatgetteg 1380
gccaatgeag ggattttact catctctggg ctccagtetg aggatgagge tgactattac 1440
tgtatgattt ggcacagcgg cgettetgeg gtgttcggeg gagggaccaa gttgacegte 1500



gccaatgcag ggattttact catctctggg ctccagtctg aggatgaggc tgactattacl440
tgtatgattt ggcacagcgg cgcttctgcg gtgttcggcg gagggaccaa gttgaccgtcl500
ctatagl506 59/143 <212> PRT <213> &pM4Xicial sequence <220> <223>
SEQ ID NO 77 VHVL x 59 VH - A240 VL ; Bispecific single chain

anti body <400> 36 Asp Val Gn Leu Val Adn Ser Ay Ala Qu Val Lys Lys
Pro Gy Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr
Phe Thr Arg Tyr 202530 Thr Met His Trp Val Arg G n Ala Pro Gy Gn
Gy Leu Au Trp Ile 354045 Ay Tyr Ile Asn Pro Ser Arg Gy Tyr Thr
Asn Tyrc#Areg Asp Ser Val 505560 Lys Ay My The Thr Ile Thr T Asp Lys
Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leu Ser Ser Leu Arg Ser du
Asp Thr .Aba Fhr Tyr Tyr Cys 859095 Ala Arg Tyr Tyr Asp Asp His Tyr
Cys Leuc<Asp tyr Trp Ay Gn dy 100105110 Thr Thr Val Thr Val Ser Ser
Gy GQu«adky PRr Ser Thr Gy Ser Ay 115120125 Gy Ser Ay Ay Ser Gy
Ay Al a<?Asp Asyfidiel wabuepess Thr G n Ser 130135140

<220>

<223> SEQ ID NO: 77 VHVL x CEA T VH - A240 VL ; Bispecific single chain
antibody

<400> 20

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly leu Glu Trp Ile
35 4¢ 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
BS 80 95

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

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
14% 150 155 160

Arg Rla Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser




Pro Ala Thr Leu Ser Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys
145150155160 Arg Ala Ser A n Ser Val Ser Tyr Met Asn Trp Tyr Gn Gn
Lys Pro 165170175 Gy Lys Ala Pro Lysndgg Trp Ile Tyr Asp Thr Ser Lys
Val Ala Ser 180185190 Ay Val Pro Ala Arg Phe Ser Ay Ser Gy Ser Ay
Thr Asp Tyr Ser 195200205 60/143 Leu Thr Ile Asn Ser Leu Gu Ala Qu
Asp Ala Ala Thr Tyr Tyr Cys 210215220 Gn Gn Trp Ser Ser Asn Pro Leu
Thr Phe Ay Ay Ay Thr Lys Val 225230235240 Au Ile Lys Ser Ay Ay
Ay Ay Ser Gu ¥ad Gn Leu Val 188 u Ser 245250266 Gy Gy Ay Leu Val
Gn Pro Ay Arg Ser Leu Arg Leu Ser Cys Ala 260265270 Ala Ser Gy Phe
Thr Val Ser Ser Tyr Trp Met His Trp Val Arg G n 275280285 Ala Pro Ay
Lys G yGLYeH“ggQ "i‘ilio"‘ Ehec;s?f gggesﬁ EUAPY AShTRY ST 590295300 Asn dy
Gy Thr Thr u Tyr Ala Ala Ser Val Lys Ay~ Arg Phe Thr 305310315320
Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr Leu G n Met Asn Ser
32533038& e 1k gsrAber GhwGAsplalhru AbmaMaklalyer Tyr T@ysysAl a Arg Asp Arg
dy 340345380 215 : 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
260 265 270

Thr Ser Gly Phe Thr Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln
275 280 285

Pro Pro Gly Lys Ala Leu Glu Trp Leu Gly Phe Ile Gly Asn Lys Ala
290 295 360

Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr
305 310 315 320

Ile Ser Arg Asp Lys Ser Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr
325 330 335

Leu Arg Ala Glu Asp Ser Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gly
340 345 350

Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr val Thr Val
355 360 365

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Glu Leu Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly
385 390 395 400

Ala Ser Rla Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly
405 4i0 415



Leu

Arg The Tyr Phe Asp Tyr Trp Ay Gn Ay Thr Thr Val Thr Val

355360365 Ser Ser Gy Ay dy Ay Ser Gy Ay dy Ay Ser Gy Ay dy

Ay
Pro
Ile
Ay
Lys
Adn
Ser
Leu

<223>
anti body’ <

370375380 Ser A u Leu Val Leu Thn& n Pro Ala Ser Leu Ser Ala Ser
Gy 385390395400 Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Ay
Asn Val dvy 405410415 Ala Tyr Ser Ile Tyr Trp Tyr Gn Gn Lys Pro
Ser Pro Pro A n 420425430 61/143 Val Ser Ser Arg Phe Ser Al a Ser
Asp Ala Set Ala Asn Ala Ay 450455460 Ile Leu Leu Ile Ser Gy Leu
Serald oyrAsqr SeUTA arpASyr G GIRY LyA6RATNATLABE exscivet [le Trp H s
Gy Ala Ser #o%a Val Phe Gyt@y Ay Thr 485190495 Lys Leu Thr Val
500 <210> 37 <211> 1506 <212> DNA <213> artificial sequence <220>
SEQ LD 1 L 1T, M, Y s Bispeci Lc single chain

40_VL_- B9
353 Sel¥ 5 fﬁr ASéfg € dgggpct gad gt gaaaaaac

caac, jgogt gc

ct ggggcct ¢ agt gaaggt g60

Val Ser Ser Arg Phe Ser Ala Ser Lys Asp Alz Ser Ala Asn Ala Gly

450 455 460
Ile Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr
465 470 475 480
Cys Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr
485 4380 495
Lys Leu Thr Val Leu
500
<210> 21
<211> 1506
<212> DNA
<213> artificial segquence
<220>
<223> SEQ ID NO: 77 VHVL x A240 VL - CEA I VH ; Bispecific single chain
antibody
<400> 21
gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggecte agtgaaggtg 60
tcectgecaagg cttectggeta cacctttact aggtacacga tgcactgggt aaggcaggcea 120
cctggacagg gtctggaatg gattggatac attaateccta gecgtggtta tactaattac 180
gcagacageg tcaagggccg cttcacaate actacagaca aatccaccag cacagcctac 240
atggaactga gcagectgeg ttctgaggac actgeaacct attactgtge zagatattat 300
gatgatcatt actgccttga ctactgggge caaggcacca cggtcaccgt ctcctcagge 360
gaaggtacta gtactggtte tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt ctccagcaac tctgtctctg tctccagggg agegtgccac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcacce 540
aaaagatgga tttatgacac atccaaagtg gettctggag tcecctgctcg cttcagtgge 600
agtgggtctg ggaccgacta ctctctcaca atcaacaget tggaggctga agatgetgee 660
acttattact gccaacagtg gagtagtaac cecgctcacgt tcggtggegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatcccag gccgtgctga ctecagecgge ttecctetet 780



tcctgcaagg cttctggcta cacctttact aggtacacga tgcactgggt aaggcaggcal20
cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattacl80
gcagacagcg tcaagggccg cttcacaat c actmgagaca aat ccaccag cacagcctac240
at ggaact ga gcagcctgcg ttctgaggac actgcaacct attactgtgc aagatattat 300
gatgatcatt actgccttga ctactggggc caaggcacca cggtcaccgt ctcctcaggc360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgtad20
ctgacccagt .ctccagcaac tctgtctctg tctccagggg agcgtgccac cctgagcet gc480
agagccagt c aaagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcaccc540
aaaagat ggactdctatygamacacat egaaagicgt@getdtefggaggtreclcgedstehott t cagt ggc600
agt gggt ct g ggaccgacta ctctctcaca atcaacagct tggaggctga agat gctgcc660
actt at t At 2Ot A A8 YT 4G TP HGP BRI R P ER L HACCESGY L §EREGeF 99 ac c#¥ggt g720

gagat ca a 4 0. Qcc ctga ct. g JLtee ctct 780
R R R e I LA

gcct acagimat@t ach@ghat g6 CAGEAGRATICE BYGHAGI R cEdgee Ggaghayal Ct €€409agg900
t acaaat cag act cagataa gcagcagggc tctggagtct ccagccgctt ctctgcatcc960

62/ 143 aE4§Eete PECabee dasteragiigatitria ceataticey CUIRIGIFSE ccalfoc

t gaggat gag1020 qct.gactatt ac atgat ttggcacagqc cgcttctg gtgttcgg
cggagggg%gg%ﬁéﬁg g%@'lg?%ta?g ct gtfgg%:‘g%g &%Cg%qg?%tﬁf ?ggf’ s gg%tgﬁ%tﬁﬁcglgqgt ccggt gg
t 9ot 90t 4dqid40e 390L8R3GI R LIAYE G ch OB agMe: tEORLLGRTC15d009aggt C
cctgagactc1200 tcctgtgcag cgtctggatt caccgtcagt agctactgga tgcactgggt

ccgccaabettieer ctajgipaggcygeijosat ot sggttduct atd@gaaacala@gcet aat gg
t gggacaacal320 gaa acqgccggt%?gt ct gttgaa a%?ca attc accatctcaa_gagatgattc
caagaacatyix8e? i graitet Bttgatc e &aaqgéega(’f&g Jhygstestggttlgt gt at t a
ct gt gcaggRldd0; el RGYNYILLAEAt It A el bOActAt, Leadgaeaag) ggaccacggt
caccgtctccl1l500 tcctagl506 <210> 38 <211> 501 <212> PRT <213>

artifi th;kag;etﬁjgﬂﬁpgaacac cctgagaget gaggacagtg ccacttatta ctgtaccaga 1440
gataggggge tacggtteta ctttgactac tggggccaag ggaccacggt cacecgtetec 1500
tcctag 1506
<210> 22
<211> 501

<212> PRT
<213> artificial seguence

<220>

<223> SEQ ID NO: 77 VHVL x R240 VL - CEA T VH ; Bispecific single chain
antibody

<400> 22

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Rla Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 10 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 BO

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys



<220> <223> SEQ ID NGO 77 VHVL x A240 VL - 39 VU Bispecific single
chain anti body <400> 38 Asp Val G n Leu Val Gn Ser Ay Ala Gu Val
Lys Lys Pro Ay Ala 151015 Ser Val Isys43val Set Cys Lys Ala Ser Gy
Tyr Thr the Thr Arg Tyr 202530 Thr Met His Trp Val Arg G n Ala Pro
Gy An dy Leu Qu Trp Ile 354045 Gy Tyr Ile Asn Pro Ser Arg Ay
Tyr Thr Asn Tyr Ala Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Thr
Thr Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leu Ser Ser Leu
Arg Ser A u Asp ThrgAl a Thr Tyr Tyso Cys 859095 Alas Arg Tyr Tyr Asp
Asp H's Tyr Cys Leu Asp Tyr Trp Ay Gn @y 100105110 63/143 Thr Thr
Val Thr Val Ser Ser Ay Au Ay Thr Ser Thr Ay Ser y 115120125 dvy
Ser d y*d §rIskf* ggy"ia gf'PAl“a‘s E&ﬁpfgsbe”l P A T‘E’e%iYTﬁJr“ &% Ser 130135140
Pro Ala Thr Leu Ser Leu Ser Pro y Au Arg Al &%Thr Lou Ser Cys
145150155160 Arg Ala Ser A n Ser Val Ser Tyr Met Asn Trp Tyr G n Gn
Lys Prori68ik7@h78nrGran EarssAl alyPemn EMSTHA gerlTriy ElyesdyciyAsp Thr Ser Lys
Val Al a Ser 115 120 125

Gly Ser Gly Gly Ser Gly Gly Rla Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Rla Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 ‘ 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

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

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro
245 250 255

Bla Ser Leu Ser Ala Ser Pro Gly ARla Ser Ala Ser Leu Thr Cys Thr
260 265 270

Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln
275 280 285

Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp
290 295 300

Ser Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser
305 310 315 320

Lys Asp Ala Ser Ala A&sn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln



180185190 Gy Val

195200205 Leu Thr

Cys
Lys
Leu
Ser
Ser
Lou
Val

Al

Gly

Val

3B5

Ser

Val

Asn

Arg

Met

465

Asp

Val

Val
Thr

ady. lle Leu
Val SPhEMGhSP
y Set Ay Gy
370375380

Val

Ser

370

Glu

Cys

Arg

Lys

Fhe

450

Asn

Arg

Thr

355

Gly

Ser

Ala

Gln

Ala

435

Thr

Thr

Gly

Val

g

Gly

Gly

Thr

Pro

420

Asn

Ile

Leu

Leu

Ser
500

<210>
<211>
<212>

23
1500
DNA

I1e Tyr Trp Tyr

Ay

Gly

Gly

Ser

405

Pro

Gly

Ser

Arg

Arg

485

Ser

Il e Asn Ser

ulle Ser
yeeriye Iy
y Ay Set Gy
Gu Ser dy dy dy Leu Val
Leu 3858&088B544)0Phe Gly Gly Gly Thr Lys

Gly

Gly

350

Gly

Gly

Tyr

Arg

Ala

470

Phe

Ser

375

Leu

Phe

Lys

Thr

Asp

455

Glu

Tyr

360

Gly

Val

Thr

Ala

Thr

440

Lys

Asp

Phe

210215220 A n A n Trp Ser
225230235240 Gu lle Lys Ser Ay Gy Ay Ay Ser Gn A a
Leu Ser Ala Set Pro Ay Ala Ser
Gy Aa
Pro Pro Gn

{

Gly

Gln

Phe

Leu

425

Glu

Ser

Ser

Asp

A n Pro 245250255 Al a Ser
Leu Thr Cys Thr 260265270 Leu Arg Arg Gy Ile Asn Val
A n 275280285 A n Lys Pro Ay Ser
Lou Arg Tyr3tys Ser Asp 298205300 Ser Aspstys Gn G n Ay Set
Ser Ser Arg Phe Ser Ala Ser 305310315320 Lys Asp Ala Ser Al a
Leu A n 325330335 64/143 Set
8% Ay 355360365
G n Leu

Gn Pro Ay Arg Ser

Hevrkie ¥ His
y Ay Ay Se

el

Pro Ala Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Tyr
Leu Gu Ala Qu Asp Ala Ala Thr Tyr
Ses7/1455n Pro Leu Thr

d u Val

Leu Thr Val Leu Gly Gly Gly

Gly

Pro

Thr

410

Glu

Tyr

Gln

Ala

Tyr
490

Gly

Gly

395

Asp

Trp

Ser

Ser

Thr

475

Trp

Ser

380

Gly

Tyr

Leu

Ala

Ile

160

Tyr

Gly

365

Glu

Ser

Tyr

Gly

Ser

445

Leu

Tyr

Gln

Val

Leu

Met

Phe

430

Val

Tyr

Cys

Gly

Gln

Arg

Asn

415

Ile

Lys

Leu

Thr

Thr
495

Leu

Leun

400

Trp

Gly

Gly

Gln

Arg

480

Thr

Phe dy Ay Ay

<213> artificial sequence
<220>
<223> A5 VH - A240 VL X SEQ ID NO: 77 VHVL ; Bispecific single chain

antibody

<400> 23

gaggtgcage tggtcgagtc taggggagge gtggtccage ctgggaggte cctgagactce 60

tcctgtgeag cetetggatt caccctceagh acctatgeca tgeactggght cegecagget 120



Ser Cys Ala Ala Set dy Phe Thr Val

405410415 Val Arg G n Ala Pro Ay Lys Gy Leu du Trp Val

Ser Set Tyr Trp Net His Trp

Ay Phe lle

Arg 420425430 Asn Lys Ala Asn Gy Gsgndhr Thr Gu Tyr Ala Ala Set Val

Lys Gy 435440445 Arg Phe Thr
Leu G n 450455460 Met Asn Ser

Tyr

Ile Set Arg Asp Asp Ser

Leu Arg Ala G u Asp Thr Al a Val

Tyr Cys Ala Arg 465470475480 Asp Arg Ay Leu Arg Phe Tyr

Trp Ay An dy Thr Thr 485490495 Val
<211> 1500 <212> DNA <213> artificial

tgggggaggc gt
ccaggca%%@a‘%@g?g
att caccal ead-c6A9A0RCA .6 LYEARGI Q% AAEH! 98Q-aA86L JaQPAL ;ACI05d0t gt
65/ 143 gggctacggt tctactttga ctactggggc caagggacca cggtcaccgt

ct cct caggtB860qigytigyt gy tetettyggayocygorogc tat gdicoggtggtagtt ciqagcet cgt
gct gact cag420

ggtggtggtt
ccggettcee
ggcatcaatg
cagtatctcc
cgcttctctg
cagtctgagy
ttcggcggag
gtgcagtcag

tctggetaca

ctggaatgga
aagggccget
agcctgegtt
tgcecttgact
actggttctg
ccagcaactc
agtgtaagtt
tatgacacat
accgactact
caacagtgga
<210>
<211>

<212>
<213>

24
485
PRT

<220>
<223>

Th
se

SR BT TCAE L At e

G&g

r Val
guence

Ser

Ser

Lys Asn Thr Lou
Tyr
Phe Asp Tyr

500 <210> 39

<220> <223> D8 VH -
A240 VLcoegBEErd Bodi@uadty Jddkbdcactyt atabohpattd Oma8Ragagyttguagc t Pyt cgagtc

at t caccctcagt acctat gcca

at'GeYeay 58T

ctggecggegg cggetecggt ggtggtggtt ctgagetegt gectgactcag

tctctgecate
ttggtgccta
tgaggtacaa
catccaaaga
atgaggctga
ggaccaagtt
gggctgaagt

cctttactag

ttggatacat
tcacaatcac
ctgaggacac
actggggeca
gtggaagtgg
tgtectetgte
acatgaactg
ccaaagtgge
ctctcacaat

gtagtaaccc

antibody

<400> 24

tcctggagea
cagtatatac
atcagactca
tgcttcggee
ctattactgt
gaccgtccta
gaaaaaacct

gtacacgatg

taatcetaéc
tacagacaaa
tgcaacctat
aggcaccacy
aggttcaggt
tccaggggag
gtaccagcag
ttectggagte
caacagcttyg

gctcacgtte

artificial segquence

tcagecagtc
tggtaccagc
gataagrage
aatgcaggga
atgatttgge
tceggagygtyg
ggggcctcag

cactgggtaa

cgtggttata
tccaccagea
tactgtgcaa
gtcaccgtct
ggagcagacg
cgtgecacce
aagcecgggcea
cctgecteget
gaggctgaag

ggtggcggga

tcacctgceac
agaagccagg
agggctetgg
ttttactecat
acagcggcgce
gtggateccga
tgaaggtgtc

ggcaggcacce

cltaattacgc
cagcctacat
gatattatga
cctecaggega
acattgtact
tgagctgeag
aggcacccaa
tcagtggcag
atgctgccac

ccaaggtgga

cttgegeagg
gagtcctece
agtctecage
ctetgggcte
ttctgecggtg
cgteccaactg
ctgcaagget

tggacagggt

agacagcgte
ggaactgagce
tgatcattac
aggtactagt
gacccagtct
agccagtcaa
aagatggatt
tgggtctggg
ttattactgc

gatcaaatag

¥t gaatidgccg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

A5 VH - A240 VL x SEQ ID NO: 77 VHVL ; Bispecific single chain



ccggcttccc tctctgcatc tcctggagca tcagccagtc tcacctgcac cttgcgcagg480
ggcatcaatg ttggtgccta cagtatatac tggtaccagc agaagccagg gagtcctccc540
cagtatctcc tgaggtacaa atcagactca gatm®agragc agggctctgg agtctccagc600
cgcttctctg catccaaaga tgcttcggcc aatgcaggga ttttactcat ctctgggctc660
cagtct gagg atgaggctga ctattactgt atgatttggc acagcggcgc ttctgecggtg720
ttcggcggag ggaccaagtt gaccgtccta tccggaggtg gtggatccga cgtccaact g780
gt gcagt cag gggct gaagt gaaaaaacct ggggcctcag tgaaggtgtc ctgcaaggct 840
t ct ggct acavectid aeil agl glacac gay ¢l¢ ac ggpvan cgyeagacaee; t ggacagggt 900
ct ggaat gga ttggatacat taatcctagc cgbggttata ctaatttdcgc agacagcgt c960
aagggccgct tcacaatcac tacagacaaa tccaccagca cagcctacat ggaact gagcl020
B Oogk 18l 0209802, LOe R L R B L IGRe ol bl g, | ga o Lo
tgccttgac’i actggggcca aggcaccacgggtcaccgt ¢t ¢c gaggcgé aggt actagt 1140
actggttctg gtggaagtgg aggttcaggt ggagcagacg acattgtact gacccagtct 1200
ccagcaactc tgtctctgtc tccaggggag cgtgccaccc tgagctgcag agccagtcaal260
agt gt aagiz Metcdtgdectyl §ractndgtadradycépygfnlagfbadtacsal aagat ggatt 1320
t at gacacat ccdaagtggc ttctggdftc cctgcetcget “8cagtggcag tgggt ct gggl380
accgactact ctctcacaat caacagcttg gaggctgaag atgctgccac ttattactgcl440
caacagt ggargl agd aacasy Q%& gacgLl %s:QQ%_QQ%QQQ@APaC_ﬂQQQ;Bg?l gat caaa
tagl500 <230> 40 <211> 499s5<212> PET <213% artificial sequence <220>
<223> D8 VH - A240 'IL x SEQID NO 77 VHVL ; Bispecific single chain
antibodY <400> 40 Ju Val Gn Leu Val Gu Ser Ay dy Gy Val VvVal dn
Pro Gy 2% §18101% 37 {ednry PER AZefe oy’ Aa™ &SgF Gy Phe Thr
Leu Ser Thr Tyr 202530 66/ 143

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
B3 90 95

Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 125

Ser Gly Gly Gly Gly Ser Glu Leu Val Leu Thr Gln Pro Ala Ser Leu
130 135 140

Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg
145 150 155 160

" Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys
180 185 190

Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala
135 200 205

Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp
210 215 220

Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly 2la Ser Ala Val
225 230 235 240



Ala Met H's Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Gu Trp Val
354045 Ala Leu Ile Ser Asn Asp Gy Ser Asn Lys Tyr Tyr Ala Asp Ser

Val

Leu
Tyr
Trp
Sot
Thr
Leu
Ser
Leu
Val

Ay
Tyr
Ay

505560 Lys Ay Arg Phe Thr Ile SGen4sArg Asp Asn Ser Lys Asn Thr
Tyr 65707580 Lev G n Met Asn Ser Leu Arg Ala Gu Asp Thr Al a Val
Tyr Cys 859095 Thr Arg Asp Arg Ay Leu Arg Phe Tyr The Asp Tyr
Gy @n dy 100105110 Thr Thr Val Thr Val Ser Ser Ay Ay Ay Ay
Gy Ay Ay @y 115120125 Ser Ay Ay Ay @Ay Ser Au Leu Vval Leu
A npir eLyAGEy BB THOUysL BEIL 31 461 Der séd 81 5€ery Broc(d yeAl 2 Ser Al a Ser
Thr Cys Thr Leu2#& g Arg 1451502%6160 Ay Ile Asn Val Ay Ala Tyr
I[le Tyr Trp Tyr Gn Gn Lys Pro 165170175 Gy Ser Pro Pro G n Tyr

Leu Arg T L Gn dy Ser d
st SoPudl piEvech St S SRl RO I meoohaer W d aon A

Ile Leu Leu Ile Ser Ay Leu G n Ser Glu Asp 210215220 Gu Al a Asp
Tyr Cys Met Ile Trp His Sot Ay Ala Ser Ala Val 225230235240 Phe

d ys«g Y/angq’rs Fads S¢reQysT hys ?fseg S¢xeQ1ySEYr GlryPlﬁ yhuChyg Gy Ser 245250255

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
290 295 300

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
305 310 315 320

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
325 330 335

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
340 345 350

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
355 360 365

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
370 378 380

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
385 390 395 400

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
405 410 415

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
420 425 430

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
435 440 445

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
450 455 460

Leu Thr Ile Asn Ser Leu Glu Rla Glu Asp Rla Ala Thr Tyr Tyr Cys
465 470 475 480



67/ 143 Ser Val

Tyr
Trp
Asp
Thr
Thr
Leu
du
Al a
Leu
Ser
Pro
Pro
Thr

275280285 Thr
290295300 Gy Tyr
305310315320 Lys Ay Arg Phe Thr
Ala Tyr 325330335 Met G u Leu Ser Ser
Tyr Tyr Cys 340345350 Ala Arg Tyr Tyr Asp Asp His Tyr Cys
Trp Ay Gn dy 355360365 Thr Thr Val
Ser Thr Ay Ser Ay 370375380 Ay Ser Ay Ay Ser Ay Ay
AspGlaspli fe Val séeasiThRre G TSePhS85390805408 Bysovdl a Thr

Il e

Ser
Ser

Al a
Asp
Ay

Val
Thr
Thr
Tyr
Thr

Lys Val
Net His Trp Val

Ser Pro Ay Au*®rg Ala Thr
Met Asn Trp Tyr
LYScAY ghelf s 11 € Tyr Asp Thr
Ala Arg Phe Ser Ay Ser Ay Ser Gy
Leu du Ala Au Asp Al a

Val

Il e Asn Ser

Ser Tyr

465470475480 -

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

<220
€223>

1497
DNA
artificial sequence

antibody

<400> 25
caggccgtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agcggcgcett
tctggeggceg
ggcgtggtec
agtacctatg
cttatatcaa
atctccagag
gacacggccg
ggccaaggga
cagtcaggqag
ggctacacct
gaatggattg
ggccgcttea
ctgcgttctg
cttgactact
ggttctggtg

gcaactctgt

tgactcagcc
tgegeagygy
gtccteccca
tetccagecg
ctgggctcca
ctgcggtgtt
gcggeteegg
agcctgggag
ccatécactg
atgatggaag
acaattccaa
tgtattactg
ccacggtcac
ctgaagtgaa
ttactaggta
gatacattaa
caatcactac
aggacactgc
ggggccaagg
gaagtggagg

ctctgtctce

ggcttcecte
catcaatgtt
gtatctcctyg
cttctetgea
gtctgaggat
¢ggcggaggg
tggtggtggt
gtccctgaga
ggtccgecag
caataaatac
gaacacgctg
tgcgagagat
cgtctectece
aaaacctggg
cacgatgcac
tcctageegt
agacaaatcce
aacctattac
caccacggtc

ttcaggtgga

aggggagcgt

Led?Ser
Gn dn
Ser Lys

A240Q VL - A5 VH x SEQ ID NO: 77 VHVL

tctgecatete
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctcectgtg
gctccaggcea
tatgcagact
tatctgcaaa
agggggctac
ggaggtagtyg
gectcecagtga
tgggtaagge
ggttatacta
accagcacag
tgtgecaagat
accgtctecct
gcagacgaca

gcecaccetga

Ser Cys Lys Ala Ser Gy Tyr Thr
Arg Gn Ala Pro Ay Adn dy Leu Gu
Ile Asn Pran$er Arg Ay Tyr Thr Asn Tyr Al a
Ile Thr Thr Asp Lys Ser

Leu Arg Ser A u Asp

Cys
Lys
Val
Thr
Al a

Asp Tyr

Thr Val

Phe Thr Arg

Ser Ser Ay

Leu Ser

405410%15 Arg Ala Ser G n
Pro 420425430 Gy Lys Ala
Al a Ser 435440445 dy Val
Ser 450455460 Leu
Thr Tyr Tyr Cys

; Bispecific single chain

ctggagcatc
gtatatactg
cagactcaga
cttcggccaa
attactgtat
cegtectagg
agctggtcega
cagcctetgg
aggggctgga
ccygtgaagygy
tgaacagcct
ggttctactt
gatccgacgt
aggtgtectg
aggcacctgg
attacgcaga
cctacatgga
attatgatga
caggcgaagg
ttgtactgac

gctgcagage

agccagtctc
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga
attcacecctc
gtgggtggcea
ccgattcace
gagagctgag
tgactactgg
ccaactggtg
caaggcttct
acagggtctg
cagcgtcaag
actgagcage
tcattactge
tactagtact
ccagtctcecca

cagtcaaagt

60

120

180

240

300

360

420

480

540

600

660

720

780

B40

800

860

1020

1080

1140

1200

1260



Gn Gn Trp Ser Ser Asn Pro Leu Thr
<210> 41

485490495

<213>

gtaagtt
gacacat

gactact

cagtgga

<210>
<211>
212>
<213>

<220>
<223>
<400>
Gln Ala

1

Ser Ala

Tyr Ser

Leu Leu
50

Ser Ser
65

Leu Leu

Met Ile

Leu Thr

Gly Gly

130

Pro Gly
145

68/ 143

aca
cca
ctc
gta
26

498
PRT

tgaactggta ccagcagaag ccgggcaagg

42/143

aagtggcttc tggagtccct gctcgettea

tcacaatcaa cagcttggag gctgaagatg

gtaacccget cacgttcggt ggcgggacca

artificial sequence

A240 VL - A5 VH x SEQ ID
antibody

26

Vel

Ser

Ile

35

Arg

Arg

ile

Val
115

Ser

Arg

Leu

Leu

20

Tyr

Tyr

Phe

Ser

His

100

Leu

Glu

Ser

Thr

Thr

Trp

Lys

Ser

Gly

Ser

Gly

Val

Leu

Gln

Cys

Tyr

Ser

Ala

70

Leu

Gly

Gly

Gln

Arg
150

Pro

Thr

Gln

Asp

55

Ser

Gln

RAla

Gly

Leu

135

Leu

Ala

Leu

Gln

40

Ser

Lys

Ser

Ser

Gly

120

Val

Ser

NO:

Ser

Arg

Lys

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys

77 VHVL

Leu

10

Arg

Pro

Lys

Ala

Asp

90

val

Gly

Ser

Rla

Ser

Gly

Gly

Gln

Ser

75

Glu

Phe

Gly

Gly

Ala
155

cacccaaaaqg atggatttat

gtggcagtgg gtctgggacc

ctgccactta ttactgccaa

Phe Gy Ay Ay Thr
<211> 1497

Lys Val

<212> DNA

aggtggagat caaatag

1320

1380

1440

1497

; Bispecific single chain

Ala

Ile

Ser

Gln

60

Ala

Ala

Gly

Gly

Gly

140

Ser

Ser

Asn

Pro

45

Gly

Asn

Asp

Gly

Gly

125

Gly

Gly

Pro

Val

30

Pro

Ser

Tyr

Gly

110

Ser

Val

Phe

Gly

15

Gly

Gln

Gly

Gly

Tyr

95

Thr

Gly

Val

Thr

Ala

Ala

Tyr

Val

ile

80

Cys

Lys

Gly

Gln

Leu
160



artificial sequence <220> <223> A240 VL - antibody D8 VII x

SEQ ID NO 77 VHVL ; Bispecific single chain <400> 41 caggccgt gc
t gact cagcc ggcttccctc tctgcatctc ctggagratc agccagtctc60 acctgcacct

t gcgcagggg catcaatgtt ggtgcctaca gtatatactg gtaccagcagl20 aagccaggga
gtcctcccca gtatctcctg aggtacaaat cagactcaga taagcagcagl80 ggctctggag
tctccagccg cttctctgca tccaaagatg cttcggccaa tgcagggatt240 ttactcatct
ctgggctcca gtctgaggat gaggctgact attactgtat gatttggcac300

Ser Thr Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
165 170 175

Glu Trp Val Ala Leu Ile Ser Asn Asp Gly Ser 2sn Lys Tyr Tyr Ala
180 1B5 190

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
195 200 205

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
210 215 220

Tyr Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp
225 230 235 240

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp
245 250 255

Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser
260 265 270

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr Thr
215 280 285

Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Tzp Ile Gly
290 295 300

Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val Lys
305 310 . 315 320

Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr Met
325 330 335

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys Ala
340 345 350

Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr
355 360 365

Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly Gly
370 3175 380

Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser Pro
385 390 395 400



accaagttga
t ct gaggt gc
clGhest gt g
gct ccaggca
t at gcagact
t at ct gcaaa

ccgt cct agg
agct ggt cga
cagcct ct gg
aggggct gga
ccgt gaaggg
t gaacagcct

t ggt ggt ggt 360
gt ct ggggga420
attcaccct c480
gt gggt ggca540
ccgatt cacc600
gagagct gag660
t gactact gg720
ccaact ggt g780
caaggcttct 840
acagggt ct g900

agcggcgcectt ctgcggtgtt cggcggaggg
tctggcggcg gcggetccgg tggtggtgat
ggcgt ggt cc..agcct gggag gtccct gaga
agtacctatg ccatgcactg ggtccgccag
cttatatcaa atgatggaag caat aaatac
atctccagag acaattccaa gaacacgctg
gacacggctg tgtattactg tactagagat agggggctac ggttctactt
ggccaaggga ccacggtcac cgtctcctcc ggaggt ggtg gat ccgacgt
cagt caggggariit gRagdJta AadaaCtyogLUesd EROTIGALAYEJtLLChey
ggctacacct ttactaggi® cacgat gcac t¢ygtaaggc aggcadid gg
gaatggattg gatacattaa tcctagccgt ggttatacta attacgcaga cagcgt caag960
ggccgctfca_caat cact agaaat cc accagcacag_cctacatg act gagcagc1020
ctgcgtt Jtags‘%gglicgzqft gaé g%‘cg‘fraﬁtaéggt gty gaéla“t St b g’ifft (g% t cattact gc1080
cttgactact ggggccaagg caccacggtc accgtctcct caggcgaagg tactagtact 1140
ggttctggt g gaagt ggagg ttcaggtgga gcagacgaca ttgtactgac ccagtctccal200
gcaact clyt Algt etoglyct B Qg fga ksyTtiragocgavygchgcdgragly cagt caaagt 1260
gt aagttaca t ghHctggta ccagca g ccgggcaagg*®tacccaaaag atggatttat 1320
gacacat cca aagtggcttc tggagtccct gctcgcttca gtggcagtgg gtctgggaccl380
gact act ghiCpl CRGARICAR §A061, 80a8 I64.08A08Ungt BHCEGE 14, ttact gccaald4o
cagt ggagt aagt aacccgct cacgds cggt ggcgggaega aggt ggagat caaat agl497
69/ 143 <210> 42 <211> 498 <212> PRT <213> artificial sequence <220>
<223> A240_VL_-08 VH x SEQ ID NO 77 VHVL ; Bispecific single chain
ant i bod{r<BG03ZE G Nt Vaf BT Hir 25 Frpie Nracgeﬁég_eu Ser Ala Ser
Pro Ay & a 151015

Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu

485 490 495

Ile Lys
<210> 27
<211> 1500
<212> DNA
<213> artificial sequence
<220>
<223> SEQ ID NO: 77 VHVL x AZ240 VL - A5 VH ; Bispecific single chain

antibody
<400> 27
gacgtccaac tggtgcagte aggggctgaa gtgaaaaaac ctggggectc agtgaaggtg 60
tcctgcaagg cttetggeta cacctttact aggtacacga tgcactgggt aaggcaggcea 120
cctggacagg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180
gcagacagcqg tcaagggccg cttcacaatc actacagaca aatccaccag cacagcctac 240
atggaactga gcagcctgeg ttetgaggac actgcaacct attactgtge aagatattat 300
gatgatcatt actgecttga ctactggggc caaggcacca cggtcacegt ctecectcagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgia 420
ctgacccagt ctccagcecaac tectgtetetg tctecaggge agegtgecac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagecggg caaggcacce 540
aaaagatgga tttatgacac atccaaagtg gcttctggag tccctgeteg cttcagtgge 600
agtgggtctg ggaccgacta ctctctcaca atcaacaget tggaggctga agatgetgec 660



