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COVPOUNDS The present invention is related to an anti body, or a derivate,
or a fragmewd oibesseof, having a binding structure for a tanrgaisEst/e2st ure
di splayed in, and'on the . . cell surface of, human gastrointesti nal
epithelial tunmour .5 cells and in-a subpopul ati on of nor nal '
gastrointestinal epithelial.cells; and to a target struct ur%ﬁ?%‘éd in
or on the surface of tunour cells; vaccifpe conpositions; phar rraceuti cal
conpositions; as well as nethods related to human mal | gnant d

BACKGROUND OF THE | NVENTI ON Sur gery @_&ﬁg&&@&éﬁreat ment m
. cancer leading to five-year surviv A %0 40 perc endi ng
on the state of tunmour progression fromDukes Stage A to C. Conven‘P (lﬁnal

adj uvant therapy that; ﬁﬂé ggggugeﬁggggt%ﬁ%tPsiéexdam &hesm_tlfbﬂdd%»oy dias

been abl e to reduce t §eath ra urt roxi mately, 30 l%ercent
dl): Despite théseexdniatrenent & EXATBPNBS tPﬁ‘éeegboHa&h’agr% RIRFIY one of

t he ”B-} or | Cagge%t%dﬂﬁfﬁe“ flo¥ Buﬁﬁﬂgéalnﬁﬁfructmndllﬁﬁlﬁﬁédt:hzej’ amd has ﬁdmn
ext ensivel y at rrpt e ver, colon cance $._gener e

resistant to i Cafd ‘i &hg‘ﬁ‘ﬂs?aﬁgﬁalfléeﬁglggfl%‘@\} n%u elgeq-’rﬁ“(‘:cf
Patients with ccdedriscannbrlmei shbpopedpbhndnt of| hozmal chvmamt or - adopt i ve
Lransier of N UeEh ot nUBBYEnERELLL 31147 0abiBE0S YL e her i se 25

active in patie i nunogen nanci es such as nelanoma. Nbst
encour agi ng howdF&C %S r%ﬂﬂléh’eét igy. OFeﬁﬁr tBg 5uB5aperREntUTRIY eased
seven-year deatkrelalss helcddueesobpagetions); Ophai:&hcéam:ealtcmqmmz.taﬁdm,

ri h
bt not el op 1 A 2252“#5#%&‘@%??3@%5'(&8 B Beiotang Sopddl

ot her i Mund-he BHEKER IONe effective. A significant

i mprovenent of adj uvwrgéiﬂm@ laﬁ ¥iaRgyof rthembheabesdl ®fediyle advanced
st ages of cancer / 30854 P SEOO/%2082 27 ﬁ‘prll 200 2 houI d
require a nore SOFERT FELHG tRelRYRT ERPTREH SIS B BT @ nZk e .
principle, an.i @ﬁ‘x@ﬁﬁﬂﬂ deqiesidiyigs baukter sgateeofintimoneasedgtesmion from

selectivity of g dargeliing, auf 'Cboe$nvgngtﬂ&a‘lﬂ”hhnggﬂgbﬁEeP%%oéﬁtCancer

associ at ed antlgens d have been di scov usi ng
produced mutfne Wsld%matqlmjlppo#hﬁé?ﬁﬁyeﬂpé FhAmarBarRBY ShaF thesf Mt e

tunmours (3). ThQ:dJ&%di)fcé em&edélaaaerat&al aurthe&abyeapbﬁbxmstéw 30
identification of nov OCI ted c n

e\\s b
t~s.~gni ficantly {)ﬂt ‘h eﬁP& SFef Pﬁhil%bre{“ar 8t ?ecu‘?es Usef ul
for tunour i nmruretliver N aml:tdmaglsogns ofuthei tedpirf peasqa@nOf)fd@%ﬁl’getn

mol ecul es coul d }pﬁné}{?%éé h%n#%otmgléshe%beaﬁnﬁagcsssﬁl 8t &sikhely

anti body phage | rari es. on cultured funour cel and tlSSi sections to
gener at e spéfi f At GRS s HRWSVSEng CPAO% €ABCERdPRR IFPDETR ﬁ%‘%%%'a anti gens
(4). The phage diespilsiariteatvamagindikerbpenaast dbl coheddasednteflhé coenlow ool

o generate ri -angclonal, AN pod 1ieASNLS chOKALEOUSHRR-PHE L EREH anti gens.

and t he- constructon ahd: | on I nune, naive
and synthetic amespand greadd13 b‘—rrmt@@nﬁa@é Bé@ﬁ’téé@cﬁﬂfﬁéﬁff*ﬁ QEviR 3l

studi es. (5). NonifFBingld e ittiowie ih®iouiakliagi hphespees éﬂhéﬁuiélel r
gener al appl | cabi | i t‘\%/ﬁ jraki ng uni que Lihraries far evgr éPSI ngle ta

unnecessary2>on aHe OES PG SAPPPOPERGE TRGIHPIRCGTAN Sltlc
non-i mmune | i br awdlemamnze. d{dsfu (ﬂﬂctoulnagamgshpwtveadeaethmgéiledl st:owbry

process ‘using tg:eeﬁ%e;’] ase?gﬁe@?é&n@ RIS B fs'e%'e?xnkeﬁbeEQEﬁ‘rg@e' ¥&r

sel ection netho | ex ant1 gens pha rarlX a nore
noder at e si ze hdvkesiv Hage Grtharecéd fP@ﬁF&rnééleaﬁGF}aﬁfEFFnﬁF FF¥runi sed

wi th conpl ex” hurggnsi ieasct {0l witepresanes anvdper eadhdibattédkes. a
advant age ofaoan t{dqmaltlzrvoa éengx'errluae.l.Cte%qtrhe er O'ars%oc1ated antigen (Ep-CAM)
(2), indicating that other immunotherapeutic modalities
could be effective. , '
A significaﬁ“t improvement of adjuvant; immunotherapy

and of the treatment of more advanced stages of cancer
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35 Such libraries should be enriched for 'specificities to ' tumour specific
eyitopes in a reduced background reactivity to xenogenei c antigens (6).
Fur t her nor ewoag/s0ss¥VO 01/ 30854 PCT/ SE00i 02082 __. 3 27 Aprl &% @gpar ed
to the nmouse, primate antibodies denmpnstrating cl ose sequence ogy W th
human anti bodi es shoul d not be i mmunogenic in man (7). Novel é@r
antibodies froma phage library that 5 defige selectively ex%?p g@@%ol on
cancer associ ated anti gens have now béen identified.. The therapeutic
potential, denomitudidedelguitecal momredpat et keffeaftg)mfmemhatnﬂead tishon cancer
cells coat ed ‘wi R e @f S [ i es f i n

tHy 4! bé/??. ﬁaﬁ@h ﬂﬂg fnaéqlslﬁ'gkeflefeugiggeﬁ{cexdeased

superantigens, is 10 co le wt uper nmuri ne Fab :
fragment speci f IROYEGCY: Shonldaregrizgsaei rexeannd damousu e krctEr dan| of or
whi ch there has tpree\uamltyinbeaﬁtesbapll shed the therapeutic CapaCI ty in
experiment al ;syst ens & % a Thre%e rFr ovi ded a net.hod

efficient p05|t|ve andSs LBl 5&8i U8 %ﬂog cfoc SIS RERO d| es that
shoul d; f aci | i t at@tigense dedénedlf today ohavé brareldismmvenygsk wpiotw fi ¢

anti gens i ncl uding@biuBRiEr paeanckal Ay Sd | AESS MG 1Y |43k arge
phage 20 librar |Hg§) BRI EFPQ SUMVARY OF rTHE | NVENTI O\I 'I}?I'{é?;t pr ese%?ertclsén%ﬁe]h‘%l on .

is related i.n afTPEE 3§588F FHERNMUMRR HodPuss: - B)deri vat i ve or - a fragment
t hereof, having a bi Rdenyset oﬁclalrgefmiagae tcﬁrsgﬂIayStlrllhﬁfad:rleeSZEdid neayed in,
and on the |1 . hu r tin ithelial tumour cells
and in a su gopullg%ﬁtg%gg?fcﬁggna %?r%}r'\ il c%lrﬁgl A S% l%ﬁ:a J]eaﬁ?ttlr?eefrfsalc%rec?

sai d binding st %ﬁ?ﬁ@%@ﬁpﬁ#gnhél@mﬂmrﬁn@fbn{mmh@y pdmcasa mfhgfxreymm

(CDR) sequences tla&gtelaembugbhlég GH8E\) CEPPIi I & dagy &rddli No

aci ds nunmber 23-33 of the amno acjid
sequence shown oot é@sflﬁ hﬁu‘ih éﬂé @W%(ﬁéﬁ@&gq Fees it
conpri sing essew abbyntpheshﬁdnbyathdssesﬁﬁmerorﬂ%xdl%r(e@mﬂg dlif77- 193

CDR2 2267238 i
( ) 1938 PB4y 0£)h§§ ti'fb 105 aGi %Lﬁb%g i opertl eslgoar?dA )(;rV\D

ot her bi ndi ng structureées SI m ar uni
0l / 30854 PCT/ SEGGF§9§88eshippsi Fo maerate FRefidi€ arsefntehdatiaviag idsvdy

i s phage sel ect ed.trbnandotiheviesheshr@nied htsepenqey ammopldfaca

fascicularis ori | od| nt of th Y ntlonls derivative
of said anti boddq \%/% ?hr:gc e?glio i VeS i D erﬁ?r?&’ gl es%q‘tfe’r‘?é'ets
preferably have té?ﬁll engengrate anom@tamnmarttah@dw mpg@tmg tse ueenicess of
human ori gizg Pbeﬁseﬁehyanweeﬁ@t i Q&&ytﬂ@%dn%fgmaﬁ%ﬂ]&'éde&{)ssdfulh

I e y has

non- i mmunogeni c umans urt her enbo e antl bo

been 10 deri vat F?é&cgﬂzoﬁeﬁ‘é’f?%'é?lg’?‘l‘rﬂé?‘?’rﬁ‘ec'on@tll‘fé’ra|5‘6‘| Fy&asthedds and/ or by
cheni cal conj uganitéhotly phggai Lileranies digganibeen destrddledrtre@dwsialand/ or
by di-, oligo- gguykEl r(llggl sati-on. "In still a further enbodi nent, said

anti body is 15 genetically linked or chem cally congugat ed to cyt ot oxi c

pol ypeptides or to cYPBriRmene hibrarins weie Seysurabdremitdl nesRasaH ¢ I n

a further ezodiheti, geaeﬂaan&p@pﬁdabﬂﬂgnewmln@/um 19br&herds ady
conj ugated to bi glegglé active nol ecul es.
an 089

a further
enbodi nent, sai d %’é%%'fﬂé‘gf?cfﬁﬁiaﬁk’ed 05‘r ti’ﬁefﬁt T §‘a6’6fn ugated to
i mune act i vat i ﬁgfﬁebeeutes largenoid drighriopeiligyt nogaiithraumie bﬂd;rahassbeen

25 changed to i gekeaser9 C{8aS8n Vi f iy I"XGI In
still andther enbodl %‘F::ge Egantléb y hfg{dtbée%%gj g ﬁ g to.in rgﬁge tsi'ue
I

production yi el Y5ER8rk 1bo\r§’iﬂ"iﬁl‘le‘-f %&'e&urlirén?f é&’il@f%&ntﬁ
been 30 chaimedive balédehor ndichgarwiankaeid @npb@ﬁ@ﬂbb@%dtﬁ@e@@‘ In

still. a further enbp g %dla;nofsl%lg%réas ?entchan ed.to %ge new
phar macoki neti c proEer e ere f OPERER Snﬁ'é
antibody is | ab€Ped an@teﬂefmmm e athdrasin m1mltebllmdnb)ﬂea}1 wirdhabel ed
form of said antohpUyxaREmaRtakyidier 1iRdirag SeneEULES appdach that
takes advantage of an in vivo pre-selected repertoire.
35 Such libraries should be enriched for specificities to
tumour specific epitopes in a reduced background react-
ivity to xenogeneic antigens (6). Furthermore, as



r: , WO 01/ 30854 PCT/ SE00/ 02082 - 5 27 April 2004 ' not 'inhibiting the

bi ndi ng of -ot her binding structures having other specificities. A further
enbodi ment we oanosant i body, the binding structure of which PEESEM/G2082 a
non-reduced formof a6(34 5 integrin. In another aspect the invention
relates to a target " structure displayed in, or on the surfzz\f:ﬂ ‘(ﬂf ophumour
cells, said target structure , a) having tha ability of being sBem Pi cally

bl ocked 10 by and to specifically bl ock the bindi fruc : ,
anti body as def (GE®PIGFA TP 5‘%“8?& %lﬁéﬁﬁ,a&%(?%éeérj %Cg?%r%tlrn&tures |
with sinilar binrdicie seefidnce homsloby wethghwhap|aywibodiearmhantd met
surface of, hu n gastr %g%%t iigatnaﬁpi H}gl ial cells, 15 c¢) having

17 a6 and/ 0 é '

substanti al honology w ) r (34 I ntegrin chains or. vari anttsr§<at

thereof, representindiovedh@rigase antipedies b 3y)PHAFHG HTHY & essed

on the surfage Qieﬁi@‘[@tgel(‘éﬂﬂi&el@ndxﬁgegéebebdﬁigoﬂ tanget dssocidtedxic
0

effector nechanisns. B ubst anti al ml o iNn.thiss. C L,S: freant
honol ogy in t hosBpH% a‘f%é‘otwagﬁgp g@?ﬂg ﬁgfé;dmhh#% %?éele%(é:?%t(s/%én? for the

bi ndi ng. of the potdrimihl, Idermnsteabedi benT eelbarediaredtksi}ivg R%, - the
25 binding struct g, tey! t hg1PEndbRged NeLERI ths bAhilésed by an
unl abel ed form o#ﬂs%ﬁi%gﬁ{gc&gﬂ&%gt Er,e and no(ta by ot her_ bi ndi ng
structures, and awtibofies (urpd e BPAAPRETEH SYREFARFHAFATY stFPuct ures

havi ng ot her gbi nehinish B8 frr ite Supdahnigehar fhaedevbouinene Bébsai d t ar get
structure said binding structure (I fttbeant i

conpl enentarity %@‘?%‘P tf"ni?%ecfleg]ico%% cBR 8§e§§gﬁ§%sgg%ﬁg?i Si nga%sé%%?‘isal ly
the amino aci ds sueibexs Z3°3HAM AERs whighgghergghagoprey¥ougly boglo3s of
the amno acid &tﬁilfé'&@d SO HeraPERELD Mapaciey Dhhexpbibeengal
structures wt hseg??n ar unjque bi ndia% pr oper?i es. WO 01/ 30854

PCT/ SE00/ 02082 29Y%#1$ S04 -- 6 In still a further enmbodi ment of said
target struafsure sai dripersli g slisdgpirovéded anmehheBofigr @fftaianti body in a
further enbodi ment conpri i.ahl gkgRedt i8n! bghbnahai n

conpri sing esserf??%ﬁ{ﬁ?h%g%ré%%t%acgé s%r?g%ber €le- 169n0f .t%e ggi.no acid
sequence shown iansHdieactbat shrulse fpgilabpeer EgFBRe ot d§RREEVGRERS N
conpri sing essenti ahbel NEhémdbBEpraGigke ifirbahtig8na4dnel utihiegatumouaci d
sequence shown in SEQ ID NO 2, Said t.arget r re i | f UpLBer
enbodi nent 10 ex%?%%gqéﬁtﬁ‘én%ﬁ'é T fs’llﬁlgﬁt?rrrlgﬁkgg‘li%%i ?rkejgll '?%g?ieaP cgl l's and
| ess in pan@oeatitbdaecieand bile duct cells. In still a further enbodi nent,

t he expression o id P%%gg Sk el Un@yenerTomr r el ated to gastrointestinal
epithelial di ff.eéRfét‘ 3 . ¥ n_anot her eﬁﬁod';ngnh, .sai_d te%rsgeg.s ec
structure conprises tHeeaRFRBLREi HaIdoNc d S eAR58Y Afegr FAT S5 2RREER t he
a6 part is showntbnaSEght Dodéy, 3ol ddeivatdveaor ias fslagwenitn tiegepH.NO 4.
Anot her enbodi mept of the ta&gﬁét%é%w £ Py it%%ﬁgfto@‘:‘ru%rture

het er onononer s oP2¥6™oRo > Bf imers of sai'd a6(34 integrin and/ or

of said one 25 ndieplaxgieans and/er the ieail swrdese QfbuRWeR her eof .
Pr ef er gb' . fsai dg&f@Efﬂ%‘in@EéH@hﬂlee@%ﬂuéil’laﬂpﬂﬁfn@iﬁr rmilacs]lcﬂaard viei ght | ni&i ts
non-reduced. forno rom9Q to 140 nost pre I . :[a.
25 In still furtRYPPERBGAEHER Q%tﬂ%n?qg]r Jarman ﬁ?&tﬁr{oé%%gr#ﬁ%n%gs te%%@%ﬁ.% or
pol ypepti de(s) ceeplissi Bgidsbénting|gtamtwre afmpticing e dAPIEHFECes
shown in SEQ I D . 5- . ri Clg&;‘gg{ggseaqg tife Sdight
pol ypepti de(s). g%ﬁﬁg)’t aétggé‘éﬁgggai:?%%@t (%Iﬁuct ure conprj si Q.ﬂnbaem r&o_*[_afsj d
sequences fr¥in t FRai( SOMPFLEdPENe S8Rl g dihs (IHAU Y it Her
enbodi ment be reqe@riigedasexel ysbre) y ®8-9®t (CORB) tcf rdre reedivseddist m by
t he bi nding structure conprised.by e 1 hody, i ithe
i nvention rel at e?eﬁﬁeémleulstt"ﬁ’gp é§p§%§| %lgr}gé%'bsafrgé;c%gmm CE %I hds to the
target structuretie defiviyechaivOcompgiging pegparpgPapgshe amino acids.

| number 158-162 (CDR1), 177-193 (CDR2), 226-238 (CDR3) of

35 the amino acid sequence shown in NO: 2, or other binding

structures with similar unique binding properties.



27 April 2004' above, which substance is an organi’c chemical molecule or a
peptide. In one enbodi nent, said substance is an anti-idiotype of said

target strugiowiBesspai d antiidi otype may be specifically bl 0(9 20§{|d

specifically 5 block a binding structure having simlar binding specificity
for said target structure. In a still further aspect, the ingf%}.l% nel ates
to a substance that blocks.the function of he target structtre 100 i ned

above, which substance is an organic 10 nol ecul e or a peptide. |In another
aspect, the inventi oAnr ehgt esbediment nthagastibedyr bs whade releptiesbs In

target structurgrasndef ehgdaaheme 8n8 MBLHGBnLSs Ohr8NoPrgddh&a chem cal
nature. In a further, aspect, the.,invention relates to a 15 pharnaceuti cal

ec ! :
conposi tin conprBSCAGUAETAR QELPYB- phi hRrpher BRI BeRly A% W i ned above,
or a target strucventias def anddrabaveveoofassitisaaviiodg, defidred above. In
still a further cokhe i pyent .S at 2 CCl

conposition %o d%;}glg%%l‘é’% gﬁ.gﬁtﬁééggr{:%%ég*é gﬁ% g%‘%‘?%rg%é/y apsre}‘;%ﬁar%léf
above, or a targéf"esﬁpuéfiﬁﬁél’ax aEf phedeaBbv@4® okoacerrsperding defi ned
above. In a furkbeleaspeCbf hliRahN¥en§iAl bPeefé&labey, tthad 2% IBIPhLS

t herapy for tregti ng condi tions,based on an anti -an‘?i ot eni ¢_nmechani sm

wher eby an~ant i 588y *RPUHREPRAGI EB 0T, POP - AMIURQIETEEHE (17 MURRTHET | ned
above, or a substancé&nas fefthed abbodjmest adriei shetlssiyt dhes heman subj ect .

30 In anoth a > : i pvenLiop; | I . v j

human net astfgti ?leﬁgrgggggd %egé#%eéﬁélé%?i E%‘S‘gl{é@ g%%\i%"déﬁél\)}eg s ;c{&' p
admi ni stered t o2BaKaRYsabpeEeal | ORI NOAL 4P HRr OBIPRES OF MOTNRIATEh s
related to a 35cusmichlamodatihbedy asdfseti Bpdaabpvelidbt her mniaedrre of a
medi canment for tsh%io%eat ment of human netastatic diseases. In a further
aspect the i nveiition is related to a method of in vitro hi st opat hol ogi cal

di agnosi s and progno&nssbtilhuaafunehéynembodimense, sadkraiikodyams e i s r
~ WD 01/308pd PGEASEQBLDZH82:i RiledPEL | cROAScally SO @GSN WJ Ryt @ilipody

as defined above and an.indicator. Enbodipents of salid nethod conprise

tunmour typing, POI¥BPPELAGENPRECt BHERFOBLGERFRIGRE RUYIRIIRIGNd 5
nonitoring prenaeheghaal wobhdectilewms. In still ‘a further aspect, the
invention is related;}fo_.a ' itro, di .S rognosi s of
human mal i gnant di se};lée? @Eﬁé%ﬁg %%%%{r}?éf{% [ o%%?%ﬁ?@%sﬂi ds of an
antigen conpri sPRBehical ¥t 1inked t or echemical bef ¢oribgitmid tobimlogi-
anti-idi ot ype ofgagggdabaiggtm&é@mé@e, as defined above, is assayed. A
further aspect of t {I:LI on.is related to a method for in vitro

i nve
di agnosi s and pr ognog?ss‘é? (e RS g refiRodi it e , Sk AR RO i r at i ons
in bodily 15 fl gedetdfadhyahinkedyonschiehicell ybovejugatass aye dmmiarst i | |

further aspect gheibgrinyenbiofuissrelated to a method for in vitro
di agnosi s and prognosi s human malj gnant di sease, whereby concentrations .

0
in bodily fluids of SRcBRPHRSE Amadipenty i it Gpphhadh§as beeget 20
structure, 25 dehangddabovéncoeased entdedtéade pehofawiaiity alrghlorst ructure,
as defined abov ) i body, as defined above, is assayed, In a
still further aggggﬁgt§h%ﬂ$ﬁ%£%tion is related to a nethod for in vivo

di agnosi s and prognoEnssbilhuanerizs: mibehimentdi ssaisk anttidraslyy helse been

| ocal i sation of cRBng8di pedYncAGase! ineh ARG i &R JLIRUNHBRRY ts in a
human subj ect is determ ngd. Sald%?i;tébod IS ﬁr,egerab,ly admnistered to
the subject before the YetBrThSharSErPdism iRy fagnPesEdy i s
accunul at ed3¢ n thanged 30o dbpbhudsce | thea phaitheroleiedicrgiopesaiiésret hod i s
quantitative. Apptpgggaspect of the invention is related to a method for

t herapy of human mal i gnant_ di sease, whereby an antibody, as defined above,

i s adninistered to alhufahlB3 Siytdar qmbehicnastho diadshtandtiboslys hast hod
sai d anti body hBsehe€hRakfedges Pivdaid) Peithdsaitived idkabgaa-tiRisecul es
giving the conbj:ﬂggeggl ecul e changed pharmacokinetic
35 In a further embodiment, said antibody is labeled
and the binding thereof is inhibited by an unlabeled form

of said antibody and not by other binding structures, and



WO 011 30854 PCT/ SE00/ 02082 27 April 2004 'properti és. "I'n' anot her enbodi nent
sai d anti body has beenchanged by being derivatised.Iln still another aspect,
the inventi WP ISBBH| ated to ause of an anti body as defi ned ptmyEojotost he
manuf acture of abmedi canent for the treatnent of human mali gnant
di sease. DETAI LED DESCRI PTI ON OF THE | NVENTI ONThe i dentifi cat bpg\ lcﬂfzolagvel

, . . . p
t unour associ at edanti gens (TAAs) is pivotal $or the progression’in

t hefi el ds of tunmour Jjnmynot.her nd di agnagsis., In_relationlOto the
present inventi orho,%t Wadg % qiféffg‘lrt%é’cfsl%?@df SHrAigg SFryRErEee

eval uati on and usevigig atheay -dpdwidiicicoigeosed of specific anti body cl ones
l'inked to'different gntd Riefd,C dnsd tr%!}&e- LKers, s odsg,fo krive and-
subtractive sel ection of phage _é‘ﬁﬁ%o I es,ilggr?%ﬁ Sffﬁtﬁg%ird t’agpgcfe)ﬁqéﬂé t he
anti gen source. FFUKBEEhRfe Thitakeqeanizey a) ngas resiwseduéosn OEonbhe

pri mat e( Mar aga fascdgilari s) i nmuni sed with pool ed human col oncar ci nonas.
This library was sel ected for three rounds . bybinding tqQ Colo205 col on
adenocar ci nona cel | sfa‘[cnar?&% Sl @(ﬁpﬁqtc% eut"PX’ﬁ“F&PPo%@Saﬁﬁspﬁag@ target
anpl i ficati on. Sestarudtung idich leyacedat,i e wint ltheolsor faaec ofignasaadrwi t h

restricted reactdyiity, Wdin adRueRidhfddalenor mal tissues were identified
by i nmmunohi st ochem stry. One cl one, A3 _scFv, recogni sed an _epitope_ that -

was25honogeneous! y eddr &833Rg Fhe1 pPRldtvegfoReiRg 8PEFaREFRALY ctaske®onms
st udi ed and1or it drics Suee esppreeissica] Iye okt ethet Diddinygpesratrapet Bl da in

t he ~had an app t:ggstr [ tipal_ tract.  The A Fvoveral | affinity
about 100-fold raﬁ[_g et.)r hgfﬁ?ﬁ%ﬁﬁ%g}n‘df@% E%gcgﬁﬁﬁﬁsng g#'séﬁ@ Qéﬂer
honodi mers. The RigdingFtaawtamies mitdf simd 1A bpnddpg, spekdfiieitidesn t he

basi s of Fabbinding, WapemeRtispNahes AinghandPBROBARI BUrBaBL! LEONRGH
cell .Efficient T cell .medi g%gd Iflgjlll,yng ofg aln n cancer 35§elal s coat ed %\?t h