Set Ala Set Leu Thr Cys Thr Leu Arg Arg Ay Ile Asn Val Ay Ala
202530 Tyr Set Ile Tyr Trp Tyr Gn G@n Lys Pro Ay Set Pro Pro Gn
Tyr 354045 Leu Leu Arg Tyr Lys Ser AspsSer Asp Lys Gn Gn Ay Set
Gy Val 505560 Ser Ser Arg Phe Set Ala Set Lys Asp Ala Ser Al a Asn
Ala Ay Ile 65707580 Leu Leu Ile Ser Ay Leu Gn Ser Au Asp Gn Ala
Asp Tyr Tyr Cys 859095 Met Ile Trp Hs Ser Ay Ala Ser Ala Val Phe
Gy Ay dy Thr Lys 100105110 Leu Thr Val Leu Ay Ay Ay Ay Ser Ay
Gy Ay Ay Ser Ay @y 115120125 Ay Ay Ser u Val Gn Leu Val Gu
Ser d ya@@itytiEey gvedacdalb dEotegt3Q13GtdMcdy ocdokygchl gaSargdrteu Ar® Len Ser
Cys Ala Ala Ser Ay The Thr Leu 145150155160 Ser Thr Tyr Ala Met Hi s
Trp Val 9%35°%@Fh CAFRIPHEE (P LSRY BPLIcetP TBBITTITSEECHCTFEp VHI? Al a Leu
Ile Ser Asp.As X éﬁg dAa‘ﬁPc YS. . Xs A2 280185190 70/ 143 Asp Ser

gbdtBe 43P t t Ceck¥le AL4 t 4
Val Lys Gy Arg Phe Thr ife Ser Aérég ASHIEST © S 9ASS 195960205 Thr
Leu Tyr gdbcdghf thbictfgB Befcabils Aagodhber AdéchAaPa EBtccANaagVal 56310215220

tacaaatcag actcagataa gcagcagggce tctggagtet ccagcecgett ctetgcatee 960

aaagatgctt cggccaatgce agggatttta ctcatctctg ggctccagtc tgaggatgag 1020

gctgactatt actgtatgat ttggcacage ggegettctg cggtgttcgg cggagggacc 1080

aagttgaccyg tectaggtgg tggtggttet ggeggeggeg getcecggtgg tggtggtict 1140

gaggtgcagc tggtcgagte tgggggagge gtggtccage ctgggaggtc cctgagacte 1200

tectgtgcag coctcetggatt caccctcagt acctatgeca tgcactgggt cegccagget 1260

ccaggcaagg ggctggagtyg ggtggcactt atatcaaatg atggaagcaa taaatactat 1320

gcagactccg tgaagggcecg attcaccatc tccagagaca attccaagaa cacgctgtat 1380

ctgcaaatga acagectgag agctgaggac acggecgtgt attactgtge gagagatagg 1440

gggctacggt tctactttga ctactgggge caagggacca cggtcaccgt ctcctectag 1500

<210> 28

<211> 499

<212> PRT

<213> artificial sequence

<220>

<223> SEQ ID NO: 77 VHVL x A240 VL - A5 VH ; Bispecific single chain

antibody

<400> 28

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 S 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr

20 25 30
Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Tyr Iie Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80



Tyr Tyr Cys Thr Arg Asp Arg Gy Leu Arg Phe Tyr Phe Asp Tyr Trp
225230235240 Gy Gn Ay Thr Thr Val Thr Val Ser Set Ay Gy Ay dy
Ser Asp 245250255 Val G n Leu Val Gawid8er Ay Ala GQu Val Lys Lys Pro
Gy Ala Ser 260265270 Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe
Thr Arg Tyr Thr 275280285 Net His Trp Val Arg Gn Ala Pro Gy Gn Qy
Leu u Trp Ile Ay 290295300 Tyr Ile Asn Pro Ser Arg Ay Tyr Thr Asn
Tyr Ala Asp Set Val Lys 305310315320 Gy Arg Phe Thr Ile Thr Thr Asp
Lys Ser Thr Ser Thr Ala Tyr Met 325330335 G u Leu Ser Ser Leu Arg Ser
G u AspMeEh@luAlem Jear SefyFeuThury EsGIAl Bsp3AG3HG3IBG ArrgTykycysTyr Asp Asp Hi s
Tyr Cys Leu Asp Tyr®Trp Ay Gn d$§ Thr 355360365%Thr Val Thr Val Ser
Ser Ay Au @y Thr Ser Thr Ay Ser Ay Ay 370375380 Ser Ay Ay Ser
Gy dy,Al p.d| £ Val u~Jh t . Pr 3 95400 Al a Thr
Leu SerAllileﬁt?;rgéggrq11 %%OAJ& %pG%tf t\)&gfg%l %eu%r ﬁ%uﬂée%ggyé% %\18(3 405410415
71/143 Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Set Lys Val Al a Ser

Ay
Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 180

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

165 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
180 i85 190

Gly Val Pro BAla Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro
245 250 255

Ala Ser Leu Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr
260 265 270

Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln
275 280 289

Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp
290 295 300

Ser Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser
305 310 315 320



435440445 Val Pro Ala Arg Phe Set Ay Ser Ay Ser Ay Thr Asp Tyr Ser
Leu 450455460 Thr Ile Asn Ser Leu Qu Ala Gu Asp Ala Ala Thr Tyr Tyr
Cys A n 465470475480 G n Trp Ser Sers7Asn Pro Leu Thr Phe Ay Ay Sy
Thr Lys Val G u 485490495 Ile Lys <210> 43 <211> 1500 <212> DNA <213>
artificial sequence <220> <223> SBQ ID NO 77 VHVL x 08 VH - A240 VL
; Bispecific single chain antibody tcctgcaagg cttctggcta
cctggacagg gtctggaatg gcagacagcg tcaagggccg atggaactga gcagcctgcg
gatgatcatt actgccttga gaaggtacta gtactggttc ctgacccagt ctccagcaac

agagccagt ¢ aaagt gt aag aaaagatgga tttatgacac agtgggtctg ggaccgacta
acttatt HAﬁ’cégaag%‘ggg ﬁagé?%&gﬁétﬂ%g &gyt ty Set Ehﬁaggtﬁﬂ" ggaggt ccct
cacctttact aggtacacd® tgcactgggt adggcaggca gattggatac attaatccta
gccgtggtta tactaattac cttcacaatc actacagaca aatccaccag cacagcctac
ttct gaggaccachgcancaia aig agt gigeyaagatad ral ned 86t ggogga caaggcacca

cggt caccgt ctcct ésgge t ggt ggaagBiggaggttcag gt ggagcaga cgacattgta
tctgtctctg tctccagggg agcgt gccac cctgagetge ttacat gaac

t ggt accagc, agaagee aggcaccc at ccaaagtg gcttc tccctgcetcg

cttcagt g%chcat giaéc?réegg% gfycg cg}éycrpﬁE % Fg‘%uaglbrc?%laggggéltyg%g’gg gagt agt aac

ccgctcacgt tcggtggcgg gaccaaggtg tggatccgag gtgcagctgg tcgagtctgg

gggaggcgt g gagactctcc tgtgcagcct ctggattcac cctcagtacc 72/143

t at gccafycsecatyatly agagacam ElygElw bt 8¢t Gyg¥micélchy ggtggttctg

gccagt ct ca*tlaccagcaga aagé®ycagg gcagggadi® atttggcaca actgggtccg
gaagcaat aa ccaagaacac actgtactag tcaccgtctc agctcgtgct cctgcacctt

agccago@gagdeactot gg9a6ly EactLab et 61-069060ChiCse CEAJRLT 664 9gCcaaggggc
atact at ggsa gactccgtga gt gt at ct g caaatgaaca agat agggge ctacggttct

ct caggt ggt ggtggttctg gactcagccg gcttccctct gcgcaggggc atcaatgttg

tcctccccag tatctcct ga ctccageege ttetetgeat tgggetccag tctgaggatg
e Ip

t gcggt gfetrccﬁgélgug.a]gag Gly Phe Thr™ Leu i?g Thr Tyr Al ];i:

Val Arg Gln Rla Pro Gly Lys Gly Leu Glu Trp Val Rla Leu Ile Ser
420 425 430

Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe
435 440 445

Thr Ile Ser Arg Asp Bsn Ser Lys Asn Thr Le: Tyr Leu Gln Met Asn
450 455 460

Ser Leu Arg Rla Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg
465 470 475 480

Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr val Thr
485 490 495

Val Ser Ser

<210> 29

<211> 1500

<212> DNA

<213> artificial sequence

<220>
<223> SEQ ID NO: 77 VHVL x A5 VH - R240 VL ; Bispecific single chain
antibody

<400> 29



t ggagt gggt agggccgatt gcctgagagc actttgacta gcggcggcgg ctgcatctcc
gtgcctacag ggtacaaatc ccaaagatgc aggctgacta ccaagttgac ggcacttata
caccatctcc tgaggacacg ctggggccaa ctaggept ggt tggagcatca tatatactgg
agact cagat ttcggccaat ttactgtatg cgtcctatag <210> 44 <211> 499 <212>
PRT <213> artificial sequence <220> <223> SEQ ID NO 77 VHVL x D8 VI I
- A240 VL ; Bispecific single chain antibody <400> 44 Asp Val G n Lou
Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser Val Lys
Val SetgaCyscchys tfitacer aGhyciomn dthrazPhe Fwodcge Tyrga2dd2630 Ter Met
H's Trp Val Gn Ala Pro Ay Gn Ay Leu Qu Trp Ile 354045 Ay
Tyr 11 GUORETeRI CRETSREG Cery A PTSASH TyRCHsRT AROsE Vol 805560

Lys Gy, c J L A 3 adfl Al 2, gByr
657075806%|E\I/%t E%eﬁg‘%te’%"l ggtg-ggdgtgﬂl}euﬁzg el §§°rgﬁérgl}\£ $'T 7 '%l 2 ThrB-gTyr Tyr

Cys 85989baddheg é&ggagcbg'EyfcaAsacA&paHgsCaTyxtc%aé,ehhaesaaa'yr Ziop Ay
Adn dy 100105110 73/143 Thr Thr Val Thr Val Set Ser Gy Au dy Thr
Ser Thr2%CP3PcStr 9EF97C LD FOOFERHIeE dF-Bepcd rteriptSera@gttaly AI°A Asp Asp

e \kalggt$é£c1¥¥-ag%gccé%ga ctactggggc caaggcacca cggtcaccgt ctcctcagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt ctceccageaac tetgtetectg tetccagggg agegtgccac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcacce 540
aaaagatgga tttatgacac atccaaagtg gcttectggag tecectgeteg cttcagtgge 600
agtgggtctg ggaccgacta ctcetctecaca atcaacaget tggaggctga agatgetgeo €660
acttattact gccaacagtg gagtagtaac ccgetcacgt tcocggtggegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatccgag gtgcagetgg tcgagtctgg gggaggegtg 780
gtccagcetg ggaggtcect gagactctec tgtgeagect ctggattcac cctcagtacce 840
tatgccatge actgggtccg ccaggctcca ggczagggge tggagtgggt ggcacttata 800
tcaaatgatg gaagcaataa atactatgca gactccgtga agggccgatt caccatctee 860
agagacaatt ccaagaacac gctgtatctg caaatgaaca gcctgagage tgaggacacg 1020
gccgtgtatt actgtgcgag agataggggg ctacggttct actttgacta ctggggecaa 1080
gggaccacgg tcaccgtctc ctcaggtggt ggtggttctg gcggeggegg ctecggtggt 1140
ggtggttctg agctcgtgect gactecagecg gecttcectcet ctgecatctec tggagcatea 1200
gccagtctea cctgecacctt gegcagggge atcaatgttg gtgectacag tatatactgg 1260
taccagcaga agccagggag tecteccccag tatctcctga ggtacaaatc agactcagat 1320
aagcagcagg gctctggagt ctccagecge ttctectgeat ccaaagatge tteggecaat 1380
gcagggattt tactcatecte tgggetccag tctgaggatg aggctgacta ttactgtatg 1440
atttggcaca geggcgette tgeggtgttc ggeggaggga ccaagttgac cgtcctatag 1500
<210> 30
<211> 488
<212> PRT
<213> artificial seguence
£220>

<223> SEQ ID NO: 77 VHVL x A5 VH - A240 VL ; Bispecific single chain
antibody



130135140 Pro Ala Thr
145150155160 Arg Ala Set G n Ser Val

Cys
G

Lys
Ay
Al a
Phe
Ay
Pro
Leu
Ay
Tyr
Asp

Val Al a Ser

Thr Asp
Al a Thr

Ay Ay
Ser «£dosl
Gy Arg

Asnsée{’all—ﬁ(},% ’@ﬁnSe-l;:hf:ysLﬁ}% ;-B/ar Sé—rekl

Tyr

Ay Thr
Yal

Ser

74/ 143 Phe Tyr

Ser

180185190 d vy Vval
195200205 Leu Thr
Tyr Tyr Cys 210215220 A n G n Trp Ser Ser Asn Pro Leu Thr
225230235240 A u Ile Lys Ser

Ser

Leu Ser

Lys Val
Adn Leu Val

Phe Asp Tyr

Trp &

Thr Met His Trp Val Arg Gln Ala

Gly

Lys

65

Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln
225

Tyr

50

Gly

Glu

Arg

Thr

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

35

Ile

Arg

Leun

Tyr

Val

115

Gly

Thr

Ser

Ala

Pro

185

Ile

Trp

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Pro

Thr

Ser

85

Asp

Val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Ser

Ile

70

Leu

Asp

Ser

Gly

Leu

150

Val

Arg

Phe

Leu

Asn
230

Arg

Thr

Arg

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

40

Gly

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Set Tyr

Lys Gy Arg Phe Thr

1({31'3'&'}4'?119

Pro Gly Gln Gly

Tyr Thr

Asp Lys

Glu Asp

Cys Leu

105

Glu Gly

Asp Asp

Gly Glu

Met Asn

170

Tyr Asp

185

Ser Gly

Glu Asp

Thr Phe

Asn

Ser

75

Thr

Asp

Thr

Ile

Arg

Tyr

60

Ala

Tyr

Ser

val

1490

Ala

155 .

Trp

Thr

Ser

Ala

Gly
235

Tyr

Ser

Gly

Ala

220

Gly

Leu Set Pro Ay Gu Arg Ala Thr

Leu Ser

Met Asn Trp Tyr Gn

n Lys Pro 165170175 Ay Lys Ala Pr@jkys Arg Trp Ile Tyr Asp Thr Ser
Pro Ala Arg Phe Set Ay Ser Ay Set
Il e Asn Ser

Leu Gu Ala Qu Asp

Il e Ser

1S B SEY
hr 3grhr

Gy Ay Ay
G u Ser 245250255 Ay Gy Gy Val
Leu Arg Leu Ser Cys Ala 260265270 Ala Ser Ay Phe Thr
SerAsphyelTem MuaVNpeliHPer TrypAMabluivg. Grnle7BRB8eRA8BlaAl a Pro Ay Lys
LeutG@u Trp Val>Ala Leu Ile SetPAsn Asp Ay 290295300 Ser Asn Lys
Tyr Ala Asp Ser Val

Val G n

305310315320 Arg

Uiy

Leu Glu Trp Ile

45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Asp

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

Val

190

Asp

Tyr

Thr

Ser

Ala

Tyr

95

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Val

Tyr

80

Cys

Gly

Gly

Ser

Cys

180

Pro

Ser

Ser

Cys

Val
240

hr Val

Arg 325330335

Ser



355360365 Ay Ay Gy Ay Ser dy Ay Ay Gy Ser dy Ay Ay Gy
Set- G u 370375380 Leu Val Leu Thr G n Pro Ala Ser Leu Ser Al a Ser-

Pro Ay Al a
Il e Asn Val
Gy Ser Pro
Lys Gn Gn
Lys Asp Al a
An Ser Qu
Ser Ay Al a

Ser 385390395400 Al a Serspfggu Thr Cys Thr Leu Arg Arg Ay
Gy Ala Tyr 405410415 Ser lle Tyr Trp Tyr Gn Gn Lys Pro
Pro Gn Tyr Lea 420425430 Leu Arg Tyr Lys Ser Asp Ser Asp
Gy Ser. Ay Val Set 435440445 Ser Arg Phe Ser Al a Ser

Ser Ala Asn Ala Ay Ile Leu 450455460 Leu Ile Ser Ay Leu
Asp G u Ala Asp Tyr Tyr Cys Met 465470475480 Ile Trp Hi s
Ser Ala Val Phe Ay Ay Gy Thr Lys Leu 485490495 Thr Val

Leu <21€x ¥ Rlder GHOGCLW<@H2G1yDBY R 821 ard Léu galabliseguence <220>
<223> SEQ I D NO 772%HVL x A240 VL230 D8 VIl ; Bispegcific single chain
anti body <400> 45 gacgtccaac tggtgcagtc aggggct gaa gt gaaaaaac

ct ggggC&tyCG@géﬂﬁ@ﬂggag_Ggl&t el 86ARA0s G 1AL 9A01 4, E%CE){J hAact aggtacacga

t gcact gggt aagdcaggcal

cct ggaeggg gt ct ggaat g,gattggatac attaatccta

gccgtggtta tactaattacl80

Ala Ser Gly Phe Thr Leu Ser Thr Tyr Ala Met His Trp Val Arg Gln

275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Leu Ile Ser Asn Asp Gly
290 295 300

Ser Asn Lys Tyr Tyr Alz Asp Ser Val Lys Gly Arg Phe Thr Ile Ser

305

310 315 320

Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg

325 330 335

Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly Leu Arg

340 345 350

Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

355 360 365

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu
370 375 380

Leu Val

385

Ala Ser

Ser Ile

Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Fro Gly Ala Ser
380 385 400

Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr
405 410 415

Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu
420 425 430

Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val Ser

435 140 445

Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Rla Gly Ile Leu
450 455 460

Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Met

465

470 475 480



gcagacagcg tcaagggccg cttcacaatc actacagaca aatccaccag cacagcctac240
75/ 143 at ggaact ga gcagcctgcg ttctgaggac actgcaacct attactgtgc
aagatattat 300 gatgatcatt actgccttga matigct ggggc caaggcacca cggtcaccgt
ctcctcaggc360 gaaggtacta gtactggttc tggtggaagt ggaggttcag ctgacccagt
ctccagcaac tctgtctctg tctccagggg agagccagtc aaagtgtaag ttacat gaac

t ggt accagc aaaagatgga tttatgacac atccaaagtg gcttctggag agtgggtctg
ggaccgacta ctctctcaca atcaacagct acttattact gccaacagtg gagtagtaac
ccgctcacgt gagatcaaat ccggaggtgg tggatcccag gccgtgctga gcatctcctg
gagcat cagc cagtctcacc tgcaccttgc gcctacagta tatactggta ccagcagaag
ccagggagit TfFaéh‘saé?fcég &ta éagAtndagEhyChy e cle hygant &tv aaagat get t
cggccaat gc agggattt£% ctcatctctg gétQactatt actgté&fyat ttggcacage
ggcgcttctg aagttgaccg tcctaggtgg tggtggttct ggcggcggcg gaggt gcagce

t ggt cgagh.Cvinggggaggc gtggtccagc tcctgtgcag cctctggatt caccctcagt
acctatgcca ccaggcaagg ggctggagtg ggtggcactt atatcaaatg gcagactccg

t gaagggccg attcaccatc tccagagaca ctgcaaatga acagcctgag agct gaggac
acggctgtgt g gctacggt tctactttga ctactggggc caagggacca gtggagcaga
cgacatth§§2%sﬁgcgtgccac cct gagct gc480 agaagccggg caaggcaccc540
tccct gete@sctphgagt ggc600 t ggaggct ga agat gct gcc660 tcggt ggegg
gaccaagetg¥2Q@reailreagc e@gents ccct ct ct 780 gcaggggcat caat gttggt 840
ctccccagta tctcctgagg900 ccagccgett ctctgcatcc960 ggctccagtc

t gaggat 1020 cgotgttcgg cggagggaccl080 gctccggtgg tggtggttct 1140
ct gggagg% >c@?§§?% "c?lﬁlgd ?%C%ch%gé? Vé‘é[géga&ﬁbeeg%%ﬂ“& eg@%f’ggcaa

t aaat act at 1320 a ccaagaa cacgctgtat 1380 attactgtac tagagat aggl4d40

cggt cacegi>ctsgct cct agl500

gaggtgcagc tggtcgagtc tgggggaggc ttggtccage ctgggaggtce cetgagacte 60
tcctgtgeag cgtetggatt caccgtcagt agectactgga tgcactgggt cecgecaaget 120
ccagggaagyg ggctggaatg ggtaggttte attagaaacz aagctaatgg tgggacaaca 180
gaatacgeccg cgtectgtgaa aggcagattc accatctcaa gagatgatte caagaacacg 240
ctgtatcttc aaatgaacag cctgagagece gaggacacgy ccgtgtatta ctgtgcaaga 300
gataggggge tacggtteta ctttgactac tggggccaag ggaccacggt cacecgtetec 360
tcaggtggtg gtggttctgg cggeggegge teocggtggtg gtggttctga getcgtgetg 420
actcageccgg cttecetete tgeatctect ggageatcag ccagtetcac ctgeacctig 480
cgcaggggca tcaatgttgg tgectacagt atatactggt accagcagaa gccagggagt 540
cctececagt atctcctgag gtacaaatca gactcagata agcagcaggg ctctggagte 600
tccagecget tetetgeate caaagatget tcggccaatg cagggatttt acteatetet 660
gggctccagt ctgaggatga ggctgactat tactgtatga tttggeacag cggegettct 720
geggtgttcg geggagggac caagttgacce gtcctatceg gaggtggtgg atccgacgte 780
caactggtgc agtcaggggce tgaagtgaaa aaacctgggg cctcagtgaa ggtgtectge 840
aaggcttctg gctacacctt tactaggtac acgatgecact gggtaaggca ggcacctgga 800
cagggtcigg aatggattgg atacattaat cctagccgtg gttatactaa ttacgeagac 860
agcgtcaagg gcecgettcac aatcactaca gacaaatcca ccagcacage ctacatggaa 1020
ctgagcagce tgegttctga ggacactgea acctattact gtgcaagata ttatgatgat 1080
cattactgee ttgactactg gggccaagge accacggtca cegtetecte aggegaaqgt 1140
actagtactg gttctggtgg aagtggaggt tcaggtggag cagacgacat tgtactgacc 1200



<210> 46 <211> 499 <212> PRT <213> artificial sequence <220> <223>
SEQ ID NO 77 VHVL x A240 VL - D8 VH ; Bispecific single chain

anti body <400> 46 Asp Val G n Leu Vabnd&n Ser fly Ala Qu Val Lys Lys
Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser fly Tyr Thr
Phe Thr Arg Tyr 76/143 202530 Thr Met His Trp Val Arg Gn Ala Pro
Gy Gn Ay Leu Au Trp Ile 354045 Gy Tyr Ile Asn Pro Ser Arg Ay
Tyr Thr Asn Tyr Ala Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Thr
Thr AspcdgestcSed cddutcivee ttbgtcMad Joshadeatd) ¢&BEdYes «Gidigded SersoSer Leu
Arg Ser Au Asp Thr Ala Thr Tyr Tyr Cys 859095 Ala Arg Tyr Tyr Asp
Asp Hi s29IhFpacgys tE@ﬁt%@b IFHELITYYS CIGECRIF CFIPCH009 G5dEDAr TP Val Thr
Val Ser Thr Ay Ser 15120125 Ser

dy Sert%ﬁaEttg%/l aﬁﬂcatf&gx aﬂg?? Fﬁ ({?aaf’tﬁfcu? 'ﬁﬁgcgcgg %3?“3‘39@335%% Pro AI a
Thr LeutSRQggasedl aa%td%ee &hantd M Aoty IaadRYe $66caMS e 145460155160
Arg Ala Ser Gn Ser Val Ser Tyr Met Asn Trp Tyr Gn Gn Lys Pro
165170175t@ogaq patoapgtaPrigadopgctAr graTrqaotd acdfyrccAs pothlargSer LYY Val Al a

Ser
aaatag 1506

<210> 32

<211> 501

<212> PRT

<213> artificial sequence

<220>

<223> B9 VE - A240 VL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 32

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val Ser Ser Tyr
20 25 30

Trp Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Gly Thr Thr Glu Tyr Ala Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Rla Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu Val Leu Thr Gln Pro Ala
130 135 140



180185190 Gy Val Pro Ala Arg Ph e Ser Gy Ser Ay Ser Ay Thr Asp

Tyr Ser 195200205 Leu Thr Ile Asn Set Leu Gu Ala Gu Asp Ala Ala Thr
Tyr Tyr Cys 210215220 G n Gn Trp Sewnger Asn Pro Leu Thr Phe Ay Ay
Gy Thr Lys Val 225230235240 77/143 Ala Ser Leu Ser Ala Ser Pro Ay
Ala Ser Ala Ser Leu Thr Cys Thr 260265270 Leu Arg Arg Ay Ile Asn Val

Gy Ala Tyr Ser Ile Tyr Trp Tyr G It 275280285 G n Lys Pro Gy Ser

Pro Pro @ n Tyr Leu Leu Arg Tyr Lys Ser Asp 290295300 Ser Asp Lys dn
A n dysSeLeGsyr Wad sSerprSely Alg sbhalSeer Aba TRery3@h310315320 Lys Asp
Ala Serlfta Asn Ala A y3Qle Leu Leu IR Ser Ay Leu &h 325330335 Ser

Gu Asp u Ala Asp Tyr Tyr Cys Met Ile Trp Hs Ser Ay Al a 340345350

Ser Al a,Val Lys. L hr Val L Ay Gy
3553603%596[@ J;E%eﬁé&g &l%é }p{ﬂ/y §%§ ‘ﬂéﬁ }/”IGTV Ei“y?’% @%et Gu Val d@n
Leu 370375380 Val Au Ser Ay Gy Gy Val val An Pro Gy Arg Set Leu

Arg Leu 385390395400 Ser Cys Ala Ala Ser Ay Phe Thr Leu Ser Thr Tyr
Al a Met U grcrﬁky Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180 185 190

Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys
195 200 205

Asp Ala Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser
210 215 220

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gly Gly Gly
245 250 255

Gly Ser Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro
260 265 270

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
275 280 285

Arg Tyr Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu
290 295 300

Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp
305 310 315 320

Ser Val Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr
325 330 335

Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr
340 345 350

Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly
355 360 365

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly
370 375 380



405410415 Val Arg G n Ala Pro Ay Lys Gy
Set 420425430 Asn Asp Gy Ser Asn Lys Tyr
Arg Phe 435440445 Thr 1le Ser Arg Asmpiésn
G n Met Asn 450455460 Ser Leu Arg Ala Qu
Thr Arg Asp Arg 465470475480 78/143 Val
<212> DNA <213> artificial sequence <220> <223> A5137 VII - A240 VL ;
Single chain Fir tcctgt gcaa ccaggaaagg gagtacagtg ctctatcttc

gat agggggc tcaggtggtg actcagccgg cgcaggggca cctccccagt tccagccgct
gggct ccégt Clgecoigt frt 6y Glot bt GuQEly BachipgBgt UlecwilCLOl gida aaat gaacac
tacggtté¥®a gtggttctgg é% ccctctc tcaab¥Pttgg atctcctgé®p tctctgeatc

ct gaggat ga gcggagggac caccttcact gttgggtttt gggtcggttc cctgagagct
ctttgactacsGopLIRCons LHCaL.CLaC S BRCEACRA! A9l RGARAT £& Caaagat get
ggctgactat caagttgags 410 415

Leu u Trp Val Ala Leu
Tyr Ala Asp Ser Val Lys
Ser Lys Asn Thr Leu Tyr Leu
Asp Thr Ala Val Tyr Tyr Cys
Ser Ser <210> 47 <211> 756

I'le
Ay

Gln Val Ser Gln

425

Ser Cys Arg Ala Ser Ser

420

Tyr Met Asn Trp Tyr Gln

430

Lys Pro Gly Ala Pro

435

Ile Thr

445

Lys Lys Arg Ser Val

440

Trp Tyr Asp Lys

Ala Ser Val Pro Ala

150

Gly Arg Phe Ser Ser Ser Thr

455

Gly Gly

460

Gly Asp

Ser Leu Thr Ile Asn Ser Lezu Glu Ala

470

Glu
475

Tyr Ala Ala Thr

463

Asp Tyr

480

Gln Gln Leu Thr Phe Thr

4930

Tyr Cys Trp Ser Ser Asn Pro

485

Gly Gly Gly

4585

Val Glu Ile

500

Lys Lys

<210>
<211>
212>
<213>

33

1503

DNA

artificial sequence

<220>
<223» A240 VL - B9 VH % SEQ ID NO:

antibody

77 VHVL ; Bispecific single chain

<400> 33

caggccgtge
acctgcacct
aagccaggga
ggctctggag
ttactcatct
ageggegett
tctggeggey
ggcttggtcc

agtagctact

tgactcagee
tgcgcagggg
gtectcccca
tetecageeg
ctgggctcca
ctgcggtgtt
geggcteegy
agcctgggag

ggatgcactg

ggcttcccte
catcaatgtt
gtatctcctg
cttetetgea
gtctgaggat
cggcggaggg
tggtggtggt
gtccctgaga

ggtccgccaa

tctgcatcte
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctetectgtyg

gctccaggga

ctggagcatc
gtatatactg
cagactcaga
cttcggccaa
attactgtat
cegtectagg
agctggtcga
cagcgtetgg

aggggctgga

agccagtcte
gtaccagcag
taagrcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga

attcaccgtc

atgggtaggt

60

120

180

240

300

360

42¢

480

540



gattactaca attggaaaca accatctcca gaggacagtg tggggccaag tccggtggtg
ggagcat cag atatactggt gactcagata tcggccaatg tactgtatga gtccta <210>
48 <211> 252 <212> PRT <213> artifi &gsalz sequence <220> <223> A587 VH

- A240 VL ;

Ay
Thr
Pro
Asn
Ay
Leu
Cys
Gn

11512015
Al a 130iaﬂﬂ;élﬁccseégdgetbased’gtﬂcagtsefccPE@gQ Yt ook §gaS€ lcg N gBccer

Thr

Gy Leu Val
Ser Ay Phe
Pro Ay Lys
Lys Ala Asn
Ar g tRhaetabhs
G n Met Asn

Thr

Single chain Fir <400> 48 GQu Va
Gn Pro dy dy 151015 Ser
Phe Thr Asp Tyr 202530 Tyr

G n Leu Val
Leu Arg Leu Ser Cys Ala
Met Mh Trp Val

Gu Ser Ay

Arg Gn

Ala Leu Qu Trp Leu 354045 79/143 Ay Phe Ile Ay

Gy Tyr Thr Thr Au Tyr Set Al a 505560 Set Va

Lys

acbgSel ARthiAsE bysgadSety EdqrgSREt Igh&agemh@758600Leu Tyr

Thr Leu

Arg

Ala Gu Asp Ser Ala Thr Tyr 859095 Tyr

Thr L7G3GCASD SAFHITY 1EEPAARY PIFStargEC FFé‘a%@ﬁa Feeccrayag y6@00105110

Leu 145150155160
ctggtgcagt caggggctga agtgaaaaaa

gcttctgget
ggtctyggaat
gtcaagggcc
agcagcctge
tactgecttg
agtactggtt
tctecageaa
caaagtgtaa
atttatgaca
gggaccgact
tgcéaacagt
tag

<210>
<211>

<212>
<213>

34
500
FRT

<220>
<223>

acacctttac
ggattggata
gcttcacaat
gttctgagga
actactgggg
ctggtggaag
ctctgtctct
gttacatgaa
catccaaagt
actctcteac

ggagtagtaa

antibody

<400> 34

Gln Ala Val Leu

1

Ser RAla Ser Leu

Tyr Ser Ile Tyr

35

Leu Leu Arg Tyr

5

20

Thr Gln

Thr Cys

Trp Tyr

Lys Ser

taggtacacg
cattaatcct
cactacagac
cactgcaacc
ccaaggcacc
tggaggttca
gtctccaggg
ctggtaccag
ggcttctgga
aatcaacagc

ccegetecacy

artificial sequence

2240 VL - BY9 VH % SEQ ID

Pro Ala

Thr Leu

Gln Gln

10

Asp Ser

J?;'éGgg-El% E{&‘J tﬂ t\ég%ﬁgg‘&éé §% tggé Iggcéacggﬁf Ct%fa?&i_eu T

cctggggcet cagtgaaggt gtcctgcaag

atgcactggg
agcegtggtt
aaatccacca
tattactgtg
acggtcaccg
ggtggagcag
gagcgtgeca
cagaagccgg
gtcectygcetce
ttggaggcto

ttcggtggeg

NO: 77 VHVL

Ser Leu Ser
10

Arg Arg Gly
25

Lys Pro Gly

Asp Lys Gln

taaggcagge
atactaatta
gcacagccta
caagatatta
tetecteagg
acgacattgt
ccctgagcetg
gcaaggcacce
gcttcagtgg
aagatgctge

ggaccaaggt

acctggacag
cgcagacagc
catggaactg
tgatgatcat
cgaaggtact
actgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac

ggagatcaaa

ﬁéan
Lega Thr Cys
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

1500

1503

; Bispecific single chain

Ala Ser Pro Gly Ala

15

Ile Asn val Gly Ala

30

Sexr Pro Pro Gln Tyr

45

Gln Gly Ser Gly Vsl



Arg Arg Ay Ile Asn Val Ay Ala Tyr Ser Ile Tyr Trp Tyr Gn d@n
165170175 Lys Pro Ay Set ?ro Pro Gn Tyr Leu Leu Arg Tyr Lys Ser Asp
Ser 180185190 Asp Lys Gn Gn Ay Sek14dy Val Ser Ser Arg Phe Ser A a
Ser Lys 195200205 Asp Ala Ser Ala Asn Ala Ay Ile Leu Leu Ile Ser Gy
Leu G n Ser 210215220 Au Asp Gu Ala Asp Tyr Tyr Cys Met Ile Trp His
- Ser Gy Ala Ser 225230235240 Ala Val Phe Ay Ay Ay Thr Lys Leu Thr
Val Leu 245250 <210> 49 <211> 753 <212> DNA <213> Hono sapi ens

80/ 143 <220> <221> m sc_brature <223> A% VH - A240 VL ; Single chain
Fv tcctgtgcag cctctggatt ccaggcaagg ggctggagtg gcagactccg

t gaagggccg._ct gcaaat ga acagcct gag gggctacggt tctactttga ggtggtggtt

ct ggcgggggse(fcg’ifcfliec T i ‘Erg@gst gsl"gglrg?aﬁ%‘ag?ag;‘?“t Bt ‘@chcgﬁ cagt at ct cc

t gaggt acaa cgcttctctg cat ccaaaga cagtctgagg at gaggctda ttcggcggag
ggaccaagtt caccctcagt acctatgcca ggtggcactt atatcaaatg attcaccatc

t ccagagmealagtiegsagaly BaggnC gégtlchactIgyGCAGARGIORCCH cggct ccggt
ggtggt ggtt tcctggagla tcagccagtc ca@ytatatac tggtadtage at cagactca

gat aagcagc tgcttcggcc aatgcaggga ctattactgt atgatttggc gaccgtccta tag
tgcact gagt 1 GCHECRAQOE!, af.gg9aagaag, t aqatactat (Al LLcaagaa cacgcet gtat
attact gt gc gagagedsadg cdgt caccgipect cct cagdt ¢t égggccgt. get gact cag

t cacct gcac cttgcgcagg agaagccagg gagtcctccc agggetctgg agtctccage

ttttactcat ctctgggctc acagcggcgc ttctgcggtg
Leu Thr val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly

115 120 125

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
130 135 140

Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val
145 150 155 160

Ser Ser Tyr Trp Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
165 170 175

Glu Trp Val Gly Phe Ile Arg Asn Lys Ala Asn Gly Gly Thr Thr Glu
180 185 180

Tyr Ala Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser
195 200 205

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
210 215 220

Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
225 230 235 240

Tyr Trp Gly Gln Gly Thr Thr val Thr Val Ser Ser Gly Gly Gly Gly
245 250 255

Ser Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly
280 265 270

Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg
275 280 285

Tyr Thr Met His Trp Val Arg Gln Ala Pre Gly Gln Gly Leu Glu Trp



<210> 50 <211> 250 <212> PRT <213> Honp sapi ens <220> <221>

M SC_FEATURE <223> AS VH - A240 VL ; Single chain Fy <400> 50 d u Val
Gn Leu Val Qu Ser dy Ay Ay Val a3 A n Pro Gy Arg 151015 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Leu Ser Thr Tyr 202530
Ala Met H's Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Val
354045 Ala Leu Ile Ser Asn Asp Gy Ser Asn Lys Tyr Tyr Ala Asp Set
Val 505560 811143 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
Asn Thr Lewnsilyr 65707580 ket G n Met Asnafger Leu Arg Ala A u Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg Asp Arg Ay Leu Arg Phe Tyr Phe
Asp Tyr TrE Gy Gn dy 100105110 Thr Thr Val Thr Val Ser Ser Ay dy
dy dy; lyGIT%]I‘ &y289 fi@?ﬁ j‘_i%féxﬂ%T%PsrdTg/r C RV e g;rGl y Ser Gn Al a
Val Leu r Gn Pro Ala Ser Leu 130135140 Ser Ala Se ro dy Ala Ser
Ala Ser Leu Thr Cys Thr Leu Arg Arg 145150155160 Gy Ile Asn Val Gy