)f .co
A3 scFv fused t S3HF IS &2ithsianGeddSer anti gen nutant SEA(D227A)
i s al sodenpast rat ed. cThéaivient istibat a4t iedl Rowbtoghusithpaesantgar TRA with

properties that q}&gﬁg J i 03 rapy of Lon ancreatic
cancer. WO 01/1308 4 ?&}%&ﬁ%ﬁ?gﬂ%? Bi‘g?eigri ?egggigwg{éﬁl ON I'n
rel ation to the $EShPY MU0 §PidOPi ent protocol s for phage sel ection
to be used for the i dnbefinephiahl19f explrbsphanshypResBacthbs At biRslyr 5
fragnments from Ic%rq% pt;% i brari es was devel oped:: The target
specificities for ]I € applications as exenplified were for colon tunour
associ ated aAti gens. efi beinghe tazgesndprobypbtoxicFeffaston pechaiisms.
surface display in tig alade-peRLAHUARILS)n! BR1BEEhAAD PLSREnted
phagem d constryct forgfhage propagation Was anal ysed. A higher [evel of
C215 scFv di spl &PWHOHRC e F&Psgs Peghsarédths prEIRBUStrREERTS. WhheR a¥pul d
favour subtract ined esmingc tfioan téikef bdneiay, ofiuthal antibeagases the probability
of avidity sel ection of w finltycapti Qodl r Lbraries,
Specificity of C215 .gc \?h%hgil%ogyﬁ%?llﬁg%tfogé%ﬁoggg %%ogg%%%:g%%’ C%Sri%ZOS
cells was cPaar Binddmshst repdgndaprdge apdl thpebénfingenbeyeef uiwd by

385 of t?ﬁ prﬁta&&ﬁb@%ﬁﬁnh??ahh@hl?h%ﬂ%ﬁLﬁékhYOf!gagasF§n&§ﬁ§G%t3@c§§ﬁ§ence
et ween the phage protein and.the sc ._antibo eavin e .cells
intact after elg¥1oﬁ¥ﬁﬁ%Wé° bﬁ;bﬁgﬁlégﬁ 8¥HPFgﬁrﬁﬁthéﬂdsﬁ85Ig“%g%%?*ﬁg
efficiently el uttdephigdiagt ofoditber biedpagt stebygtoteshhavihgndtihgraffinity
and only phage Qﬁ5@qngys§gg&fﬁggggqctions, 25 adding to the specificity of
the process, The enriChnent achieved after three selection rounds on
Co10205 cel P& (500 Ofexp furthernrebsdivert off pPaidcbrrIehaStERGEULE to
that reported bwadidhedindivesisigateuse eompeliseki 6ne ep mepwl 6x amdi gens. 30

After verifying rfar e t he vari qus. net ogi cal _steps~t he
conbi ned technof%gl1%§§B§8g$?§ddggefpﬁPéF? g%?ég?igﬁgﬁtsgﬁ%ufﬂi%§05 cel l's.
The library was cesmetisibgedsteorialdyathhuamingpacids humbers2d-381h hunman
tunours. The aniihegy BECbs3S18804EaLEd 7D 53YUY6 OB POLRAAR]AY dAG Ude
affinity na%gred antlbodlgs to.tunour specific antbggns Inalimted

backgr ound x EFFUPESEL PHPVPed™ §ER dBsPPedd orrovierp1P3nding. 11

PCT/ SE00/ 02082 2F riAprtiureB064 thoshali 1hurmanigueshéndbhygpnspébiedhe

anti bodi es identified recognised tunmour and tissue differentiation antigens
wWith restricted normal tissue distribution. All of the selected anti bodies
identified as colon cancer 5 tissue reactive in the primary screening al so
reacted with viable Colo205 cells in flow cytongtry. This restriction to
cell surface specificities should reflect the selection process and not the
conposition of the library, since a suspension of a m xture of tunour
tissue



10 conmponents was used for the imunisati‘on. In a'sinlar previous study
extra- and intracellular specificities.were identified in an anti-nel anoma
| i brary provecasogsae sane way and sel ected using tissue sepiirRRdo/eass he
antigen source (9). Tissue sections of resected 15 human col orectal tunours
and normal colon (mounted in the sane well) were used for th@, é 1RbY
screeni ng usi ng i munohi stachem stry to assgre the clinical vance of
the selected specificities, to increase the efficiency and to obtaln nor e
qual i tative infornatilen Séislldoﬁp£ﬂ§§hﬁé engogd igerdy odneadidc taggedni ng. The

sel ect eddantl bog&ﬁl&mﬂd @téﬁq&ba%ah%ge&t:fﬁ&@ﬁ@ws %{ﬁ Iabadsbt ﬁﬂl@ecwﬁaﬁ y
groups, distinguis eir ctivi atterns ta e elia.i.n :
di fferent organ${ @3@&&%'% fl‘r%$§ﬁl gmiz df“)frﬂffngcqlr}?é‘”sleg &8 V& o ups,
25 A3 scFv i dentddgigoh tdfe amdsighturbeinsedramtisiggrassgartialiiys t,th@e A ngas

W OPLY OO SRUSlS clithdy! A048G LY EKDIERARS dN EURIERAS I 3N

met astati c col on cancer pancreatic cancer ernmore, its cell
surface expressiSh® 18 &O s d‘é‘@eltﬁ*lengﬂrmk?# egion ofh B&eEYd shadtbtein (3
m | :c i ons egu topefdn@ﬁﬂﬂs)mgasesﬁemﬁtampathy alfrm:g{b atﬁd:sernnmwazfaa{zweldf
surface nedi ate t ot.oxi ¢ effects. Few al requently
expressed humanq:t nSUH ht3S &?eagﬁflﬁgdsl&?vgqtﬁosﬁ 51?12‘74 & but are 35
comonly related to tSasshe:adlgEtesenucamr@ms;uch aastA‘xl”@ltrdemW@dEple@AM
However, up&sgule&p@%m n@lisibess RkdIeRs ddi d @yattm%l%quldémrsov' de

a basis for a | VWO 01/ 30854 PCT/ EQO0/ 02082 27 Apri
t her apeutical |y a&@( iWFS St dde RRRSESRE LFhdualy A1h Ry %,ﬁegf}& “Ci rcuI ation’

of normal tissue conpar tetENls acXpireRst ngnkbdtanmﬁu,gerhmpaiemlm R e
restricted due t ld rgaé:%%( C%Q'rlulc%(g:ep?g rr&?xbfé a %@Q:% e‘slft:t‘ros.L' tt% f1natl

expression in 5 the exposure o e apica

epi thelial cell @Hldhﬁlrlc’ﬁl ahfrfgrantcn%wm shoul d be very lim ted) The

clinical experience wn hirddt®eR2BmBBHIMEhE alsaEmC/M\Axr Clgtt@ickimdeA MAD

supports the feasibil.i tqo 10 |dent|f_%/ an effecti on t XIC antlt%o
le%%?r h

dose. The restriTT&F PR 8Pt nRFTUETHI® &ré@t e®
clones in this wdrilch ithdi @t ealritati st Bbeen clrBR0 i ¥D NG ncSl |@ajd d:(hﬁ B4be
eval uated as ca t ut4 ¢ apd tel @R 1R ne to
the 17-1A, e.qg. %f?less Jlﬁwr{ W%%bngg% ‘%Never Hecr‘|’cj)laelrt| c]1 ar a a?th age
for the A3 TAA @%qur@héomprwﬂsomre qxaéx@QﬁrO@s%&o@@sr%m n nost
normal epitbeli ;adich c3s Mt dridtul dRfle 28 doKi gHiRY .o 64t Helt@yriime sedYic@sion in

the colon is S|mla OThetls ue dlsrle/onto sut?:t nor mal

RES f
epitheliais suppor odlen P e Se &8N expr? Si or‘l—’mllr‘?1 su taypd $¥of

carci nomas or i gisneurvidg s rtdmrtelﬁ g&seferablyt igwild thanget] sdgustams has
Table 2). Severain QipgdiRd¥ @H1eealur Rt ﬂf@om Y HbrEaeRIced rEPd@t ed
ant i gens { CEA, 50, CA19-9, CA242, Tg ’)e‘ifcfofe égoressedoe aIIy or
more restrict ediyFIth SPorfhit40 &Dgesmgs %’H%Jéﬁ 1heé 0t % i 2-However,
in contrast26o the AamratﬂlﬂefﬁitﬁeEpeWim;tsammgw @rtmgmteuml y
expressed in tu t i p é;%w nonst r at ed
good clinical resu sl%%c:%gl %ftlﬁg bpvﬁ%f}?p%g:vadr%%sge Ilclo 0 ect al cancer
patients in an aﬂaﬁmtﬁta taina'goelz) of W e AN G iSATUERGaf] FROWURGUr
responses even igeQvoire NoB:aANCed ,SbadBoRgtif¥E S mdledulld @bkl ftgot ent
35 ef fector nol ecul({s I,n cosé éﬁc(tl on with this antibody wll challenge the

"normal tissue &Y té’r}é’é"e e the treatment with the naked 17-1 A mAb.

Preclinical B9, this InADh@1/38854f. a tavget RCHUSEIN/E)ZBRrAEiNg |alm12@04
coul d be studi edydiy Hsplensist T EhB0a b | TRy 1R AR R es

specific to the nurine version of this antli%‘n or ani_mal s transgenlc for
human col on cancErusdddE Fyd 18n@ durkher g Pe fHRGastFed
i munot oxi ns hawexdlesivalge ess hilt!, ylusedstmomwemuae@ ﬂornrrmieh:hem th

nmetastatically X q_}%;s i;ntg ﬁ,{g ens not
expressed in rmg%gq\% ?%sues ;f % o&é%%%gd)iﬁg uause reu‘:{ l.%un”our
speci fi ¢ and5t hah®igel s do

The invention relates in a further aspect to a

sckv

substance which binds to the target structure as defined



10 not reflect the potential for normal tissue targeted toxicity. In

previ ous studies we have reported the potential , of superantigens as

i munost iRIPHISHYy toxins for tunour inmmunot herapy (8). ¥ews$Hsodyoseedi at ed
targeting of 25 superantigens attracted |arge nunbers of cytotoxic and
cytoki ne-producing T cells to the tunour site. The superanti?fﬂ ﬁ%@b 227A) ,
mutated fox | ow MHC class Il binding affYnity, was geneticalTlTy Pln to

tunmour target] ant i.bodi es his "tunpur-sel ectiye" agent s 20 applied
to recr urt T SRS b A esEaRe i B rbeic, chameRest mlFoShRe o
short - cut ti ngo¥ he garbiders Iof oREiCetbodimaryul skiidnsahdtpobgnbephitsm t hat
_represent si gahéi CaoOR a3 @8ih0rasidersdtidoveel. "BHAQ BRE apeut i C
approaches. 25.The mni-1li brar\F/ og.t%g]i est.abl i hgd "tgm)ur sgl eciive", 1F
scFv phage, th&TObRAAIFY. PEacPPeeLieshly jasdeanYt AR nBREEPELTIEY D1. 3

.. phage ant iShodyledtlorre iwakingn séssehtial hdawiolg samiflhe Yénéiopnent  of
protocol s forgglfi € ent, Rt Lachi Ve L& |s1S8IRGLELON. A requirenment for 30

this selection principle is that the negative selection is foll owed by

posi tive sel ecti on™éf Gt 1ghdyEthescarprestd &hsl ipveation, retRted the high
frequency of aomthsEHrand haghbjeckar thel smctAbhebfath# et yrgaon- di spl ayi ng
phage can be ppde . Npnsi I b eV i s.35- Wnter,
pers. camm). Such & teﬁ%%%ﬁégﬁaébiﬁ’ovqﬁ cgl %gél%%rgg{“%%n%(s)f niél%?é{y@
libraries® ~ imeleqyls 94 & pPerkidBave been extensively negatively

presel eflt ed (e.g. mrowaicthes aspeconm?nﬁng%énPﬁﬂﬁE@?/@a:BlZ 27 April
2004 ce ina, i tate or,a fransfectable parental, ce .. In
concl usi on, t}?lle&s%%[&m&n c%al'ren{')%]é?}tipﬂ%%o nslﬁ’eegi fi g?f:?e%oﬁfﬁu%%ﬁlre%t?svel y be
subtracted fréeined Bshvegendopbiahi bh d&fy aa bageoicothapprak. ndogrd or each
selection round. Ry W gusiBbragkhyer SalRCLINQBALYShNBeieedevel pped protocol
i n conbi g.)tlonhvmth t he use of Iarge non-i myne ghage |ibraries for

i dentificati o O FHerEnt CaPYStX PP SERF 1EEPP 88r FRAcRSHh T gens will 10
denonstrate wethsiplsuchn antappdpash grived ebbeesuperaotargett he strategy
we used in thisnstiihs ds GerRASHI ANSve SRLLG LARsHSHRY 28 48 MhdQ

pre-sel ected immune repertoire, including restrictions and bi ases such as

i mmunodomi nanté&Y{%). The low affinity and high epit.ope 15 density
demonstrated for tine sA31Fab bundheng dspedagnpthecihvenasonohparelhta t he A3
Schv Tushen NOLLIVAHIResbRphOs fRbh Abifei3GhY UL LhnRLE At | nteract with

epitopes that cJuster on cell . aces. Hi ghe Inity nonoval ent variants
of A3 Fab or RFYE RS woryankihpfy F Aafdmedopbevnst Prick st3TRHL as

full -1 ength AStciwctgraf ed defbsedoapatd blor W shbbbanpat as i def 1ova

i munogeni ci ty of A3 shoul d be devel oped. Such constructs would be suitable
for targeting of appropriate effector nolecules to this highly expressed
gastro-intestinal Fufodrriisscrapest 25 ndngeprtigneis vekrteh 2 Furt her

i}l | lustrated imetihwl fad ltowiragynosti méaiﬂlfngewga&wﬁhal bg@éa & éliﬂﬂe |
escription. ’ERI NENTAL _PART, Materi al.s a Met hods Ani . onol gus
Macaque (I\/aca%g@éfa%s%algu A Fs}“eﬁ%?\ %a?/‘g’ v.\"/"ehreé: e%é’pf" “afhd %bog iaé%g2§1 %’?n%%g