Al a Tyrv8eLyd bxy Tyy pHa phrlTyle @ TR Asd ¥$s PEOThr Ser Thr Ala
325 330 335

Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr
340 345 350

Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln
355 360 365

Gly Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser
370 375 380

Gly Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln
385 390 395 400

Ser Pro ARla Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser
405 410 415

Cys Arg Ala Ser Gln Ser val Ser Tyr Met Asn Trp Tyr Gln Gln Lys
420 425 430

Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala
435 440 445

Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr
450 455 460

Ser Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr
465 470 475 480

Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys
485 490 495

Val Glu Ile Lys
500

<210> 35

<211> 1506

<212> DNA

<213» artificial segquence



165170175 Gy Set Pro Pro G n Tyr
Lys 180185190 Gn Gn Gy Ser dy Val
Asp Al a 195200205 Ser Ala Asn Al a Gsyidsl e Len Len Ile Ser
Ser Qu Asp 210215220 Gu Ala Asp Tyr Tyr Cys Met Ile Trp Hi s Ser
Ala Ser Ala Val 225230235240 Phe Ay Ay Ay Thr Lys Leu Thr Val

Leu Len Arg Tyr Lys Ser Asp Ser Asp
Ser Ser Arg Phe Ser Ala Ser Lys
Gy Leu Gn
Ay
Len

«211> 501

245 250 <210> 51 <211> 759 <212> DNA <213> Hono sapi ens
<220>
<223> SEQ ID WO: 77 VHVL x BS9 VE-A240 VL ; Bispecific single chain

antibeody

<400> 35
gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggectc agtgaaggtg 60
tcctgecaagg cttetggeta cacctttact aggtacacga tgeactgggt zaggcaggca 120
cctggacagg gtctggaatg gattggatac attaatcecta gccgtggtta tactaattac 180
gcagacageyg tcaagggecg cttcacaatc actacagaca aatccaccag cacagectac 240
atggaactga gcagcctgcg ttctgaggac actgcaacct attactgtge aagatattat 300
gatgatcatt actgecttga ctactggggc caaggecacca cggtcacegt ctcctcagge 360
gaaggtacta gtactggtte tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt ctccagcaac tctgtectetg tetccagggg agegtgeocac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagecgyyg caaggcaccc 540
aaaagatgga tttatgacac atccaaagtg gcttctggag tecctgeteg cttecagtgge 600
agtgggtctg ggaccgacta ctctctcaca atcaacaget tggaggetga agatgetgec 660
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtggecgy gaccaaggtg 720
gagatcaaat ccggaggtgg tggatccgaq gtgcagqetgg tegagtctgg gggaggettg 780
gtccagectg ggaggtccct gagactctee tgtgcagegt ctggattcac cgtcagtage 840
tactggatgc actgggtccg ccaagcteca gggaagggge tggaatgggh aggtttcatt 800
agaaacaaag ctaatggtgg gacaacagaa tacgccgegt ctgtgaaagg cagattcacc 960
atctcaagag atgattccaa gaacacgctg tatcttcaaa tgaacagcct gagagccgag 1020
gacacggccg tgtattactg tgcaagagat agggggctac ggttctactt tgactactgg 1080
ggccaaggga ccacggtcac cgtctecteca ggtggtagtg gttetggegg cggeggetec 1140
ggtggtggtg gttctgaget cgtgctgact cagccggett cectctetge atetectgga 1200
gcatcagcca gtctcacctg caccttgege aggggeatca atgttggtge ctacagtata 1260
tactggtacc agcagaagec agggagtcct ccccagtatc toetgaggta caaatcagac 1320
tcagataagc agcagggctc tggagtctcce agccgcétct ctgcatccaa agatgctteg 1380
gccaatgcag ggattttact catctctggg cteccagtetyg aggatgaggc tgactattac 1440
tgtatgattt ggcacagegg cgettctgeg gtagtteggeg gagggaccaa gttgacegte 1500
ctatag 1506
<210> 36



<220> <221> m sc_feature <223> B9 VH - A240 VL ; Single chain
FI'T <400> 51 82/ 143 gaggtgcagc tggtcgagtc tcctgtgcag cgtctggatt
ccagggaagg ggctggaatg gaat acgccg cgtsstigt gaa ctgtatcttc aaat gaacag
gat agggggc tacggttcta tcaggtggtg gtggttctgg actcagccgg cttccctcetce
cgcaggggca tcaatgttgg cctccccagt atctcctgag tccagccgcet tctctgecatc
gggct ccagt ctgaggatga gcggtgttcg gcggagggac tgggggaggc ttggtccagce
caccgtcagt agctactgga ggtaggtttc attagaaaca aggcagattc accatctcaa
cct gagaggie>g&gyacacgg ctttgactac tggggccaag cggcggcgge tccggtggtg
t gcat ct €88> ggatjéatiehgentfoet acagt at at act ggt gt acaaat ca gact cagata
caaagat ggf . tcggccaatg ggctgactat tactgtatga caagttgacc gtcctatag
ct 99gaggly; ook gagast G-t HSACH gIGh CeEGCARYSY . AR0GLAAL 0 Laggacaaca
gagatgattc camdasgacyg ccgtgtatta ctgtgcaaga ggaccacggt caccgtctcc
gtggttctca ggccgtgectg ccagtctcac ctgcaccttg accagcagaa gccagggagt
agcagcagdg> cét ggagt c cagggatttt actcatctct tttggcacag cggcgcttct

<210> 52 <211> 252 <212> PAT_<213> Honob sapi ens
Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Rla

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 10 15

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 15 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 30 a5

Ala Arg Tyr fyr Rsp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Rla Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr BAsp Thr Ser Lys Val Rla Ser
180 185 190

Gly Val Pro Rla Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205



<220> <221> M SC FEATURE <223> 89 VI - A240VL ; Single chain Iv <400>
52 Qu Val Gn Leu Val Qu Ser Ay Ay Ay Leu Val Gn Pro Ay Arg
151015 Ser Leu Arg Leu Ser Cys Al a Aba4sSer Ay Phe Thr Val Ser Ser
Tyr 20.2530 Tip Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu
Trp Val 354045 Ay Phe Ile Rig Asn Lys Ala Asn Gy @y Thr Thr Qu
Tyr Ala Ala 505560 Ser Val Lys Gy Pig Phe Thr Ile Ser Pig Asp Asp
Ser Lys Asn Thr 65707580 Leu Tyr Leu A n Met Asn Ser Leu Arg Ala Qu
Asp Thr Ala Val Tyr 83/143 859095 Tyr Cys Ala Arg Asp Arg Ay Leu
Ar g PheleRyFhrPRee AgpSefykeuTely &ayGl000Blal 6la@y Grry THheysThr Val Thr Val
Ser Ser A$%GQy Ay Ay SerP Ay Ay 115128125 Ay Gy Ser Gy Ay Gy
Gy Ser Gn Ala Val Leu Thr Gn Pro Ala 130135140 Ser Leu Ser Al a Ser

Pro G ysAl @inSefp Alraseiehisnl 846 T il Snel By bﬁpelg_‘lwwéwﬁo Arg Arg Ay
Ile Asnz2dal Ay Al a TygzeSer Ile Tyr Tep Tyr n Adn 15170175

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Leu Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala
260 265 270

Ala Ser Gly Phe Thr Val Ser Ser Tyr Trp Met His Trp Val Arg Gln
215 280 285

Rla Proc Gly Lys Gly Leu Glu Trp Val Gly Phe Ile Arg Asn Lys Ala
230 295 300

Asn Gly Gly Thr Thr Glu Tyr Ala Ala Ser Val Lys Gly Arg Phe Thr
305 310 315 320

Ile Ser Arg Asp BAsp Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser
325 330 335

Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Rla Arg Asp Arg Gly
340 345 350

Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val
355 360 365

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Glu Leu Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Prc Gly
385 390 395 400

Rla Ser Rla Ser Leu Thr Cys Thr Leu Arqg Arg Gly Ile Asn Val Gly
405 410 415

Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln
420 425 430

Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly
435 440 445



Lys Pro Gy Ser Pro Pro Gn Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180185190 Asp Lys Gn An @y Ser Ay Val Ser Ser Arg Phe Ser Al a Ser
Lys 195200205 Asp Ala Ser Ala Asn Algai§dy Ile Leu Leu Ile Ser Gy Leu
A@n Ser 210215220 Au Asp Gu Ala Asp Tyr Tyr Cys Met Ile Trp H s Ser
Ay Ala Ser 225230235240 Ala Val Phe Ay Ay @y Thr Lys Leu Thr Val
Leu 245250 <210> 53 <211> 753 <212> DNA <213> Honp sapi ens <220>
<221> msc_feature <223> D8 VH - A240VL ; Single chain FIf <400> 53
gaggt gcagc tggtcgagtc tgggggaggc gtggtccagc ctgggaggtc cctgagact c60
tcctgtgcag cctctggatt caccctcagt acctatgcca tgcactgggt ccgccaggct 120
ccaggca@®jgSygeargtyigty 8t fcdret tvsafert abeight Ualc@l t aaat act at 180
84/ 143 gcé act ccg ctgcaaatga gggct acggt4§°gt ggtggtt ccggcttccc

ggcat caatg cagtatctcc cgcttctctg cagtctgagg ttcggcggag tgaagggccg
att caccateCrACBGYCEI0RG agcigagdas. ! €larld t0AaGt AGt §806% Ct ggcggcyy
cggctccoggt tctctgcatc twetggagca ttggegecta cagt at at gg t gaggt acaa

at cagact ca catccaaaga tgcttcggcc atgaggctga ctattactgt ggaccaagtt

gaccgt ccta tccagagaca_ acggct gt gt caagggacca ggtggtggtt tcagccagtc
t ggt accHgc " Gat FabEals &t 81361@13‘9 erafﬁa?‘%i Eﬁfc‘”t*’agly qgég Th

Lys Leu Thr Val Leu
500

<210> 37

<211> 1506

<212> DHNA

<213> artificial sequence

<220>

<223> SEQ ID NO: 77 VHVL x A240 VL - B9 VH ; Bispecific single chain
antibody

<400> 37

gacgtccaac tggtgcagtc aggggcetgaa gtgaaaaaac ctggggectc agtgaaggtyg 60

tcectgecaagg cttetggeta cacctttact aggtacacga tgeactgggt aaggcaggea 120

cctggacagg gtctggaatg gattggatac attaatccta gcegtggtta tactaattac 180
gcagacagcg tcaagggcecg cttcacaatc actacagaca aatccaccag cacagcctac 240
atggaactga gcagectgeg ttetgaggac actgcaacct attactgtge aagatattat 300
gatgatcatt actgccttga ctactgggge caaggcacca cggtcaccgt ctectcagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt .ctccagcaac tctgtctetg tectecagggy agegtygccac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccage agaagecegyg caaggcaccc 540
aaaagatgga tttatgacac atccaaagtg gettetggag tcectgeteg cttcagtgge 600
agtgggtctg ggaccgacta ctctctcaca atcaacaget tggaggetge agatgctgec 660
acttattact gccaacagtg gagtagtaac ccgetcacgt tcggtggegyg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatcccag gecgtgetga cteageegge ttecctctet 780
gcatctecctg gagcatcage cagtctcace tgecaccttge gecaggggcat caatgttggt 840
gcctacagta tatactggta ccagcagaag ccagggagtc ctecccagta tctectgagg 300

tacaaatcag actcagataa gcagrcaggge tctggagtct ccagecgett ctcectgeatee 960



attccaagaa cacgctgtat attactgtac tagagatagg cggtcaccgt ctcctcaggt

ct caggccgt gctgactcag tcacctgcac cttgcgcagg agaagccagg gagtcctccc
agggctctgg agtctccagce ttttactcat ctehaggctc acagcggecge ttctgeggtg
<210> 54 <211> 250 <212> PRT <213> Honp sapi ens <220> <221>

M SC_FEATURE <223> DB VH - A240VL ; Single chain Fy <400> 54 du Val
Gn Leu Val u Ser Ay Gy Gy Val val Gn Pro Gy Arg 151015 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Leu Ser Thr Tyr 202530

Al a Met addigstgtp cipdcadilyg aGhdatMta et ety bytsc&dgye ligihgtlddag Tr po2dal
354045 Ala Leu Ile Ser Asn Asp Gy Ser Asn Lys Tyr Tyr Ala Asp Ser
Val 50596024ty 5t eFygtaiogt F’ﬁ@gC?PﬁrgCI $IEISEFLIAFP L AYFIASAISEBFacEy s 10In Thr
Leu Tyr 7075B r Al a Val
Tyr Tyr a@/"??aﬁ%g@%a%lgg &P&tgﬂst“ ?gcg?ﬁg§cq_%°tcﬁ%ég?3hggt’?§?tcF’heI p Tyr
Trp G ygddotycdhy £df19d4¥pd 1gggs@dol4d gqtkldkgcl Big yﬁslgta_ REt \@ic §er I%r Gy
Gy Ay dy Set Ay Ay dy dy 115120125 Ser Cgl Gy Ser Gn
Al a Val tdcoetoFr c@ongRrb cAFItSat mclacjggﬁlmdf&g@erccqﬁcaag&r P Gy Ala
Ser Ala Ser Leu Thr aQ{s Thr Len Ar

ccagyggaagy ggctggaatg ggtaggtttc att gaaaé% aagctaatgg tgggacaaca 1320
gaatacgccg cgtctgtgaa aggcagattc accatctcaa gagatgattc caagaacacg 1380
rctgtatcttc aaatgaacag cctgagagcc gaggacacgg ccgtgtatta ctgtgcaaga 1440
gatagggggc tacggttcta ctttgactac tggggccaag ggaccacggt caccgtctcc 1500
tcctag 1506
<210> 38

<211> 501

<212> PRT
<213> artificial seguence

<220>
<223> SEQ ID NO: 77 VHVL x A240 VL - B3 VH ; Bispecific single chain
antibody

<400> 38
Asp Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Vval Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

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



145150155160 Ay Ile Asn Val Ay Ala Tyr Set Ile Tyr Trp Tyr Gn Gn
Lys Pro 165170175 Ay Sec Pro Pro Gn Tyr Leu Leu Arg Tyr Lys Ser Asp
Ser Asp Lys 180185190 G n Gn Gy Sapnddy Val Ser Ser Arg Phe Ser Al a
Ser Lys Asp Ala 195200205 Ser Ala Asn Ala Ay Ile Leu Lou Ile Ser Gy
Leu Gn Ser Au Asp 210215220 A u Ala Asp Tyr Tyr Cys Met Ile Trp
Hs Ser Ay Ala Ser Ala Val 225230235240 Phe Ay Ay Ay Thr Lys Leu
Thr Val Leu 245250 <210> 55 <211> 363 <212> DNA <213> Mus nuscul us
<220> <2l rhiwac TReailuse S2238py AB3é1WVEh: SerVhhd €gi 8&r crA00> 55

gaggt gcagc teCigt gCaa ccaggaddayg gagtacagtglzictatcttc gatagggggc
tggtcgagtc cttctgggtt cacttgagtg catctgtgaa aaatgaacac tacggttcta
aggaggaggc.cacet tCact t t t tc.cctga t ctttgactac
ttggt acg ci’eg%g ]tcya%: yagi%r g.}fx[ g%g%cés%g%ag %tgg?ggal‘%uaté%ag%g Y t ggggccaag
ctgggggttc tctgagactc tgaactgggt ccgccagcct aagctaatgg ttacacaaca

gagat aaat c ccaaagcatc ccacttatta ctgtaccaga ggaccacggt caccgtctcc
Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

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

Gly Val Preo Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala ARla Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro
245 250 255

Ala Ser Leu Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr
260 265 270

Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln
275 280 2B5

Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp
290 295 300

Ser Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser
305 310 315 320

Lys Asp Ala Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln
325 330 335

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala
340 345 350



86/ 143 tca363 <210> 56 <211> 121 <212> PRT <213> Mus nuscul us <220>
<221> M SC _FEATURE <223> A557 VII ; VIl region <400> 56 Au Val Gn
Leu Val Gu Sec Ay Ay Ay Leu Val ¢h1is3 Pro Ay Ay 151015 Ser Leu
Arg Leu Ser Cys Ala Thr Set Ay Phe Thr Phe Thr Asp Tyr 202530 Tyr
Met Asn Trp Val Arg G n Pro Pro Ay Lys Ala Leu Gu Trp Leu 354045
Ay Phe Ile Gy Asn Lys Ala Asn Ay Tyr Thr Thr Au Tyr Set Al a
505560 Ser Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Lys Ser G n Set
|l e 657€:458Q taurikysidely 6yntieilysAsdn Tinvdiete Aty Alyacd U Asp Ser Al a
Thr Tyr 85909%5Tyr Cys Thr ABg Asp Arg Ay B&u Arg Phe Tyr Phe Asp
Tyr Trp Ay 100105110 d n Gly Thr Thr Val Ti n Val Ser Ser 115120
<210> 5 <§11> 3815( i]éléyl er Q/]Iyl Gfbgﬂr 1eun§al % noieu<221>

m sc fea ui® 2 375 Fedi’oh 380

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg Ser Leu Arg Leu
385 390 395 400

Ser Cys Ala Ala Ser Gly Phe Thr Val Ser Ser Tyr Trp Met His Trop
405 410 415

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Gly Phe Ile Arg
420 425 430

Asn Lys Ala Asn Gly Gly Thr Thr Glu Tyr Ala Ala Ser Val Lys Gly
435 440 445

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr Leu Gln
450 455 460

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
465 470 475 480

Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Tzp Gly Gln Gly Thr Thr
485 490 495

Val Thr Val Ser Ser
500

<210> 39

<2il> 1500

<212> DNA

<213> artificial sequence

<220>

<223> DB VH - A240 VL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 39
gaggtgcage tggtcgagte tgggggaggc gtggtccagc ctgggaggic cctgagactce 60

tcctgtgecag cctetggatt caccctcagt acctatgcca tgcactgggt ccgoccagget 120
ccaggcaagg ggctggagtg ggtggcactt atatcaaatg atggaagcaa taaatactat 180
gecagactccyg tgaagggceqg attcaccatc tocagagaca attccaagaa cacgetgtat 240

ctgcaaatga acagcctgag agctgaggac acggectgtgt attactgtac tagagatagg 3¢0



87/ 143 tcctgtgcag cctctggatt caccctcagt ccaggcaagg ggctggagtg

ggt ggcactt gcagactccg tgaagggccg attcaccatc ctgcaaatga acagcct gag
agct gaggac gggctacggt tctactttga ctasuggggc acctatgcca tgcact gggt
ccgccaggcet at atcaaatg at ggaagcaa taaatactat tccagagaca attccaagaa
cacgctgtat acggccgtgt attactgtgc gagagat agg caagggacca cggtcaccgt
ctectca <210> 58 <211> 119 <212> PRT <213> Honpb sapi ens <220> <221>
M SC_FEATURE <223> AS VH ; VH region <400> 58 Qu Val Gn Leu Val Qu
Ser Q ygddeyadghy tVedctMah dChftqfiqr Qayqdegn tt0dlgSetcdiesygfr g tQU Ser
Cys Ala Ala Ser Ay Phe Thr Leu Ser Thr Tyr 202530 Ala Met His Trp
Val Ar ggflﬁgﬁtgﬂF‘a P IEIY quy%tC@%ﬁ 1HgICRtr Trpeoitabt 35u04Eaf a t3u |l e

Ser Phecclgﬁrpttcf:cy tgtctg%rc £ ngg Ser Val 505560 Lys d y

Tyr Al a Asap
Ar g 1) %%‘P"E‘?tc AT CEP°I5A%9 657677580 Leu
G n Met gASAca2€d tL@-ﬂgﬂtg c!%l;@etgéé £RackBic ARqd@hqg :FX&thVJchSE)ﬁSQOQS
Ala Arg Asp Arg Gy Leu Arg Phe Tyr Phe Asp Tyr Gn d
10010514t FntcT lhpgadebdcaF tptcafmlkt GeyatBarcade] Bggg2tk@sg 5@1:@:265@@ 36&0<212>

DNA <213> Hom) sa

cagécaaaga tgcttcggec aatgeaggga ttttactcat ctetgggetc

cgcttetetg 660

cagtctgagg atgaggctga ctattactgt atgatttggc acagecggege ttetgcggtg 720

tteggeggag ggaccaagtt gaccgteocta tocggaggtg gtggatccga cgtocaactg 780

gtgcagtcag gggctgaagt gaaaaaacct ggggcectcag tgaaggtgtc ctgcaaggcet 840

tctggctaca cctttactag gtacacgatg cactgggtaa ggcaggcace tggacagggt 200

ctggaatgga ttggatacat taatcctage cgtggttata ctaattacgc agacagegte 860

aagggccegct tcacaatcac tacagacaaa tccaccagca cagectacat ggaactgage 1020

agectgegtt ctgaggacac tgcaacctat tactgtgcaa gatattatga tgatcattac 1080

tgecttgact actggggcca aggcaccacg gtcaccgtcet cctcaggecga aggtactagt 1140

actggttctg gtggaagtgg aggttcaggt ggagcagacqg acattgtact gacccagtcet 1200

ccagcaacte tgtctectgte tccaggggag cgtgecaccce tgagetgcag agecagtcaa 1260

agtgtaagtt acatgaactg gtaccagcag aagccgggea aggcacccaa aagatggatt 1320

tatgacacat ccaaagtgge ttcetggagte cctgeteget tcagtggecag tgggtctggg 1380

accgactact ctctcacaat caacagecttg gaggctgaag atgetgeccac ttattactgce 1440

caacagtgga gtagtaacce gctcacgtte ggtggecggga ccaaggtgga gatcaaatag 1500

<210> 40

<211> 489

<212> PRT

<213> artificial seguence

<220>

<223> DB VE - A240 VL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 40

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val

1

5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20

25

Val Gln Pro Gly Arg

15

Thr Leu Ser Thr Tyr

30



88/ 143 <220> <221> misc_feature <223> 89 VH ; VH regi on <400> 59
gaggt gcagc tggtcgagtc tgggggaggc tcctgtgcag cgtctggatt caccgtcagt
ccagggaagg ggctggaatg ggtaggtttc gaatmsgccg cgtctgtgaa aggcagattc
ctgtatcttc aaatgaacag cctgagagcc gatagggggc tacggttcta ctttgactac tca
<210> 60 <211> 121 <212> PRT <213> Honp sapi ens <220> <221>

M SC_FEATURE <223> 89 VH ; VH region <400> 60 Qu Val G n Leu Val GQu
Ser Ay Ay Gy Leu Val Gn Pro Ay Arg 151015 Ser Leu Arg Leu Ser
Cys Al apAl @etSeis GpyvahhgrglThin Mal pRe61,Seys I 1202030pTta Met His Trp
Val Arg Gn Ata Pro Ay Lys @y Leu Gu Trpadal 354045 Ay Phe Ile
Arg Asn Lys Ala Asn Ay Ay Thr Thr Gu Tyr Ala Al a 505560 Ser Val
Lys Ay Arg Phe Thr Ile Ser Arg.Asp Asp Ser l%_‘yns Asn Thr 65707580 Leu
Tyr Leu™@ ?ﬁ“wﬁte REN Sl RLEL AR gysd’g‘ %‘p" PEArE VAl Tyr 859095
Tyr Cys Ala Arg Asp Arg y Leu Arg Phe Tyr Phe Asp Tyr Trp Ay
100105110

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 15 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
B5 90 95

Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 126 125

Ser Gly Gly Gly Gly Ser Glu Leu Val Leu Thr Gln Prc Ala Ser Leu
130 135 140

Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg
145 150 155 160

Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro
165 170 1175

Gly Ser Pro Prec Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys
180 185 190

Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala
195 200 205

Ser Ala Asn Rla Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp
210 21s 220

Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser Ala Val
225 230 235 240

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gly Gly Gly Gly Ser
245 250 255

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
260 265 270



89/143 Gn Ay Thr Thr Val Thr Val Set Ser 115120 <210> 61 <211> 357
<212> DNA <213> Honp sapi ens <220> <221> m sc_feature <223> D8 Vii ;
VH regi on <400> 61 gaggtgcagc tggtcgaes c tgggggaggc tcctgtgcag
cctctggatt caccctcagt ccaggcaagg ggctggagtg ggtggcactt gcagactccg

t gaagggccg attcaccatc ctgcaaatga acagcctgag agct gaggac gggct acggt
tctactttga ctactggggc ctgggaggtc cctgagactc60 tgcact gggt

ccgccaggcet 120 at ggaagcaa taaat actat 180 attccaagaa cacgct gt at 240

att act gsacviagagailngg30d cgghracegbleirge thA 3k Th<AdP2yH2 <211> 119
<212> PRT <213%* Hono sapi ens2&20> <221> M 8& FEATURE <223> DO Vii ;
VU region <400> 62 u Val Gn Leu Val Gu Set Ay Gy dy Val Val

Gn Pro,d y. A 51015,Set.. L Ar eu, S S Ser Ay Phe
Thlr’] LreuTtgegggl'h% JJF)PI’ Qé‘l ATy %;g ﬁya E’rcg GEy lt&ln %Eg %u Gﬁlz s?‘rpAII?e

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
305 310 315 320

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
325 330 335

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
340 345 350

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
355 360 365

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
370 375 380

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
385 390 395 400

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
405 410 415

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
420 425 430

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
435 440 445

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
450 455 460

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
465 470 475 480

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
485 490 495

Glu Ile Lys



202530 Ala Met Hi's Trp Val

Val
Set Va
Thr

Leu Tyr
Thr Ala Va

Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp
354045 Ala Leu Ile Ser Asn Asp Gy Ser Asn Lys Tyr Tyr Ala Asp

505560 Lys Ay Arg the Thy Igkgs3Ser Arg Asp Asn Set Lys Asn
Leu Arg Ala G u Asp

65707580 90/143 Leu G n Met Asn Ser
Tyr Tyr Cys 859095 Thr Arg Asp Arg
Phe Asp Tyr Trp Ay G n dy 100105110 Thr Thr Val

Gy Lou Arg Phe Tyr
Thr Va

Ser Ser

<210> 63 <211> 348 <212> DNA <213> Hono sapi ens <220> <221>
<400> 63 caggccgtgc
t gact cagno>ggcttccctc acctgcacct tgcgcagggg catcaatgtt aagccaggga
gtcctccéﬁa>gﬂaihtcctg ggctctggag tctccagccg cttctctgca ttactcatct

m sc_feature <223> A240 VL ;

ct gggct €&
agccagt

8> g% ga
syt

f%‘%héﬁ&‘%@‘?

VL

regi on

cgctt ctgcggtgtt cggcggaggg
ccagcagl20 cagactcaga taagcagcagl80

cttcggcesd,tgcagggatt 240 attactgtat gatttggcac300
<223> A240 VL - D8 VH x SEQ ID NO: 77 VHVL ; Bispecific single chain

anti

<400> 41
caggeccgtge

acctgeacct
aagccaggga
ggctctggag
ttactecatct
agcggcgcett
tetggeggeg
ggcgtggtce
agtacctatg
cttatatcaa
atctccagag
gacacggctg
ggccaaggga

cagtcagggg

ggctacacct
gaatggattg
ggecegettea
ctgcgttctg
cttgactact
ggttctggtg
gcaactctgt
gtaagttaca
gacacatcca
gactactcte

cagtggagta

body

tgactcagee
tgcgeagggg
gtcctceeca
tcteccageeg
ctgggctcca
ctgcggtgtt
geggeteegg
agcctgggag
ccatgcactyg
atgatggaag
acaattccaa
tgtattactg
ccacggtcac
ctgaagtgaa
ttactaggta
gatacattaa
caatcactac
aggacactgc
ggggccaagg
gaagtggagg
ctetgtcetee
tgaactggta
aagtggcttc
tcacaatcaa

gtaacccgct

5

ggctteecte
catcaatgtt
gtatctectg
cttecbectgea
gtctgaggat
ctggcggaggg
tggtggtggt
gtccoctgaga
ggtecegecag
caataaatac
gaacacgctg
tactagagat
cgtctectee
aaaacctggg
cacgatgcac
tcctagecgt
agacaaatcc
aacctattac
caccacggtce
ttcaggtgga
aggggagcgt
ccagcagaag
tggagtccct
cagcttggag

cacgttcggt

tectgeatete
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctectgtg
gctccaggea
tatgcagact
tatctgeaaa
agggggctac
ggaggtggty
gcctceagtga
tgggtaaggce
ggttatacta
accagcacag
tgtgcaagat
accgtctect
gcagacgaca
gccaccctga
ccgggcaagg
gctcgcttca
gctgaagatg

ggcgggacca

ctggagcatce
gtatatactg
cagactcaga
cttcggccaa
attactgtat
ccgtectagg
agctggtcga
cagecctcetgg
aggggcetgga
ccgtgaaggg
tgaacageet
ggttctactt
gatccgacgt
aggtgtcctg
aggcacctgg
attacgcaga
cctacatgga
attatgatga
caggcgaagg
ttgtactgac
gctgcagage
cacccaaaag
gtggcagigg

ckgecactta

aggtggagat

agccagtcte
gtaccagecag
taagcagecag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga
attcacccte
gtgggtggca
ccgattcacc
gagagctgag
tgactactgg
ccaactggtg
caaggcttect
acagggtctyg
cagcgtcaag
actgagcage
tcattactgc
tactagtact
ccagteteca
cagtcaaagt
atggatttat
gtctgggace
ttactgccaa

caaatag

ct ggagcat c

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
360

1020

1080

1140

1200

1260

1320

1380

1440

1497

115



ccgtcct a348

<221> M SC FEATURE <223> A240VL
Thr G n Pro Ala Ser

<210> 64 <211> 116 <212> PRT <213> Honp sapi ens <220>
VL region <400> 64 Gn Ala Val Lou
Leu Ser Ala Ser dongs Ay Al a 151015 Ser Al a Ser

Leu Thr Cys Thr
Ile Tyr Trp Tyr Gn Gn Lys Pro Gy Ser

91/ 143 Lou Lou Arg Tyr
Val 505560 Ser

Lou Arg Arg Ay Ile Asn Val

Ser Arg Phe Ser Ala Ser

Gy Al a 202530 Tyr Ser
Pro Pro G n Tyr 354045
Lys Ser Asp Ser Asp Lys Gn Gn dy Ser Gly

Lys Asp Ala Ser Ala Asn Ala

Gy Ile 65707580 Leu Leu Ile Ser Gy Lou Gn Ser Qu Asp Gu Ala Asp

Tyr Tyr

Ay dy<Fiy @

Bhos28dr

<212> P

<213>

<220>
<223> A240 VL -D8 VH x SEQ ID NO: 77 VHVL ; Bispecific

<400>

42

Gln Ala Val

1

Ser

Tyr

Leu

Ser

65

Leu

Met

Leu

Gly

Pre

145

Ser

Glu

Ala

Ser

Leu

50

Ser

Leu

Ile

Thr

Gly

130

Gly

Thr

Trp

Sex

Ile

35

Arg

Arg

Ile

Trp

Val

115

Ser

Arg

Tyr

Val

antibody

Len

Leu

20

Tyr

Tyr

Phe

Ser

His

100

Leu

Glu

Ser

ala

Ala
180

Cys 859095 Met

Thr

Thr

Trp

Lys

Ser

Gly

Ser

Gly

Val

Leu

Met

165

Leu

Ile Trp Hs Ser Ay Ala Ser Ala Val
gs 1001053. 3.0 Leu Thr Val

Gln

Cys

Tyr

Ser

Ala

70

Leu

Gly

Gly

Gln

Arg

150

His

Ile

artificial sequence

Pro

Thr

Gln

Asp

55

Ser

Gln

Ala

Gly

Leu

135

Leu

Trp

Ser

Ala

Leu

Gln

10

Ser

Lys

Ser

Ser

Cly

120

Val

Ser

val

Asn

Ser

Arg

25

Lys

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys

Arg

Asp
185

Leu

10

Arg

Pro

Lys

Ala

Asp

90

val

Gly

Ser

Ala

Gln

170

Gly

Ser

Gly

Gly

Gln

Ser

75

Glu

Phe

Gly

Gly

Ala

155

Ala

Ser

Phe Gy

Leu 115 <210> 65 <211> 10
Mius nuscul us <220> <221> M SC_FEATURE

Rla

Ile

Ser

Gln

60

Ala

Ala

Gly

Gly

Gly

140

Ser

Pro

Asn

Ser

Asn

Fro

45

Gly

Asn

Asp

Gly

Gly

125

Gly

Gly

Gly

Lys

Pro

Val

30

Pro

Ser

Rla

Tyr

Gly

110

Ser

val

Phe

Lys

Tyr
190

single chain

Gly

15

Gly

Gln

Gly

Gly

Tyr

95

Thr

Gly

Val

Thr

Gly

175

Tyr

Ala

Ala

Tyr

Val

Ile

80

Cys

Lys

Gly

Gln

Leu

160

Leu

Ala



<223> CDR-H3* A537 Shorter CDR-3 of VH of A537 with D correspondi ng
to Kabat position 95; Kabat positions 100, 100a, 100b, 101, 102
correspond to FYFDY, respectively <2@s8 <221> M SC FEATURE <223> with
"Xit, "X2", "X3" and "X4" corresponding to Kabat positions 96 ("X "),
97 ("X2"), 98 ("X3") and 99 ("X4"), respectively, of CDR-H3 of nurine
nonocl onal anti body A587 and wherein "X' represents any am no acid
residue. "Xl " is preferably "R' <220> <221> nisc_feature
<222>(2)..(5) <223> Xaa can be any naturally occurring am no acid
<400> 6&-#&@ YedalysXela2hiai® KaadlePfre Angr AdphienASyy yeraAsk510 <210> 66
<211> 10 <212¥5PAT <213> Mus2%uscul us 92/ 123 <221> M SC_FEATURE
<223> CDR-H3 A5B7 CDR-3 of Vii of A5B7 correspondi ng to Kabat

oSi L1 0515 98 1,30ucu e AR, 18050100 21008, il OB, A0, 402 <400> 66 Asp
Arg Gy LegioArg Phe Tyr Phmg Asp Tyr "1510,%210> 67 <211> 19 <212> PRT
<213> Hono sapi ens <220> <221> M SC FEATURE <223> CDR-112 59 ; CDR-2

of Vii 89
Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp

225 230 235 240

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp
245 250 255

Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser
260 265 270

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr Thr
275 280 285

Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile Gly
290 295 300

Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val Lys
305 310 315 320

Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr Met
325 330 335

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys Ala

340 345 350

Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr
355 360 365

Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly Gly
370 375 380

Ser Gly Gly Ser Gly Gly Rla Asp Asp Ile Val Leu Thr Gln Ser Pro
385 390 395 400

Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg
405 410 415

Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro Gly
420 1425 430



<400> 67 Phe Ile Arg Asn Lys Ala Asn Ay Ay Thr Thr Au Tyr Ala Al a
Set 151015 Val Lys Gy <210> 68 <211> 5 <212> PRT <213> Honop sapi ens
<220> <221> M SC_FEATURE <223> CDR-H{n#0 ; CDR1 of Vii 59 <400> 68
Set Tyr Trp Met His 15 <210> 69 <211> 17 <212> PRT <213> Hono sapi ens
<220> <221> M SC FEATURE <223> CDR-H2 A5/D8 ; CDR-2 of Vii A5/D8
<400> 69 Leu Ile Ser Asn Asp Ay Ser Asn Lys Tyr Tyr Ala Asp Ser Val
Lys 151015 93/143 dy <210> 70 <211> 5 <212> PRT <213> Honp sapi ens

Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser Gly

435

Val
450

Thr
465

Gln

Ile Lys

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

43
1500
DNA

<220>

<223> SEQ

anti

<400> 43
gacgtccaac

tcctgcaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtetg
acttattact
gagatcaaat

gtccagectg

Pro Ala Arg Phe

Ile Asn Ser Leu

Trp Ser Ser Asn

Ser Gly

Glu ARla

440

455

470

485

ID NO:
bhody

tggtgeagtc
cttctggeta
gtctggaatg
tcaagggceg
gcagcctgeg
actgccttga
gtactggttc
cteccageaac
aaagtgtazg
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg

ggaggtcect

Pro Leu

artificial sequence

aggggcetgaa

cacctttact
gattggatac
cttecacaate
ttectgaggac
ctactggggce
tggtggaagt
tetgtetetg
ttacatgaac
atccaaagtg
cteteteaca
gagtagtaac
tggatccgag

gagactectce

Ser Gly Ser

Glu Asp Ala

Thr Phe Gly

Gly

Ala
475

Gly
490

77 VAVL x D8 VH - A240 VL

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggtteag
tecteccagggg
tggtaccage
gcttctggag
atcaacagct
cegeteacgt
gtgcagctgg

tgtgcagect

445

Thr
460

Thr

Gly

; Bispecific single chain

ctggggecte
tgcactgggt
geegtggtta
aatccaccag
attactgtge
cggtcaccgt
gtggagcaga
agcgtgeccac
agaagceggg
tceetgeteg
tggaggctga
teggtggegg
tcgagtctgg

ctggattcac

Asp Tyr Ser

Tyr Tyr Cys

Thr Lys Val

Leu

Gln
480

Glu
495

agtgaaggtg
aaggcaggca
tactaattac
cacagectac
aagatattat
ctcectecagge
cgacattgta
cctgagetge
caaggcacce
cttecagtggce
agatgectgee
gaccaaggtg
gggaggcgtg

cctcagtace

60

120

180

240

300

260

420

480

540

600

660

720

180

840



<220> <221> M SC FEATURE <223> CDR-Hl1 A5/D8 ; CDR-1 of VH A5/ D8 <400>
70 Thr Tyr Ala Met H's 15 <210> 71 <211> 10 <212> PRT <213> Hono

sapi ens <220> <221> M SC_FEATURE <223p43CDR- L3 A240 ; CDR-3 of VL A240
<400> 71 Met Ile Trp H's Ser Ay Ala Ser Ala Val 1510 <210> 72 <211>
11 <212> PRT <213> Honop sapi ens <220> <221> M SC_FEATURE <223> CDR-L2
A240 ; CDR-2 of VL A240 <400> 72 Tyr Lys Sot Asp Ser Asp Lys Gn Gn
Ay Ser 1510 <210> 73 <211> 14 <212> PRT <213> Honp sapiens 94/143

<220> <Pz} SectugdtlldR sl 8adRadgho 2 ddhagtodehRodc0tta¥h A24H3 <400>
73 Thr Leu Arg Arg Gy Ile Asn Val Ay Ala Tyr Ser Ile Tyr
tcaaatgatg gaagcaataa atactatgca gactccgtga agggccgatt caccatctce 960
agagacaaltt ccaagaacac gctgtatctg caaatgaaca gectgagage tgaggacacg 1020
gctgtgtatt actgtactag agataggggg ctacggttct actttgacta ctggggccaa 1080
gggaccacgg tcaccgtcte ctcaggtggt ggtggttetg gegageggegy ctecggtggt 1140
ggtggttctg agctcgtget gactcageceg gcttccctet ctgeatetcee tggageatca 1200
gccagtcteca cetgecacctt gocgcagggge atcaatgttg gtgectacag tatatactgg 1260
taccagcaga agccagggag tcectecccag tatctcctga ggtacaaatc agactcagat 1320
aagcagcagg'gctctggagt ctccagecge ttetetgeat ccaaagatge tteggcecaat 1380
gcagggattt tactcatcte tgggctccag tetgaggatg aggectgacta ttactgtatg 1440
atttggcaca geggegette tgeggtgtic ggeggaggga ccaagttgac cgtectatag 1500
<210> 44
<211> 499
<212> PRT
<213> artificial seqguence
<220>
<223> SEQ ID NO: 77 VHVL x D8 VH - A240 VL ; Bispecific single chain
antibody
<400> 44
Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phne Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

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



1510 <210> 74 <211> 32 <212> DNA <213> artificial sequence <220>
<223> 5' CEACAMb EcoRI ; oligonucl eotide <400> 74 gaattcgcca
ccatggagtc tccctcggcc cc32 <210> 75 732431> 24 <212> DNA <213>
artificial sequence <220> <223> 3' CEACAMb Sall ; oligonucleotide
<400> 75 gtcgacctat atcagagcaa cccc <210>76 <211>702 <212>PRT
<213>Hono sapi ens <220> <221>M SC FEATURE <223>CEACAMbI NN 004363)
<400>76 ; 24 protein Mt Au Ser Pro Ser Ala Pro Pro H's Arg Trp Cys
Ile Pro Trp G n 151015 Arg Leu Leu Leu Thr Ala Ser Leu Leu Thr Phe
Trp Asn Pro Pro Thr 202530 Thr Ala Lys Leu Thr Ile GQu Set Thr Pro

Phe AsnTtVthrAyaéL @ru\f@ §er Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
163 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
180 185 130

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
185 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala
260 265 270

BAla Ser Gly Phe Thr Leu Ser Thr Tyr Ala Met His Trp Val Arg Gln
275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Leu Ile Ser Asn Asp Gly
290 295 300

Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
305 310 315 320

Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg
325 330 335

Ala Glu Asp Thr Ala Val Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg
340 345 350



354045 Lys G n Val Lou Lou Lou Val H's Asn Leu Pro G n H's Leu Phe

Ay
Arg
Ay
Leu
Leu
Gn
Asn
Thr
Asn
Ay
Al a
Ser

505560 95/143 Tyr Ser Trp Tyr Lys Ay GQu Arg Val Asp Gy Asn

Gnlle lle 65707580 Ay Tyr Valumdze Ay Thr Gn Gn Ala Thr Pro
Pro Ala Tyr Ser 859095 Ay Arg Qu Ile Ile Tyr Pro Asn Al a Set

LU Ile Gn Asn Ile 100105110 Ile G n Asn Asp Thr Gy Phe Tyr Thr
Hs Val Ile Lys Ser Asp 115120125 Leu Val Asn Au Gu Ala Thr Gy
Phe Arg val Tyr Pro GQu Leu 130135140 Pro Lys Pro Set Ile Ser Set
Asn Ser Lys Pro Val G u Asp Lys 145150155160 Asp Al a Val Al a Phe
Cys u Pro Au Thr dn Asp Ala Thr Tyr 165170175 Leu Trp Trp Val
AsnFhe Frrsghe deuTyr Brovaly St S BheAFY YaauTid Wll80188190 Leu Ser Asn
Asn Arg T Leu Thr Leu #fe Asn vai Thr3%rg Asn 195200205 Asp Thr
Ser Tyr Lys Cys GQu Thr Gn Asn Pro Val Set Ala Arg 210215220 Arg

AspeiSes1yValy dilvesd-een ATy YAl clseterTyly 8yWeRr 614264 &Alla Pro

225230235280 Thr Ile Set #rso Leu Asn Thradgset Tyr Arg Ser Gy G u Asn

Leu

Asn

Leu Val Leu Thr Gln Pre¢ Ala Ser Leu Ser Ala Ser Pro Gly Ala Ser
385 390 395 400

Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr
‘ 405 410 415

Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu
420 425 430

Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val Ser
435 440 445

Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile Leu
450 : 455 460

Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Met
4865 470 475 480

Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys Leu
485 490 495

Thr Val Leu

<210> 45 .
<211> 1500
<212> DNA
<213> artificial sequence

<220>°

€223> SEQ ID NO: 77 VHVL x A240 VL - DB VH ; Bispecific single chain
antibody

<400> 45

gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggcctc agtgaaggtg 60

tcectgecaagg cttctggeta cacctttact aggtacacga tgcactgggt aaggcaggcea 120
cctggacagg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180

gcagacagcg tcaagggccg cttcacaatc actacagaca aatccaccag cacagcctac 240



245250255 Lou Ser Cys His Ala Ala Ser Asn Pro Pro Ala G n Tyr Sot Trp
Phe 260265270 Val Asn Gy Thr Phe Gn Gn Set Thr Gn Qu Leu Phe Ile
Pro Asn 275280285 96/143 Asp Thr Q- nkeu Asn Arg Thr Thr Val Thr Thr
Ile Thr Val Tyr Al a 305310315320 A u Pro Pro Lys Pro Phe Ile Thr Ser
Asn Asn Ser Asn Pro Val du 325330335 Asp G u Asp Ala Val Ala Leu Thr
Cys Qu Pro du Ile @n Asn Thr 340345350 Thr Tyr Leu Trp Trp Val Asn
M Gn Ser Leu Pro Val Ser Pro Arg 355360365 Leu G n Leu Ser Asn Asp
Asn Ar gathf3iadi@dl oTiloctRY di@thaS@lc Makcabbér 373738 egeAsn As@p Val Gy
Pro Tyr u Cys Ay Ile An Asn Qu Leu Ser 385390395400 Val Asp Hi's
Ser AspdPeatcvat aftasciiga Aseroviede taagycEyea Ghgrciycot ASertd@84104319 Asp Pro
Thr Ile Ser Pro Ser Tyr Thr Tyr Tyr Arg Pro Ay Val Asn 420425430 Leu
Ser Leu ' n.Pro Pro. Ala Gn Ser ,.435440445
Trp LowTre s g hen Froodth Sl TD Mtk Sl medie
45045546€)a&et gtAs ficdab@ad et §clctgy Set Ao b gdgh dech WcddphettBr Gy G n Al a

Asn

agagccagtc aaagtgtaag ttacatgaac tggtaccage agaagccggg caaggcacce 540

aaaagatgga tttatgacac atccaaagtg gcttctggag tccectgeteg cticagtgge 600

agtgggtctg ggaccgacta ctctctcaca atcaacaget tggaggctga agatgetgee 660

acttattact gccaacagtg gagtagtaac cecgetcacgt tcggtggcgg gaccaaggtg 120

gagatcaaat ccggaggtgg tggatcccag geccgtgetga ctcagoccgge ttecctetcet 780

gcatcktcctg gagcatcagce cagtctcacc tgcaccttge gecaggggcat caatgttggt 840

gcctacagta tatactggta ccagcagaag ccagggagtc ctccccagta tctectgagg 900

tacaaatcag actcagataa gcagcagggc tctggagtct ccageccgctt ctetgeatcee 960

aaagatgctt cggccaatgc agggatttta ctcatctetg ggcteccagtc tgaggatgag 1020

gctgactatt actgtatgat ttggcacage ggcocgettctg cggtgttcocgg cggagggace 1080

aagttgaccg tcctaggtgg tggtggttct ggcggeggeg geteccggtgg tggtggttcet 1140

gaggtgcagc tggtcgagte tgggggaggc gtggtccago ctgggaggte cetgagactc 1200

tcctgtgcag cctctggatt caccctcagt acctatgeca tgcactgggt ccgccagget 1260

ccaggcaagg gdctggagtyg ggtggcactt atatcaaatg atggaagcecaa taaatactat 1320

gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgetgtat 1380

ctgcaaatga acagcctgag agetgaggac acqggetgtgt attactgtac tagagatagg 1440

gggctacggt tctactttga ctactgggge caagggacca cggtcaccgt ctcctcctag 1500

<210> 46

<211> 489

<212> PRT

<213> artificial sequence

<220>

<223> SEQ ID NO: 77 VHVL x A240 VL - DB VH ; Bispecific single chain
antibedy

<400> 46

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr



465470475480 Asn Ser Ala Ser Gy His Ser Arg Thr Thr Val Lys Thr Ile
Thr Val 485490495 Ser Ala G u Leu Pro Lys Pro Ser Ile Ser Ser Asn Asn
Ser Lys Pro 500505510 Val A u Asp Lysaéssp Ala Val Ala Phe Thr Cys G u
Pro Qu Ala G n 515520525 97/143 Pro Arg Len G n Leu Ser Asn Ay Asn
Arg Thr Lou Thr Leu Phe Asn 545550555560 Val Thr Arg Asn Asp Ala Arg
Ala Tyr Val Cys Gy Ile Gn Asn Set 565570575 Val Ser Ala Asn Arg Set
Asp Pro Val Thr Leu Asp Val Leu Tyr dy 580585590 Pro Asp Thr Pro Ile
Ile Ser Pro Pro fsp Ser Ser Tyrszdeu Ser Ay 595600605 Ala Asn Lev Asn
Leu Ser Cys His Ser Ala Ser Asn Pro Ser Pro G n 610615620 Tyr Ser Trp
Arg Ile Asn Gy Ile Pro An Gn Hs Thr Gn Val Leu 625630635640 Phe
|l e Al aThry¥et| i Ty VPr Brop8ih AsnPrsAlYGEIP Fhtr LemyFluaFp Bfs Phe 645650655
Val Set Asn L&u Ala Thr Ay Aorg Asn Asn Ser*ile val Lys Set Ile

660665670 Thr Val Set Ala Set Ay Thr Set Pro Gy Leu Set Ala Ay Al a
Thr 6756806851 dahsnChaye bdrendetny by Gloyadabyd £1b N sdd yaiVal Ala Leu lle

50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
63 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 85

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

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Proe Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 185 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gily Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
180 185 190

Giy Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro
245 250 255



690695700 <210> 77 <211> 243 <212> PRT <213> artificial

sequence

<220> <223> De-i nmmuni zed anti-CD3 VHVL single chain Fv as descri bed

i n W2005/ 040220 <400> 7 Asp Val

Lys Lys Pro Ay Ala 151015 Set Val
Tyr Thr Phe Thr Arg Tyr 202530 98/143 Thr

Ala Pro Ay Gn Gy Leu Au Trp Ile 354045 Ay Tyr

G mheu Val

Lys Val

Arg Ay Tyr Thr Asn Tyr Ala Asp Ser Val
|| e Thr alhseAsgn EySAaGeEerlfo 8ef aThseAnda Syr LEDTR/DROTMet G u Leu Ser
Ser Leu Arg Ser &M Asp Thr Al a2dhr Tyr Tyr Cyg7859095 Ala Arg Tyr

Tyr Asp Asp H's Tyr Cys Leu Asp Tyr Trp Ay Gn dy 100105110 Thr Thr

Jdy. S 115120125 d
0 - oSen By 115120125 S

Val Thr aL Sgr t y
L r r I
4 Y Sefs A % y°

Ser Ay

Pro Ala Thr

Ser

305

Lys

Ser

Ser

Gly

Val

385

Ser

Val

Asn

Thr

Ser

485

Gly

Lou Ser

Asp Lys Gln

Asp

Glu

Ala

Ser

370

Glu

Cys

Arg

Asp

Ile

450

Leu

Leu

Ala

Asp

Val

355

Gly

Ser

Ala

Gln

Gly

435

Ser

Arg

Arg

Ser

Glu

340

Phe

Gly

Gly

Ala

Ala

420

Ser

Arg

Ala

Phe

L

Al a

Leu Ser
145150155160 Arg Ala Set G n Ser Val
Lys Pr OG11'625§.8793:‘|.°751Y Ser Pro

Gln

Ala

325

Ala

Gly

Gly

Gly

Ser

405

Pro

Asn

Asp

Glu

Tyr
485

Gly

310

Asn

Asp

Gly

Gly

Gly

390

Gly

Gly

Lys

Asn

Asp

470

Phe

Q’A{as

h

53

S

t

er
e

dn Ser

Ay A

a du Vval

Ser Cys Lys Ala Set Gy
Met His Trp Val

Arg Gn

Ile Asn Pro Set

505560 Lys Ay Arg Phe Thr

Pro Gy Gu Arg Ala Thr

Set Tyr

130135140

Leu Sec Cys

Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp

295

Ser

Ala

Tyr

Gly

Ser

375

Val

Phe

Lys

Tyr

Ser

455

Thr

Asp

Gly

Gly

Tyr

Thr

360

Gly

Val

Thr

Gly

Tyr

440

Lys

Ala

Tyr

Val

Ile

Cys

345

Lys

Gly

Gln

Leu

Leu

425

Ala

Asn

Val

Trp

Ser

Leu

330

Met

Leu

Gly

Pro

Ser

410

Glu

Asp

Thr

Tyr

Gly
490

Ser

315

Leu

Ile

Thr

Gly

Gly

395

Thr

Trp

Ser

Leu

Tyr

475

Gln

300

Arg

Ile

Trp

Val

Ser

380

Arg

Tyr

Val

Val

Tyr

460

Cys

Gly

Phe

Ser

His

Leu

365

Glu

Ser

Ala

Ala

Lys

445

Leu

Thr

Thr

Ser

Gly

Ser

350

Gly

Val

Leu

Met

Leu

430

Gly

Gln

Arg

Thr

Ala

Leu

335

Gly

Gly

Gln

Arg

His

115

Ile

Arg

Met

Asp

val
495

Ser

320

Gln

Ala

Gly

Leu

Leu

400

Trp

Ser

Phe

Asn

Arg

480

Thr

Met Asn Trp Tyr Gn Gn



Gy Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Al a Set
180185190 Gy Val Pro Ala Arg Phe Set Ay Set Ay Set Gy Thr Asp Tyr
Set 195200205 Leu Thr Ile Asn Set Lew1d8 u Ala G u Asp Ala Ala Thr Tyr
Tyr Cys 210215220 G n A n Trp Ser Ser Asn Pro Leu Thr Phe Gy Ay Ay
Thr Lys Val 225230235240 Gu Ile Lys <210> 78 <211> 38 <212> DNA

99/ 143 <213> artificial sequence <220> <223> 5'-huVKl - Sacl - 2001 ;

ol i gonucl eoti de <400> 78 gagccgcacg agcccgagct ccagat gacc cagtctcc38
<210> 7®a1 sex2dek> 38 <212> DNA

<210> 47

<211> 756

<212> DNR

<213> artificial sequence

<220>

<223> A5B7 VH - A240 VL ; Single chain Fv

<400> 47

gaggtgcage tggtcgagtc aggaggagge ttggtacagc ctgggggttc tctgagacte 60
tcectgtgecaa cttotgggtt caccttcact gattactaca tgaactgggt cecgecagect 120
ccaggaaagqg cacttgagtg gttgggtttt attggaaaca aagctaatgg ttacacaaca 180
gagtacagtg catctgtgaa gggtcggttc accatctcca gagataaatc ccaaagcatc 240
ctctatcttc aaatgaacac cctgagaget gaggacagtg ccacttatta ctgtaccaga 300
gatagggggc tacggttcta ctttgactac tggggccaag ggaccacggt caccgtctcce 360
tcaggtggtg gtggttcectgg cggeggegyge teeggtggtg gtggttctca ggecgtgetg 420
actcagccgyg cttccctcte tgcatctcct ggagcatcag ccagtctcac ctgecaccttg 4180
cgcaggggea tcaatgttgg tgcectacagt atatactggt accagcagaa geccagggagt 540
cctccccagt atctcctgag gtacaaatca gactcagata agcagcaggg ctctggagte 600
tccageeget tcoctetgeate caaagatget teggccaatg cagggatttt actcatetet 660
gggctccagt ctgaggatga ggctgactat tactgtatga tttggcacag cggegettct 720
geggtgtteyg geggagggac caagttgacce gtccta 1586
<210> 48

<211> 252

<212> PRT

<213> artificial sequence

<220>

<223> ASB7 VH - A240 VL ; Single chain Fv

<400> 48

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phes Thr Phe Thr Asp Tyr

20

25

30

Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu

35

40

45



<213> artificial
ol i gonucl eoti de <400> 79

cagtctcc38 <210> 80 <211> 38 <212> DWA4x213> artificial

sequence

<220>

<220> <223> 5' - huVK3- Sacl - 2001

artificial

<400> 81 gagccgcacg agcccgagct cacactcacg cagtctcc38

Gly Phe Ile Gly Asn Lys

Ser
65

Leu

Tyr

Gln

Gly

Ser

145

Arg

Lys

Asp

Bsp

Glu

225

Ala

50

Val

Tyr

Cys

Gly

Gly

130

Leu

Arg

Preo

Lys

Ala

210

Asp

Val

<210>
<211l>
<212>
<213>

Lys

Leu

Thr

Thr

115

Ser

Ser

Gly

Gly

Gln

195

Ser

Glu

Phe

49
753
DNA
Homeo

Gly

Gln

Arg

100

Thr

Gly

Ala

Ile

Ser

180

Gln

Ala

Ala

Gly

Arg

Met
BS

Asp

Val

Gly

Ser

Asn

165

Gly

Asn

Asp

Gly
245

saplens

Phe
70

Asn T

Arg

Thr

Gly

Pre

150

Val

Pro

Ser

Ala

Tyr

230

Gly

Ala
55

Thr

Gly

Val

Gly

135

Gly

Gly

Gln

Gly

Gly

215

Ty

Thr

Asn

Ile

Leu

Leu

Ser

120

Ser

Ala

Ala

Tyr

Val

200

Ile

Cys

Lys

<223> 5' - huVX214- Saci - 2001 ;
gagccgcacg agcccgagct cgtgat gacy

sequence

; ol igonucl eotide <400> 80 gagccgcacg
agcccgagct cgtgw gacr cagtctcc38 <210> 81 <211> 38 <212> DNA <213>
sequence <220> <223> 5'-huVK5- Sacl-2001 ;

Gly

Ser

Arg

Arg

105

Ser

Gln

Ser

Tyr

Leu

185

Ser

Leu

Met

Leu

Tyr

Arg

Ala
a0

Phe

Gly

Ala

Ala

Ser

170

Leu

Ser

Leu

Ile

Thr
250

Thr

Asp

75

Glu

Tyr

Gly

Val

Ser

155

Ile

Arg

Arg

Ile

Trp

235

Val

Thr
60

Lys

Asp

Phe

Gly

Leu

140

Leu

Tyr

Tyr

Phe

Ser

220

His

Leu

Glu

Ser

Ser

Asp

Gly

125

Thr

Thr

Trp

Lys

Ser

205

Gly

Ser

ol i gonucl eot i de

TIyr Ser Ala

Gln

Ala

Tyr

110

Ser

Gln

Cys

Tyr

Ser

130

Ala

Leu

Gly

Ser

Thr
85

Trp

Gly

Pro

Thr

Gln

175

Asp

Ser

Gln

Ala

Ile
80

Tyz

Gly

Gly

Ala

Leu

160

Gln

Ser

Lys

Ser

Ser
240



<210> 82 <211> 38 <212> DNA <213> ARTI FI Cl AL SEQUENCE <220> <223>

5' - huVK6- Sacl - 2001

ol i gonucl eoti de <400> 82 gagccgcacg agcccgagct

cgtgctgact cagtctcc38 <210> 83 <211xpp44 <212> DNA 100/ 143 <213>

artificial

sequence <220> <223> 3'-hu-Vk-J1-Spel-Bsi W

ol i gonucl eoti de <400> 83 gacgacacta gttgcagcca ccgtacgttt gatttccacc
ttggtccd7 <210> 84 <211> 47 <212> DNA <213> artificial
; oligonucl eotide <400> 84 gacgacacta

<223> 3' - hu-Vk-J214- Spel

gttgcagcca ccgtacgttt gatctccasc ttggtccd7 <210> 85

<220>

<221> misc_feature

<223> A5 VH - Az240 VL ;

<400> 459
gaggtgcagce

tcetgtgeag
ccaggcaagg
gcagactccg
ctgcaaatga
gggctacggt
ggtggtggtt
ccggettece
ggcatcaatg
cagtatctce

cgcttctetg

cagtctgagg

ttcggcggag

<210>
<211>
212>
<213>

50
250
ERT

<220>
<221>
<223>

<400> 50

Glu Val Gln Len

1

Ser lLeu Arg Leu

Ala Met His Trp

35

Ala Leu Ile Ser

50

tggtegagte
cctetggatt
ggctggagtg
tgaagggceg
acagccetgag
tctactttoa
ctggcggegy
tctctgecatce
ttggtgecta
tgaggtacaa
catccaaaga
atgaggctga

ggaccaagtt

Homo sapiens

MISC_FEATURE
A5 VH - A240 VL

5

20

-Bsi /W

Single

tgggggaggce

cacccteagt
ggtggcactt
attcaccatc
agctgaggac
ctactgggge
cggctceggt
tcctggagea
cagtatatac
atcagactca
tgcttcggee
ctattactagt

gaccgtecta

; Single

Val Glu Ser Gly

Ser Cys Ala Ala

Val Arg Gln Ala

40

Asn Asp Gly Ser

55

chain Fv

gtggtccagc
acctatgecea
atatcaaatg
tccagagaca
acggccgtgt
caagggacca
ggtggtggtt
tcagecagtce
tggtaccagce
gataagcagc
aatgcaggga
atgatttggc

tag

chain Fv

Gly Gly val
10

Ser Gly Phe
25

Pro Gly Lys

Asn Lys Tyr

sequence <220>

<211> 47

ctgggaggtc cctgagactc 60
tgcactgggt cecgecagget 120
atggaagcaa taaatactat 180
atteccaagaa cacgctgtat 240
attactgtgc gagagatagg 300
cggtcaccgt ctcctcaggt 360
ctcaggecgt getgactcag 4120
tcacctgecac cttgegcagg 480
agaagccagq gagtcctcee 540
agggctctgg agtctecage 600
ttttactcat ctetgggete 660
acagcggcge ttectgeggtg 720

753

Val Gln Pro Gly Arg

15

Thr Leu Ser Thr Tyr

30

Gly Leu Glu Trp Val

45

Tyxr Ala
60

Asp Ser val



<212> DNA

3' - hu- Vk- J3- Spel - Bsi W

Lys

65

Leu

Ala

Thr

Sex

Ser

145

Gly

Gly

Gln

Ser

Glu

225

Phe

<213> artificial

Gly

Gln

Arg

Thr

Gly

130

Ala

Ile

Ser

Gln

Ala

210

Ala

Gly

<210>
<21i1>
<212>
<213>

<220>
<221>
<223>

<400>

Arg

Met

Asp

Val

115

Gly

Ser

Asn

Pro

Gly

195

Asn

Asp

Gly

51
759
DNA
Homo

Phe

Asn

Arg

100

Thr

Gly

Pro

Val

Pro

180

Ser

Ala

Tyr

Gly

Thz

Ser

B5

Gly

Val

Gly

Gly

Gly

165

Gln

Gly

Gly

Tyr

Thr
245

sapiens

misc_feature
B9 vH - A240 VL ; Single chain Fv

31

Ile

70

Leu

Leu

Ser

Ser

Ala

150

Ala

Tyr

Val

Cys
230

Lys

Ser

Arg

Arg

Ser

Gln

135

Ser

Tyr

Leu

Ser

Leu

215

Met

Leu

sequence

Arg

Ala

Phe

Gly

120

Ala

Ala

Ser

Leu

Ser

200

Leu

Ile

Thr

Asp

Glu

Tyr

105

Gly

Val

Ser

Ile

Arg

185

Arg

Ile

Trp

Val

Asn

Asp

90

Phe

Gly

Leu

Leu

Tyr

170

Tyr

Phe

Ser

His

Leun
250

Ser

75

Thr

Asp

Gly

Thr

Thrx

155

Trp

Lys

Ser

Gly

Ser
235

<220>
ol i gonucl eoti de <400> 85
gttgcagcca ccgtacgttt gatatccact ttgguexd7 <210> 86

Lys

Ala

Tyr

Ser

Gln

140

Cys

Tyr

Ser

Ala

Leu

220

Gly

Asn

Val

Trp

Gly

125

Pro

Thr

Gln

Asp

Ser

205

Gln

Ala

<223>

Thr Leu

Tyr Tyr
95

Gly Glm
110

Gly Gly

Ala Ser

Leu Arg

Gln Lys

175

Ser Asp

120

Lys Asp

Ser Glu

Ser Ala

gacgacact a
<211> 47

Tyr

80

Cys

Gly

Gly

Leu

Arg

160

Pro

Lys

Ala

Asp

Val
240



<212> DNA <213> artificial sequence <220> <223>
3' - hu- Vk-J5- Spel -Bsi W ; ol igonucl eotide <400> 86 gacgacact a
gttgcagcca ccgtacgttt aatctccagt cgsgagscd7 <210> 87 <211>

gaggtgcagc tggtcgagtc tgggggagge ttggtccage ctgggaggtc cctgagacte 60
tcctgtgcag cgtctggatt caccgtcagt zgectactgga tgcactgggt ccgccaaget 120
ccagggaagg ggctggaatg ggtaggtttc attagaaaca aagctaatgg tgggacaaca 180
gaatacgeceg cgtctgtgaa aggcagattc accatctcaa gagatgattc caagazacacg 240
ctgtatettc aaatgaacag cctgagagecc gaggacacgg ccgtgtatta ctgtgcaaga 300
gatagggggc tacggttcta ctttgactac tggggecaag ggaccacggt caccegtcetec 360
tcaggtggtg gtggttctgg cggcggegge tecggtggty gtggttetea ggecgtgetg 420
actcageegg ctteoectcte tgecatctecet ggagecatcag ccagtctcac ctgcaccttg 480
cgcaggggea tcaatgttgg tgectacagt atatactggt accagcagaa geccagggagt 540
cctccecagt atctecctgag gtacaaatca gactcagata agcagcaggg ctetggagte 600
tccagecget tectcotgcate caaagatget tcggccaatg cagggatttt actcatcetcet 660
gggctccagt ctgaggatga ggctgactat tactgtatgs tttggcacag cggegettcet 720
geggtgtteg geggagggac caagttgacc gtectatag 759
<210> 52

<211> 252

<212> PRT
<213> Homb sapiens

<220>

<221> MISC_FEATURE

<223> B9 VH - A240VL ; Single chain Fv

<400> b2

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Rla Ser Gly Phe Thr Val Ser Ser Tyr
20 .25 30

Trp Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

‘Gly Phe Ile Arg Asn Lys Ala Asn Gly Gly Thr Thr Glu Tyr Ala Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr



41 <212> DNA <213> artificial sequence <220> <223>
5' - huVL1la- Sac1- 2001 ; oligonucl eotide <400> 87 gagccgcacg
agcccgagct cgtgttgacg cagccgccct c4B3a10> 88 <211> 41 101/ 143

85 90 85

Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gin Ala Val Leu Thr Gln Pro Ala
130 135 140

Ser Leu Ser Ala Ser Pro Gly Ala Ser Alz Ser Leu Thr Cys Thr Leu
145 150 155 160

Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln
165 170 175

Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180 185 190

Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys
195 200 205

Asp Ala Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser
210 215 220

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
245 250

€210> 53

<211> 753

<212> DNA

<213> Homo sapiens
<220>

<221> misc_feature

<223> DB VH - A240VL ; Single chain Fv

<400> 53
gaggtgcage tggtcgagtc tgggggagge gtggtcocage ctgggaggtc cctgagactce 60

tcctgtgcag cctctggatt caccctcagt acctatgeca tgcactgggt ccgccagget 120

ccaggeaaqg ggctggagtg ggtggcactt atatcaaatg atggaagcaa taaatactat 180



<212> DNA <213> artificial sequence <220> <223> 5'-huVL1b- Sacl-2001 ;
ol i gonucl eoti de <400> 88 gagccgcacg agcccgagct cgtgctgact cagccaccct
c4l <210> 89 <211> 44 <212> DNA <2138¥1#rtificial sequence <220> <223>
5' -huVL2- Sacl - 2001 ; oligonucl eoti de <400> 89 gagccgcagg agcccgagct
cgccctgact cagcctscct ccgt44 <210> 90 <211> 35 <212> DNA <213>
artificial sequence <220> <223> 5'-huVL4-Sacl-2001 ; oligonucl eotide
<400> 90 acctgcgagc tcgtgctgac tcarycnycc tctgc35 <210> 91 <211> 33
<212> DNA <213> artificial sequence <220> <223> 5'-huVL5- Sacl -2001 ;
ol i gonurskest Fade tse4Q@rscP bt traetafjec gageyabeyt Yotrepmgad cagyeatstt t49€33 <210>
92 <211> 32 <212> DNA <213> artificial sequence <220> <223>

5' - huVLBISHETI0BTE 987 PEUHBII e FEPHE T ot 29 oL £1G5E8Hage t 3P gct gac

t CagcC%@@tatcgg?tztct:laggtjta-é%tactggggc 360

caagggacca cggtecaccgt ctectecaggt

ggtggtggtt
ccggettece
ggcatcaatg
cagtatctcc
cgcttetetg
cagtctgagg

ttcggcggag

ctggegygcgg
tctetgeate
ttggtgccta
tgaggtacaa
catccaaaga
atgaggctga

ggaccaagtt

cggcteeggt
tcctggag;a
cagtatatac
atcagactca
tgctteggee
ctattactgt

gaccgtccta

ggtggtggtt
tcagccagtc
tggtaccage
gataagcagce
aatgcaggga
atgatttggce

tag

ctcaggccgt
tcacctgecac
agaagccagyg
agggctctgg

ttttactecat

acagcggege

gctgactcag
cttgcgecagg
gagtcctcece
agtctecagce
ctctgggetce

ttetgeggtyg

420

480

540

600

660

120

753

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

54

250

PRT

Homo sapiens

<220>
<221>
<223>

MISC_FEATURE
D8 VH - A240VL ; Single chain Fv

<400> 54

Glu Val Gln Leu Val
1 5

Glu Ser Gly Gly Gly Val Val Gln Prc Gly Arg

Ala Ala Phe Thr Ser Thr

30

Ser Leu

25

Leu Ser

20

Ser Leu Arg Cys Gly Tyr

Ala Met val Gln Ala

40

His
35

Txp Arg Pro Gly Leu Glu Val

45

Lys Gly Trp

Ala Leu Ile Ser Asn

50

Asp Gly Ser Asn Lys Tyr Tyr Ala Ser Val

60

Asp

Phe Thr Ile

70

Lys Ser

65

Gly Arg Ser Asn Thr Leu

75

Arg Asp Asn Lys Tyr

80

Gln Met Ser Leu Ala

B5

Leu Asn Arg Glu Asp Thr Ala Val

90

Tyr Tyr

95

Cys

Thr Arg Asp Arg Leu Phe Phe Gln

100

Gly Arg Tyr

105

Asp Tyr Trp Gly

110

Gly




<212> DNA <213> artificial
ol i gonucl eoti de <400> 93 gagccgcacg agcccgagct
<211> 41 ss4212> DNA

sequence <220> <223> 5'-huVL3/9-Sacl -2001

cgwgct gact
<213> artificial

cagccaccyt c4l <210> 94

seqguence <220> <223> 5' - huVL7/ 8- Sacl - 2001

Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly

115 120 125
Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro Rla Ser Leu

130 135 140
Ser Ala Ser Pro Gly Bla Ser Ala Ser Leu Thr Cys Thr Leun Arg Arg
145 150 155 160
Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro
165 170 175
Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys
180 185 190

Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala

185 200 205
Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp

210 215 220
Glu Ala Bsp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser Ala Val
225 230 235 240
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
245 250

<210> 55
<211> 383
<212> DNA
<213> Mus rusculus
<220>
<221> misc_feature
£223> A5B7 VH ; VH region
<400> 55
gaggtgcagc tggtcgagtc aggaggagyge ttggtacagc ctgggggttc tctgagacte 60
tectgtgeaa cttetgggtt caccttcact gattactaca tgaactgggt ccgccagect 120
ccaggaaadg cacttgagtg gttgggtttt attggaaaca aagctaatgg ttacacaaca 180
gagtacagtg catctgtgaa gggtcggtte accateteca gagataaatc ccazagcate 240
ctctatcttc aaatgaacac cctgagagct gaggacagtq ccacttatta ctgtaccaga 300
gatagggggc tacggttcta ctttgactac tggggccaag ggaccacggt caccgtctec 360



; ol igonucl eotide <400> 94

caggagccnt c41 <210> 95 <211> 33 <212> DNA <213> artifici al

gagccgcacg agcccgagct cgt ggtgacy

sequence

<220> <223> 3' - hu-VI am Bl nl - Spel - 208#143 ol i gonucl eoti de <400> 95
cgtgggacta gtcttgggct gacctaggac ggt 33 <210> 96
sequence