Swedi sh | nst iakaee f @ Ienferpebust Declatize acodefone@Sb®sy, St oekhol m Water

and food wer es@dvineca\di iaklRe@lad il t UB BRYH: BPBKEY St ¥4 endrah MTUNI sed
subcut aneousl% wth 2 mM of a crude suspension of colon cancer tissues in

10 ~ nornal e‘f%jrﬁﬁtgus serum in PBS. Booster doses were given day 21, 35,
and 49. 30a W O 0In3e854hPCTASEOO 02082 i2TeApioh 280delated tD a

method of treating human metastatic diseases, wherein an
antibody as defined above is administered to a human

subject.
In still another aspect, the invention is related to a

35 use of an antibody as defined above in the manufacture of a
medicament for the treatment of human metastatic diseases.
In a further aspect the invention is related to a

method of in vitro histopathological diagnosis and
prognosis of human malignant disease, whereby a sample is



Anti body responses were denpnstrated in two nonkeys where the antigen had
been adm xed with al um adj uvant. All aninmals were kept according to Swedish
| egi sl at i orwanu3msse experi nents were approved by the | ocal perisEami2of:
commttees. Tissues and cells Human tunours and normal tissue sanples were
obtained fromLund University Hospital and Ml no Gener al HOSPHA hl’20%WEde”'
The human col orectal cell Line Colo205, 10 $he human B cell yrrg oma cel |
line Raji and the nurine B16 nel anonm cell line were fromthe American

Ti ssue. Cul t ur eceptaekeqd gni finmar, anppdY (28 dafjined, ehaje &tk 3thona

B16- C215' ' cel | gnieamsdected with the expression vector pKGE839 contai ni ng
the Ep-CAM 1 gene ( 5) ,.has 15, been, descri bed previ oys ) human
cells were cul tured%’#%ﬁpﬂerﬁ%4fﬁm%afludm G oc%,ccf\‘ﬁppcfcﬁseesle{xl‘lfny%&)g tsﬁi}jpl&%énent ed
Wi th 10% heat ihawouyatexedmingl bavwue dEaanegi® s rRreP@S Sy-gnd
gentanycin sl phahec 48 e) 9si&all 1 réSsaidddyt z Beit 20 Haenek,

I srael). The nmouse cells Wwere culTured in nedium additional 'y, suppl e ted
with 1 mM gl ut ami ne ¥HyRiohe,2 drihen3FRe)  Ehs AveTG yoR r?esrc%té& Ehanol
(ICN, Costa Mesgp &MetKo® folNahit03ifSerdhsghdd e hmnhprdmdsig Gerhman |

1x10. -2 M HEPES , d I V. one). The
cells were repeggg%%gﬁs?%?%?' @ﬁ%%%bagn%%g%%%gn%na |Bgnﬂ{1/mgﬁ1%e- Pr obe
M/copl asma T. CEluéds ¢Garn DielggerT/jomprateing & daaxgetarkbprigere i Bisary
constructi ofip Tolak i 58h eSBoFNA ¥BSagXdhes! £didefre ae ffid headged espondi ng.
nonkeys using an RNA isolati Wg@éro&n Pr omega %Man?r}gel m Cermany) and
cDNA was anpl i f PEGUGEYRY &7° KFPOYT oMt PE B DSt ens (St ockhol m
Sweden). The pri ner saffurtdiBhA syprdieses oie | anbele 1orghits ofellateahddheavy
chain genes and he,as f N&sq L SEt: Nasmdlave been
reported previ oﬁ%ﬁ§°§4 ?PT%@%%EgcﬁlgAgﬁmg%gﬁ gat e%lr?q%ﬁ%o a%/pﬁgge_m d vector
(4) infusion w fMAligeanesitseRaseqovherely ¢orcamBryelrng |in BIdikéry y WO
0%/ 20854 PCrg SEng@%QS& Hn%ﬁiiba@p%s-déﬁilgédlaw@d bws?WE @cssle_d L rom a
phoA pronoter and t resy tin rotein was directe t he E, | at
Dbl b Comin 11l o SEEb | HERERES ApledEiof O5E FRaCAIE o SRldedbn
vector 5 with stBvagesehdédstrrt simegitteddiagnesistand groygndgsds 0OFf prumey y

transformed E  gahiglGhd SIOUALHY AFhELLENI ESn O8N tHAY {Blhs 20 Tbdt AL ES. The
col onies were scraped fromthe plates andﬁgrown_ in 2xYT af 150 rpm and 37C
t

: I 1
for Ih. The cul £&FEdfeRE s3iRPTRESX IR M t A7 MBKEFSh TP LR A0-1¥F9nega)
in 50 tinmes2excessuctiPeriasidef ned cabboea] rait i am aft i1-00d hot pevast aghdiel and

the culture gro ~ hour aadidio f i a
concentration o%?%gérg%%&%%‘g&eécw %%r%eﬁi/altslgér own %br&fg %}(Z%ﬁg%’g{a%%&é’w
rpm The phage p&r @ﬁ&%’é@dm@@vﬁaryés@%ﬁaﬁi’gmthe 15 cul ture super nat ant
using two repeated PR Noddipr eghpthed i f8sectNect enhdnticd phagelawsad
resol ved in PBStl% BSAF V&séern. bl ot anﬁl;si s Atwsfold chi)éyé i.gfl 1%?“rk_:imes of
scFv- C215 phage 902pBP e £OF 1 BV AFC (ALY 3RS P LTI

PEG pr eci pi 24t edaddguant r di ecaphagehereaby appé | bocabisapientébrann a

reduci ng 12% polyekybai 8¢ §Et 1Mk Naibdh SON 8nCuRdhs WEHGAPLECL AR thumathe

0,
proteins were trans ed to a nitrocellulose nenbrane (H Her cul es,

CA) by 25 el ect F¥pABFEsiS. dgherERedantaidsaB bRRIY ## tArSEFTMYat il k
(Senper AB, Stoclhehistéredety ehd stbflettichdpdre vhé hdeteabbnat bohi SB um

against a protein |1l £l ve Lide s nce, F L‘%’g C,
conjugated to ké”fflﬁoFrélb'fqﬁng'r%ée/?gh%%g%ygﬁfﬁsgégc%% aé%‘%lzﬁgé@a%?s. @IP

per oxi dase 3PRPHeporjitgat &0 yobwurther- embodiment i beeidsmeBhed RhE) were

i ncubated for 3@uEhRitBetyween all steps the nenbrane. was washed 3 tines
during 5 mn in PBS/ _0.5% Tween 20. %hhe mepbr ane, was, i ncupated in substrate
( Amer sham Phar maci a. BGEREH, 2$P2EF CEnGRE oM BRI P BB RKFF P UK) for
one mn. A lightiestndi fovetherapyECE hypanf mbhbigharet shhsanas ekpocky amw
the menbrane and dokghopedafakefnsa®aBble, 18 daWhPdtaPEa4eBay/ SEARL 02082

27 Apri! 2004 -- ] ]
35 subject. In one embodiment of this method said antibody

has been changed by being genetically linked to molecules
giving the combined molecule changed pharmacckinetic



Simlarly, to analyse the integrity of purified Fab (A3, including

cynonol gus CHL and C anbda donmai ns), scFvand Fab (including nmurine CH1L and
Ckappa) - SEROD393A) fusion proteins (produced as descri beRCTS$ERS0PWES] Y (9)),
5 12% SDS- PAGES were perforned.. The nenbranes with transferred proteins
were incubated with purified polyclonal rabbit anti-SEA anti %2%«? 4

fol | oned-by the reagent steps described above. Mdel and lib f@ﬁ%

oot on o ERkEBrtReErogR, SHEPRRS! SR e R0 UR.LbORY R L Drary.
mllion ColoZGBa@éEﬁsbifobelhgoﬁeift‘éatiﬁﬁicel I s were washed 3 tines
i ncluding a~l o-m n imciddani GlﬂoUBeﬁgasZ)emﬂt PBSélB{mB‘ﬁAlbnrlsaodriaNaslhtoThe

‘phage were 15 eluted by a of 3 /m Cenenase h el |
pel T et and_i nctisattdd *fof™ gb SGgﬁ%ﬁ’é%% A7 EY T Ff%gf%l %Pﬁ?

.ut ant , S22C/ il BEiB6S/ G&ﬁ%é(&]r?elatmma’s & nnblmympm@mq,iwdltb;dl@easePoul Carter
(San Fr anci scgq Q@r nat ant was transferred
to a 20 new t Ut f ded. To rescue and anplify
the selected I|ibr ar'%he( df?&nctﬁeflrﬁﬁ&élonpﬁﬁgéoﬁ%}tﬁt‘é'ﬂ%‘ér|4f"9t91391%9dt| - pass
experiment), tahﬁ:ﬁ_}dﬁ@d('mh&ge ;@arpwve)ltes mr:etndalpmglrégswﬁ elat t]nem E.

coli DHSaF th quﬁs sups)':lquour he Int%fﬁ bgﬁ&egﬂ n &qurlq,1 § (iill | ut ed

100 ti mes ement e ro €r an 1 C a cutured
until an OD. >1t® the areasms day@n)tlonm ﬁéﬁm W@@ ﬁ%m#\s@lqnﬁde scFv the

anber suppr esaﬂarséd réM rflldBZJe'iﬂccﬁfedilccgkrmwaﬁlbﬂf@ﬁa egsavidh 4 hend0 sel ected
l'ibrary fromthlg? second and i ro Iates

d ug % ovx_J[h on a
cont ai ni ng anptcti3ih, CLRg (ﬁrgﬁ)eg% #Sr 81 bg’?g}(eﬁ ?lﬁe%Ghlg\h 5%l |
plates in 2xYﬁx@bmtsqup1:ehmttled ngistlistanpecichrkarat BOhIGT fp?f h. After
centrifugati ood&MONMalarf | éJ&M%@atsamtecmoﬂhb@gpﬁég@rhr&ql@dlw ume of

PBS/ 198SA; was added, . i ndj vi dual Fvs Wege anaﬁé for inmmunoreactivity to
sections of h PR AL R 35 §8Ge8NTEPPRT PPN TTe A&t nal t ag,
P. , 1 " V\D;ﬂﬂdgﬁ@%&%ﬁf SE00-02082 @ds Apsndt 2004d Frim ATPAKBErewas

det ect ed using [ yf y t t-AR] - rabbit
ant i bodi es (DA & ‘“[A%pSQ %”0%1 ‘gle‘%lr?@ ng}aggeg ‘c’j’%ﬁr%&dﬁé&cg’%p% Ty DAKO

A'S) (see "I mﬁﬁf&ﬂﬂrsq%erﬁksltsf yipragy) wﬁﬁnaﬁig%eﬁe 5t es gRmds
cryosecti ons (Binmdifg Wwes edid2od iced oo askhdesrcihxgd cel beetane at - ZOC for

10 min andore e LN ndogenous
bi otin was bl {}y%%&ﬂ{dnlnca\z/e&dggl%%dﬁo&?ggl ?/ 8? ? j12[5'3"%@1 CEBf@Jhéﬁ 10 with .
biotin (diluted 1/ 6evesrall mnfipodiest éileaE‘abB?aW%b]Pl %%1OTBLF?E}II%‘§%§¥1"@S CA) .
Affinity Eurl Lalrﬁd x@.glﬁu wémgh:clraé@g@@crt%baty agt:h §Fﬁe@ﬁé bﬂiﬁDAliﬁgl A;SSWQ/ m,
were incubated for m n followe re ex