DNA <213> artificial

tca

<210>
<2il1>
<212>
<213>

<220>

56
121
PRT

Mus musculus

<221> MISC_FEATURE

<223> B5B7 VH ;

<400>

Glu val
1

Ser Leu

Tyr Met

Gly Phe
50

Ser Val
65

Leu Tyr

Tyr Cys

Gln Gly

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

<220>
<221>
<223>

<400>

gaggtgcagc tggtcgagtc tgggggaggc gtggtccage ctgggaggte cctgagacte

56

Gln Leu

Arg Leu
20

Asn Trp
35

Ile Gly

Lys Gly

Leu Gln

Thr Arg
100

Thr Thzr
ii5

57
357
DNA

VH

val

Ser

Val

Asn

Arg

Met

85

Asp

Val

Heme sapiens

misc_feature
A5 VH ; VH regien

57

region

Glu

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Ser

Ala

Gln

Ala

55

Thr

Thr

Gly

Val

Gly

Thr

Pro

40

Asn

Ile

Leu

Leu

Ser
120

Gly

Ser

25

Pro

Gly

Ser

Arg

Arg

105

Ser

Gly

10

Gly

Gly

Tyr

Arg

Ala

90

Phe

Leu

Phe

Lys

Thr

Asp

75

Glu

Tyr

val

Thr

Ala

Thr

60

Lys

Asp

Phe

Gln

Phe

Leu

45

Glu

Ser

Ser

Asp

Pro

Thr

30

Glu

Tyr

Gln

Ala

Tyr
110

<211> 33

Gly

Asp

Trp

Ser

Ser

Thr

55

Trp

Gly

Tyr

Leu

Ala

Ile

80

Tyr

Gly

<212>

363

60




<220>

<223> 3' - hu-VlI ank- Bl nl - Spel - 2002 ;

cgtgggacta gtcttgggct gaccgaggac ggt33 <210> 97

DNA

<213> artificial sequence 87/143
tcctgtgcag cctcoctggatt caccctcagt acctatgeca
ccaggcaagg ggctggagtg ggtggcactt atatcaaatg
gcagactceg tgaagggcecg attcaccatc tccagagaca
ctgcaaatga acagcctgag agctgaggac acggccgtgt
gggctacggt tctactttga ctactggggc caagggacca
<210> 58
<211> 119
<212> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE
<223> A5 VH ; VH region
<400> 58
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20 25
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
100 105
Thr Thr Val Thr Val Ser Ser
115
<210> 59
<211> 363
<212> DNA
<213> Homo sapiens

tgcactgggt
atggaagcaa
attccaagaa
attactgtgce

cggtcaccgt

Val Gln Pro

Thr Ser

30

Leu

Leu Glu

45

Gly

Tyr Rla

60

Asp

Lys Asn Thr

Ala Val Tyr

Tyr Trp Gly

110

ccgccaggcet
taaatactat
cacgctgtat
gagagatagg

ctcectca

Gly
15

Arg

Thr Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Gln Gly

ol i gonucl eoti de <400> 96
<211> 31

<212>

120
180
240
300

357



<220> <223> 5'-primer 5 -AVH Xhol ; oligonucl eotide <400> 97

gt cacact cg agtcaggagg aggcttggta c31 <210> 98 <211> 31 103/143 <212>
DNA <213> artificial sequence <220>88283> 3' -pri ner 31- AVH Bst El |

ol i gonucl eoti de <400> 98 gtcacaggtg accgtggtcc cttggcccca g3l <210>
99 <211> 10 <212> PRT <213> artificial sequence <220> <223> Flag tag
<400> 99

<220>

<221> misc_feature

<223> B9 VH ; VH region

<400> 59
gaggtgcage

tcectgtgeag
ccagggaagg
gaatacgcecyg

ctgtatcttc

gatagggggc

tca

<210> 60
<211> 121
<212> PRT
<213> Homo

<220>
<221>
<223>

<400> 60

Glu val Gln
1

Ser Leu Arg

Met His

35

Trp

Phe
50

Gly Ile

Ser Val

65

Lys

Leu Tyr Leu

Tyr Cys Ala

tggtegagte
cgkctggatt
ggctggaatg
cgtctgtgaa
aaatgaacag

tacggttcta

sapiens

MISC_FEATURE
BS VH ; VH region

Leu Val Gl

Leu Ser

20

Cy

Trp Val Ar

Arg Asn Ly

Gly Arg Ph

70

Gln Met As

85

Arg Ar

100

Asp

tgggggagge
caccgtcagt
ggtaggtttc
aggcagattc
cctgagagece

ctttgactac

u Ser Gly

Ala

s Ala

Ala
40

g Gln

s Ala
55

Asn
e Thr Ile
Leu

n Ser

g Gly Leu

ttggtccage
agctactgga
attagaaaca
accatctcaa
gaggacacgg

tggggceaag

Gly Gly Leu

Ser Phe

25

Gly

Pro Gly Lys

Gly Thr

Ser Arg Asp

Ala
30

Arg Glu

Arg Phe

105

Tyr

ctgggaggte
tgcactgggt
aagctaatgg
gagatgatte
ccgtgtatta

ggaccacggt

Val Gln Pro

Thr Val Ser

30

Leu Glu

45

Gly

Thr
60

Glu Tyr

Asp Ser Lys

Asp Thr Ala

Phe Asp Tyr

110

cctgagactce
ccgccaaget
tgggacaaca
caagaacacg
ctgtgcaaga

caccgtetee

Gly
15

Arg
Ser Tyr
Val

Trp

Ala Ala

Thr
80

Asn

Val
95

Tyr

Trp Gly

60

120

180

240

300

360

363




Thr Ay Asp Tyr
<212> DNA

Lys Asp Asp Asp Asp Lys 1 5 10 <210> 100

<213> artificial sequence

5' - huVHL, 3, 5- Xhol - 2001 ;

89/143

Gln Gly Thr Thr Val Thr vVal Ser Ser

115 120
<210> 61
<211>» 357
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> D8 VH ; VH region
<400> 61
gaggtgcage tggtcgagtc tgggggagge gtggtcecage
tcetgtgeag cetetggatt caccctcagt acctatgeca
ccaggcaagg ggctggagtg ggtggeactt atatcaaatg
gcagactceeg tgaagggccg attcaccatce tcecagagaca
ctgcaaatga acagectgag agetgaggac acggetgtgt
gggcracggt tetactttga ctactgggge caagggaccea
<210> 862
<211> 119
«212> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE
€223> DB VH ; VH region
<400> 62
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala BAla Ser Gly Phe
20 25
Bla Met His Trp Val Arg Gln Ala Pro Gly Lys
35 40
Rla Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75

<220>

ctgggaggtc
tgcactgggt
atggaagcaa
attccaagaa
attactgtac

cggtcaccgt

Val Gln Pro

Thr Ser

30

Leu

Gly Leu Glu

45

Tyr Ala

60

Asp

Lys Asn Thr

<223>

cctgagactc
ccgecagget
tazatactat
cacgctgtat
tagagatagqg

ctcctca

Gly Arg

15

Thr Tyr

Trp Val

Ser Val

Leu Tyr
B0

<211> 22

60
120
180
240
300

357



<212

ol i gonucl eoti de <400> 100
<211> 23 <212> DNA <213> artificial
5' - huVH4- Xhol - 2

001 ;

> DNA

ol i gonucl eot i de

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85

80

a5

Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly

100

Thr Thr Val Thr Val Ser Ser

115
£210> 63
<211> 348
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> A240 VL ; VL regicn
<400> &3
caggccgtge tgactcagee gacttccecte
acctgcacct tgcgeagggg catcaatgtt
aagccaggga gtcctcccca gtatctcctg
ggctctggag tctccagcoccg cttetetgea
ttactcatct ctgggctcecca gtctgaggat
agcggegett ctgocggtgtt cggcggaggg
<210> 64
<211> 116
<212> PRT
<213> Homo sapiens
<220>
<221> MISC FEATURE
<223> A240VL ; VL region
<400> 64

105

tctgecatctce
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact

accaagttga

110

ctggagcatc
gtatatactg
cagactcaga
cttcggecaa
attactgtat

ccgtecta

agccagtcte
gtaccagcag
taagcagcag
tgcagggatt

gatttggcac

aggt gcagct gctcgagtct gg22 <210> 101
sequence <220> <223>

ol i gonucl eot i deys400> 101 caggtgcagc tgctcgagtc
ggg23 <210> 102 <211> 23 <212> DNA <213> artifici al
<223> 5' - huVH4B- Xhol - 2001 ;
<211> 17

sequence <220>
104/ 143 <210> 103

60

120

180

240

300

348

Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala
1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala
20 25 : 30

Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr
35 40 45



<213> artificial sequence <220> <223> 3'-hu-VH-BstElIl -2001 ;

ol i gonucl eoti de <400> 103 ct gaggagac ggtgaccl7 <210> 104 <211> 17
<212> DNA <213> artificial sequence ¢sd20> <223>

3'-hu-VH J3-BstEl | -2001 ; oligonucl eotide <400> 104 ct gaagagac

ggt gaccl7 <210> 105 <211> 51 <212> DNA <213> artificial sequence
<220> <223> 3'-Al34-VHLA ; oligonucl eotide <400> 105 gt agt caaag

t agaaccgta gccccctatc tctygcacag taatacacgg c51 <210> 106 <211> 51
<212> DNA <213> artificial sequence

Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Glrn Gly Ser Gly Val
50 55 60

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile
65 70 75 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
B85 g0 95

Met Ile Trp His Ser Gly Ala Ser RAla Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Thr Val Leu
115

<210> &5

<21l1> 10

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> CDR-H3* A5B7 Shorter CDR-3 of VH of ASB7 with D corresponding to
Kabat position 95; Kabat positions 100, 100a, 100b, 101, 102
correspond to FYFDY, respectively

<220>

<221> MISC FEATURE

<223> with "X1", "X2", "X3" and "X4{" corresponding to Kabat positions
96 ("X1"), 897 ("X2"), 98 ("X3") and 99 ("X4"), respectively, of
CDR-H3 of murine monoclecnal antibody A5B7 and wherein "X"
represents any amino acid residue. "X1" is preferably "R"

<220>

<221> nmisc_feature

€222>  (2y..(5)

<€223> Xaa can be any naturally occurring amino acid

<400> 65

Asp Xaal Xaa2 Xaa3 Xaad Phe Tyr Phe Asp Tyr
1 5 10

<210> 66

<211> 10

<212> PRT

<213>» Mus musculus

<22C>



<220> <223> 3'-Al34-VHIB ; oligonucl eoti de <400> 106 gt agtcaaag

t agaaccgta gccccctatc tctygcacag taatacayrg c51 <210> 107 <211> 51
<212> DNA <213> artificial sequence ¢5280> <223> 3' - Al34- VH3A ;

ol i gonucl eoti de <220> <221> variation 105/143 <222>(34)..(34) <223>
/replace= "a" /replace = "c" /replace = <400> 107 gt agt caaag

t agaaccgta gccccctatc tcttgyacag taatacacrg c51 <210> 108 <211> 51
<212> DNA <213> artificial sequence <220> <223> 3' -Al34-VH3B ;

ol i gonuedent Mgk =20 <221> variation <222>(34)..(34) <223> /repl ace=
"a" /replzaeecor-Hg "ASAT eph-acet v <40057 tOSegicagirganagez8RaAnG A
gccccctatc tédt geadadg *tadbaddar §oleb1i00p, 101, 102

<400> 66

Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr
1 5 10

<210> 67

<211> 19

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FEATURE
<223> CDPR-H2 B% ; CDR-2 of VH BSY

<400> 67

Phe Ile Arg Asn Lys ARla Asn Gly Gly Thr Thr Glu Tyr Ala Ala Ser
1 5 10 15

Val Lys Gly

<210> 68

<211> 5

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FEATURE
<223> CDR-Hl1 B% ; CDR1 of VH B9

<400> 68

Ser Tyr Trp Met His
1 5

<210> &9

<211> 17

<212> PRT

<213> Home sapiens

<220>
<221> MISC_FEATURE
<223> CDR-HZ AL/DB ; CDR-2 of VH AR/DB

<400> &9

Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15



<210> 109 <211> 51 <212> DNA <213> artificial sequence <220> <223>
3'-Al134-VH4 ; oligonucl eotide <400> 109 gtagtcaaag tagaaccgta ‘
gccccctatc tctsgcacag taatacacrg. c51938430> 110 <211> 53 <212> DNA
<213> artificial sequence <220> <223> 3' Al34-JHG BstEl |

ol i gonucl eoti de <400> 110 cgagacggtg accgtggtcc cttggcccca gt agtcaaag
tagaaccgta gcc53 <210> 111 <211> 207 <212> PRI 106/ 143 <213> <220>
<221> <223> <400> Hono sapi ens M SC FEATURE CD3 epsilon 111

(NM 000733) ; protein Met Gn Set Gy Thr His Trp Arg Val Leu Ay

Leu Cys Leu Lou Ser
Gly

<210> 70

<211> 5

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FEATURE
<223> CDR-H1 A5/DB ; CDR-1 of VH A5/DSB

<400> 170

Thr Tyr Ala Met His
1 5

<210> 71

<211> 10

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FEATURE
<223> CDR-L3 A240 ; CDR-3 of VL 2240

<400> 71

Met Ile Trp His Ser Gly Ala Ser Ala Val
1 5 10

<210> 72

<211> 11

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FEATURE
<223> CDR-L2 A240 ; CDR-2 of VL A240

<400> 72

Tyr Lys Ser Bsp Ser Asp Lys Gln Gln Gly Ser
1 5 10

<210> 73

<211> 14

<212> PRT

<213> Homo sapiens



151015 val Ay Vval Trp Ay Gn Asp Ay Asn Gu Qu Met Ay Gy lle

Thr
Lou
Asn
Set
Gn
Asp
Cys
Asp
Ser
Al a
Pro
Arg

202530 G n Thr Pro Tyr Lys Val Set Ile Ser Ay Thr Thr Val Ile
Thr 354045 Cys Pro G n Tyr Pro @y43Ser Gu Ile Leu Trp Gn H's
Asp Lys 505560 Asn Ile Gy Gy Asp Qu Asp Asp Lys Asn Ile Ay
Asp G u Asp 65707580 His Leu Ser Leu Lys Qu Phe Ser u Lou GQu
Ser Ay Tyr Tyr 859095 Val Cys Tyr Pro Arg Ay Ser Lys Pro Gu
Ala Asn Phe Tyr Leu 100105110 Tyr Leu Arg Ala Arg Val Cys G u Asn
Met<2Gbu Met Asp Val Met 115120125 Ser Val Ala Thr Ile Val Ile Val
|| e<2@ys tiss_fEaeuREly Gy Leu 130135140 Lou Lou Leu Val Tyr Tyr Trp
Lys<?Adn RpRgLl ya40AF £ORyIS oAIVA A2¢8 145150155160 Pro Val Thr Arg Gy
Gly<0 a y Ay Arg Gn Arg Ay G n Asn 165170175 Lys Qu Arg Pro
ProVal Pfo Asn Pro Asp Tyr Qu Pro Ile Arg 180185190 Lys Ay Gn

Asprikeit, Ty 587 6id Yl ASNeG mA08 ALOrld 196200205 107/ 143
5 10

<210> 112

<210> . 74

<211> 32

<212> DNA

<213> artificial sequence

<220>
<223> 5' CEACAM5 EcoRI ; oligonucleotide

<400> 74
gaattcgcca ccatggagtc tcccteggee cc 32

<210> 75

<211> 24

<212> DNA

<213> artificial sequence

<220>
<223> 3' CEACAMS 8all ; oligonucleotide

<400> 75
gtcgacctat atcagagcaa cccc 24

<210> 786
<211> 702
<212> PRT
<213> Homo sapiens

<220>
<221> MISC FEATURE
<223> CEACAMS (NM 004363} ; protein

<400> 76
Met Glu Ser Pro Ser Ala Pro Pro His Arg Trp Cys Ile Pro Trp Gln

1 5 10 15

Arg Leu Leu Leu Thr Ala Ser Leu Leu Thr Phe Trp Asn Pro Pro Thr
20 25 30

Thr Ala Lys Leu Thr Ile Glu Ser Thr Pro Phe Asn Val Bla Glu Gly
35 40 15

Lys Glu Val Leu Leu Leu Val His Asn Leu Pro Gln His Leu Phe Gly
50 55 60



<211> 5 <212> PRT <213> Mus nuscul us <220> <221> M SC _FEATURE <223>
CDR- H3 A5B7 Shorter CDR-3 of VH of AS5B7 correspondi ng to Kabat
positions 100, 100a, 100b, 101, 102 44@P> 112 The Tyr The Asp Tyr 15
<210> 113 <211> 6 <212> PRT <213> Mius muscul us <220> <221>

M SC_FEATURE <223> CDR-H3 A5B7 Shorter CDR-3 of Vii of A5B7
correspondi ng to Kabat positions 99, 100, 100a, 100b, 101, 102 <400>
113 Arg Phe Tyr Phe Asp Tyr 15 <210> 114 <211> 7 <212> PRT <213> Mis
muscul us <220> <221> M SC FEATURE <223> CDR- 143 A5B7 Shorter CDR-3 of
VH of A5B7 corresponding to Kabat positions 98, 99, 100, 100a, 100b,

101, loggrdf@()ﬁrpllmr Leu GXy §liThes Vy¥ ARhE1Aspn By Gla Ile Ile
70 75 80

Gly Tyr Val Ile Gly Thr Gln Gln Ala Thr Pro Gly Pro Ala Tyr Ser
83 90 95

Gly Arg Glu Ile Ile Tyr Pro Asn Ala Ser Leu Leu Ile Gln Asn Ile
100 105 110

Ile Gln Asn Asp Thr Gly Phe Tyr Thr Leu His Val Ile Lys Ser Asp
115 120 125

Leu Val Asn Glu Glu Ala Thr Gly Gln Phe Arg Val Tyr Pro Glu Leu
130 135 140

Pro Lys Pro Ser Ile Ser Ser Asn Asn Ser Lys Pro Val Glu Asp Lys
145 150 155 160

Asp Ala Val Ala Phe Thr Cys Glu Pro Glu Thr Gln Asp Ala Thr Tyr
165 170 175

Leu Trp Trp Val Asn Asn Gln Ser Leu Pro Val Ser Pro Arg Leu Gln
180 185 130

Leu Ser Asn Gly Asn Arg Thr Leu Thr Leu Phe Asn Val Thr Arg Asn
195 200 205

Asp Thr Ala Ser Tyr Lys Cys Glu Thr Gln Asn Pro Val Ser Ala Arg
210 215 220

Arg Ser Asp Ser Val Ile Leu Asn Val Leu Tyr Gly Pro Asp Ala Pro
225 230 235 240

Thr Ile Ser Pro Leu Asn Thr Ser Tyr Arg Ser Gly Glu Asn Leu Asn
245 250 255

Leu Ser Cys His Ala Ala Ser Asn Pro Pro Ala Gln Tyr Ser Trp Phe
260 265 270

Val Asn Gly Thr Phe Gln Gln Ser Thr Gln Glu Leu Phe Ile Pro Asn
275 280 285

Ile Thr Val Asn Asn Ser Gly Ser Tyr Thr Cys Gln Ala His Asn Ser
290 295 300



15 <210> 115 <211> 8 <212> PRT <213> Mius nuscul us <220> <221>

M SC FEATURE 108/143 <223> CDR-H3 A5B7 Shorter CDR-3 of VH of A537
correspondi ng to Kabat positions 979624, 99, 100, 100a, 100b, 101,
102 <400> 115 dy Leu Arg Phe Tyr Phe Asp Tyr 15 <210> 116 <211> 9
<212> PRT <213> Mus nuscul us <220> <221> M SC FEATURE <223> DR- 133
A5B7 Shorter CDR-3 of VH of A5137 corresponding to Kabat positions
96, 97, 98, 99, 100, 100a, 100b, 101, 102 <400> 116 Arg Ay Leu Arg
Phe Tyr Phe Asp Tyr 15 <210> 117 <211> 759 <212> DNA <213> artifici al
sequence <220> <223> A240 Vi -A5B7 VH ; single chain Fl;

Asp Thr Gly Leu Asn Arg Thr Thr Val Thrxr Thr Ile Thr Val Tyr Ala
305 310 315 320

Glu Pro Pro Lys Pro Phe Ile Thr Ser Asn Asn Ser Asn Pro Val Glu
325 330 335

Asp Glu Asp Ala Val Ala Leu Thr Cys Glu Pro Glu Ile Gln Asn Thr
340 345 350

Thr Tyr Leu Trp Trp Val Asn Asn Gln Ser Leu Pro Val Ser Pro Arg
355 360 365

Leu Gln Leu Ser Asn Asp Asn Arg Thr Leu Thr Leu Leu Ser Val Thr
370 375 380

Arg Asn Asp Val Gly Pro Tyr Glu Cys Gly Ile Gln Asn Glu Leu Ser
385 390 395 400

Val Asp His Ser Asp Pro Val Ile Leu Asn Val Leu Tyr Gly Pro Asp
405 410 415

Asp Pro Thr Ile Ser Pro Ser Tyr Thr Tyr Tyr Arg Pro Gly Val Asn
420 425 430

Leu Ser Leu Ser Cys His ARla Ala Ser Asn Pro Pro Ala Gln Tyr Ser
435 440 445

Trp Leu Ile Asp Gly Asn Ile Gln Gln His Thr Gln Glu Leu Phe Ile
450 455 460

Ser Asn Ile Thr Glu Lys Asn Ser Gly Leu Tyr Thr Cys Gln ARla Asn
465 470 475 480

Asn Ser Ala Ser Gly His Ser Arg Thr Thr Val Lys Thr Ile Thr Val
485 490 495

Ser Ala Glu Leu Pro Lys Pro Ser Ile Ser Ser Asn Asn Ser Lys Pro
500 505 510

Val Glu Asp Lys Asp Ala Val Ala Phe Thr Cys Glu Pro Glu Ala Gln
515 520 525

Asn Thr Thr Tyr Leu Trp Trp Val Asn Gly Gln Ser Leu Pro Val Ser
530 535 540



acctgcacct aagccaggga ggctctggag ttactcatct agcggcgctt tctggcggcg
ggcttggtac actgattact tttattggaa ttcaccatct gctgaggaca tactggggcc

t gcgcagggg gtcctcccca tctccageccg ct ggaet cca ctgeggtgtt gcggcetccgg
agcct ggggg acat gaactg acaaagct aa ccagagat aa gtgccactta aagggaccac
catcaatgtt ggtgcctaca gtatctcctg aggtacaaat cttctctgca tccaaagatg

gt ct gaggat gaggct gact cggcggaggg accaagttga tggtggtggt tctgaggtgce
ttctctgaga ctctcctgtg ggtccgccag cctccaggaa tggttacaca acagagtaca
atcccaaagc atcctctatc ttactgtacc agagataggg ggtcaccgtc tcctcctga
gtatatactg gtaccagcag cagact caga taagcagcag cttcggccaa tgcagggatt
attact QE? Atfattt GUCHR" € Pﬁbﬁ]akg@js‘t @ﬁ b‘@j’t Thigetydicdd gt caggagga
caacttctdg gttcaccttc %cacttga gt ggfthggt gt gcat ct §t° gaagggt cgg

tt caaat gaa caccctgaga ggctacggtt ctactttgac 109/143 <210> 118 <211>
252 <212x PRTas2Ad>aay hid hej ala SRAUENER 6220 5228 AR40 VL - ASB7 VH
; single chain Fy <a¢0> 118 G n Al ardval Leu Thr Gsts Pro Ala Ser Leu
Ser Ala Ser Pro d y Al a 151015 Ser Ala Ser Leu Thr Cys Thr Leu Arg

ArgGyII d A|a202530 r Ser lle Tyr Trp Tyr An Gn
Lys Pro’ Seréﬂ] é r,sr)é AW T 254 45 Y &t t%luL FTSY Lys Ser Asp
n

Ser Asp Lys Gn Gy Ser dy Val 505560 Ser er Arg Phe Ser Ala
Ser Lys Asp Ala Ser Ala Asn Ala Ay Ile 65707580 Leu Leu Ile Ser Ay
Leu G nPSehspThr AspI@E UleAber AgpPHoyAspl§er SysTE59008erMeXy |le Trp Hi s
Ser Ay Ala Se¥> Ala Val Phe 8% dy Ay Thrélss 100105110

Ala Asn Leu Asn Leu Ser Cys His Ser Ala Ser Asn Pro Ser Pro Gln
610 615 620

Tyr Ser Trp Arg Ile Asn Gly Ile Pro Gln Gln His Thr Gln Val Leu
625 630 635 640

Phe Ile Ala Lys Ile Thr Pro Asn Asn Asn Gly Thr Tyr Rla Cys Phe
645 650 655

Val Ser Asn Leu Ala Thr Gly Arg BAsn Asn Ser Ile Val Lys Ser Ile
660 665 670

Thr Val Ser Ala Ser Gly Thr Ser Pro Gly Leu Ser Ala Gly Ala Thr
675 680 685

Val Gly Ile Met Ile Gly Val Leu Val Gly Val Rla Leu Ile
690 695 700

<210> 71

<211> 243

<212> PRT

<213> artificial sequence

<220>

<223> De-immunized anti-CD3 VHMVL single chain Fv as described in
W02005/040220

<400> 717

Asp Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30



Leu Thr Val

115120125 Gy Ay Ser Gu Val
A n 130135140 Pro Ay Ay Ser

Leu Gy Ay Ay Ay Ser dy Gy Ay Ay Ser Ay Gy

Thr Phe 145150155160 Thr Asp Tyr Tyr
165170175 110/143 Tyr Ser Ala Ser Val Lys Ay Arg

Gy Lys Ala

Leu

Phe Thr Il e Ser

Net Asn Thr

Leu

Arg Asp Arg Gy
dy ThrTh'EhMetvéa;ls

Gly Tyr
50

Lys Gly
65

Met Glu

Ala Arg

Thr Thr

Gly Ser
130

Pro Ala
145

Arg Ala

Gly Lys

Gly val

Leu Thr
210

Gln Gln
225

Glu Ile

<210>
<211>
€212>

Ile

Arg

Leu

Tyr

Val

115

Gly

Thr

Ser

Ala

Pro

185

Ile

Trp

Lys

78
38
DNA

Arg Asp Lys Ser
Arg Ala Qu
Leu Arg Phe
Tipr ValabrgSelm

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

130

Ala

Asn

Ser

Pro

Thr

Ser

85

Asp

val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Ser

Ile

70

Leu

Asp

Ser

Gly

Leu

150

Val

Arg

Phe

Leun

Asn
230

Arg

Thr

Arg

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Tyr

Giy

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

195200205 G n Ser
Asp Ser

G n Leu Val
Leu Angidseu Ser
Met Asn Trp Val

Gu Ser dy dy Ay Leu Val

Cys Ala Thr Ser Ay Phe

Arg Gn Pro Pro

Ile Leu Tyr Leu G n

210215220 Ala Thr Tyr Tyr Cys Thr

Phe Asp 225230235240 Tyr lip Ay Gn
SoearPrOZGE CRECLy<@EL0s1u]l 1 I11le<211> 753
1 45

Tyr Thr Asn Tyr

Asp Lys

Glu Asp
90

Cys Leu
105

Glu Gly

Asp Asp

Gly Glu

Met Asn

170

Tyr Asp

185

Ser Gly

Glu Asp

Thr Phe

Ser

75

Thr

Asp

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly
235

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Ala Asp Ser

Ser

Thx

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

val

130

Asp

Tyr

Thr

Ala

Tyr

95

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Val

Tyr

8O

Cys

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

val
240



<212> DNA

A240VL -A5 VH ;

<213> Hono sapi ens <220>

si ngl e chain ENT <400> 119

<221> m sc_feature <223>
caggccgtgc tgactcagcec-

ggcttccctc tctgcatctc ctggagcatc agcagag ct c60

<213>

<220>
<223>

<400>

artificial sequence

5'-huvKl-SacI-2001 ; oligonucleotide

78

gagccgeacqg agceccgagct ccagatgacc cagtcectee

<210>
<211>
212>
<213>

<220>
<223>

<400>

79

38

DNA

artificial sequence

5'-huVX2/4-5aci~2001 ; oligonucleotide

79

gagccegeacg agcccgagct cgtgatgacy cagtctece

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

<220>
<223>

<400>

B0

38

DNA

artificial sequence

5'-huVK3-SacI-2001 ; oligonucleotide

80

gagccgcacg agcecgagcet cgtgwtgacr cagtctece

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

<220>
<223>

<400>

81

38

DNA

artificial sequence

5'-huVK5-SacI-2001 ; oligonucleotide

81

gagccgeacyg agoccgaget cacactcacg cagtcteco

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

<220>
€223>

<400>

g2

38

DNA

ARTIFICIAL SEQUENCE

5'-huVKé-SacI-2001 ; eoligonucleotide

82

gagcegeacg ageccgaget cgtgetgact cagtctec

<210>
<211>
<212>

83
17
DNA

38

38

38

38

38



acctgcacct aagccaggga ggctctggag ttactcatct agcggcgctt tctggcggcg
ggcgtggtcc tgcgcagggg catcaatgtt gtcctcccca gtatctcctg tctccagcecg
cttctctgca ctgggctcca gtctgaggat ctgmggs gtt cggcggaggg gcggcet ccgg

t ggt ggt ggt agcct gggag gtccctgaga ggtgcctaca gtatatactg aggtacaaat
cagact caga tccaaagatg cttcggccaa gaggctgact attactgtat accaagrtga
ccgtcctagg tctgaggtgc agctggtcga ctctcctgtg cagecdtctgg gtaccagcagl20
t aagcagcagl80 tgcagggatt 240 gatttggcac300 rggtggtggt 360 gtctgggggad20
att caccef;6480r+:aliacGtaldcLCat gcact g ggtccgecag getccaggca aggggcet gga
gt gggt ggcab540 cttat at caa at gat ggaag caat aaat ac tat gcagact ccgtgaaggg
ccgatt cea2e600 atctccagag acaattccaa gaacacgctg tatctgcaaa tgaacagcct
gagagctﬁﬁ@ﬁG@“@aﬂ&c@U§Eﬁ3?ﬁﬁérta@agﬂﬁg%ﬁagagat agggggctac ggttctactt
tgactactg ggccaaggga ccacggtcac cgtctcctcc tga753 <210> 120 <211>
250 <21 ca$QQQm®%Bb§Q%mtéiié&ﬂ <220> <221> M SC_FEATURE
<223> 48VL - single chain 406> 120 Gn Ala Val Lou Thr

Gn Pro Ala Ser Lou Ser Ala Ser Pro Giy Al a 151015
<210> 84
<211> 47
<212> DNA
<213> artificial sequence

<220>
<223> 3'-hu-Vk-J2/4-Spel-Bsi/WI ; oligonucleotide

<400> 84
gacgacacta gttgcagcca ccgtacgttt gatctccasc ttggtce 47

<210> 85

<211> 47

<212> DNA

<213> artificial sequence

<220>
<223> 3'-hu-Vk-J3-Spel-BsiWI ; oligonucleotide

<400> 85
gacgacacta gttgcagcca ccgtacgttt gatatccact ttggtce 47

<210> 86

<211> 47

<212> DNA

<213> artificial seqQuence

<220>
<223> 3'-hu-Vk-J5-Spel-BsiWI ; oligonucleotide

<400> 86
gacgacacta gttgcagcca ccgtacgttt aatctccagt cgtgtcce 47

<210> 87

<211> 41

<212> DNA

<213> artificial sequence

<220>
<223> 5'-huVLla-5acI-2001 ; oligonucleotide

<400> 87
gagccgceacg agcccgaget cgtgttgacy cagecgeect c 41

<210> 88
<211> 41



Ser

Ala Ser Leu Thr Cys Thr Leu Arg Arg Gy Ile Asn Val Ay Al a

202530 Tyr Ser lle Tyr Trp Tyr Gn Gn Lys Pro Ay Ser Pro Pro Gn

Tyr
Ay
Al a

354045 Leu Leu Arg Tyr Lys Ser Aspuaper Asp Lys Gn Gn @y Ser
Val 505560 Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn
Gy Ile 65707580 Leu Leu Ile Ser Gy Let; Gn Ser u Asp Au Ala
Tyr Tyr Cys 859095 Met Ile Trp Hs Ser Ay Ala Ser Al a Val Phe
Gy Ay Thr Lys 100105110 Leu Thr Val Leu dy Ay Ay Gy Ser Ay
Ay<«fy 98« Ay Ay 115120125 Ay Gy Ser Au Val dn Leu Val Qu
G y <Ay GrkyifValal\kudscnt 130135140 Pro Ay Arg Ser Leu Arg Leu Ser
Ala Ala Ser Gy Phe Thr Lou 145150155160 Ser Thr Tyr Ala Met His
Val <§§g gsq* Ala Pro Lys G y Lou 165170175 Gu Trp Val Ala Leu
Ser e gvans 2&8% :LQ\;’S‘QWF *fyt9Al a 180185190 Asp Se: Val Lys
Ar g-Bhe 'g@r Ile Ser Arg Asp Asn Ser Lys Asn 195200205 112/143

Tyr g43¢Sqohb @ afb@ofNP ALgt@ot tRBcALG Rho Tyr Rho Asp Tyr ghrp

<210> 89

<211> 44

<212> DNA

<213> artificial sequence

<220>
<223> 5'-huvL2-5acI-2001 ; oligonucleotide

<400> 89
gagccgcagg agcccgagct cgecctgact cagectscet ccgt 44

<210> 90

<211> 35

<212> DNA

<213> artificial sequence

<220>
<223> 5'-huVL4-5acI-2001 ; oligonucleotide

<400> 90 .
acctgcgage tegtgctgac tcarycmyce tetge 35

<210> 91

<211> 33

<212> DNA

<213> artificial sequence

<220>
€223> 5'-huVL5-8acI-2001 ; oligonucleotide

<400> 91
acctgcgagc tcgtgctgac tcagecersct tec 33

<210> 92

<211> 32

<212> DNa

<213> artificial sequence

<220>
<223> 5'-huVL6-SacI-2001 ; oligonucleotide

<400> 92

acctgcgage tcatgcectgac tecageccccac te 32

<210> 93
<211> 41



225230235240 Gy Gn dy Thr Thr Val Thr Val Set Set 245 250 <210>
121 <211> 759 <212> DNA <213> Honp sapi ens <220> <221>
m sc_feature 102/143

<212> DNA
<213> artificial sequence

<220>
<223>» 5'-huVL3/9-5acI-2001 ; oligonucleotide

<400> 93
gagccgcacg agcccgagct cgwgetgact cagccaccyt c© 41

<210> 54

<211> 41

<212> DNA

<213> artificial sequence

<220>

€223> 5'-huVL7/8-5acIl-2001 ; oligonuclectide

<400> 94

gagccgcacg agcccgagct cgtggtgacy caggagecmt ¢ 41
<210> 895

<211> 33

<212> DNA

<213>» artificial sequence

<220>
€223> 3'-hu-VIam=-BInI-SpeI-2001 ; cligonucleotide

<400> 95
cgtgggacta gtcttgggct gacctaggac ggt 33

<210> 96

<211> 33

<212> DNA

€213> artificial sequence

<220>
€223> 3'-hu-Vlam2-BInI-SpeI-2002 ; cligonucleotide

<400> 56
cgtgggacta gtcttggget gaccgaggac ggt 33

<210> 97

<211> 31

<212> DNA

<213> artificial sequence

<220>

<223> 3'-primer 5'-AVH-Xhol ; oligonucleotide

<400> 97

gtcacactcg agtcaggagg aggcttggta c 31
<210> 98

<211> 31



<223> A240VL- 89 VH ;
aagccaggga ggct ct ggag
agt agctact ttcattagaa
gtcctcccca tctccagecg
ggat gcact g acaaagct aa
gtatctcctg cttctctgca
ggt ccgccaa t ggt gggaca ttccaagaac
aggt acaaatz>t e@maagat g gaggct gact
gct ccaggya> acagdatiat peaoyct gt at ¢

ttactcatct
ttcaccat ct
ct gggct cca
caagagat ga
gt ct gaggat

agcggegcett
gcagrggaca
ctgcggtgtt
cggccgtgt a
cggcggaggg
ttactgtgca
accaagttga

agagat aggg

single chain Fir <400> 121

t ct ggcggcg
t act ggggcc
gcggcetccgg
aagggaccac
tggt ggt ggt
ggt caccgtc
t ct gaggt gc
tcctcctga

acct gcacct

ggcttggtcc
t gcgcagggg
agcct gggag
catcaatgtt
gt ccct gaga
ggt gcct aca
ctctcctgtg
<210> 122