Copenhagen. - DENTRIE RS IR eaters 56 SRNEY 1SR Lo o ST i .
Bet ween al | st@ps alensedd cﬂ@%ri@qmyhééd?)am ﬁEStheTfBSt 'IVWES st ai ni ng
reaction %as deygbaneddary &,iﬁﬂaés‘écﬁ i I:'fﬂ//ml 3f3coﬂbﬁr&ﬁwb@ml di ne
tetrahydrochl ori de %St[gqrr?g di ssol ved B W : 01 percent Hz202.
After 10 nmin BUNETRtAT qﬁcﬁrf?’??%‘% 1ﬁ‘81t ﬁ? ?E'é‘ﬁ 'f’rrfés%?l des were
rinsed for 10 erpréssicp westori chedl g:road;uézltwedehﬁdeméhelmm 99% et hanol

and xyl ene befour& AOIHNd N A RS (dity@ (ST gap)- hEJaO%ca OaEify The
Col10205 col on cancer_ cells were di ssoci ate 02% w v_. EDTA and

washed wi %Q PEY S ¥ At iRrihe aharH r?eﬁf"dlgf%éﬁhﬁﬁt FB‘B’ayaI? dsh in the
nonkeys t c elnidi awetrieng reiroditreyl ccﬂ)rmnzuhlomeliymwrsh the utetl ssrmed or | h

.at 4G, bi 0““%@&&%@?'%@&&5& 'ggggthQeghegn(r?ﬂé’t 15 of Fab

-Bi ot echnol ogy finally wth avidin-PE
(Becton Di cki iebiinguias rﬁ’iﬁ%%‘tlc(%}l 1ohigh nPRPTPRENENG A3 HEL b¥iSPbdel
. phage to the gsdi scemls. anal ysed u5| ng rabbit-anti-M3 anti bodi es (produced

‘by i mmuni sation of bj.t e F C £9

donkey anii-rabbit E@%{db To] Errer s“%%l%b%gr Fﬁr%%?gg% H'- %e- [ nd| ng of
anti bodi es fus%?jl]ﬁ) @E&i’@?ﬂﬂ}h Vel afdtve duegdusPn§hbi éPWn‘W tetRFRbbi t ant |
WO O /3085~ PEI&EOY 0A4Srantigen mutant SEA(D227A) is also

demonstrated. The identified A3 molecule thus represents
a TAA with properties that suggests its use for immuno-
therapy of colon and pancreatic cancer.
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i odi ne as descr PHSSUSSIBN t on and Hunter to a specific activity of 10-15
~. C/~Cg. Colo205 celthsrandtRahi toeths, pBes&d)/ marpitdoner efifdedleated with
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series in 1% BS ree |rres In ore measuring
bound activity. ifisatdédcasirat péncell apberctyir Rrart Figsiamt i ein was

used for Scag ch&rdgmaakys 'f&omeQr?éCiSHéQél Nli e &) Wi tdéereliasdedcehih% was
subtracted to calculate th

t.he Colo205
Oyt ot oxi oty asEaFIthe SPECIERCAESERAERT. EYT RO K944 e SSpERieghn
fusion protein (exeefant cgdonabtimbudyasepenateed aveligens. cytotoxicity,

SADCC d i d I | oyi
) bel | ed Golo EQr@tSEﬁg égg?‘ag?é%e?fs and un’&r@igea %‘@)\éeg?;p eetor

51 Cr-1abell ed Colo205 cells astag ! el's as effector
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experinmentaior eb&@%@nte@p@ahagelﬁaaouaﬁstgh@asgoﬁ gsnatgcg qudp&lg%@:i@rr wan
background rel ease gP %}%ner ti og é é% n nonoc| onal
cynonol gus 35 aﬁ‘ﬁa&a’& E/ o} Fﬁu ¥onk® & &A°s (four
i ndi vi dual s) weeshieyed: edl gompawedsed nremqususqnmsqson 'I‘hl@ sheo 1@t/ 30854
-- 2 0 PCT/ SE00/£Q208% %M%bkl%oéeﬁécbygﬁneﬁpiﬁb&ﬁf C'H‘L&”%ﬁsfoour tinmes
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nonkeys was f ol Il(%% stai e(d:{}rlé’&’ I t al
cells, Colo?)g affiing te lalrhlthbbdiéél ezoﬁ ?ibﬁ&g:p@.el nmmune and | mr;)ne ser a.
An IgG ant 1 body respggggl\ﬁqg F 'Skte 1 9Nk a%]%ryn%rl Ql t@hﬁ t unour
Ua fle hi ghest

ti ssue suspensi ons we fwo |nd|V|d
bi ndi ng | evel oRdengraieinempr EPkpRAd cellsm vas i DRy \M‘O@@é@aﬂ:@tﬁ -t he

construc |0 ti omoRhaa h&g@ecaamal Bateffﬁéléﬁfyy r&md Y W= ff the
approximately 2

transformants). pﬁﬁ%eﬁf'lgrrg?é’ef}ﬁﬁﬁeu’?g]r ﬁ??chgkcﬁ*%&]ﬁf&?ﬁ ﬁg)éé&?&f% cel I s.

The total phage spiquledcecbetwdbadibe phagerpodtelraded enedt éheascdd! ony .

formng. 15 uni r r c u ds eased
gradual ly from %%9;%% T %%%B Eﬁe egfgg ihtysc"sle%/@%fe%gé{r# 12/%% of the

nonocl onal sol uBe&- §@Pml§aﬂr GQIHEéan verhedeshriat equRldyy efficiemtd %t hird
round of sel ect IeO.Imt‘éebha@@T‘aﬁ&ﬁ.baHsttQrbeﬁﬁe&@uﬁﬁqi ldm&mﬁraba&dimn

col orect al cancere ue an fact Colo 0] tonetry. All

of the selected arﬁmg%éﬁ &' dgﬁgP{sP 3?%db?‘ﬁ'a$q?%l Jf%‘g/ uni qt?éc\%lr%u %dic acid

sequences adTor @iddgngo ti whel spesificitynofatherpircass ysed by 1s agarose
q Yy y g

gel el ectrophoresis. tRa yﬂ%léﬂ?ﬂbﬁedéfcﬂfé@édV@f@elarmh‘écé %‘él@ftﬁ@nym
chai n reaction usin

| |
to regions 5 an®™3' 82t°ﬁe°§&ggc'[égh|8amc¥ t&%fé%g%?p%i con%rgrr%)r% t he

phoA pronoter amas sitidaMlBogehat| kéported by other investigators for
selections on complex antigens. '

30 After verifying the performance of the various
methodological steps the combined technology was applied
to library selections using Colo205 cells.

| The library was constructed from a near human
species immunised with human tumours. The antibody pool

35 generated this way would potentially include éffinity
matured antibodies to tumour specific antigéns in a
limited background of xeno reactivities to widespread
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epithelia in normal tissues The col orectal cancer reactive scFv's were
classified WQO/3pHCci ficity groups based on their inmmunohi sportReswaes:
reactivity pattern with normal 35 tissues (Table 1). The anti bodi es studied
in detail were A3 scFv (and A3 scFv- SEA(D227A)), Al0 scFv, 3DR2%AfH 2004 1D
scFv. The representative anti bodies could bal V\D 01/ 30854 PCT/ SE00/ 02082
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to epithelia in fFP RS AT Qeﬁ'é?r RodéGEyt es. The 1D
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ext ensi vel y evalxestacictricdon Mg gwitl i swifistesl specidblaities edhotdd wethecol on
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out -as denonstratjng the npst restrl cted reactivit ane
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substructures i n small™ Bowe et RHACUHE t £CETEpi f"ﬁ’& tHrEBFebhet ¥
the two stonach sgempifeisitde s twearey | degttdified Gy tame a&(tlamtellbndma Thbrary
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sensitive déSecthmuarsyxﬂemaimainaiunaiumg dmmom&dkgfdlwmd (@ddntedstif the
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+ )/ villi epithelium/ asa ul ae+++++/ non-epit
ti ssue0. 000Vent ri%e a5 1body OG’P epificdty groupsi-t HRdistdrgudphadubyr their

epi ][ Iheljl unD+, (+tmactthﬂuynpemﬂd1eis ao @p&t%@&&&oaan@rle&&réﬁ(:l d:r%;ams/ (8&éni/
snma ucts -~ + r non--epl el la

ti ssue0000/ endocr“’}(‘nﬁ;e1 OJiO :b\eliee?qﬁ %kf%l%é/ tfl{')epat §oyCaLH k&b’pPEP“PS'

cel | SONDNDNBP bifde st wwtmmmedn@,ﬂtlaumbum sell estiiracentigepr oxi nal
tubuli/ distal trfiy inG+aianTiva ﬁ@ﬂl@cehbﬁ(oge%b%%tlggl nQU@Eé%%)DEN nal

surface ++/ gl onerul i 0000/, non-epitheljal .tissue000 adder D/ :
epithelial tissfEPFESHekiTy FamPres; ofs REGNPRENBPLL BELREt 254 ¢+8RYCRecr et ed/
epithelial ti ssmnmeraml oft+pamaireapiichelhnzert | FanetertobyngtdOferl) . ( +

oot oo it el B URAA 18RENNEE Wl rhukbd i Eh PAR RS H@"a'

tlssueOnacrogha es +nacro ha esdgranul ocy tea ++, +NAacr E
gray matter? WPé”PGHBIlB DSR»éIléPa‘IS eRiEPPesdNB1 11 DNBS

exceptionally high and permissive for cell surface
mediated cytotoxic effects.

Few, if any, of the frequently expressed human
tumour antigens defined are tumour specific, but are
35 commonly related to tissue differentiation such as A3 and
the Ep-CAM. However, upregulated expression of these '
antigens in tumours should provide a basis for a
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negative, (+) - weak, -t = noderate, ++ = strong, ND = not deternined *
Nunber of twesugossanpl es exam ned 5 ** The reactivity of ApceskEvdres: been .
confirmed with the A3 scFv SEA(D227A) fusion protein EXAVPLE 2 The A3

t unour - associ ated antigen i s honpbgeneously and 10 frequent|y 24pré@8@4 in
col.orectal and pancreatic tumours The A3 safv- SEA(D227A) fusion protein was
used for inmunohistochenical staining of varjous tunours of epithelial .
origin (Table 2 QBiFaneyrically achive dpen pidaw n Thensy@idahs ii tah from
strongly stai necthbl/cﬁkcﬁ:amahea &% Aabrmal naiyswldamp‘a&rta@htté SHSeallithdl 4

nmet astatic col on carll%% S rrR]Iaes iesegt ed frome'ftr}rgi Vi L]:g%/q&"&qfd‘ﬁgand :

t he Liver. Pancreé?tl C ncer um)urs
positive. In corqamgtl,azm mwesbwﬁ;n@s @lfldg'd!ﬂlrlr sige @it @D@rdﬁsaasi iand

non-smal | .cekl lumg 1ofy %gnoma YREEsEY A ¢ he ERRIR12 SHHDILH IiFUe

reactivity of A3 scFkv TundDr .tissue n Réactivit CoI on’ cancer,
11 All tunor cequkl%?élé'tlr Sﬁeﬂl? ﬁﬁdchF‘ﬁH’illri%r?d’rts‘Wﬁ?ﬁe WA ey

Col on cancer -4 Asiwdhed® .netastasis in Lynph node, liver and ovary Pancr eas

cancer 4 As above Ve%l’l 8&? ESQEeéx gfgé%\é‘é'a{ Q:%ta can Nq%%ll ve

Breast cancer 2 Negatlve car Cl I Ve ( on S
Mal i gnant 2 NegéW’R/é’eﬁé’ItaNGnﬂ7 1A mezﬂmﬂe@mldm t2>7 Apri |

20|04 - - 241&><A||\ﬂe5| %ﬁ.fyhanAatfféAth-sehh&*ﬂlﬁ/?@@ratQﬁ:ﬁ.% AN de . ?W}Ie-?lcef ]9f ”
col on cancer cells e.results fromsevera at c 0 or af fi y
det er i nati on, Bfa?ssé:dclgﬁeghsngﬁﬁlsﬁﬁno?nt?‘%“i‘ ‘%: S'rlg'l ﬁ’sfS sercte :
scFv- SEA( D227A) ,sc&Sr I@dbnaﬂdlmFthu:EvﬁEﬂéDMCdt:H:t\m dhess fdlechds irhe A3
specificity gro 1 cell cific

bi ndi ng was cal Iat eggg % E?rg%tlég%ﬁd %&0%6" sSp eC| C Eoﬁrdﬁﬁnﬁ? human B
cell |ynphoma R&j}ieré@le%lcaaEBF-FCPFh@nﬁoﬁmf@)ﬁﬂ%Yng-ﬂt heAd Tadd 1B - BAAS,

fL om It he bi mgl NG Qu@lgéﬁﬁtﬁeinhﬁﬁ LiioRever e H %%&lt%dm GIRANtAdER hlﬁdﬂ ate
the sl ope and t pt, of the extr e ne in t cat char “
pl ot. The A3 SCE %k( %ﬂf FeTPaheds %%fee%’ g:ﬁtwtrlgt &&e Bﬁpicx rétel y

10-fold | ess bi r@dﬂpﬂrgsgllpeslpemoeelmomal czpigdvedd & euche ad3 ofaltheagpmox. 3

mllion sites penhdC®lildhe{UshPbnbh & [ h lg
(mul tival ent) bindi, B{g wgg i nvol ve%t‘%llr%t hﬂ%@ﬁﬁs%ﬁs g&%gglptlesd by the

more than 100-f 6*84fPgher 20 overall affinity (3.6-5.5 nM for the A3 scFv
fusion protzdn as con‘hareﬂssnetdiuﬂsMMc(rB% &3btybes Afsndgmalexperi nment

per formed using bg‘:%é gslgﬁéﬁg%gg% n%fsdl%n 1%tc '1Qre %«;{gog@s %t ed SI m | ar

bi ndi ng afflnlty urat ng SI es as the
SEA( D227A) . fus.syhtwpesepﬁ caypirorascer idinat inem froms the e@mur@t-ed f usi on

proteins bindi ngnites€aha20braet! $see Example 2, Table 2).
Several of the previously well-known colon cancer

25 - associated antigens (CEA, CAS50, CAl19-9, CA242, Tag-72) (3)
,are expressed equally or more restrictedly in normal
tissues as compared to the A3 epitope. However, in
‘contrast to the A3 and the C215 Ep-CAM they are more
heterogenéously expressed in tumours.

30 Use of antibodies to the Ep-CAM has demonstrated
good clinical results including a survival advahtage for-
colorectal cancer patients in an adjuvant setting (2).
With the objective to induce tumour responses even in
more advanced stage patients, the introduction of potent

35 effector molecules in conjunction with this antibody will
challenge the “normal tissue resistance” seen in the
treatment with the naked 17-1A mAb. Preclinically, this



Fusion protein n* Kd (nM million sites /'cell A3 Fab-SEA(D227A) 2 580-780
3.0-3.9 A3 scFv-SEA(D227A) 3 3.6-5.5 0.11-0.39 1F scFv-SEA(D227A) 1 4.2
0.18 * Nunhe¥oei/3@iperi nents performed WO 0l /30854 PCT/ SEROTSRM 082’
April 2004 __ 25 EXAMPLE 4 A3 and 1F scFv- SEA(D227A) nediate T cell lysis
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t
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(Figure 2). Bie 1F sch¥evrEMLRA27 Antidadt efminofoRi AL RAvEEK¥ELAOf
cytotoxicity at a S|I%h I¥ hlgh%% concentration aégéfggared to the A3,
scFv- SEA(D227A) . 1hES %5‘& F IR rDIcUBE. Bice ip RedebBovAFhr BEEBRLAEAC S N
did not nedi ate ahyycgroving ciungouisXAMprEsSifg Renof (hamaah obhmauirunour
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(Figure 3). This. el utka prexciduwn studiieshwe 3Bavat teporBed ot hanpoaential

col lected, neut 1} saskx SRS A dmnlat 15 S05LY SEh b SEB PAGROHRTC

nonreduci ng condjtions (Figure 4.). Two ban \ St | ver I 'ni ng
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appr oxi mat el 90supéribai gnavartt reidtedull agge sxdveRedobycetandaid agati d
mappi ng ”Eth0d0|6§E5ﬁ&né¢§?&m%ﬂ9ﬁfﬁn@%1igrESSPRQdS to baﬁgg det.ected by A3
in Western Blot, 'see exarmple ©. om ban p, W07 39859 PEIF sE00/ 02082
27 April 2004 - -Sypgranyigers PN 27A) pt Mot pepd | fler nhow ddHGecbasbt Elned
(see SEQ I D NO Bindah eaflimitd, FidsSgbabt i 8g1 SEANES §sponi ng
mass wei ghts) vwgcﬁlfﬁéggenllgithcﬁea totgiffgfent trgg??c?gggﬁ?de masses.
as, det er mi ned by W 'ﬁé%l 1% AthEn DM SRR 1CHIVEB429PREGVRA (see
aEQ | D Nolsé : 255211?111&68&1 4:,:3l MES PRt \'Lelcgzllanmd&i:;gerﬁi\emdo_s,Mmesmpfégsw;z
ereinFig n 0 0 p gin
Flg 38 SE 1D NG Bt Ao EE o0 fhd e P PO D e
were 10 obt ai ned® IR CHEIDIRN Qe @pdRed HBarPlR! oM fkate irep¥gpeRe pepti de
masses of ~4 i ntegnif{ctaita deitavlewn For TOEh&R ! fct i wh OdmbhRb t h&LapéaBsc

integrin heteroqggﬁbgéhé§ecificalIy isolated with the A3-affinity colum.
s/ pol'ype

15 Table 4 Pepti ptides derived fromhuman a6134 integrin and

masses ther @8f Sequerfte Wirdedibresyeatuthe established “tumour-

: selective”, 1F scFv phage, the “broadly-reactive” C215
phage and the non-specific D1.3 phage antibody clones was
an essential tool for the development of protocols for
efficient subtractive cell selection. A requirement for

30 this selection principle is that the negative selection
is followed by positive selection before phage rescue and
amplification, due to the high frequency of non-
displaying phage particles. Alternatively, non-displaying
phage can be made non-infective by selective proteolysis

35 (G. Winter, pers. comm.). Such a technique may allow the
generation of “inert libraries”, i.e. libraries that have
been extensively negatively preselected (e.g. towards a
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frozen at -70C forihheidnssfiesbEvnkmalt Hts Rrloxenigoetdcte ance dpitsopess wer e

licod with ; : L ot on
sucrose buf f or  (Bebert IRt ek SAccl] CiRages Rmer AL LY HoIRHY ©
7.4 at 25C) conVarhangs 19f (A3 vFaloor deltermaive N, 4g95akkel dirtrlente

i nhi bi tors §&ompbgbetuéts PagtRass f@mbié.%tm#twlgi@ﬂ&i .maBaehri nger

Mannhei n) . Tissue was.honogeni sed with an U tra-Turrax hoppogeni ser _and were

15 Tt bo sof ubPPaLtBFE OR Ehy Ehe PR ETes L O UM OB AR Tk B uged. at

11, 000 r pm ( Het shehldeb¢rdévgkohind vesselh Sthdfruotaryould e nmvieaield

debris. The supegpat fyYgt ' v VO

0l / 30854 PCT/ SEQQ/ oz%e%gﬁ%\pﬁl 5%5%6% %&2‘; 8@? %eeﬁ%‘éﬁﬁ?f%glc%utﬁftu%les Ti - 60

rotor), and fi néFSS}lYi?{‘BF%HS?%%%@W%‘U}%S#&MH%‘&F‘?mblatﬁs‘-’f‘ﬂét"éd

(SS%,t olr:i UISSE?A\?:S ﬁ?ﬁttg@gelrl Ger many) . Affit_ni t%/ guri fl_i cation of tiprs]sue anti gens
scFv- was e - agt i wat ed, rap .col um cia

Bi ot ech Uppsal a.vaeg% zllg‘é%:rg?lgﬁ”r%&s? gﬁfﬂée/hen%nlu a%?%lgae?e% lrnect(()hr?ngf;lo ations. -

The control andipgeceonlimihibng exppriventiah 2t rab-idrAdeseribtimn control ,

pre-colum and gRMbERTMEN epapp I N series. Al7. columms 10 were washed
W th pre-wash buf'fer,%litil% Iris HCl pH7.5 at 4C containing 0.2% NP 40').
The extract wasMPbSEEAH Br2Rd(MetR¥8m at O In/nin, and the flow through

was recircud@at ednimatescol ums were then washed with start buffer. Bound

antigen was el uted |¢;,ﬁ$ i | et h } ti H7.5
up tg 11.0. 2.5 M of”" e ﬂ%\?ﬁﬂgﬁ‘??%c@ad&ac% %%%@eﬁ?%%%%'ﬁm&%osoﬁ p.l.
The purificati oWetRskeRt f dpdetmauniiged sathgthe Iwadi fip Inasiiutg (fRwer sham
Phar maci a Bi ot echrélppschs Bwedese . cohtkSH EOIBE)N, VEiSo e s £ didbe SRRPACE
and silver 20 s ai&ipﬁ . Infi Vi dﬁ%lcggrg\g wgge'lg@’;' sed,_di ]git damv{\;?th
trypsin and the ﬁ%‘gs %r%fa PR PepY e ?ea%e‘}béﬁ#‘r'fgd %%‘I‘%d“c’é’ DS

i nstrument 3y Pioranised Ssyioderareobelyrawikh Zhel pehHta deruds sesspensiarhen

conpared in a CQEPESESN SERRESr W i8sdd 1 YR I € REPhA He-yRSRSEn L aSARD 25
protein in the SW%S&I?% dat af)a&g;a serrii/igse gr ovi d%ge%y Pr ot a‘%ﬁ sA/S ‘

(Odense Denmar ki® ROBLAB LRV IEIEHL ot ek sAaY el 326 ATMtEYr i n

epi tope Commercial antibodies to human a6 integrin and ~i4 30 integrin

~ were~conpared to A3 on normal and nmalignant col on sections. The reactivity,
shown in Figure 6, denonstrates_that A3 is restricted to. the cal on

epithelium (Fig 6[i]), and malignant cell in the tumour (Fig 6 [ii]).

Commerci al antibody NKI-GoH3 to a6 35 integrin, also reacted with nornal

colon (Fig 6 [iii]) and colon cancer (Figure 6 [iv]). Reaction was seen in

epithelial cells of colon and malignant cells (arrows) Ky WO 011 30854

NI | PNy NN NNLN PN~ A NN A o o S o



5 in both normal colon (v) and col on cancer (vi). 'Materials and Methods
Anti body A3 scFv was selected fromthe Mfascicularis library. The VH and
VL genes frwi@aau3nss4were rel eased by 10 restriction enzyne dpgestooppsand
fused to the Staphyl ococcal Enterotoxin AE chimeric nutant (D227A) to
generate the A3scFv-SEAnD. This denonstrated very |ow | evel s &fApril 2004
non-speci fic binding and allowed sensitive dstection by secondary

anti bodies. ASC-3 anti-human-~i 4 15 integrin anti body and NKI - GoH3

anti - hunan- a6 i rﬁrétg‘;l?‘?ﬁiyarﬁ‘?%?%r“@’?er MENS RS RPnSYR PephexRalyBare
Denmar k) | mmunohilsd colteingest hadl leeur zatvd xeakr rEltH iadswe asigophas. Mme

obtained fromt e

rate-frozen in %%ﬁﬁs{ ane, \}ﬁ%tpﬁ%%%eegypre coé#&(%' Qﬁé? %rogen
Sanpl es were st gl SHPETARENkR Wers AERFRNEd M’téﬂ‘%ﬂ?@@ée?r—bh?ﬁé t he
sections werg aidoniitEedver ni ght f| xed in cold acetone and bl ocked with
avidin/biotin (\éector Burldm%eige Primary anti body 25 was then added to
the section for one Hourt? éscondary anti bodi es were incubated for 30

m nutes foll owed by dturmem dvindiumrshiagid mokdRR1( Dalscspat sam@bpsnkagen Dennar k)

Steps it h SomaD et ael T BT ity B R el Z%??a?ﬁwoﬁﬁf&ai nese
used as chr onogdlPsidathe S@an?%?@“@%%%ﬁ&tﬁédcﬁhlols%n@? 9205
green. Cont ;Lgl thmlemﬁleﬁh &8 Rt llwdhaa@eme 15ak RaglsEﬁdDQBcZAn@hﬂ@ :
primary antibo i ho re nal, concentration of

pg/ M. Results %An{ 13 ex "*r%e?segé \ggnﬁeé’a gtro\'ﬁegb %5‘85?8?5 ?’ %‘t‘?ong

stai ning. . V\@@MS@W&EE@O/(@Z@@Z Zl?bck;mﬂllezom) The 300 ES@NVPLE 7

The A3 Tumour AsrGnd BARLicgaR+r eéﬂsdc%ﬁ@féét@adwfé‘hhm@%&&ééu J?Pd' es
in a capture ELI SA Crud turmr extract, or A3 antlggl 1 puri
d-b

affinity chromat’S§taFhPrEESS Se combrd rdngdbe, BR-{ 98&%28%%’ b E‘F SA.
Commerci al aht i tedny th@rab@p]eprfelvdoh@ﬂybe(@a 4 integrin were used as

capture antibody, to i di,f u f [u upD ct
applied. This was thg}#%c&aseg ESPEQA SCE vg‘s‘%gf‘rg %ouglgM;S %‘5 n9 was
t hen detected wi{Gibserz MEBALERRX( FUK) 7 ApPPLlemengedewi Bht h@fcbmﬁarm al
anti-a6 integriinritikedrdNfbeeH3 mm&e@e&gmcqgwes) dhﬁ&eéeﬂtméllrhytl ons

of the concentrated A3- affln i.ed el.ua [, wa

Figure 7A the ¢ PEYS Potsélhﬁﬁa&g dBiR ?@dci‘g H‘F‘HSE\%E?—'V- %?Ee
detected wi 26 abiaien@kA- HEIREae[lr)u bahke ewpeei cehis aerencehtnaedotn dregdinghe nt
si gnal was det e%mqtﬂsqur BaPph BnARLE U5 LRSI SRRCLILELMYO ué\{g 18 80( 34

i ntergin heterodi ner, al so shown to esp |ca ated from
the A3-affinity CoMARIERN20UE} anprd 05 w-&qraap&mth@pﬁédé &nmEretal