<211> 252 <212> PAT <213> Honp sapi ens <220> <221> M SC_FEATURE <223>

A240VL- F97VH, ;_single,shain, Fir

<400> 98

gtcacaggtg accgtggtcc cttggeccea g

99
10
PRT
artificial sequence

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

<220>
<223> TFlag tag

<400> 99

<400> 122

ocligonucleotide

Thr Gly Asp Tyr Lys Asp Asp Asp Asp Lys

1 5

100

22

DNA

artificial sequence

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

<220>
<223>

<400> 100
aggtgcagct gctcgagtct gg

101

23

DNA

artificial sequence

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

<220>
223>

<400> 101
caggtgcage tgctegagte ggg

102
23
DWA
artificial segquence

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

<220>
<223>

<400> 102
caggtgeage tactcgagtg ggq

10

5'-huVvHl, 3, 5-XhoI-2001 ; oligonucleotide

5'-huvH4-XhoI-2001 ; oligonucleotide

5'-huVH4B-XhoI-2001 ; oligonucleotide

113/ 143

31

22

23

23



G n Al a Val

Leu Thr G n Pro Ala Ser Leu Ser Ala Ser Pro Ay Al a

151015 Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Ay Ile Asn Val Gy
Ala 202530 Tyr Ser Ile Tyr Trp Tyr @@n4$d n Lys Pro Ay Ser Pro Pro
G@n Tyr 354045 Leu Leo Arg Tyr Lys Ser Asp Ser Asp Lys Gn Gn Qy

Ser Ay Val
Asn Ala Ay
Ala Asp Tyr
Phe 4 y<«fzby
dy dy<athy
A u Ser<aEy
Ser Cys<%APa
H s Trp Mgl
Phe 11 e 289
Ser Val Lys
Thr Leu<4Py¥

505560 Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Al a
Ile 65707580 Leu Let] Ile Ser Gy Leu G n Ser Qu Asp Gu
Tyr Cys 859095 Met Ile Trp Hs Ser Ay Ala Ser Ala Vval
@y Thr Lys 100105110 Leu Thr Val Leu Ay Ay Gy Ay Ser
Gy Ser Ay Ay 115120125 Gy Gy Ser Au Val Gn Leu Val
&y dy Leu Val A n 130135140 Pro Ay Arg Ser Leu Arg Leu
Arai5arl @Pyepffe Thr Val 145150155160 Ser Ser Tyr Trp Met
Arg Gn Ala Pro Ay Lys Ay Lou 165170175 Au Trp Val Gy
AsRulysp Ak -A601 GoYideh¥cilbvigdhr G u 180185190 Tyr Ala Al a
Gy Arg Phe Thr Ile Ser Arg Asp Asp Ser 195200205 Lys Asn
L&y G n Met Asn Ser Leu Arg Ala G u Asp Thr 21021%5220

ctgaggagac ggtgacc

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

<220>
<223>

<400>

104

17

DNA

artificial sequence

3'-hu-VH-J3-BstEII-2001 ; oligonucleotide

104

ctgaagagac ggtgacc 17

<210>
<211>
<212>
€213>

<220>
<223>

<400>

105

51

DRA

artificial sequence

3'-Al34-VH1A ; oligonucleotide

105

gtagtcaaag tagaaccgta gccccectate tctygcacag taatacacgg c 51

<210>
<21l>
<212>
<213>
<220>
<223>

<400>

106

51

DNA

artificial sequence

3'-Al34~VH1B ; oligonucleotide

106

gtagtcaaaqg tagaaccgta geecectate tetygecacag taatacayrg ¢ 51

£210>
<211>
<212>
<213>

220>
<223>

<220>
<221>

107

51

DNA

artificial sequence

3'-R134-VH3A ; oligonucleotide

variation



114/ 143 Tyr Trp Gy Gn dy Thr Thr Val Thr Val Ser Ser 245 250
<210> 123 <211> 753 <212> DNA <213> Honp sapi ens <220>

105/143
<222> (34)..1{34)
<223> /replace= "a"
/replace = "c"
/replace = "g"
<400> 107
gtagtcaaag tagaaccgta gcceccctate tcttgyacag taatacacrg ¢ 51
<210> 108
<211> 51
<212> DNA

<213> artificial sequence

<220>
€223>» 3' -Al34-VH3B ; oligonucleotide

<220>

<221> variation
<222> (34)..(34)
<223> [replace= "a"

1]

/replace net

/replace = "g"

<400> 108
gtagtcaaag tagaaccgta gccccctate tcttgcacag taatacaarg c 51

<210> 109

<211> 51

<212> DNA

<213>» artificial sequence

<220>

<223> 3'-Al34-VH4 ; oligonucleotide

<400> 109

gtagtcaaag tagaaccgta gcccectatc tctsgcacag taatacacrg c 51
<210> 110

<211> 53

<212> DNA

<213> artificial sequence

<220>
<223> 3' Al134-JH6-BstEII ; oligonucleotide

<400> 110
cgagacggtyg accgtggtce cttggoccca gtagtcaaag tagaaccgta geo 53

<210> 111
<211> 207
<212> P2RT



<221> m sc_feature
acctgcacct tgcgcagggg
ttactcatct ctgggctcca
ggcgt ggtcc agcctgggag
at ct ccagag acaattccaa
catcaatgtt gtatctcctg
gt ccct gaga ggtccgccag
ggt gcct ana> ageicacadads
ctctcctgtg gctccaggca
gtatatactg gtaccagcag
at t act gffy optL! gaGac
cagcct cigg, agg

agcggcgctt
agtacctatg
gacacggctg
cttctctgca
caat aaat ac
t ccaaagat g
t at gcagact
cagact caga
ccgt cct agg

<223> A240VL -D8 VII ;
aagccaggga gtcctcccca

ct gmpgs gt t
ccatgcactg

tgtattactg
gt ct gaggat
gaacacgctg
gaggct gact

single chain Fv <400> 123

ggctctggag
tctggcggcg
cttatatcaa
ggccaaggga
cggcggaggg
t act agagat
accaagttga

t ct ccagccg
gcggcetccgg
at gat ggaag
ccacggt cac
t ggt ggt ggt
cgtctcctce

t ct gaggt gc

tat ctgcaaa agggggctac tga
t aagcagcag cttcggccaa tgcagggatt

tggtggtggt agctggtcga gtctggggga

t gaacagcct gagagctgag ggttctactt tgactactgg
<212> PRD0<21B> Honop sapi ens <220> <221> M SC_FEATURE <223> A240VL

-D8 VH ; single chain
Met Gln Ser Gly Thr
1 5

Val Gly val Trp

20

Gly

Gln Thr Pro

35

Tyr Lys

Pro Gln Pro

50

Cys Tyr

Asn Ile

65

Gly Gly Asp

His Leu Ser Leu Lys

85

Val Pro

100

Cys Tyr Arg

Tyr Leu Arg Ala

115

Arg

val
130

Ser Ala Thr Ile

Leu Leu Leu Val

145

Tyr

Val Thr Gly

165

Pro Arg

Glu Pro Pro

180

Lys Arg

Gln
195

Lys Gly Arg Asp

Fv

His

Gln Asp Gly

Val Ile

40

Ser

Ser Glu

55

Gly

Glu
70

Asp Asp

Glu Phe Ser

Gly Ser Lys

Asn

25

Ser

Ile

Lys

Glu

Pro

<400> 124
Trp Arg Val Leu Gly Leu Cys Leu Leu Ser

10

Glu Glu Met

Gly Thr Thr

Gln
60

Leu Trp

Ile
75

Asn Gly

Leu Glu Gln

o0

Glu Asp Ala

105

val Glu

120

Cys

Val Tle

135

Val

Tyr Ser

150

Trp

Ala Gly Ala

Pro Val Pro

Asn

Asp

Lys

Gly

Asn

Cys Met Glu

Ile Ile

140

Cys

Asn Arg

155

Lys

Gly Gln

170

Arg

Pro Asp Tyr

185

Ser
200

Leu Tyr

Gly

Leu Asn Gln

<210> 124

15

Gly Gly Ile

30

Thr

Val
45

Ile Leu Thr

His Asn Asp Lys

Ser Asp Glu Asp

80

Ser Gly Tyr

95

Tyr

Phe
110

Asn Tyr Leu

Met
125

Asp Val Met

Thr Gly Gly Leu

Ala Lys Ala Lys

160

Arg Gly Gln

175

Asn

Glu Pro Ile

190

Arg

Arg Ile

205

Arg

£achell (RA9968630993,.9t 4gat ggca ccgt gaaggg ccgattcacc

<211> 250



dn Al a Val

151015 Set Al a Ser

Lou Thr G n Pro Ala Ser Leu Ser Ala Ser Pro Ay Al a
Lou Thr Cys TimLou Arg Arg Ay Ile Asn Val

Ala 115/143 202530 Tyr Set Ile TyriodwpsTyr Gn Gn Lys Pro Ay Set

Pro Pro Gn
Gn dy Set
Ser Ala Asn
Asp Qu Ala
Al a Val Phe
Gy Ser <oy
Leu Val <&ilp
Arg Leu;

Ala Met H's
Val Al a Leu

Ser Val <1¢s
<221>
<223>

<400>

Tyr 354045 Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gn
Gy Val 505560 Ser Ser Arg Phe Ser Ala Set Lys Asp Al a

Ala Gy Ile 65707580 Leu Leu Ile Ser Gy Leu Gn Ser Gu

Asp Tyr Tyr Cys 859095 Met Ile Trp Hs Ser Ay Ala Ser

Gy @y Ay Thr Lys 100105110 Leu Thr Val Leu Gy Ay dy

Gy Gy
Gy Ay dy Vval val Gn 130135140 Pro Ay
Al a.Al a

g

Ser Ay Gy 115120125 dy Gy Ser du Val
Arg Ser
Ser Ay Phe Thr Leu 145150155160 Set Thr Tyr

Gn Ala Pro Ay Lys Ay Leu 165170175 G u Trp

G n
Leu

Ile Ser Asn Asp Ay Set Asn Lys Tyr Tyr Ala 180185190 Asp
Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn 195200205

MISC FEATURE
CDR-H3 ASB7 Shorter CDR-3 of VH of A5B7 corresponding to Kabat
positions 100, 100a, 100b, 101, 102

112

Phe Tyr Phe Asp Tyr

1

<210>
<211>
<21z>
<213>

<220>
<221>
<223>

<400>

5

113

6

PRT

Mus musculus

MISC_FEATURE
CDR-H3 A5SB7 Shorter CDR-3 of VH of ASB7 corresponding to Kabat
positions 99, 100, 100a, 100b, 101, 102

113

Arg Phe Tyr Phe Asp Tyr

1

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

<220>
<221>
223>

<400>

5

114

-

PRT

Mus musculus

MISC_FEATURE
CDR-H3 AS5B7 Shorter CDR-3 of VH of A5B7 corresponding to Kabat
positiens 98, 99, 100, 100a, 100b, 101, 102

114

Leu Arg Phe Tyr Phe Asp Tyr

1

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

220>
<221>

5

115

8

PRT

Mus musculus

MISC_FEATURE



Thr

Leu Tyr

Leu G n Net Asn Ser
210215220 Tyr Tyr Cys Thr Arg Asp Arg Ay Leu Arg Phe Tyr

Leu Arg Ala G u Asp Thr Al a Val

Trp 225230235240 Ay G n @y Thr Thnosdat Thr Val

116/ 143

<210> 125

<211> 1500

<212> DNA

Ser Ser
<213>

Phe Asp Tyr
245250

<223> CDR-H3 A5B7 Shorter CDR-3 of VH of AS5B7 corresponding to Kabat
positions 97,

<400> 115

98,

99,

Gly Leu Arg Phe Tyr Phe Asp Tyr

1

<210> 116
<211> 9
€212> PRT
<213> Mus
<220>
<221>

<223>

<400> 116

5

musculus

MISC_FEATURE
DR-H3 A5B7 Shorter CDR-3 of VH of ASB7 corresponding to Kabat
positions %6, 97,

98, 98§,

100,

100a,

100, 100a,

Arg Gly Leu Arg Phe Tyr Phe Asp Tyr

1

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

117
759
DNA

<220>
223>

<400> 117
caggecgtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agecggcgcett
tctggeggeg
ggcttggtac
actgattact
tttattggaa
ttcaccatet
gctgaggaca

tactggggece

5

tgactcagcce
tgcgcagggg
gtcctcecea
tctccagecg
ctgggcteca
ctgcggtgtt
geggetecog
agectgggoyg
acatgaactg
acaaagctaa
ccagagataa
gtgccactta

aagggaccac

artificial sequence

A240 VL ~AS5B7 VH ; single

ggctteccte
catcaatgtt
gtatectectyg
cttctctgea
gtctgaggat
cggcggaggyg
tggtggtggt
ttctectgaga
ggtccgeccecag
tggttacaca
atcccaaagc
ttactgtacc

ggtcaccgtce

chain Fv

tctgeatctc
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctectgtg
cctccaggaa
acagagtaca
atccectctatc
agagataggg

tcotectga

100b,

101,

1¢0b, 101,

ctggagcatc
gtatatactg
cagactcaga
cttcggecaa
attactgtat
ccgtectagg
agctggtcga
caacttctgg
aggcacttga
gtgcatctgt
ttcaaatgaa

ggctacggtt

102

102

agccagtctc
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtcaggagga
gttcaccttc
gtggttgggt
gaagggtcgg
caccctgaga

ctactttgac

60

120

180

240

300

360

420

480

540

600

660

720

759



artificial

t ggt cgagt ¢
cctctggatt
ggct ggagt g
t gaagggccg
acagcct gag

tctactttga

ctggcggcygg

ttggtgc@%i
<213

<220

sequence
anti body 77 VHVL ;

t gggggaggc gtggtccagce
caccctcagt acctatgcca
ggt ggcactt atatcaaatg
attcaccatc tccagagaca
agct gaggac acggccgt gt
ct act ggggc caagggacca
cggctccggt ggtggtggtt
tctct gc&dlé>t ¢tk ggagca tcagccagtc
at at ac t ggtaccagc

>

>

% cded

<220>

artificial sequence

<223> A5 VI |
Bi specific single chain <400> 125
cctgagact c60 tcctgtgcag
ccgccaggcet 120 ccaggcaagg

<223> ARZ40 VL -A5B7 VH ; single chain Fv

<400

>

118

Gln Ala Val

1

Ser

Tyr

Leu

Ser

65

Leu

Met

Leu

Gly

Pro

145

Thr

Glu

Ala

Ser

Leu

50

Ser

Leu

Ile

Thr

Gly

130

Gly

Asp

Trp

Ser

Ile

35

Arg

Arg

Ile

Trp

Val

115

Ser

Gly

Tyr

Leu

Leu

Leu

Tyr

Tyr

Phe

Ser

His

100

Leu

Glu

Ser

Tyr

Gly
180

Thr

Thr

Trp

Lys

Ser

Gly

Ser

Gly

Val

Leu

Met

165

Phe

Gln

Cys

Tyr

Ser

Ala

70

Leu

Gly

Gly

Gln

Arg

150

Asn

Ile

Pro

Thr

Gln

Asp

Ser

Gln

Ala

Gly

Leu

135

Leu

Trp

Gly

Ala

Leu

Gln

40

Ser

Lys

Ser

Ser

Gly

120

Val

Ser

Val

Asn

Ser

Arg

25

Lys

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys

Arg

Lys
185

Leu

10

Arg

Pro

Lys

Ala

Asp

90

Val

Gly

Ser

Ala

Gln

170

Ala

Ser

Gly

Gly

Gln

Ser

75

Glu

Phe

Gly

Gly

Thr

155

Pro

Asn

ct g@pagyt

t gcact gggt
at ggaagcaa

att ccaagaa
attact gt gc
cggt caccgt
ct caggccgt
t cacct gcac
agaagccagg

Ala

Ile

Ser

Gln

60

Ala

ala

Gly

Gly

Gly

140

Ser

Pro

Gly

- A240 WU x SE()

| D NO
gaggt gcagc

t aaat act at 180 gcagactccg
cacgct gt at 240 ctgcaaatga

gagagat agg300 gggct acggt
ctcctcaggt 360 ggtggtggtt
gct gact cag420 ccggcttccce
cttgcgcagg480 ggcatcaatg

Ser

Asn

Pro

45

Gly

Asn

Asp

Gly

Gly

125

Gly

Gly

Gly

Tyr

Pro

Val

30

Pro

Ser

ala

Tyr

Gly

110

Ser

Leu

Phe

Lys

Thr
190

Gly

15

Gly

Gln

Gly

Gly

Tyx

95

Thr

Gly

Val

Thr

Ala

175

Thr

Ala

Ala

Tyr

Val

Ile

80

Cys

Lys

Gly

Gln

Phe

160

Leu

Glu

gagt cct ccch540



cagtatctcc

cgcttect

cagt ct gagg
ttcggcggag

gt gcagt
t ct ggct
ct ggaat

ctg

cag
aca

gga

t gaggt acaa
cat ccaaaga
at gaggct ga
ggaccaagt t
gggct gaagt
cctttactag
ttggat acat taatcctagc

aagggccgget sdrCacagdCan LaCagasadthd GACLASGANCARGL

at cagact ca
tgcttcggece
ctattact gt
gaccgtccta
gaaaaaacct
gt acacgatg

gat aagcagc
aat gcaggga
at gmgsd ggc
t ccggaggt g
ggggcct cag
cact gggt aa
cgtggttata

agggctctgg
ttttactcat
acagCggcgc
gt ggat ccga
t gaaggtgtc
ggcaggcacc
ctaattacgc

Lacaly

agt ct ccagc600
ct ct gggct c660
ttctgcggtg720
cgt ccaact g780
ct gcaaggct 840
t ggacagggt 900
agacagcgt c960

ggaact gagcl. 023 agcctgcgtt cegaggacac tgcaaewt at tactgtgcaa

gatattatga tgatcattacl080 tgccttgact actggggcca aggcaccacg
a, ag tactagt 1140 act

t atccHit

cct caggg

acatt gt

1 5008

gttc
ﬁ@% ca¥c

tgagctgcag agccagtcaa1260 agtgtaagtt ac

i e

aagt gg a
§ bl St
a gaactg gt accagcag
aggcacccaa aagatggatt 1320 tatgacacat ccaaagtggc ttctggagtc

gt t caggt
Patdggag

gt caccgt ct
ggagcagacg
cgt gccaccc
aagccgggca
cct gct cgcet

t cagt ggtlagrixgugt TirgUel T3 88rgakpgmaat Gigt Lat BigCBeatir Praasdgctt g
gaggct g&&g at gct gccac #¥0attact gc1440 &¥acagt gga gt agtédaccc gctcacgttc
ggt ggcggga ccaaggt gga gat caaat agl500

Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

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

119
753

<220>
<221>
<223>

<400> 119
caggecgtge

acctgcacct
aagccaggga

ggctctggag

ttactcatct
agcggcgcett
tetggcggey
ggegtggtec
agtacctatg
cttatatcaa
atctccagag

gacacggccg

ggccaaggqga

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

120
230
PRT

DNA
Homo sapiens

245

misc feature
A240VL -A5 VH ; single chain Fv

tgactcagcece
tgegcagggg
gtccteeocea
tctccagecg
ctgggeteca
ctgcggtgtt
geggeteeyg
agcctgggag
ccatgcactg
atgatggaag
acaattccaa
tgtattactg

ccacggtcac

Homo sapiens

ggctteccte
catcaatgtt
gtatctcctg
cttctetgea
gtctgaggat
cggcggagyy
tggtggtyggt
gtcecctgaga
ggtccgecag
caataaatac
gaacacgctg
tgcgagagat

cgtctectec

250

tctgeatcte
ggtgcctaca
aggtacaaat
tccaazgatg
gaggctgact
accaagrtga
tctgaggtge
ctetectgty
gctccaggea
tatgecagact
tatctgcaaa
agggggctac

tga

117/ 143

ctggagcate
gtatatactg
cagactcaga
cttcggccaa
attactgtat
ccgtectagg
agctggtcga
cagcdtctgg
aggggctgga
ccgtgaaggg
tgaacagect

ggttctactt

<210> 126 <211>

agcecagtete €0
gtaccagcag 120
taagcagcag 180
tgcagggatt 240
gatttggcac 300
tggtggtggt 360
gtectggggga 420
attcaceccte 480
gtgggtggca 540
ccgattcacce 600
gagagctgag 660
tgactactgg 720

753



499 <212> PRT <213> artificial sequence <220> <223> AS

VIl - A240 VWU x SEQ ID NO antibody 77 VHVL ; Bispecific single chain
<400> 126 111/143
<220>

<221> MISC_FEATURE
<223> A240VL -A5 VH ; single chain Fv

<400> 120
Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala
1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala
20 25 30

Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr
35 40 45

Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val
50 55 60

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser ARla Asn Ala Gly Ile
65 70 75 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85 90 95

Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 128

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
130 135 140

Pro Gly Arg Ser Leu Arg Leu Ser Cys Alz Ala Ser Gly Phe Thr Leu
145 150 155 160

Ser Thr Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
165 170 175

Glu Trp Val Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala
180 185 190

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
195 200 205

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
210 215 220



Gu Val Gn Leu Val Qu Ser Ay dy Ay Vval val Gn Pro Ay Arg
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Leu Ser Thr

Tyr 202530 Ala Met His Trp Val Arg @2n4aAla Pro Gy Lys Ay Leu GQu
Trp Val 354045 Ala Leu Ile Ser Asn Asp Ay Ser Asn Lys Tyr Tyr Ala
Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
Asn Thr Leu Tyr 65707580 Leu G n Net Asn Ser Leu Arg Ala G u Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg Asp Arg Gy Leu Arg Phe Tyr Phe
Asp Tyr Trp Gy @ n dy 100105110 Thr Thr Val Thr Val Ser Ser Ay Qy
Gy Ay Ser dy Ay Ay Gy 115120125 Ser Ay Gy Ay Ay Ser Gn A a
Val LeulYThFyrG#s PraorAl 2epSeid Elyuleratre3Br4byrsere Mpa™SefPPro Gy Al a Ser
Ala Ser®®eu Thr Cys Thf*%Leu Arg Arg 145150155160 G y*4% e Asn val @y
Ala Tyr Ser Ile Tyr Trp Tyr Gn d@n Lys Pro 165170175 Ay Ser Pro Pro

Adn

Tyreivesinl@y Axgrnby¥allyrs BarsAsgrSer Asp Lys 180185190 118/143

<210>
<21l1>
<212>
<213>

121
759
DNA

<220>
<221>
223>

<400> 121
caggeegtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agcggegett
tetggeggeg
ggcttggtcc
agtagctact
ttcattagaa
ttcaccatct
gccgaggaca
tactggggcc
122

252
PRT

<210>
<211>
<212>
<Z213>

<220>
<221>
<223>

<400> 122

245

Homo sapiens

misc_feature
A240VL- B9 VH :; single chain Fv

250

tgactcagecc ggcttcecte tcetgeatcte

tgcgeagggg
gtccteecca
tcteccageeg
ctgggctcea
ctgcggtgtt
geggeteegg
agectgggag
ggatgcactg
acaaagctaa
caagagatga
cggccgtgta

aagggaccac

Homo sapiens

MISC_FEATURE
A240VL- B9 VH ; single chain Fv

catcaatgtt
gtatctectg
cttectctgea
gtctgaggat
€ggcggaggg
tggtagtggt
gtccectgaga
ggtccgccaa
tggtgggaca
ttccaagaac
ttactgtgca

ggtcaccgtc

ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtgc
ctectectgtg
gcteccaggga
acagaatacg
acgctgtatc
agagataggg

tccteectga

ctggagcatce
gtatatactg
cagactcaga
cttecggeceaa
attactgtat
ccgtectagg
agctggtcga
cagcgtetgg
aggggctgga
ccgegtetgt
ttcaaatgaa

ggctacggtt

agccagtcte
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga
attcaccgtce
atgggtaggt
gaaaggcaga

cagcctgaga

ctactttgac’

60
120
180
240
300
360
420
480
540
600
660
720

7539




Gn Gn dy Ser Ay Val Ser Ser My Phe Ser Ala Ser Lys Asp Al a

195200205 Ser Ala Asn Ala Gy Ile Leu Leu Ile Ser Gy Leu Gn Ser Qu
Asp 210215220 GUI Ala Asp Tyr Tyr Cyssiet Ile Trp Hs Set Gy Ala Ser
Al a Val 225230235240 Phe Gy Ay Sly Thr Lys Lou Thr Val Leu Ser Gy
Gy Ay dy Ser
Lys Lys Pro Ay
Tyr Thr Phe Thr
Ay G nc yid eal
Tyr Thrl1Asn Tyr
Thr Thr Asp Lys

Llar er
Thr Val Set Ser
Gy @y Ser Sly
r Leu
40541047% Ser Ile

Leu Arg.se
Asp Asp ‘ﬁ

Pro Ala Th

Leu
Ser
65

Leu
Met
Leu
Gly
Pro
145
Ser
Glu
Tyr

Lys

Ala
225

Leu

50

Ser

Leu

Ile

Thr

Gly

130

Gly

Ser

Trp

Ala

Asn

210

Val

35

Arg

Arg

Ile

Trp

val

115

Ser

Arg

Tyr

Val

Ala

195

Thr

Tyr

245250255 Asp Val Gn Leu Val Gn Ser Gy Ala du Val
Al a 260265270 Ser Val Lys Val Ser Cys Lys Ala Ser Gy
Arg Tyr 275280285 Thr Met His Trp Val Arg Gn Ala Pro
Gty pld Peo 2002053600 s& yaalyér btecAsmPro Ser Arg Ay
Al a5Asp Ser Val 305810315320 Lys @y Arg Phe Thr Ile
Ser Thr Set Thr Ala Tyr 325330335 Met G u Leu Ser Set

Th hr . T s, 34034 Ala Arg Tyr Tyr
é\i"oﬂt EYSAII'%L A‘lﬁ Ebﬂ %’ 9%3?1;0} Y365 Thr Thr Val
gy Gu Gly Thr 2§er Thr Gy SeragGIy 370375380 Ay Set

Sly Ala Asp Asp Ile Val Leu Thr G n Ser 385390395400

Ser Lou Ser Pro GI¥ GQu Arg Ala Thr Leu Ser Cys
Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr

40 45

Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val
55 60

Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile
70 75 BO

Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys

His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
120 125

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
135 140

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val
150 155 160

Trp Met His Trp Val Arg Gln Ala Proc Gly Lys Gly Leu
165 170 175

Gly Phe Ile Arg Asn Lys Ala Asn Gly Gly Thr Thr Glu
180 185 130

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser
200 205

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
215 220

Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
230 235 240



119/ 143 dvy Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser

Set 435440445 dvy Val
Tyr Ser 450455460 Leu Thr

Ay Ay Thr Lys Val
DNA <213> artificial
- A240 VL# ;

Lys Val

Pro Ala Arg Phe Set Ay Ser Gy Set Ay Thr Asp
Ile Asn Sery#iugu G u Ala Gu Asp Ala Ala Thr
Tyr Tyr Cys 465470475480 G n Gn Trp Ser Ser Asn Pro Leu Thr the Gy
485490495 Ju Ile Lys <210> 127 <211> 1500 <212>
sequence <220> <223> SEQ ID NGO 77 VHVL x AS VH

Bi specific single chain antibody t cct gcaagg

cttctggcta cctggacagg gtctggaatg gcagacagcg tcaagggccg at ggaact ga
gcagcct oyTgatlyatiasly dot jocrdlgihgaslggeasem gt act ggttc ct gacccagt

ct ccagcaac agagccagt®® aaagt gt aag
ggaccgacta acttattact gccaacagtg
ggaggt cghh, t abgccat gc actgggtccg
aaggcaggoas gati ggatac attaatccta
act acagema> aakxcaccag cacagcctac
aagat at 46> cteoret gapdes caaggcacca
ggaggttcag gtggagcaga cgacattgta
cctgagclgg, ttacat gaac tggtaccagc agaagccggg
gcttctggaqst aest gk eg cttcagtgge ctctctcaca
agat gct 26> gagioagt-aacnccgoistacygbint eggt ggcgg
gtgcagc%%g>tg%ggtctgg gggaggcgt g gagactctcc

cct cagt c ct cca ggcaaggggc tggagtgggt

t caaat g%atgﬁccﬁé%‘bg%%?ﬁ%aécétgﬁﬁtttﬁf‘%éatcéﬁiattﬁ"c‘:gfﬁ‘éla

gccgtggtta
ttct gaggac
cggt caccgt
tctgtctctg

agagac a:?&lgé‘a%@@@&@g%%g@%%a@%&%%&?%@%&a?%%a%%ﬁ

gccgtgtatt act gt gcgag agat aggggg cfacggt fct

tactaattac
act gcaacct
ct cct caggc
t ct ccagggg
caaggcaccc
at caacagct
gaccaaggt g
t gt gcagcct
ggcacttata

aé#agat gga tttatgacac agtgggtctg
gagat caaat ccggaggtgg gtccagcctg
cacctttact aggtacacga tgcact gggt

cttcacaatc
attactgtgc
t ggt ggaagt
agcgt gccac
at ccaaagtg
tggaggctga
t ggat ccgag
ctggattcac
120/ 143

#G6geeTaricttaccdct cc960

gagRde.l 9aggacacgl1020
tgacta CctggggccaalO80

gggac c agggcda@@c @it taxce tat aggt Ggt aggedgadtt ciggcgegygegypesmagt cCcypot ggt 1140

ggctctggag tctccageeg cttetetgra tccaaagaty ctteggecaa tgcagggatt 240
ttactcatct ctgggectceca gtctgaggat gaggectgact attactgtat gatttggcac 300
ageggegett ctgeggtgtt cggeggaggg accaagttga ccgtcctagg tggtggtggt 360
tectggeggeg geggcteegg tggtggtggt tctgaggtge agetggtega gtectggggga 120
ggcgtggtce agcctgggag gtcccfgaga ctcteectgtg cagectetgg attcacccte 480
agtacctatg ccatgcactg ggtccgeccag gectccaggea aggggetgga gtgggtggea 540
cttatatcaa atgatggaag caataaatac tatgcagact ccgtgaaggg ccgattcace 600
atctccagag acaattccaa gaacacgcetg tatctgecaaa tgaacagect gagagctgag 6690
gacacggcetg tgtattactg tactagagat agggggctac ggttctactt tgactactgg 720
ggccaaggga ccacggtecac cgtctectee tga 753
<210> 124

<211> 250

<212> PRT

<213> Homo sapiens

<220>
<221>
<223>

MISC_FEATURE
AZ240VL -D8 VH ; single chain Fv

<400> 124

Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala

1 5 10

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala

15



ggtggttctc aggccgtgct gactcagccg gecttcecctct gccagtctca cctgcacctt
gcgcaggggc atcaatgttg taccagcaga agccagggag tcctccccag tatctcctga
aagcagcagg gctctggagt ctccagccgc ttgigfsgcat gcagggattt tactcatctc

t gggctccag tctgaggatg atttggcaca gcggcgcttc tgcggtgttc ggcggaggga
ctgcatctcc tggagcatcal200 gtgcctacag tatatactggl260 ggtacaaatc

agact cagat 1320 ccaaagatgc ttcggccaat 1380 aggctgacta ttactgtatgldd0
ccaagttgac cgtcctatagl500 <210> 128 <211> 499 <212> PRT <213>
artificial sequepge <220> <223>,$SEQ ID NO 77 WHVL x AS VH - A240 VWU
; Bispecific single chain antibody <400> 128 Asp Val G n Leu Val Gn
Set Ay Ala Ju Vval Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser
COys LysT¥ aersgte &y ToRy IYITRID BHeLFhFroaPly $§4 POPSRBLTHY: Met His Trp
Val Arg G n AP Pro Ay Gn @y Leu Gu Trpq?le 354045 Ay Tyr lle
Asn Pro Set Arg Gy Tyr Thr Asn Tyr Ala Asp Set Val 505560 Lys Ay
Ar g Phevrelhied h@ T 1yfhBerARE bySaSLLysTBIn &8T clhhEe ALy T3ar 65707580 Met
G u Leu Set0 Set Leu Arg Se¥ Qu Asp Thr g a Thr Tyr Tyr Cys 859095
Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Ay An Gy

100]1)51gé% Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile

65 70 15 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85 90 85

Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
130 135 140

Pro Gly Arg Ser Leu Arg Leu Ser Cys Alz Ala Ser Gly Phe Thr Leu
145 150 155 160

Ser Thr Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
165 170 175

Glu Trp Val Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala
180 185 190

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
185 200 205

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr ala Val
210 215 220

Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp
225 230 235 240

Gly Gln Gly Thr Thr Val Thr Val Ser Ser
245 250



121/ 143 Thr Thr Val

Ay
Adn
Leu
Tyr
Thr
Ay
du
Leu
Ay
Val

Phe
Ay
Asn

115120125 Gy Ser Ay Ay Ser Ay Gy Ala Asp Asp Ile Val Leu Thr
Ser 130135140 Pro Ala Thr Leu Sgfgnkeu Ser Pro Gy GQu Arg Ala Thr
Ser Cys 145150155160 Arg Ala Ser @ n Ser Val Ser Tyr Met Asn Trp
Gn Gn Lys Pro 165170175 Gy Lys Ala Pro Lys Arg Trp Ile Tyr Asp
Ser Lys Val Ala Ser 180185190 Gy Val Pro Ala Arg Phe Ser dy Ser
Ser Ay Thr Asp Tyr Ser 195200205 Leu Thr Ile Asn Ser Leu Qu Al a
Asp.Aba Aban Thr Tyr Tyr Cys 210215220 Gn Gn Trp Ser Ser Asn Pro
Thr<Bhe @Goo Ay Ay Thr Lys Val 225230235240 Gu Ile Lys Ser Ay
Ay<a®Ry 8 Gu Val An Leu Val Gu Ser 245250255 Ay Ay Gy Val
G n‘Ped eiifigigl Semueness Arg Leu Ser Cys Al a 260265270 Ala Ser Ay
Thr g Ser Thr Tyr Ala Met His Trp Val Arg G n 275280285 Ala Pro
Lys.fshy hewyd QZJBF{})L#VQEE 3 deE7 {JlﬁlLs-e’éléé%Qif@ﬁ%i%% 40295300 Ser
Lys Tyr IwindNya Asp Ser Val Lys Gy Arg Phe Thr ITe Ser
305310315320 Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu G n Met Asn Ser
Leu Arg(dOU) 125
gaggtgcagec tggtcgagtc tgggggagge gtggtccage ctgggaggte cctgagacte &0
tcctgtgecag cctectggatt caccectecagt acctatgcea tgcactgggt cegecagget 120
ccaggcaagg ggctyggagtg ggtggcactt atatcaaatg atggaagcaa taaatactat 180
gcagactceg tgaagggecg attcaccate tccagagaca attccaagaa cacgectgtat 240
ctgcaaatga acagcctgag agctgaggac acggecgtgt attactgtge gagagatagg 300
gggctacggt tctactttga ctactgggge caagggacca cggtcaccgt ctcctcaggt 360
ggtggtggtt ctggcggcgg cggctccggt ggtggtggtt ctcaggecgt getgacteag 420
ccggettecee tctetgocate tectggageca tcagccagtc tcacctgcac cttgegcagg 480
ggcatcaatg ttggtgccta cagtatatac tggtaccage agaageoccagq gagtcctece 340
cagtatctcc tgaggtacaa atcagactca gataagcagc agggctctgg agtctccage 600
cgcttetetg catcecamaga tgetteggece aatgcaggga ttttactcat ctctgggctce 660
cagtctgagg atgaggctga ctattactgt atgatttgge acagéggcgc ttetgcggtyg 120
ttcggcggag ggaccaagtt gaccgtecta teeggaggtyg gtggatecga cgtccaactg 780
gtgcagtcag gggctgaagt gaaamaacct ggggcctcag tgaaggtgtc ctgcaagget 840
tetggetaca cctttactag gtacacgatg cactgggtaa ggeaggecacc tggacagggt 900
ctggaatygga ttggatacat taatcctagec cgtggttata ctaattacge agacagcgtc 960
aagggececget tcacaatcac tacagacaaa tccaccagca cagcctacat ggaactgage 1020
agcctgcgtt ctgaggacac tgcaacctat tactgtgcaa gatattatga tgatcattac 1080
tgecettgact actggggeca aggcaccacqg gtcacegtct cctcaggcga aggtactagt 1140
actggttcty gtggaagtgg aggttcaggt ggagcagacg acattgtact gaccecagtet 1200
ccagcaacte tgtctctygte tecaggggag cgtgccaccc tgagetgecag agccagtcaa 1260
agtgtaagtt acatgaactg gtaccagcag aageccgggeca aggcacccaa aagatggatt 1320
tatgacacat ccaaagtggc ttctggagtc cctgeteget tcagtggeag tgggtetggg 1380
accgactact ctctcacaat caacagcttg gaggetgaag atgctgecac ttattactge 1440
caacagtgga gtagtaaccc gctcacgttc ggtggcggga ccaaggtgga gatcaaatag 1500