anti bodi es NKI - @3 OCM$C032( Bemtawobi ckeﬂﬁr@éti@wﬁmw m&s) 100 ~C1,

were used.to co A / a M 25
NaHCD3, pH 9. 6. Bl 1xo, 2 Frests | Bylorbnd 3 &C%Sh*"&ﬁt M g U o
whi ch the pPat e§YW@Nébﬁas(H¥§1°net)l mb"beu cedbBSwere. @gpe@trw@bn estak| far ver e

then bl ocked w WC%QQas&\a%%aaﬂuhaheshl WwipavWEehel BrEF8MFOpPosda Trean, 20,
for 1-2 h at 8m%r@era re(R&Wlth 30 shaking. Wells were again washed
1 &f98xt Fae

as above and 10 f t diluted in 3 ~ non-tat m |k powder in
DPBS + 0. 05 % Twhagetld wes tappkneddphaye? IhbahrRTconsbrabakomg. Wl ls were

agaln washed (4 X DP§§t§1 ngé%Tﬂﬁgnwgg)eﬁé%%ﬁt&@mdpo&qgn%é%%QHm%h

primary anti body di | ut ~ non- %
Tween 20 wa30i nEGEPPEEiNG, monkexs RFiwPt ANSRER] h§°1%’r¢'§ ikt efWEhed agai n

gséT ?22\68/ 8288%0@»;:%@@5 t(hgnaﬁemdacérﬁnalhytbogﬁd cf3)NA wQsVQn i@igk@"u81ng
uted in er in
DPBS + 0. 05 %T%eelr}?&%‘okbca Réﬁdgﬁopoi’gagﬁoﬁ%ﬂ:e?‘gr (é?: 'g?oﬁ‘f % EffP%[\#g'kl ng.
Vel I's were agai Aheaprdness SbuvveDNAdsyokbasideo€l dpeidddyl it axtthin amdf
100 ~1 per oxi daﬁ%a%ﬁ&b%hﬁéhegé§b9”§nﬁg%r5tﬁ’é’ ES&H%igagﬁ ﬁx@ rddifed oty et

Set P-9187). The reaction was all owed to conti nue at™ RT, in the
dark and sh%l% n§B&t GPESEnBaAVEaLEFBN T RRET EEE pBERVEYUE Y é‘élht tTheh 8FFG0 ~. 1
3 M H2SOQ The abyar wascedigasedeadtat a4dPlagdmid vector (4) in fusion

with the residues 249-406 of the M13 gene III. The scFv-



10 EXAMPLE 8 Western. Bl ot analysis of the A3 tumplr antigen ; A3-affinity
purified tunmour antigen extracts were separated by SDS- PAGE and transferred
to menbranewd ayzodgst ern bl ot analysis. Extracts were_appl !P%‘illsﬂbt{)&ﬁﬁﬂ y or
15 heated to 100C for 5 mnutes or heated to 100C fox 5 m nutes

presence of nercaptoethanol (BME)(Figure 8). The nenbranes wal7eAprii@A04r obed
w th A3scFv- SEAM® and anti-SEA-HRP or anti-{giman-a6 integrin or

anti-human- @4 integrin antibodies. The anti-~i 4 20 integrin antibody did
not react wth a@@Blhragns waon expressedr §nem( & phal ipjomotErre andt itheuman-a6 -
ntegrin react ed-duik fdThhQl SIRCYAE WikBoRABAAEE R CUSRY HRlH e dilareen
90 - 140 kDa in the A3 |n|ty purified tunmour” antigen extract (Figure :
8[iii]). The safEhdesigialbpeptidedet ect ed by A3scFv- SEAN®, which al so
was detected after hewpeagzdmtelwsmpohawaheroﬂrmeug nddicay sertidd ons
(with BME pregse F I ] nd detectad in .t - 140
kDa interval gco?‘# es‘,}{pon )nbsepgg ?%Lgiggé ln5a tﬁ%at%' vvefPe rz;/?fzi]]%ysed by
pepti de 30 mappiR¥GmEHyY \/Ué?aélsff@}’ﬁ@dt &.contld 'ﬁGaB FrRWdId RsamPly eantasyri n.

Materials and Maihodsa1ASgax wtatce@urr&ne( éélbﬁiéﬂrwé!r@@dz@wﬂ mnl\l*ﬂneGoFB

Denmar k) - Sanpl LAHES LSRR B SXETPAEEI SN OB e itpet B pARE o
and O. 1%SDS at ]cﬁ.(l\t‘.uﬂafmagsh snipenimfelctgdl wlthemmﬂmNndinmglphdge respl VI ng
gel B/ SOBYRE) ST L Q687 oRBLLL  2As 3 3.2 P AlerEl A

st andar ds ( I ora were inc dle on alf S. Resol ved.

sanpl es were trdismefed “ﬁ/tlr yes| Pdﬁééea{l‘él Eh%ogulwl%erm fiarF féer (10"

wﬁgrl s base, ZM@ﬂg@ﬂqu[tﬁOOS/%(ﬂﬁ/( ) aaa&bap}ﬁls éfau&aﬂ&%t ) in fry a%.:*aﬁwentra(E
ranes were hl.oc r a our:s :

t hen i ncubat ed Jt‘:?’flt e a()pﬂ}gc{ér‘ gﬁ"&) ﬁﬁiwﬁaywﬁ?l%’f%“ﬂ’ ‘9‘?58§A/af8§ CZ%

azi .de. This reauotd @bOvapml I'Imﬁe@htageppactaedlé@rwente |hearste st elb firomatt HET,

af ter which;ghe &ﬁ@h@%&%%n\é@%%dugxhsnéwe} péék -E%?El’a-ﬁl Bound

anti body was detected by i.ncubation of nmbr anes W|th HRP
conj ugat ed ant i BFRFIRITREEPS F88- ?rESHPéFﬁF‘ﬁ% @%ﬂﬁ Méspmf@r 1vege 8t anes
were then i ncubapsd M tHsaenhanced chem | um nescence (ECL) detection

reagents (Renal %n:tceerra I)Iﬁgtf a&uialg/ ?%I ence Products, Boston 15 MA) for 1

m nut e and expose or u hour . WO Oll 30854 - 33
PCT/ SE00/ 02082 27 Ap#i |twm@@1nEﬂEhEN€EE ger fpwoek scFy -CRiSo phinge GJ,

Jacobson JSeoColpyﬁqt@esca(rf%h aﬂehﬁaueaedtéeaém PR RN ilitation.
CA Cancer J din. 1 94 44 %ﬁ 12.1 Rtethrml Ig ega et al. nocl onal
anti body -t her apyF6i2 Fabsrephage} (¥a5 a0 FO SERAFA e A 2
outcone of a rrul:iedmmrg Ir2éngoidiyaedylamdie del witlO1doBDEOSSd P& B-
1788-1794. 3. Kyl oGS 1G TR |agﬁgb%%s %i‘@qgaqﬁf%q‘%ejcp teolorectal

carci nona. a clinica revi ew Of ostic a | catl ons ncer | nvest
1994; 12: 314- 374-trpcefdpdosgnmembgang| (Bppf %@erﬁe%Iéiﬁrl &R)oYscFv

anti body phage @@dﬁ@g@idmltso rrnesméuibzaﬂéeﬁagobmﬁ}d@emdm g% S.%fﬂ\&fat
sections. J | mmin S 97, r F,
Sodoyer R High a ﬁ %una%% ant PSQ‘H ieL w%%arb)e ad-ﬁ'i; éa)? Jﬂfﬁ q‘godl es
1997; 8: 155- 168’1t61 a(:il@rhblRKantnaemum aﬂalmtlewmem Erires IH@IZGred

| mrunohi st ochen Qﬁ_a@é%iu% ek, agbbggﬁymg RIS ized
g G 8915‘1(3"‘!;’11153(5 36S6- 3661. Lrgg\fm@s AP, et

\gl ) hahgﬂ?zgcghngg{?g% Sltyg‘ﬁg‘oﬁyaﬂé’apas%lﬁ‘an@%ﬂhﬁ‘%ﬁ?orﬁﬂd&@ monkey
i mmunogl obuBdn gleidsci ddfseDdUREB) Mpohfuganeéd 1§83t - dnt i -24HHHEE0.ant ibodies
(Bio-Rad) were incubated for 30 min. Between all steps
the membrane was washed 3 times during 5 min in PBS/ 0.5%
Tween 20. The membrane was incubated in substrate
- (Amersham Pharmacia Biotech, Little Chalfon Buckingham-
35 shire, UK) for one min. A light sensitive film (ECL
hyperfilm, Amersham) was exposed to the membrane and
‘developed for 0.5-5 min. '



8. Brodin TN, et al. Man-nmade superantigehs: Tunotsel éctive agents for
T-cel | -based therapy. Adv Drug Deliv Rev 1998; 31: 131-142. 9. Dohlsten M
et al. MonodY@au3083t i body 30 superantigen fusion proteins:pdrEEvo3daeci ficC
agents for T-cell-based tunor therapy. Proc Natl Acad Sci U S A 1994; 91:
8945-8949. 10.-Liu C, et al. Eradication of |arge colon tunor2?tmidgbedts by
targeted delivery of maytansinoids. Proc 35ifdatl Acad Sci USA 1996; 93:
8618-8623. WO 01/ 30854. PCT/ SE00/ 02082 27 Aprii 2004 -- 3 4 LEGENDS TO

FI GURES Fi qure~l The 2} ifiol¥- £Laelvs® Shei dBhedsihynefenesitiod Fab :
expressed in priwasy ﬂﬂi\@ﬂtﬁ!@izﬁt_‘;t@tm@ndlgwmll aRdnobambashasinashs$t akB8Fag of
frozen and aceto X J 3
SCFVSEA( D227A) a%lg CE%% Egﬁéégi(r%g%% Jgt@g gklﬁo%aﬁhgf é’*l@%g%ﬁ protein
reacted strongl yFastonopERferis(graduded @sh dssrrbbgdcpreviandlparhet bat i c

carci noma resect reg SHONMPACED Uie RA PR Srmed) . r?ﬁéeﬁéﬁbﬁéhéﬁ §i@hnl ng of a
primary 10 col on_canc i S shov%fox C215 ,Fab: SEA( D22 71; gAé and for A3
f )PoFibied

scFv- SEA (DR27A) SFARSteNTed RERTRIY HP1Rs 10cEbaEad sy | on cancer
| i ver netastasi spodyshomml i rakflft etk icfSER pnkdbogiipantothdbwedcapcehei n (D).

Figure 2 A3 scerégééQ_zzg@ &ch’é&dr(%éd)%%ga veunmour, cells 15 are efficiently
| ep

killed by T cells perantl en ant endent cellular cytotoxicity
(SADCC) towards ¥8 Oﬁn‘éeh%r%@dlfdﬁﬁﬁ WlﬁgtééFVOSEFMQ?A) reached t he

Eagesgi?b g??lAO)Cyt ot OXImLatge a@é.;tmlsardns]; Eﬁ@ﬁw fusb@a DPighei &Qﬁ&_tr]hbra%y

a a ten-fa i r.c e absence
of cyt ot oxi ci ty % rgocg%l FRAgs) 3 1% ?bi%? %%23%0%5 at’€¢®t'he need
of a tunour tar geth?lﬂgat%dltwiﬂ:ldﬁ rm]e'ltlgon |¢0t1h805usebhs pfotreih. ofi tcer eTBe 25

| mrunoaf finity chspiBtasEeRNsIEG (3 MiimeRX <2ifathatily aaAf’éCxﬁi’nsgﬁggbatl

coupl ed-colum. Protein bourgil%go A3 coupl ed col u s was wash extensively
then eluted as dB¥tR9 ped™ rPHR I iBFA Lord eRehnwash; nTER sphrge swerne el ut ed

f&ac:! ](c)_nsdvvar_ﬁﬁ exhunt ¢ coyp ya A iTRe B0 Q,f].CQﬁy 3(3apg¢i3& @?ﬂeﬁa@ 6@“@116 @@Bi(
identifie e radient_as in an x.
GEIPCE I8P Salited 0® 1B hdho e Mn e ehiBhrte

Figure 4 A3 antigen prepara on was separ GE and
si |l ver-stai ned. Puletbisin\BANT m%@nalsﬁéCéHﬁaH/EHGQéﬁl@9hib¥%1;'2ﬂaarwa\e| ght

range in which thendBy aptdded\as, Q&1|Q¥%§ erE§§'@@anTPPaQ@fgéoevéﬁﬁnt y
WO 01/ 30854 PCT/e§ 00/0 82 Aaﬁ“ 04 -- 35 within this region (Labelled

| and 11) were FYPERERGRS WY ur e BRI ehied e a
Epi t hel i al 28t egréw taﬂae zhnd:czﬁﬂ gtle 1 iBSAr ynsPBS cvas cadded . aBo anelsaae | ant

LT 00 L5 o LT o TP Pl AP U2
sequences of hunRArabrkss dsAhe muddri-pagrderpariperelr st ¢higedpyhage
integrin as publpé&&ﬂhléﬁ)waﬁglﬁlid&ed to infect 1 ml, E. coli DHS5GF~
(ODgoo nm = 1.0) . The infected bacterial culture was
25 diluted 100 times with 2xYT supplemented with the proper
antibiotic and cultured until an OD. >1.0 (up to two
days) . ,
Finally, to produce soluble scFv the amber
suppressor strain HB2151 of E. coli was infected with the
30 selected library from the second and third round. After
growth on agar plates containing ampicillin, single
colonies were cultured in 96 Micro well plates in 2xY¥YT
medium supplemented with ampicillin at 30°C for 17 h.
After centrifugation, removal of the supernatant to which
35 an equal volume of PBS/1%BSA was added, individual scFvs
- were analysed for immunoreactivity to sections of human
tumours and normal tissues. Briefly, the C-terminal tag,



| mmunohi stochem stry of normal and mal i gn"ant col'on usi ng A3scFv and
commercial anti-human a6 and ~i 4 integrin nonoclonal antibodies. Figure 7A
and 7B 15 Gaptowses£Ll SA. In fig 7A nonocl onal anti body ASCpérsResdsbsc for
~i4 integrin was used as capture antibody, to which different dilutions of
crude tunmor extract was applied. In fig 7B the anti-a6 integrd/prbade4 onal
anti body NKI-CGoH3 was used-to capture diffamgent dilutions of 20 the

concentrated A3-affinity purified eluate. In both fig 7A and 7B _t he .
capt ured i nt egr PAPAKEE gevpsvedetiartiPd neidis fau1aphidt edtd@ayum EaddemedsEanD.