Thr

Val Ser Ser Gy Qu Ay Thr Ser Thr Ay Ser



325330335 122/143 Phe Tyr
Val Ser
Ay Ay
Ser Pro
Ay Ile
Pro Gy
Asp Lys
Lys Asp
G@n Ser
Ser<@0

Leu<2é%

Thr
Ay
Al a
Arg
Lys
Ser
Ser
Leu
Hi s

Val

<220> <
chai n anti body <400

<223> A5 VH - R240 VL# x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400>

Ser
Ser
Ay
Asn
Ser
Gn
Al a
Au

126

Phe Asp Tyr Trp Ay Gn Gy Thr Thr Val

355360365 Ay Ay Gy Ay Ser dy Ay Ay Gy Ser dy
G n 370375380 Al a Vaiwiseu Thr

Al a Ser
Ay

Val

Ser Al a
Asp G u
Afa Ser Al a Val
0’129 <211>

Glu Val Gln Leu

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Thr

Ser

Ser

145

Gly

Gly

Leu

Met

Leun

50

Gly

Gln

Arg

Thr

Gly

130

Ala

1le

Ser

Arg

His

35

Ile

Arg

Met

Asp

Val

115

Gly

Ser

Asn

Pro

Leu

20

Trp

Ser

Phe

Asn

Arg

100

Thr

Gly

Pro

Val

Pro
180

Val

Ser

Val

Asn

Thr

Ser

85

Gly

Val

Gly

Gly

Gly

165

Gln

Glu Ser Gly Gly

Cys Ala Ala Ser
25

Arg Gln Ala Pro
40

Asp Gly Ser Asn
55

Ile Ser Arg Asp
70

Leu Arg Rla Glu

Leu Arg Phe Tyr
105

Ser Ser Gly Gly
120

Ser Gln Ala Val
135

Rla Ser Ala Ser
150

ARla Tyr Ser Ile

Tyr Leu Leu Arg
185

Gly

10

Gly

Gly

Lys

Asn

Asp

80

Phe

Gly

Leu

Leu

Tyr

170

Tyr

Val

Phe

Lys

Tyr

Ser

75

Thr

Asp

Gly

Thr

Thr

155

Trp

Lys

385390395400 Al a Ser
Ala Tyr 405410415 Ser
Pro Pro Gn Tyr Leu 420425430 Leu Arg Tyr
Gn dy Ser Ay Vval

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Gln

140

Cys

Tyr

Ser

Phe Gy Ay Ay Thr
1506 <212> DNA <213> artificial

3 éétmme%% L ¥h X SEQ ID NO 77 VHVL ;

Gln

Leu

Leu

15

Ala

Asn

Val

Trp

Gly

125

Pro

Thr

Gln

Asp

Gn Pro Ala Ser
Leu Thr Cys Thr

Leu Ser

Leu Arg

Ile Tyr Trp Tyr G n A@n

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Gly

Ala

Leu

Gln

Ser
180

Lys Ser Asp
Ser 435440445 Ser Arg Phe Ser Al a
Asn Ala Ay Ile Leu 450455460 Leu Ile Ser Ay
Ala Asp Tyr Tyr Cys Net 465470475480 Ile Trp

Lys Leu 485490495 Thr
sequence

Bi specific single

9 gaggtgcagc tggtcgagtc tgggggaggc ttggtccagce
t cct gt gexg>cgt ct ggat t caccgt cagt agctactgga

Gly

15

Thr

Trp

Ser

Leu

Tyr

85

Gln

Gly

Ser

Arg

Lys

175

Asp

Arg

Tyr

Val

Val

Tyr

80

Cys

Gly

Gly

Leu

Arg

160

Pro

Lys



ccagggaagg ggctggaatg ggtaggtttc attagaaaca gaatacgccg cgtctgtgaa
aggcagattc accatctcaa ctgggaggtc tgcactgggt aagctaatgg gagatgattc
cct gagactc ccgccaagct tgggacaaca caagaaracg 60 120 180 240 123/143
ctgtatcttc gatagggggc tcaggtggtg actcagccgg cgcaggggca cctccccagt

t ccagccgcet gggctccagt gcggtgttcg caactggtgc aaggcttctg cagggtctgg
agcgt caagg ctgagcagcc cattactgcc actagtactg cagtctccag aaatgaacag
tacggttcta gtggttctgg cttccctctc tcaatgttgg atctcctgag tctctgecatc

ct gaggat ga gcggagggac agtcaggggc gctacacctt aatggattgg gccgcttcac

t gcgt t c¥lgatint Glacteactly ¥rlt 84rgeprglracBlec 8t YitacSerchsglgadec cttt gact ac
cggcggegge tgtAt ctcct tgect at¥gt gt acaaat ca?®aaagat gct ggct gact at
caagttgacc tgaagtgaaa tactaggtac atacattaat aatcactaca ggacactgca
gggccaaggcaiaaghggadstly 16t fhCiLCa. 9a08ACaGIgql 8008GCAGT tccgatggtyg
ggagcat cagziat at act ggt gactwagata tcggccasdeg tactgtatga gtcctatccg
aaacct gggg acgatgcact cctagccgtg gacaaatcca acctattact accacggtca

t caggt ggag _ggggagcgtg ccgtgtatta ggaccacggt gtggttctca ccagtctcac
accagc amﬁg‘%&g Y959 g%%g%éafltet (83 Sg%a@dgm@aﬁ’g’tﬁﬁt?ﬁ cct cagt gaa
gggt aaggc€a gttatactaa ccagcacagc gtgcaagata ccgtctcctc cagacgacat
ccaccctgag ctgtgcaaga300 caccgtctcc360 ggccgtgcectg420 ctgcaccttg480
gccaggoagt G40c1et @ityguaglyeolh act eat cductH6€lycggegiet 16t 920 at ccgacgt ¢ 780
ggt gt cct gc840 245 250 255

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
260 265 270

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
275 280 285

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
250 295 300

Gly Tyr Ile Asn Pro Ser Brg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
305 310 315 320

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
325 330 335

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
340 345 350

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
355 360 365

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
370 375 380

Gly Ser Gly Gly Ser Gly Gly Ala Asp &Asp Ile Val Leu Thr Gln Ser
385 390 395 400

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
105 410 415

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gla Lys Pro
420 425 430



ggcacct gga900 ttacgcagac960 ctacatggaal020 ttat gat gat 1080

aggcgaaggt 1140 tgtactgaccl200 ctgcagagccl260 agtcaaagtg taagttacat
gaact ggt ac cagcagaagc cgggcaaggc acacmmaagal320 tggatttatg acacatccaa
agtggcttct ggagtccctg ctcgcttcag tggcagtgggl380 tctgggaccg actactctct
cacaat caac agcttggagg ctgaagatgc tgccacttat 1440 tactgccaac agtggagtag
taacccgctc acgttcggtg gcgggaccaa ggtggagat c1500 aaat agl506 <210> 130
<211> 501 <212> PRT <213> artificial sequence <220> <223> B9 Vii
-A240 VL1 x SEQ ID NO 77 VHVL ; Bispecific single chain antibody
<400> 18 GruAMaFrGiys BeuTMallldGlyr 8er Ti@ gerGiys @GlyRlegedal G n Pro Ay
Arg 151013 12% 143 Ser Leu Aty Leu Ser Cys‘#Ma Ala Ser Ay Phe Thr
Val Ser Ser Tyr 202530 Trp Met His Trp Val Arg Gn Ala Pro Ay Lys

Ay Leucgd ta1TeR ¥al a4 5. LY, E’QEG{}J s WA%§yrAE@r Asn Gy Gy
Thr Thr & waTyr Ala Al a 505560 Ser Val Lys Gy Arg Phe Thr Ile Ser

Arg Asp Asp Ser Lys Asn Thr
Leuw Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
465 4170 475 480
Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
485 490 495
Glu Ile Lys
<210> 127
<211> 1500
<212> DNA
<213> artificial sequence
<220>
<223> SEQ ID NO: 77 VHVL x A5 VH - A240 VL# ; Bispecific single chain
antibody
<400> 127
gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggcctc agtigaaggtg 60
tcctgecaagg cttctggeta cacctttact aggtacacga tgcactgggt aaggcaggca 120
cctggacagg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180
gcagacagcg tcaagggcceyg cttcacaatc actacagaca aatccaccag cacagcctac 240
atggaactga gcagcctgeg ttctgaggac actgcaacct attactgtge aagatattat 300
gatgatcatt actgeccttga ctactggggc caaggcacca cggtcaccgt cteoctcagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt ctccagcaac tetgtctetg tetccagggyg agcgtgccac cctgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccgyg caaggcaccce 540
aaaagatgga tttatgacac atccaaagtg gcttctggag tccctgetcg cttecagtage 600
agtgggtetg ggaccgacta ctctctcaca atcaacaget tggaggctga agatgcetgec 660
acttattact gccaacagtg gagtagtaac ccgectcacgt tcggtggegy gaccaaggtg 720
gagatcaaat ccggaggtgyg tggatccgag gtgcagetgg tcgagtetgg gggaggegtg 780
gtccagectg ggaggtccoct gagactctec tgtgeagoet ctggattceac cctcagtace 840
tatgccatge actgggtceg cecaggetcca ggcaagggge tggagtgggt ggcacttata S00



65707580 Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Gu Asp Thr Al a Val

Tyr
Trp
Ser
Thr
Leu
Ser
Leu
Val

Ay
Tyr
Ser
Ay

859095 Tyr Cys Ala Arg Asp Arg Gy Leu Arg Phe Tyr Phe Asp Tyr
Gy 100105110 G n Ay Thr Thr Vao/idhr Val Ser Ser Ay Ay Ay Ay
Gy Gy 115120125 Ay Ay Ser Ay Ay Ay Ay Ser Gn Ala Val Leu
Gn Pro Ala 130135140 Ser Leu Ser Ala Ser Pro Gy Ala Ser Ala Ser
Thr Cys Thr Leu 145150155160 Arg Arg Ay Ile Asn Val Ay Ala Tyr
I[le Tyr Trp Tyr G n Gn 165170175 Lys Pro Ay Ser Pro Pro G n Tyr
Leu Arg Tyr Lys Ser Asp Ser 180185190 Asp Lys Gn Gn Gy Ser Sly
Sertc8ertgdrayaigea:Ser apdtalPee dayseciBB20020Gas packkectSer A8 Asn Al a
Ile Leu Leu Ile Set Gy Leu Gn Ser 210215220 G u Asp G.u Ala Asp
Tyr ek C‘Tﬂaéaaf?b gﬁif%ﬂ@ép CHSFRIS BSOS SFIRIAD 198 143 Gy

AS Py M g+ i i a diGge hdgoft @ Qebeglla bYRolds Pr90860265270
Al & SglrgtVatl a‘::_t%sg Va %E ysgg% a Setrtg ya Tygr%":'éf%ra Phe 8Thr

2752802@5adhégggTydfac&'¢u’ct&/E:tcddg&;gﬂ'rqgtc}@tcb@rg:g&g’gcrﬁj atdpergty G4 Gy Leu

du

ggtggttctc aggccgtget gactcageccg gettcectet ctgeatcetec fggageatca 1200

gccagtctce cctgcacctt gegcagggge atcaatgttg gtgectacag tatatactgg 1260

taccagcaga agccagggag tcctccccag tatctocctga ggtacaaatc agactcagat 1320

aagcagcagg gctctggagt cteccagecge ttctetgcat ccaaagatge tteggecaat 1380

gcagggattt tactcatcte tgggctccag tctgaggatg aggectgacta ttactgtatg 1440

atttggcaca gcggcgctte tgcggtgttc ggcggaggga ccaagttgac cgtcctatag 1500

<210> 128

<211> 4989

€212> PRT

<213> artificial sequence

<220>

<223> SEQ ID NQ: 77 VHVL x A5 VH - AZ40 VL# ; Bispecific single chain
antibody

<400> 128

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Glm Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 g0

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 S0 85

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




290295300 Trp Ile Ay Tyr Ile Asn Pro Ser Arg Gy Tyr Thr Asn Tyr Al a

Asp
Thr
Thr
Leu
du
Al a
Leu
Ser
Pro
Pro

305310315320 Ser Val Lys Ay Arg Phe Thr Ile Thr Thr Asp Lys Ser

Ser Thr 325330335 Ala Tyr Met Gitiydigu Ser Ser Leu Arg Ser A u Asp
Ala Thr Tyr 340345350 Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys
Asp Tyr Trp Gy 355360365 G n @y Thr Thr Val Thr Val Ser Ser dy
Gy Thr Ser Thr Ay 370375380 Ser Ay Ay Ser Gy Gy Ser dy Ay
Asp Asp Ile Val Leu Thr 385390395400 G n Ser Pro Ala Thr Leu Ser

Ser Pro Ay GQu Arg Ala Thr Leu 405410415 Ser Cys Arg Ala Ser @ n
Val TiSefhrTysl Met vAspeiTsgr Ty GE ALYGr 420425480sdys1Pro Ay Lys Al a
Lys Arg TEP Il e Tyr Asp Tt Ser Lys Val 1#35440445 Ala Ser Ay Val
Ala Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp 450455460 Tyr Ser Leu

Thr 11 eofis8eSar, bansGl Al BllaBsRaAa, Bl I, Ty, 465470475450

126/ 143 LyssgVval

uTl 6 Lys 500 22105 131552115 1506 <212> DNA <213>

artificial sequence

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

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

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
185 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala
260 265 270

Ala Ser Gly Phe Thr Leu Ser Thr Tyr Ala Met His Trp Val Arg Gln
275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Leu Ile Ser Asn Asp Gly
290 295 300

Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
305 310 315 320

Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg
325 330 335

Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly Leu Arg
340 345 350



<220> <223> SEQ ID NO 77 VHVL x B9 VH - A240 VL# ; Bispecific single
chai n anti body <400> 131 gacgtccaac tggtgcagtc aggggct gaa gt gaaaaaac
ct ggggcct ¢ agt gaaggt g60 tcctgcaagg c¢f21163 ggcta cacctttact aggtacacga
t gcact gggt aaggcaggcal20 cctggacagg gtctggaatg gattggatac attaatccta
gcecgtggtta tactaattacl80 gcagacagcg tcaagggccg cttcacaatc actacagaca
aat ccaccag cacagcctac240 atggaactga gcagcctgcg ttctgaggac actgcaacct
attactgtgc aagatattat 300 gatgatcatt actgccttga ctactggggc caaggcacca
cggt caccgt ctcctcaggc360 gaaggtacta gtactggttc tggtggaagt ggaggttcag
gt ggagclgalwwgbicabirgT w4 p €lygelocGlayrhre Tioc dgc atacV4lc gt &4rct g t ct ccagggg
agcgt gccac ccéaget gc480 agafffcagt ¢ aaagt gt &g ttacat gaac tggtaccagc
agaagccggg caaggcaccc540 aaaagatgga tttatgacac atccaaagtg gcttctggag
t ccct geggOs Gt &ﬁaefyggecﬁ@% &9t 890L 1! 8 I8ACEHAEL AL 61, CELACa at caacagct
t ggaggct gasmgat gct gcc660 ggttattact gccasgpagt'g gagt agt aac ccgct cacgt
t cggt ggcgg gaccaaggt g720 gagat caaat ccggaggt gg tggatccgag gtgcagctgg
tcgagtctggégg?ag cttg780 gtccagcctg ggaggt ccct gagactctcc tgtgcagcgt
ct ggat t; cVgta fa@@S% Kctgghtvgeerattag Ryt E@gGJdc@ég%grcca gggaaggggc
t ggaat gygt aggtttcatt 900 agaaacaaag ctZatggtgg gacaatigaa tacgccgegt
ct gt gaaagg cagattcacc960 atctcaagag atgattccaa gaacacgctg tatcttcaaa
t gaacagaGt sqgagagecgaglihiigacacggcey tgt add aat ¢yt geadgagat agggggcet ac
ggttctactt tgactact¢yl080 ggccaagg¢fe® ccacggtcac cgsctcctca ggtggtggtg
gttctggcgg cggcggetccll140 ggtggtggtg gttctcaggec cgtgctgact cagccggcett
ccctcetcerge atgtcect ggal?200..gcat cageca gtcicacctg cacctitgcgc aggggcatca
at gttgg&tfegcnéat gyé:ag?oa 51%75‘05 g‘a@%sggﬁ%aclé' %ed:cgrgoagrgoc(gjlgagydg%edltcct ccccagt at ¢
tcct gaggt a caabDt cagacl1320 tcagat aagc agcagggctc tggagtctcc agccgcettct

ctgcatccaa agatgcttcgl380 127/143
Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val Ser
435 440 445

Ser Arg Phe Ser Ala Ser Lys Asp ARla Ser Ala Asn Ala Gly Ile Leu
450 455 460

Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Met
4865 470 475 480

Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys Leu
485 490 495

Thr Val Leu

<210> 1293
<211> 15086
<212> DNA
<213> artificial sequence

<220>
€223> BS VH -A240 VL# x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<4Q00> 129
gaggtgcagc tggtcgagtc tgggggagge ttggtccage ctgggaggtc cctgagactce 60

tcctgtgecag cgtctggatt caccgteagt agetactgygs tgcactgggt ccgecaaget 120
ccagggaagg ggctggaatg ggtaggtttc attagaaaca aagctaatgg tgggacaaca 180

gaatacgccqg cgtctgtgaa aggecagatte accatctcas gagatgattc caagaacacg 240



gccaatgcag ggattttact catctctggg ctccagtctg aggatgaggc tgactattacl440
tgtatgattt ggcacagcgg cgcttctgcg gtgttcggcg gagggaccaa gttgaccgtcl500
ctatagl506 <210> 132 <211> 501 <212x23k3F <213> artificial sequence
<220> <223> SEQ ID NO 77 VHVL x 89 VH - A240 VL4 ; Bispecific single
chain anti body <400> 132 Asp Val Gn Leu Val Gn Ser Ay Ala G u Val
Lys Lys Pro Gy Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gy
Tyr Thr Phe Thr Arg Tyr 202530 Thr Met His Trp Val Arg Gn Ala Pro
Ay G nctdryrdeet s@higaddaf dck§agdsd04dqdapadl ¥Eathl R tATB BELgSEr #yog Ay
Tyr Thr Asn Tyr Ala Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Thr
Thr Asp9i4pgI®mer tTraItSepe crhtdapatar TIPEIREI0 IFB02debt CGqstct_t@e Se$608er Leu

Ser Qu hr Ala Thr Tyr Tyr s 859095 Ala A Tyr
Asp Hi stﬁaﬁ’t‘%%/g L8 °F§?gg’r¥95 e 9%%? Ef%?tiﬁﬁidgcffb T?#é val | Thr
Val Ser aSRhqdayy cehdecfdty thbit Bt a—cﬂﬁca@cyg g@d’gtgcyc %@2&%35 Gep Ser Ay
Gy Ser Ay Ay Ala Asp Asp Ile Val Leu Thr G n Ser 130135140 Pro Al a

Thr Leuc8epgdoonr tSeateRue tGhgtaGar degadba Ttmagtagez Serac@yegt 1459490155160
Arg Ala Ser A n Ser Val Ser Tyr Met Asn Trgg;l’ggan An Lys Pro

cctccccagt atctceectgag gtacaaatca gactcagata a ctetggagte
tccageeget tetcectgecatc caaagatget tcggccaatg cagggatttt actcatctct 660
gggctccagt ctgaggatga ggctgactat tactgtatga tttggcacag cggegettcet 720
gcggtgttcg gcggagggac caagttgacce gtcctatccg gaggtggtgg atcegacgte 780
caactggtgc agtcagggge tgaagtgaaa aaacctgggg cctcagtgaa ggtgtectge 840
aaggcttctg gectacacctt tactaggtac acgatgeact gggtaaggea ggceacctgga 900
cagggtctgg aatggattgyg atacattaat cctagcegtg gttatactaa ttacgcagac 960
agcgtcazagy gecgcttcac aatcactaca gacaaateca ccagecacage ctacatggaa 1020
ctgagcagee tgcgttctga ggacactgca acctattact gtgcaagata ttatgatgat 1080
cattactgcc ttgactactg gggccaagge accacggtea cegtctcctc aggcgazaggt 1140
actagtactg gttctggtgg aagtggaggt tcaggtggag cagacgacat tgtactgace 1200
cagtctccag caactctgtc tctgtctcca ggggagcgtg ccacectgag ctgcagagece 1260
agtcaaagtg taagttacat gaactggtac cagcagaagc cgggcaaggc acccaazaga 1320
tggatttatg acacatccaa agtggcttct ggagtccctg ctcgecttcag tggcagtggg 1380
tctgggaccy actactctct cacaatcazac agcttggagg ctgaagatge tgccacttat 1440
tactgccaac agtggagtag taacccgctc acgtteggtg gcgggaccaa ggtggagate 1500
aaatag 1506
<210> 130
<211> 501
<212> PRT
<213> artificial sequence
<220>
<223> BY VH -A240 VL# x SEQ ID NC: 77 VAVL ; Bispecific single chain
antibody
<400> 130

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15



128/ 143 165170175 Ay Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
Val Ala Ser 180185190 Ay Val Pro Ala Arg Phe Ser Ay Set Gy Ser fly
Thr Asp Tyr Ser 195200205 Leu Thr Ihganésn Ser Leu Qu Ala Qu Asp Ala
Ala Thr Tyr Tyr Cys 210215220 G n Gn Trp Ser Ser Asn Pro Leu Thr Phe
Gy Ay Ay Thr Lys Val 225230235240 Gu Ile Lys Ser Ay Gy Ay dy
Ser Qu Val Gn Leu Val Qu Ser 245250255 Gy Gy Gy Leu Val Gn Pro
Gy Arg Ser Leu Arg Leu Ser Cys Ala 260265270 Ala Ser Ay Phe Thr Val
Ser SersebyfeuThidy MRt sddfl SysTAR Mal s 61/t 2452802855 & Pro Gy Lys Ay
Lou Gu Trp Val @y Phe Ile Arg2#Asn Lys Al a 2986295300 Asn Ay Ay Thr
Thr GI u Tyr Al a AI a Ser Val Lys Ay Arg Phe Thr 305310315320 Il e Ser
Arg As Ser s. Asn Thr Leu Tyr Met. Asn Ser 325330335 Leu
Arg Al an@l '@9?%;5 r VeA| BrAVAR qy E"PyFch%s %VaLe AP Ky @y 340345350
Leu Arg Phe Tyr Phe Asp Tyr Trp Ay Gn Gly hr Thr Val Thr Val
355360365 Ser Ser Gy Ay dy Ay Ser Gy Ay dy Ay Ser Gy Ay dy
d Yy Gly Phe Ile Arg Asn Lys Ala Asn Gly Gly Thr Thr Glu Tyr Ala Ala

50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Bsn Thr
65 70 75 BO

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 30 95

Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gln &ls Val Leu Thr Gln Pro Ala
130 135 140

Ser Leu Ser Ala Ser Pro Gly Ala Ser BAla Ser Leu Thr Cys Thr Leu
145 150 155 160

BArg Arg Gly Ile Asn Val Gly Bla Tyr Ser Ile Tyr Trp Tyr Gln Gln
165 170 175

Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180 185 190

Asp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys
185 200 205

Asp Ala Ser BRla Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser
210 215 220

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gly Gly Gly
245 250 255



370375380 Ser
Ay 385390395400 129/143 405410415 Al a Tyr Ser
Pro Pro G n 420422430 Tyr

G n Lys
Asp Ser
Al a Ser
Gy Leu

Pro Ay Ser

G n Al a Val

Leu Thr

Leu Leu Arg Tyr

Asp Lys Gn Gn Gy Ser Ay 435440445 Val
Lys Asp Ala Ser Ala Asn Ala Ay 450455460 Ile Leu Leu Ile Ser
Gn Ser Au Asp Au Ala Asp Tyr Tyr 465470475480 Cys Met Ile

Trp H's Ser fly Ala Ser Al a Val

DNA artificial

Gly

Arg

Trp

305

Ser

Ala

Tyr

Gln

Ser

385

Gln

Ser

Lys

Ala

Tyr

465

Tyr

Ala Ser Vzl Lys

Tyr

290

Ile

Val

Tyr

Cys

Gly

370

Gly

Ser

Cys

Pro

Ser

450

Ser

Cys

275

Thr

Gly

Lys

Met

Ala

355

Thr

Gly

Pro

Arg

Gly

435

Gly

Leu

Gln

Met His

Tyr Ile

Gly Arg
325

Glu Leu
340

Arg Tyr

Thr Val

Ser Gly

Ala Thr

405

Ala Ser

420

Lys Ala

Val Pro

Thr Ile

Gln Trp
485

seeuence D8 VI |

Val Ser Cys

Trp

Asn

310

Phe

Ser

Tyr

Thr

Gly

390

Leu

Gln

Pro

Ala

Asn

470

Ser

Val

295

Pro

Thr

Ser

Asp

Val

375

Ser

Ser

Ser

Lys

Arg

455

Ser

Ser

280

Arg

Ser

Ile

Leu

Asp

360

Ser

Gly

Leu

Val

Arg

440

Phe

Leu

Asn

Gn Pro Ala Set Leu Ser Ala Ser Pro
Ile Tyr Trp Tyr Gn

Lys Ser

Ser Ser Arg Phe Ser

Phe Ay Gy Ay Thr 485490495 Lys Leu

Thr Val clee<R30%arK21d 2ec 21221524321 £ 32021 53282y <4003,500 133 1500
26A240 VL# x SE@xrd D NO

Lys Ala

Gln Ala

Arg Gly

Thr Thr

330

Arg Ser
345

His Tyr

Ser Gly

Gly Ala

Ser Pro

410

Ser Tyr

425

Trp Ile

Ser Gly

Glu Ala

Prc Leu
490

Ser Gly Tyr

Pro

Tyr

315

Asp

Glu

Cys

Glu

Asp

395

Gly

Met

Tyr

Ser

Glu

475

Thr

Gly

300

Thr

Lys

Asp

Leu

Gly

3go

Asp

Glu

Asn

Asp

Gly

460

Asp

Phe

285

Gln

Asn

Ser

Thr

Asp

365

Thr

Ile

Arg

Trp

Thr

445

Ser

Ala

Gly

Thr

Gly

Tyr

Thr

Ala

350

Tyr

Ser

Val

Ala

Tyr

430

Ser

Gly

Ala

Gly

Phe

Leu

Ala

Ser

335

Thr

Trp

Thr

Leu

Thr

415

Gln

Lys

Thr

Thr

Gly
495

Thr

Glu

BEsp

320

Thr

Tyr

Gly

Gly

Thr

400

Leu

Gln

Val

Asp

Tyr

480

Thr

anti body 133



77 VHVL ;

gt ggt ccagc
acct at gcca
at at caaat g
t ccagagaca
acggct gt gt
caagggacca

ctgggaggtc

t gcact gggt
at ggaagcaa

att ccaagaa
attactgtac
cggt caccgt

ggt 9ot ggist vAat CRIMCCHs
t cagccagtc tcaccsmcac

t ggt accagc
gat aagcagc
aat gcag

Bt

agaagccagg

gctctgg
[Act cat

Bi specific single chain gaggtgcagc tggtcgagtc tgggggaggc

cctgagact c60 tcctgtgcag cctctggatt caccctcagt
ccgccaggct 1201m@maggcaagg ggct ggagt g

t aaat act at 180
cacgct gt at 240
t agagat agg300
ct cct caggt 360
gct gact cag420
cttgcgcagg480
gagt cct ccc540
agt pt ccagc600
ct ct gggct c660

gcagact ccg
ct gcaaat ga

gggct acggt
ggt ggt ggt t
ccggcttcce
ggcat caatg
cagtatctcc
cgcttctctg
cagt ct gagg
130/ 143

t gaagggccg
acagcct gag
tctactttga
ct ggcggegy
tctctgcatc
ttggtgccta
t gaggt acaa
cat ccaaaga
at gaggct ga

at gatt t ggé. agggcggcgc

ttctgcggtg720

ggt ggcactt
attcaccatc

agct gaggac
ct act ggggc

cggct ccggt
t cct ggagca

cagt at at ac
at cagact ca
tgcttcggece
ctattactgt

ttcggcggag ggaccaagtt

gt gcagt €ag> ggactkgaagtsefuchggct aca cctttactag ctggaatgga ttggatacat

aagggccgct tcacaatcac agcctgecgtt ctgaggacac tgccttgact actggggcca
act ggt t €42§> gt ggaagt gg _ccagcaactc tgtctctgtc agtgtaagtt acatgaactg
tatgaca€5§>cé%h§% 'g7d@8 de%BF'bg%Wdﬁéaaﬁlﬁﬁéﬁ%@ﬁ%&§ﬁg@§gTaaccc
gaccgtccta té@ﬁ' gt g gtggatccga cgtccaactg gaaaaaacct ggggcctcag
t gaaggt gipes Ctgcaaggct gt acacgat g cact gggt aa ggcaggcacc tggacagggt

t aat ect ggtegiggidtat € laagddc 6 Cotagaa agl gig@gdacaganaagth ccacmagca
cagcctacat ggaactgagc tgcaacctat tactgtgcaa gatattatga tgatcattac
aggcaccHE§Igeencegrercte CReUGHRGaAMERTRaTY BIfRCHgEt Pea§a9cggagtldgacy
acattgtact gacccagtct . tcc ag..cgt.agccaccc. t t gcag agccagt caa
Ot accagt Al et d L e e e RaUaT Go TP T E Gyagr ¢ "t ooyt

t cagt gggagadaggt€daggd c6 AR EgedtlctagaggedPangcrlge beegasatt at 4act gc
gctcacgttc ggtggcggga ccaaggt gga gatcaaatag <210> 134 <211> 499

<212> PRPIEZIB>IRIEFTCEitaFtIgetigetrtecaaX(sttagaRec PRIAYREtat A24P0VL 4 X

S LD W BRI B Bl 00 O
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt ctccagcaac tetgtetetg tetccaggygg agegtgecac cectgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagccggg caaggcacce 540
aaaagatgga tttatgacac atccaaagtg gettectggag tecctgeteg cttecagtgge 600
agtgggtctg ggaccgacta ctetcetcaca atcaacaget tggaggectga agatgctgec 660
acttattact gccaacagtg gagtagtaac ccgctecacgt tcggtggegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatccgag gtgcagetgg tcogagtetgg gggaggettg 780
gtccagectg ggaggtcect gagactcetcee tgtgcagegt ctggattcac cgtcagtage 840
tactggatgec actgggtccg ccaagctcca gggaaggggc tggaatgggt aggtttcatt 900
agaaacaaag ctaatggtgg gacaacagaa tacgecgegt ctgtgaaagg cagattcace 960
atctcaagag atgattccaa gaacacgctg tatcttcaaa tgaacagect gagagccgag 1020
gacacggceeg tgtattactg tgecaagagat agggggctac ggttctactt tgactactgg 1080
ggccaaggga ccacggtcac cgtctcectca ggtggtggtg gttetggegg cggeggetec 1140
ggtggtggtg gttctcagge cgtgctgact cagceggett ccctctetge atctectgga 1200
gcatcageca gtectcacctg cacettgege aggggcatca atgttggtge ctacagtata 1260
tactggtacc agcagaagcc agggagtcct ccccagtatc tcctgaggta caaatcagac 1320
tcagataage agcagggcte tggagtcetec agecgettet ctgeatccaa agatgeotteg 1380



151015 Ser Lou Arg Lou Ser Cys Ala Ala Ser Gy Phe Thr Leu Ser Thr

Tyr
Trp
Asp
Asn
Al a
Tyr
Ay
Gn
Al a
Val
Pro
Gn
Ser

202530 Ala Met His Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu
Val 354045 Ala Leu Ile Ser Asn Asims§6dy Ser Asn Lys Tyr Tyr Ala
Ser Val 505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
Thr Leu Tyr 65707580 Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr
Val Tyr Tyr Cys 131/143 859095 Thr Arg Asp Arg Ay Leu Arg Phe
Phe Asp Tyr Trp Ay G n dy 100105110 Thr Thr Val Thr Val Ser Ser
G yoédaytfchy oSt €y @t&tc@@(} @c)fagkl;&;]z%zéagggrtgﬁtytt@cy Gigp Ay Ser
Ala Val Leu Thr Gn Pro Ala Ser Leu 130135140 Ser Ala Ser Pro vy
Ser t92592SEY JpEAFaTII VPSECTINT (whtApey Arqyodasd 5OIBEIB0 GLY00 | e Asn
Ay X} Tyr Ser Ile Tyr Trp Tyr Gn Gn Lys Pro 165170175 Ay Ser
Pro°G A’ Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys 1801%¥5190 G n
Gy Ser Ay Val Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala 195200205

Al a<Asn Aba Gy Ile Leu Leu Ile Ser Ay Leu Gn Ser Gu Asp
<211> 501
<212> PRT
<213> artificial sequence

<220>

<223> SEQ ID NO: 77 VHVL » B9 VH - R240 VL# ; Bispecific single chain
antibody

<400> 132

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys BRla Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 a5

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

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

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



210215220 A u Ala Asp Tyr Tyr Cys Met Ile Trp Hs Set Ay Ala Ser A a
Val 225230235240 Phe Gy Gy Gy Thr Lys Leu Thr Val Leu Ser Ay Gy
Ay Ay Ser 245250255 Asp Val G n Lewgnyal Gn Ser Ay Ala Qu Val Lys
Lys Pro Ay Ala 260265270 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr
Thr Phe Thr Arg Tyr 275280285 Thr Met His Trp Val Arg Gn Ala Pro Ay
Gn Ay Leu Au Trp Ile 290295300 Ay Tyr Ile Asn Pro Ser Arg Ay Tyr
Thr Asn Tyr Ala Asp Set Val 305310315320 132/143 325330335 Met Qu
Leu Ser Ser Leu Argis&er G u Asp ThrioAla Thr Tyr Tyrs Cys 340345350 Al a
Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Ay G n Gy 355360365
Thr Thr Val Tin Val Ser Ser Ay Qu Gy Thr Set Thr Ay Ser Gy
370375380 ]GSyMSeE%’d‘V ’éagyT@eFleG{g/; ey TR Serakys )f@bo”tai &Val Leu Thr Gn
Ser 385390395400 Pro Ala Thr Leu Ser Leu Ser Pro Ay Qu Arg Ala Thr
Leu Ser Cys 405410415 Arg Ala Ser G n Ser Val Ser Tyr Met Asn Trp Tyr

dn @ nGﬂnythvﬁb #20AA5430ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Leu Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala
260 265 270

Ala Ser Gly Phe Thr Val Ser Ser Tyr Trp Met His Trp Val Arg Gln
275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Gly Phe Ile Arg Asn Lys Ala
290 295 300

Asn Gly Gly Thr Thr Glu Tyr Ala Ala Ser Val Lys Gly Arg Phe Thr
305 310 315 320

Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser
325 330 335

Leu Arg RAla Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly
340 345 350

Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Vval
355 360 365

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Gln Ala Val Leu Thr Gln Pro Rla Ser Leu Ser Ala Ser Pro Gly
385 390 385 400

Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly



Gy Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Al a Ser

435440445 Ay Val Pro Ala Arg The Ser Gy Ser Ay Ser Ay Thr Asp Tyr
Set 450455460 Leu Thr Ile Asn Ser Lew/@u Ala Gu Asp Ala Ala Thr Tyr
Tyr Cys 465470475480 G n G@n Trp Ser Sex Asn Pro Leu Thr The Ay Gy

Ay Thr Lys Val 485490495 Gu Ile Lys <210> 135 <211> 1500 <212> DNA
<213> artificial sequence <220> <223> SEQ ID NO 77 VHVL x DB VH -
A240 VWU ; Hispecific single chain antibody <400> 135 gacgtccaac

t ggt gcagt ¢ aggggct ga@s gt gaaaaaac chkggggcctc agt gaaggt g60 133/ 143

cctggacagg gtctggaatg gattggatac attaatccta gccgtggtta tactaattacl80
gcagacagcg_t caagggccg cttcacaatc actacagaca aatccaccag cacagcctac240
at ggaac ]gaaT’@‘caifgg%gEg‘ fr’fpc%raaﬂhgéga&’sg@%fh@@t Seit §%tf§ﬂ {jg" aagat at t at 300
gatgatcatt actgccitga ctactggggC caaggcacca cggtcaccgt ctcctcaggc360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta420
Cct gacccagt Lot teafgoaar Lot géCchAgt ged BiCCAJQGUYGRYGTL gacany cct gagct gc480
agagccagt c aa&dft gt aag ttacat §#ac t ggtaccagciéfgaagccggg caaggcaccc540
aaaagatgga tttatgacac atccaaagtg gcttctggag tccctgctcg cttcagt ggc600
agt gogt ¢i.0-.99accQ0ac clctecaca atcaacaqct a t agat gct gcc660
acttat tg%t f%c%%ag%g%% g%g%fﬁ,agtg %agy Scésgpc?%agfgﬁt A{aggsg'?g%cg% gaccaaggt g720
gagat caaat ccggaggtgg tggatccgag gtgcagctgg tcgagtctgg gggaggcgt g780
gtccagclcltg ggaggt ccct gagactctcc tgtgcagcct ctggattcac cctcagtacc840

e Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr

465 470 475 480

Cys Met Ile Trp His Ser Gly Ala Ser Alz Val Phe Gly Gly Gly Thr
485 430 495

Lys Leu Thr Val Leun

500

<210> 133
<211> 1500
<212> DNA
<213> artificial sequence
<220>
<223> D8 VH -~ A240 VL# x SEQ ID NO: 77 VEVL ; Bispecific single chain

antibody
<400> 133
gaggtgcagc tggtcgagtc tgggggaggc gtggtccage ctgggaggtce cctgagactc 60
tcetgtgeag cctetggatt caccctecagt acctatgeca tgecactgggt cegecagget 120
ccaggcaaqgqg ggetggagtyg ggtggcactt atatcaaatg atggaagecaa taaatactat 180
gcagactecg tgaagggecg attcaccatce teccagagaca attccaagaa cacgetgtat 240
ctgcaaatga acagcectgag agctgaggac acggetgtgt attactgtac tagagatagg 300
gggctacggt tctactttga ctactgggge caagggacca cggtcaccgt cteocktcaggt 360
ggtggtggtt ctggeggegg cggctecggt ggtggtggtt ctcaggecgt getgactcag 420
ccggctteee tetetgeate tectggagea tcagecagte tcacctgecac cttgogeagg 480
ggcatcaatg ttggtgccta cagtatatac tggtaccagc agaagccagg gagtcctecc 540
cagtatctee tgaggtacaa atcagactca gataagecagce aggyctctgg agtctccage 600
cgcttctetg catccaaaga tgcttcggeoc aatgcaggga ttttactcat ctetgggete 660
cagtctgagg atgaggctga ctattactgt atgatttgge acageggcge ttctgeggtg 720



tat gccatgc actgggtccg ccaggctcca ggcaaggggc tggagtgggt ggcacttata900
t caaat gat g gaagcaat aa at actatgca gactccgtga agggccgatt caccatctcc960
agagacaatt ccaagaacac gctgtatctg casatigmaca gcctgagagc tgaggacacgl020
gctgtgtatt actgtactag agataggggg ctacggttct actttgacta ctggggccaalO80
gggaccacgg tcaccgtctc ctcaggtggt ggtggttctg gcggcggcgg ctccggtggt 1140
ggtggttctc aggccgtgct gactcagccg gcttccctcect ctgcatctcc tggagcatcal200
gccagtctca cctgcacctt gcgcaggggc atcaatgttg gtgcctacag tatatactggl260
t accagcaga agccagggag tcctccccag tatctcctga ggtacaaatc agact cagat 1320
aagcagceagesagedc tggetst ¢ vecabot g c-ctdwbatagratateccgmagatgete t cgipecaat 1380
gcagggattt tactcatctc tgggctccag tctgaggatg aggctgacta ttactgtatgldd40
at t t ggcHE8 ey et 1°@%t ggiﬁj‘f‘ﬁtcf g g&ﬁfgﬁaﬁgfﬁj‘g‘-’ %gg%{jg‘-‘t‘:@%&? kgt c%g at ag1500
<210> > e i figl <2 <223>
SEQ 1D MRV S T syt Sesrefees PR

ant i bothtgsdd@r 13Gathept VYaitcB aic Lotigddal taGtaaSabgdChyachyaté& u Mal Lys
Lys Pro Gy Ala 134/143 151015 Ser Val Lys Val Ser Cys Lys Ala Ser
Ay Tyr2®TPecpite tPRP ARG TTSAC2 P02 TS0 CPRTCAMEAICH 282 TTRFRaVERAIAr g14&0Nn Al a

Pro A a . c c a < g 404 a a J SatLs naF%‘O rAg
ay Tyt i e e st eSS iyt o Fag WP e T
Thr Asprgkyisgbar acdkldbggted addvaclcd gt¥dccbib0da8igblp! aédebicdagtl SersoSer Leu

Arg Ser Au Asp Thr Ala Thr Tyr Tyr Cys
actggttctg gtggaagtgy aggttcaggt ggagcagacg acattgtact gacccagtct 1200

ccagcaactc tgtctctgtc tccaggggag cgtgccacce tgagctgcag agecagtcaa 1260

agtgtaagtt acatgaactg gtaccagcag aagccgggca aggcacccaa aagatggatt 1320

tatgacacat ccaaagtggc ttctggagtc cctgetcget tcagtggecag tgggtctggg 1380

accgactact ctctcacaat caacagettg gaggctgaag atgctgccac ttattactge 1440

caacagtgga gtagtaaccc gctcacgttc ggtggcggyga ccaaggtgga gatcaaatag 1500

<210> 134

<211> 499

<212> PRT

<213> artificial sequence

<220>

<223> DB VH - A240 VL# x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 134

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Leu Ser Thr Tyr
20 25 30

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Rsn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys



859095
dy 100
Ser Ay
Thr G n
Thr Leu
Trp Tyr
Asp Thr
Ser Ay
Ala Qu
Pro Leu
2452502
Al a 260
Arg @n
Asn Asp

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Ay Gn
10510 Thr Thr Val Tin Val Ser Ser Ay Gu Gy Thr Ser Thr Gy
115120125 Ay Ser Gy Ay Sasu@y Gy Ala Asp Asp |Ile Val Leu
Ser 130135140 Pro Ala Thy Leu Ser Leu Ser Pro Gy GQu Arg Ala
Ser Cys 145150155160 Arg Ala Ser G n Ser Val Ser Tyr Met Asn
Gn Gn Lys Pro 165170175 Gy Lys Ala Pro Lys Arg Trp Ile Tyr
Ser Lys Val Ala Ser 180185190 Gy Val Pro Ala Arg Phe Ser Ay
Ser Ay Thrs#sp Tyr Ser 195200205 Leu Thr sl e Asn Ser Leu GQu
Asp Ala Al a Thr Tyr Tyr Cys 210215220 G n G n Trp Ser Ser Asn
Thr Phe GI Thr Lys Val 225230235240 1351143

By &Yy a Y é?a‘? A%/?aIPhEGTéS BFo Ao} JYATEP Bf SLeiarg Leu Ser Cys
265270 Al a Set Ay Phe TR Leu Ser Thr yr Ala Met His Trp Val
275280285 Ala Pro Ay Lys Ay Lou Gu Trp Val Ala Leu Ile Set

THE Jhr298295308L Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1156 120 125

Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro Ala Ser Leu
130 135 140

Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg
145 150 155 160

Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys
180 185 190

Gln Gln Gly Ser Gly val Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala
195 200 205

Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp
210 215 220

Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser Ala Val
225 230 235 240

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gly Gly Gly Gly Ser
245 250 255

Asp Val Gln Leu Val Gla Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
260 265 270

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
275 280 285

Thr Met His Trp Val Arg Gln Ala Preo Gly Gln Gly Leu Glu Trp Ile
290 295 300

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
305 310 315 320

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr



Ser Asn Lys Tyr Tyr Ala Asp Ser Val
305310315320 Arg Asp Asn Ser
Arg 325330335 Ala G u Asp Thr Ahlzmnval
340345350 Phe Tyr

Leu
Gy
Thr
Ay
Al a
Arg
Lys
Ser
Ser

Thr

Leu Arg
Val Ser
Gy Gy
Ser Pro
Ay lle
Pro Gy

Asp Lys Gn @G ng
Ly s™eAs it iaF#!
Trp Hs Ser Gy

Ser
Ser

Asn
Ser

# ok

a Ser Al a

Lys Asn Thr

7’5&
Val

Leu 420425430 Leu Arg Tyr
Ser 435440445 Ser Arg Phe Set Al a
R M B s

VaI

B,

Val Leu <210> 137 <211> 31 <212> DNA <213> artificial

Leu Tyr

Leu Thr

@y Ala Ser 385390395400 Al a Ser
Val 33y Ala Tyr 405#10415 Ser
Pro Pro Gn Tyr

Tyr Tyr
Phe Asp Tyr Trp Ay Gn @y Thr Thr Val
355360365 Ay Ay Gy Ay Set dy Ay Ay Gy Set Ay
G n 370375380 Al a Val

Lys Ay Arg Phe Thr

Il e Set

Leu Gn Met Asn Ser
Cys Thr Arg Asp Arg

Gn Pro Ala Ser Leu Set
Cys Thr Leu Arg
[l e3fyr Trp Tyr A n Gn

eGyGyGy

Leu Thr

Lys Ser Asp

SEW6EYS 136/ 143 |l e

hr

Lys Leu 485490495

<220> <R23mrSTEEMr bdp AspohisgOnuUCYseDéd A€ Tyr Trp Gly Gln Gly

Thr

Gly

385

Pro

Arg

Gly

Gly

Leu

485

Gln

Glu

Thr

370

Ser

Ala

Ala

Lys

Val

450

Thr

Gln

Ile

<210>
<211>
<2l2>
<213>

<220>
<223>

<400>

gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggectc agtgaaggtg

tcctgcaagg cttctggecta cacctttact aggtacacga tgcactgggt aaggcaggcea

355

Val Thr Val Ser Ser
375

Gly Gly Ser Gly Gly
390

Thr Leu Ser Leu Ser
405

Ser Gln Ser Val Ser
420

Ala Pro Lys Arg Trp
435

Pro Ala Arg Phe Ser
455

Ile Asn Ser Leu Glu
470

Trp Ser Ser Asn Pro
485

Lys

135

1500

DNA

artificial sequence

360

Gly

Ala

Pro

Tyr

Ile

440

Gly

Ala

Leu

Glu

Asp

Gly

Met

425

Tyr

Ser

Glu

Thr

Gly

Asp

Glu

410

Asn

Asp

Gly

Asp

Phe

430"

Thr

Ile

395

Arg

Trp

Thr

Ser

Ala

475

Gly

Ser

380

Val

Ala

Tyr

Ser

Gly

460

Ala

Gly

365

Thr

Leu

Thr

Gln

Lys

445

Thr

Thr

Gly

Gly

Thr

Leu

Gln

430

Val

Asp

Tyr

Thr

Ser

Gln

Ser

415

Lys

Ala

Tyr

Tyr

Lys
495

Gly

Ser

400

Cys

Pro

Ser

Ser

Cys

480

Val

sequence

SEQ ID NG: 77 VHVL % DB VH - A240 VL# ; Bispecific single chain

antibody

135

60

120



<400> 137 aggtgtacac tccgacattg agctcaccca g3l <210> 138 <211> 47
<212> DNA <213> artificial sequence <220> <223> 31 CEAl 'IL Linker ;

ol i gonucl eoti de <400> 138 ggagccgccgsx@gccagaac caccaccacc tttgatctcg
agcttgg47 <210> 139 <211> 48 <212> DNA <213> artificial sequence
<220> <223> 510EAl VH Linker ; oligonucleotide <400> 139 ggcggcggcg
gctccggtgg tggtggttct caggtccaac tgcaggag48 <210> 140 <211> 22 <212>
DNA <213> ARTI FI Cl AL SEQUENCE <220> <223> 3' CEAl LH ; oligonucleotide
<400> 140 aatccggagg agacggtgac cg22 <210> 141 <211> 14 <212> PRT
<213> ardtighicbalstsmgergncettdbdTHcladaatc2@20rccg@Bra Dectiantnani zetbo

pol ypeptide linker <400> 141 Ay GQu Gy Thr Ser Thr Ay Ser Ay Ser
dy d ygﬁlg&caﬂgi) tiaagi@:cg cttcacaatc” actacagaca aatccaccag cacagectac 240

atggaactga gcagcctgeg ttctgaggac actgcaacct attactgtgc aagatattat 300
gatgatcatt actgccttga ctactgggge caaggeacca cggtcaccgt ctectcagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcag gtggagcaga cgacattgta 420
ctgacccagt cteccagecaac tetgtctctg tctccagggg agegtgecac cetgagetge 480
agagccagtc aaagtgtaag ttacatgaac tggtaccagc agaagecggg caaggcaccc 540
aaaagatgga tttatgacac atccaaagtg gettctggag tecetgetcg cttcagtgge 600
agtgggtctg ggaccgacta ctetctcaca atcaacaget tggaggetga agatgctgec 660
acttattact gccaacagtg gagtagtaac ccgctcacgt tcggtggegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatccgag gtgcagetgg tegagtctgg gggaggegtg 780
gtccagcctg ggaggtccct gagactctec tgtgcagect ctggattcac cctecagtace 840
tatgccatge actgggtccg ccaggcoctcca ggcaagggge tggagtgggt ggcacttata 900
tcaaatgatg gaagcaataa atactatgca gactccgtga agggccgatt caccatctee 960
agagacaatt ccaagaacac gctgtatctg caaatgaaca gcctgagagce tgaggacacg 1020
gctgtgtatt actgtactag agataggggg ctacggttct actttgacta ctggggccaa 1080
gggaccacgg tcaccgtctc ctcaggtggt ggtggttctg gecggecggegg ctecggtggt 1140
ggtggttctc aggccgtget gactcageccg gettccctet ctgeatctee tggageatca 1200
gccagtetca cectgcacctt gcogcagggge atcaatgttyg gtgcoctacag tatatactgg 1260
taccagcaga agccagggag tcctccccag tatctcectga ggtacaaatc agactcagat 1320
aagcagcagg gctctggagt cteccagecge ttctctgcat ccaaagatge tteggecaat 1380
gcagggattt tactcatctc tgggctccag tetgaggatg aggctgacta ttactgtatg 1440
atttggcaca geggegette tgeggtgttc ggcggaggga ccaagttgac cgtectatag 1500
<210> 136
<211> 499
<212» PRT
<213> artificial sequence
<220>
<223> SEQ ID WO: 77 VHVL x D8 VH - A240 VL# ; Bispecific single chain
antibody
<400> 136

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala



<210> 142 <211> 1524 <212> DNA <213> artificial sequence
<220> <223> SEQ ID NO 77 VHVL x E12 Vii - A240 antibody VL ;
Bi specific single chain <400> 142 1341143

Ser Val Lys Val Ser Cys Lys BAla Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leuw Glu Trp Ile
35 10 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

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

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Lys Ala Pro Lys BArg Trp Ile Tyr Asp Thr Ser Lys Val ARla Ser
180 185 190

Gly Val Pro Ala Arg Phe Ser Gly Ser CGly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Vval
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser



tcct gcaagg cctggacagg gcagacagcg at ggaactga gatgatcatt gaaggtacta
ct gacccagt agagccagtc aaaagatgga agtgggtctg acttattact gagatcaaat
gt ccagcctg tactggatgt ctcaacaaag atasxgmagag gacacggccg ggccaaggga
ggtggtggtg cttctggcta cacctttact aggtacacga tgcactgggt aaggcaggca
gtctggaatg gattggatac attaatccta gccgtggtta tactaattac tcaagggccg
cttcacaatc actacagaca aatccaccag cacagcctac gcagcctgeg ttctgaggac
act gcaacct attactgtgc aagatattat actgccttga ctactggggc caaggcacca
cggt caccgt ctcctcagegs gtactggttc tgegt ggaagt ggaggkicag gt ggagcaga
cgacattgta ctccagcaac tctgtctctg tctccagggg agcgtgccac cctgagctgce
aaagt gt aag ttacat gaac tggtaccagc agaagccggg caaggcaccc tttatgacac

atccaaagﬂg ﬁp&dgggg%g_&fC?Hgg Cgr Eg}ggb gggs acg% ctctctcaca

at caacagct t'ggagg&t ga c§55gccaacag ccgct cacgt

t cggt ggcgg gaccaaggt g ccggaggt gg tggatccgag gt gcagct gg tcgagtctgg
gggaggcttg ggaggt ccct gagactctcc tgtgcagcgt ctggattcac cgtcagtagc

act gggt%]@gsﬁc‘a]a’g?}‘tec@?alf by Ay By €yt paketgdor Tegldlt foatin ct aat ggt gg
aacaacagaa tatgccgcgt ctgtga g cagattcacc?®& gattccaa gaacacgctg
tatcttcaaa tgaacagcct gagagccgag tgtattactg tgcaagagat agggggctac

ggt t ct agilal pdog@G! AG @Y £&AEA0TGAC. ICHICLACTLAH0RG0RGOLL, gt t ctggcgy
cggcggct cczagt t ct gaget cgt gast gact cagccggedd ccctctctgc atctcctgga
138/ 143 gcat cagcca gtctcacctg caccttgcgc aggggcat ca atgttggtgce

ct acagtsat al260 tactggtacc agcagaagcc a ggagtcct ccccagtatc tcctgaggta
caaat catjgcT320 "t tAgatadyc Agteglgete § BitecBrradiccft t ct ct gcat ccaa
agatgcttcgl380 gccaatgcag ggattttact cat ctctggg ctccadgtctg aggat gaggc
tgactattacl440 tgtatgattt ggcacagcgg cgcttctgcg gtgttcggcg gagggaccaa
gt t gac ciyucAssOsnctachtscainCc Tic Tt Tvat T tinagekSR%h sa2lfen 443 <211> 507
<212> PRT <213> ARTI#I Cl AL SEQUENCE9<220> <223> SED® ID NO 77 VHVL X
El2 VH - A240 VL ; Bispecific single chain antibody <400> 143 Asp Val

dn Le r Mo a 151015 Ser
Val Ly;hlggélugé% ﬁﬁsM?y‘galﬁ)g ergy\é %h #% %1%0% ﬁlrg Tyr 202530
Thr Met His Trp Val Arg A n Ala Pro Gly Gn Ay Leu Du Trp Ile
354045 Gy Tyr Ile Asn Pro Ser Arg Ay Tyr Thr Asn Tyr Ala Asp Ser
Val 505860MEyS Ay Wi gTPHE TR FAYe T FhthrTYR RepvalySesSear Thr Ser Thr
Al a Tyr

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln
370 375 380

Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala Ser
385 390 395 400

Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr
405 410 415

Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu
420 425 430

Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val Ser
435 440 445

Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile Leu
450 455 460

Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Met
485 470 475 480



65707580 Met G u Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Thr Tyr Tyr
Cys 859095 Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Ay

G n dy 100105110 Thr Thr Val Thr Vadénger Ser Ay Qu @y Thr Ser Thr
Gy Ser Ay 115120125 Gy Ser Ay Ay Ser Ay Gy Ala Asp Asp Ile Val
Leu Thr G n Set 130135140 139/143 Pro Ala Thr Leu Ser Leu Ser Pro
Gy GQu Arg Ala Thr Leu Ser Cys 145150155160 Arg Ala Ser @ n Ser Val
Ser Tyr Met Asn Trp Tyr Gn dAn Lys Pro 165170175 Ay Lys Ala Pro Lys
Arg Trpiild erplyis &apsibhalaSesr bysvaabnAbs, Sor cl80H8DIO0.{dy Val Pro Al a
Arg Phe Ser Gy Seri@y Ser Ay ThestAsp Tyr Ser 19%200205 Leu Thr Ile
Asn Ser Leu Au Ala Qu Asp Ala Ala Thr Tyr Tyr Cys 210215220 G n Gn
Trp SerTSregaléEeqJ Pro Leu Thr Phe Ay Gy Ay Thr Lys Val 225230235240
GQu lleLlys’Ser Ay Ay Gy Gy Ser Au Val @n Leu Val du Ser
245250255 Ay Ay Ay Leu Val Gn Pro Ay Arg Ser Leu Arg Leu Ser Cys
Al a 260265270 Ala Ser Ay Phe Thr Val Ser Ser Tyr Trp Met H s Trp Val

Arg G n<210> 137
<211> 31

<212> DNA
<213> artificial sequence

<220>
<223> 5'CEAI LH ; oligonucleotide

<400> 137
aggtgtacac tccgacattg agctcaccca g 31

<210> 138

<211> 47

<212> DNA

<213> artificial seguence

<220>
<223> 3'CEBI VL Linker ; cligonucleotide

<400> 138
ggagccgcecg ccgccagaac caccaccacc tttgatcteg agettgg 47

<210> 139

<211> 48

<212> DNA

<213> artificial sequence

<220>
<223> 5'CEBI VH Linker :; cligonucleotide

<400> 139
ggcggeggeg geteecggtgg tggtggttet caggtccaac tgecaggag 48

<210> 140

<211> 22

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>
<223> 3'CEAI LH :; oligeonucleotide

<400> 140
aatccggagyg agacggtgac cg 22

<210> 141

<211> 14

<212> PRT

€213> artificial seguence



275280285 Ala Pro Ay Lys Ay Leu Gu Trp Val
290295300 Asn Ay Ay Thr Thr du Tyr Ala Ala Ser Val
Thr 305310315320 Il e Ser Arg Aspzap Ser

Al a
Phe
Gn
Al a
Ay
Gn
Leu
Ile
Leu
Ser
Ile

Met Asn
Arg Asp
Thr Thr
Pro Al a
Thr Cys
Tyr <J20p
Ar g<Zagp

Ser(@r

Lea

Gy Phe Ile Leu Asn Lys
Lys Ay Arg
Leu Tyr Leu
Tyr Tyr Cys

Lys Asn Thr
Ser 325330335 Leu Arg Ala G u Asp Thr Al a Val
Arg Gy 340345350 Leu Arg Phe Tyr Phe Asp Tyr Trp Ay Gn
Val Thr Val 355360365 140/143 Ser G u Lea Val Leu Thr
Ser Leu Ser Ala Ser Pro Gy 385390395400 Ala Ser Ala Ser
Thr Lea Arg Arg Gy Ile Asn Val Gy 405410415 Al a Tyr Ser
Tyr Gn Gn Lys Pro Ay Ser Pro Pro G n 420425430 Tyr Leu
[Posimmerizas polSeertAdp 1inpsr G n G n Ay Ser Ay 435440445 Val
Ph Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Ay 450455460
Iqe Ser Ay Leu Gn Ser Qu Asp Qu Ala Asp Tyr Tyr

46547046@483@11 Ens TiEbed ke EIP skl 81,586 Gy o) o8, Ala Val the Gy Gy

Ay Thri1485490495 Lgs Lea Thr Val

heu Hs Hs Hs Hs Hs H's

<210> 142
<211> 1524
<212> DNA
<213> artificial sequence
<220>
<223> BSEQ ID NO;77 VHVL x E12 VR - A240 VL :; Bispecific single chain
antibody
<400> 142
gacgtccaac tggtgcagtc aggggctgaa gtgaaaaaac ctggggecte agtgaaggtg 60
tcetgeaagg cttctggeta cacctttact aggtacacga tgcactgggt aaggcaggea 120
cctggacagg gtctggaatg gattggatac attaatccta gecgtggtta tactaattac 180
gcagacagcg tcaagggcceg cttcacaatc actacagaca aatccaccag cacagcctac 240
atggaactga gcagcctgeg ttctgaggac actgeaacct attactgtge aagatattat 300
gatgatcatt actgccttga ctactgggge caaggcacca cggtcacegt ctcctcagge 360
gaaggtacta gtactggttc tggtggaagt ggaggttcay gtggagcaga cgacattgta 420
ctgacccagt ctccagcaac tetgtetctg tctccagggg agegtgecac cctgagetge 480
agagecagtc aaagtgtaag ttacatgaac tggtaccage agaagccggg caaggescece 540
aaaagatgga tttatgacac atccaaagtg gcttctggag tcectgeteg ctteagtgge 600
agtgggtctg ggaccgacta ctctetcaca atcaacagct tggaggetga agatgctgec 660
acttattact gccaacagtg gagtagtaac cecgctecacgt tcggtggegg gaccaaggtg 720
gagatcaaat ccggaggtgg tggatccgag gtgcagetgg tcgagtctgg gygaggettg 780
gtccagcctg ggaggtccct gagactctce tgtgcagegt ctggattcac cgtcagtage B840
tactggatgt actgggtccg ccaagectcca gggaagggge tggaatgggt aggtttcatt 800
ctcaacaaag ctaatggtgg aacaacagaa tacgccgegt ctgtgaaagg cagattcacc 860
atctcaagag atgattccaa gaacacgctg tatcttcaaa tgaacagcct gagagccgag 1020
gacacggccqg tgtattactg tgcaagagat agggggctac ggttctactt tgactactgg 1080
ggccaaggga ccacggtcac cgtctectca ggtggtggto gttetggegg cggcggetec 1140
ggtggtggtg gttctgaget cgtgctgact cagceggctt cectctctge atetcetgga 1200



500505 <210> 144 <211> 5 <212> PRT <213> HOMO SAPI ENS <220> <221>

M SC_FEATURE <223> CDR-Hl1 E12 ; CDR1 of VH El 2 <400> 144 Ser Tyr Trp
Met His 15 <210> 145 <211> 19 <212>148K13 <213> Honp sapi ens <220>
<221> M SC_FEATURE <223> CDR-H2 E12 ; CDR-2 of VH El2 141/143 Phe
Ile Leu Asn Lys Ala Asn Ay Ay Thr Thr Au Tyr Ala Ala Set 151015
Val Lys Ay <210> 146 <211> 121 <212> PRT <213> Honp sapi ens <220>
<221> M SC FEATURE <223> E12 VH ; VH region <400> 146 GQu Val G n Leu
Val G ugsBetagely gQekaddey da@@':ty@dc {doBgReQ Hotedyige LodQlbcFet 120U Arg

Leu Ser Cys Ala Ala Ser Ay Phe Thr Val Ser Ser Tyr
tactggtacc agcagaagcc agggagtcct ccccagtate tectgaggta caaatcagac 1320

tcagataagc ageagggctc tggagtctce agccgettcot ctgcatccaa agatgetteg 1380

gccaatgecag ggattttact catctctggg ctccagtctg aggatgagge tgactattac 1440

tgtatgattt ggcacagcgg cgcttetgeg gtgtteggeg gagggaccaa gttgaccgte 1500

ctacatcatc accatcatca ttag 1524

<210> 143

<211> 507

<212> PRT

<213> ARTIFICIAL SEQUENCE

<220>

<223> SEQ ID NO: 77 VHVL x El12 VB - A240 VL ; Bispecific single chain
antibody

<400> 143

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 19 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Txp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
50 535 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 20 a5

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

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly hAla Asp Asp Ile Val Leu Thr Gln Ser
130 135 140



202530 Trp Met His Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Val 354045 Ay Phe Ile Leu Asn Lys Ala Asn Ay Gy Thr Thr du Tyr
Ala Al a 505560 Ser Val Lys Ay Arg Rbsisdhr Ile Set Arg Asp Asp Ser
Lys Asn Thr 65707580 Leu Tyr Leu G n Met Asn Ser Leu Arg Ala G u Asp
Thr Ala Val Tyr 859095 Tyr Cys Ala Arg Asp Arg Gy Leu Arg Phe Tyr
Phe Asp Tyr Trp dvy 100105110 Gn Ay Thr Thr Val Thr Val Ser Ser
115120 <210> 147 <211> 252 <212> PRT <213> HOMO SAPI ENS 142/ 143
<221> MpSCAREATURE: s223zu B2 PV 61y A240rYla1s 5 ngh @echgin Fy <400> 147
Gu Val 1@ n Lou Val dus®Ger Gy Ay GigsLeu Val G n Bso Ay Arg
151015 Ser Lou Arg Leu Ser Cys Ala Ala Set Gy Phe Thr Val Ser Ser
Tyr 202530 7Tr Hs Trp.Val Arg dn Ala Pro Ay Lys Ay Leu G 11
Trp Val %%ﬁbﬁgerg%n Phe Vﬁ%gﬁﬁﬁy@ﬁgﬁn R AYASH @?%ﬁ ére]'hr Thr du Tyr
Ala Al a 505560 Ser Val Lys Gy Arg Pho Thr Ile Ser Arg Asp Asp Ser

Lys Asn Thr
Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val ARla Ser
1B0O 185 190

Gly Val Pro Ala Rrg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Leu Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Rla
260 265 270

Ala Ser Gly Phe Thr Val Ser Ser Tyr Trp Met His Trp Val Arg Gln
275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Gly Phe Ile Leu Asn Lys Ala
290 295 300

Asn Gly Gly Thr Thr Glu Tyr Ala Rla Ser Val Lys Gly Arg Phe Thr
305 310 315 320

Ile Ser Arg Asp Asp Ser Lys BAsn Thr Leu Tyr Leu Gln Met Asn Ser
325 330 335

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly
340 345 350

Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr val Thr val
355 360 365

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380



65707580 Leu Tyr Lou G n Met Asn Ser Lou Arg Ala Gu Asp Thr Al a Val
Tyr 859095 Tyr Cys Ala Arg Asp Arg Ay Leu Arg Phe Tyr Phe Asp Tyr
Trp Ay 100105110 G n Gy Thr Thr Valondhr Val Ser Ser Ay Ay Ay Gy
Set Ay Ay 115120125 Gy Gy Ser Ay Ay Ay Gy Ser Au Lou Val Leu
Thr G n Pro Ala 130135140 Ser Leu Set Ala Ser Pro Ay Ala Ser Al a Ser
Leu Thr Cys Thr Leu 145150155160 Arg Arg Gy no Asn Val Gly Ala Tyr
Ser He Tyr Trp Tyr A n G n 165170175 Lys Pro Gy Ser Pro Pro G n Tyr
Leu Leu Arg Tyr Lys Ser Asp Ser 180185190 Asp Lys Gn A@n Ay Set Ay
Val Sers&eclvArg PlierdSerhAbm Ser Alay Serl 8620820 sddBiald3y A u Asp G u

Al a Asp38byr Tyr Cys MeBle Trp Hs S Ay Ala Ser 2®5230235240 Al a
Val Phe Ay Ay @y Thr Lys Leu Thr Val Leu 245250

Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly
405 410 415

Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln
420 425 430

Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly
435 440 445

Val Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly
450 455 460

Ile Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ale Asp Tyr Tyr
465 470 475 480

Cys Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr
485 490 495

Lys Leu Thr Val Leu His His His His His His
500 505

<210> 144

<211> 5

<212> PRT

<213> HOMO SAPIENS

<220>
<221> MISC_FEATURE
<223> CDR-H1 El12 ; CDRl of VH El2

<400> 144

Ser Tyr Trp Met His
1 5

<210> 145
<211> 19
<212> PRT
<213> Homo sapiens

<220>
<221> MISC_FEATURE
<223> CDR-HZ2 El12 ; CDR-2 of VH El2

<400> 145



141/143

Phe Ile Leu Asn Lys Ala Asn Gly Gly Thr Thr Glu Tyr Ala Rla Ser

1

Val Lys

<210>
«211>
<212>
<213>

<220>
<221>
<223>

<400>
Glu val
1

Ser Leu

Trp Met

Gly Phe
50

Ser Val
65

Leu Tyr

Tyr Cys

Gln Gly

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

<220>

Gly

146
121
PRT
Homo

5

sapiens

MISC_FEATURE
El2 VH ; VH region

146

Gln

Arg

His
35

Ile

Lys

Leu

Ala

Thr
115

147
252
PRT
HOMO

Leu Vval

Leu Ser
20

Trp Val

Leu Asn

Gly Arg

Gln Met

85

Arg Asp
100

Thr Val

SAPIENS

Glu

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Ser

Ala

Gln

Ala

55

Thr

Ser

Gly

Val

Gly

Ala

Ala

40

Asn

Ile

Leu

Leu

Ser
120

Gly

Ser

25

Pro

Gly

Ser

Arg

Rrg

105

Ser

10

Gly

10

Gly

Gly

Gly

Aryg

Ala

80

Phe

Leu

Phe

Lys

Thr

Asp

75

Glu

Tyr

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Gln

Val

Leu

45

Glu

Ser

Thr

Asp

Pro

Ser

30

Glu

Tyr

Lys

Ala

Tyr
110

15

Gly

15

Ser

Trp

Ala

Asn

Val
95

Trp

Arg

Tyr

Val

Ala

Thr

80

Tyr

Gly



<221> 2
<223> E12 VH - A240 VL ; Single chain Fv

<400>

147

Glu Val Gln

1

Ser

Trp

Gly

Ser

65

Leu

Tyr

Gln

Gly

Ser

145

Arg

Lys

Asp

Asp

Leu

Met

Phe

50

Val

Tyr

Cys

Gly

Gly

130

Leu

Arg

Pro

Lys

Ala
210

Arg

His

35

Ile

Lys

Leu

Ala

Thr

115

Ser

Ser

Gly

Gly

Gln

185

Ser

Leu

Leu

20

Trp

Leu

Gly

Gln

Arg
100

Thr

Gly

Ala

Ile

Ser

180

Gln

Ala

MISC FEATURE

val

Ser

Val

Asn

Arg

Met

85

Asp

Val

Gly

Ser

Asn

165

Pro

Gly

Asn

Glu

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Gly

Preo

150

Val

Pro

Ser

Ala

Ser

Ala

Gln

Ala

55

Thr

Ser

Gly

Val

Gly

135

Gly

Gly

Gln

Gly

Gly
215

Gly

Ala

Ala

40

Asn

Ile

Leu

Leu

Ser
120

Ser

Ala

Ala

Tyr

Val

200

Ile

Gly

Ser

25

Pro

Gly

Ser

Arg

Arg
105

Ser

Glu

Ser

Tyr

Leu

185

Ser

Leu

142/143

Gly

Gly

Gly

Gly

Arg

Ala

S0

Phe

Gly

Leu

Ala

Ser

170

Leu

Ser

Leu

Leu Val

Phe Thr

Lys Gly

Thr Thr

60

Asp Asp
15

Glu Asp

Tyr Phe

Gly Gly

Val Leu
140

Ser Leu

155

Ile Tyr

Arg Tyr

Arg Phe

Ile Ser
220

Gln

Val

Leu

45

Glu

Ser

Thr

Asp

Gly

125

Thr

Thr

Trp

Lys

Ser

205

Gly

Pro

Ser

30

Glu

Tyr

Lys

Ala

Tyr
110

Ser

Gln

Cys

Tyr

Ser

120

Rla

Leu

Gly

Ser

Trp

Ala

Asn

Val

93

Trp

Gly

Pro

Thr

Gln

175

Bsp

Ser

Gln

Arg

Tyr

Val

Ala

Thr

80

Tyr

Gly

Gly

Ala

Leu

160

Gln

Ser

Lys

Ser



143/143

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Rla Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
245 250