Fic ]9_ur¢ 8A alnd BByV‘!i_ﬁbEiﬁyiHlﬁéd &fjl:c’ﬁ_tyb%%jr&io-fréﬁlﬁtﬂauﬁifb)dccﬁ@@ tpAKd3 A,

a |n|ty col um,,. ri ant |.bodl use | a |

A3scFv- SEAND, (FPP?“&%%%'%W%@@ %‘irrﬁpg‘d’ﬁ‘%e?“&fﬁ%"bg&?( a",?é\xﬁ s
NKI - GoH3 ant i - hisea- 3bvivnayrstocheanisidy” ).ane A - the el uate was applied

directly, |afe BmmuhbRiStsdmiespeated to 100C for 5 minutes, and 30 |ane
C - the eluate was heated to 100Cfor 5 mnutes but i.n the presence of

mer capt oet hanoi . PosiX?%Hs FaEdang Reilght "ersnddradrded Prdsdifed:  t
i WD 01/ 30854 PEIx&SEODNH 03Dty aApr4 20 20Eor 108 i rCladldVizehyddatcad iimody, or

a derivative or f t ther v Vi jndi (A re.for._a
Carget | struct 208 SOSEFE oyt diym 13 o JRH): MR Brotin
gast r oi nt est i naWagpble@ied | witiihvmwi dial | Qidnted i1/6)s fiopodd adinoands thennal
human gast rpg nt @sthneioeii t felidedal /o) 3 A Pinhd] N eHDC bR r &I i Si ng

the 10 conplenentarity determ ning region ((CDR) sequences in the |ight
chai n conpri si n§°ELS@nt ‘éﬁlllf‘gf"’}’l‘@'arﬁpﬁc. f&%ﬁﬁ)’nﬁé’?‘lﬁé% 30€DR1), 49-55
(CDR2), 88-98 (bbe8jnplatdik mahnid acitd -SSRpuIars rihws,i 5 Fgdml) Nexrz2, and

t he CDR sequenc i | N | $1 ftal @ no aci ds
15 number 158¢ 1%%22%%%1 f&}?\?volg‘gi% %@éﬁé}% %&B&’#’%ﬁ‘gﬂgﬁ no acid
sequence shown ] AD ¥epenhigei.hdemmarking Wik dideted dm $OmmMar

uEi quezgi ndlifmg wt@pgpmirss ﬂa_rbésg) aditr .b%tm%‘éfprdiilngstte%scb\:ﬁdns_bct\ﬂﬁh@lh i's
phage selected. 3. An i.hody acc ng.to ¢laim1 erein the '
sequences are o?’gmc“é%é}?‘ggzitclmgr g %rﬁcgg'i %‘_he4_s9: I AEATE ISP ¥R %ant i body
according to cl developeshifstr s min Huwdn Somigyimd. 328 5.diamimcbiebaddiaecor di ng
to claiml, whetgtPakhRerSEAMARS (MmO dideRhives 9h alrilse3at 784 whilh

correspondi ng sequences of human aqrigin. 6. An antibody according to claim
1, which has | ofr PhRfvotRith 202 -0 AHET: iMPmiHey SauateyFstaimimgndn 865%. An
anti body aczor dnaghyd grtednn LheMyldddinwdiree rideidd forsa® minganetiagal | y
1nking 1o of Nel, POk YRRl 1Al M52 1 LY 900 @rf 0ani © or
non- or gani ¢ chem cal nol ecul es, “dnd/or by di-, oligo- or nultrinerisation.
35 8. An anti botyleeedpefiare Mewitding Ln RRXcmedisamydddamedl-ly |inked or
chem cal |y conj pgai ey tsmanityot oXi C WO 01/ 30854 ’
. The Co0lo205 colon cancer cells were dissociated with
25 ° 0.02% w/v EDTA and washed with PBS. To follow the
development of an antibody response in the monkeys the
cells were incubated consecutively with diluted serum,
for 1h at 4°C, biotinylated rabbit anti-human IgG
antibodies (Southern Biotechnology Ass. Inc., Al, USA)
30 for 30 minr and finally with avidin-PE (Becton Dickinson,
Mountain View, CA) for 30 min. | |
The binding of model phage to the cells was analysed
using rabbit-anti-M13 antibodies (produced by
immunisation of rabbits with M13 particles) and FITC
35 conjugated donkey anti-rabbit antibodies (Amersham
Pharmacia Biotech). The binding of antibodies fused to
SEA(D227A) was detected using biotinylated rabbit anti-



__ 37 PCT/ SE00/ 02082 27 April 2004 pol ypeptides of to cytotoxic organic or
non-organi ¢ chem cal nolecules. 9. An anti body according to claim1, which
i s geneti caMO01/38i4ed or chemically conjugated to biol ogi 5 pel/kgooadszye
nol ecul es. 10. An anti body according to claim11, which is genetically"

| i nked or chenmically conjugated to i nmune activating nol ecul e37 Apdl. 200
anti body according to claim1, V\/ni ch has belaa 10 changed to increase or
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uni que epitope, \/E\gn | 30854 PCT/, SEQQI 02082 é? Apri,l 2004 w- 8 d)
bei ng highly exp\pégé?d: é%PFQE@le afuA80r HeéEree dRd2eFvWRsiERGda

target for agtotddiutiefrecicoriemedhanksBsA £8r Aht anglet hehr wathed ahe:eédl ng
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target sturcture accdf§ g cﬁélcfiﬁpﬁPé?ntV\ﬁléF@FﬁxéﬁingbPﬁdFH@ §YPEETure is
an antibody. 21.amkiigergdusionuptroteiacdengepgntagehanmcibodOdebendentsai d

anti body COMP i 563119,V e aRke a0l 0N cBbedy AR 1eHaLDAOUR LSO naazy

essentially the amno aci ds nunber € amnQ_acrd sequenc
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D of
Claims 17220 wWRIEerog5i a8 08 hoRBEHEErY:: AORGEN oW aNPLVaR t hel i a
cel s and | ess icalpadatest as:duct and bile duct cells.

30 100 x cpm_experimental release - c¢pm background release
' cpm total release - cpm background release '

EXAMPLE
Generation of tumour binding monoclonal cynomolgus
35 antibodies
Cynomolgus monkeys, Macaca fascicularis (fbur

individuals) were repeatedly immunised with a suspension
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4, and/or one or nore n =i WO 01/30854 ~ T/ SE00/ 02082 27 April 2004
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St x~uc' tur ey COEPhLSEE RKY , ' ' | of clains
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27 Aprik 2004 4bednted/pHdefanuupetabf compasi cowrteb s icsilogyafoamiaati ve
pL i nci pl et ars ?nhhbedy_ ?_S’Uﬁefkaﬁdthf'eéin&o&é\@cvgi\g% add e cli b rlé?and/é
phar maceuti cal conpositi.on ¢ Si as,an 5 active prisnciple a _ .
t ar get vst ruct ur &8 eag?fingﬁagggigﬁyg’g% b2t i nsll"i’-‘g@.s'Bﬁ.g Bs2*bP an
anti body as def Fhed paraeaptofe2y246€) adfistlie MonoclomlnemliubicuseFof:sa -
medi canent for ; t hgﬂg@s i i €%.4. 3 t hod
of in vitro hi s%ggg%ﬁg?og?ggl e%?a NoSI gﬁ%ﬁ r%fg%oéftgl%o?l‘lﬁ%%a%gr?anﬁ g‘r%ant
desease, wher eb§eaeShiprevpsecaaraeseried HFakim itodecadoast Phed in any
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ich nethod ~ comprises.tunour, tvping. V,37..A.net ccording t.Q claim
35, which net hogfamc?%rr% i g%‘s)wt ﬁ%ﬁ%gés??'eeﬁjshg?f e E%ﬁ%@g %’%Gg&dﬁ&st 0
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nmet hod accor di ngckerahiagnt8Suinhi €hra@t hock CHMPd SRS P RINLASRE by 1%
premal i gnant conditi ons. thod for in vitro diagnosiS and prognosis

40. . A ne
of human nal i gn3APTaPEedEL, ShAEFEBRNRE RNt rati ons in bodily
25 The antibody genes were amplified by polymerase

chain reaction using 5 pul of bacterial cultures and
primers complementary to regions 5°and 3° to the scFv
gene in the phagemid vector (regions in the phoA promoter
and in the M13 gene III).

30 The selected scFv demonstrate individually unique
reactivity with epithelia in normal tissues

The colorectal cancer reactive scFv'’s were

classified into specificity groups based on their
immunohistochemical reactivity pattern with normal

35 tissues (Table 1). The antibodies studied in detail were
A3 scFv (and A3 scFv-SEA(D227A)), Al0 scFv, 3D scFv and
1D scFv. The representative antibodies could be
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15 liver. The A3 scFv stands out as demonstrating the most
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25 permitted the use of polyclonal rabbit ant1 -SEA
antibodies for immunohistochemical detection, which is a
more sensitive detection system demonstrating lower
background and tissue crossreactivity as compared to the
use of secondary antibodies to the peptide tag, ATPAKSE,

30 at the C-terminus of the scFvs.
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| The A3 scFv-SEA(D227A) fusion protein was used for
immunohistochemical staining of various tumours of
epithelial origin (Table 2 and Figure 1). The fusion
protein homogeneously and strongly stained 11/11 samples

15 of primary colon cancer tissues and 4/4 metastatic colon
cancer samples.resected from the ovary, a lymph node and
the liver. Pancreatic cancer tumours, 4/4 samples, were
equally strongly positive. In contrast, tissue samples of
gastric, prostate, breast and non-small cell lung

20 carcinomas were negative.

Table 2 Tumor tissue reactivity of A3 scFv SEA(D2273)

Tumor tissue n Reactivity

Colon cancer, 11 All tumor cells are strongly and
primary tumors homogenously stained

Colon cancer 4 As above

metastasis in

lymph node,

liver and ovary

Pancreas cancer 4 As above
Ventricle cancer 2 Negative
Prostate cancer 2 Negative
Breast cancer 2 Negative
Lung carcinoma 2 Negative
(non-small cell)

Malignant 2 Negative

melanoma
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15 protein saturated approximately 10-fold less binding
sites per cell as compared to the A3 Fab (approx. 3
million sites per cell) fusion protein, indicating that
divalent (multivalent) binding was involved for the scFv.
This is supported by the more than 100-fold higher
20 overall'affinity (3.6-5.5 nM) for the A3 scFv fusion
protein as compared to the A3 Fab (580-780 nM).
A single experimént performed using the 1F scFv-
SEA (D227A) fusion protein, demonstrated similar binding
afﬁinity and saturation of binding sites as the A3 scFv-
25 SEA(D227A) fusion protein.

Table 3 Scatchard analysis of iodinated fusion
proteins binding to Colo205 cells

Fusion protein n* K4 (nM)‘ndllion sites /cell
A3 Fab-SEA(D227A) 2 580-780 3.0-3.9

A3 scFv-SEA(D227A) 3 3.6-5.5 0.11-0.39

1F scFv-SEA(D227A) 1 4.2 0.18

* Number of experiments performed
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A single peak was detected during elution by UV
spectroscépy (Figure 3). This eluted fraction from the
30 latter A3-column was collected, neutralised,
concentrated, and then analysed by SDS-PAGE under non-
reducing conditions (Figure 4). Two bands visible by
. silver staining (labelled I and II in Figure 4) of
apparent molecular weight of approximately 90-140 kDa
35 were cut out and examined by standard peptid mapping
methodologies. These two bands corresponds to bands
detected by A3 in Western Blot, see example 8. From band
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15 Table 4 Peptides/polypeptides derived from human o6/f4
- integrin and masses thereof
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Sequence | Sequence Measured Calculated
No. Mass Mass

5 |LLLVGAPR 838.568 838.551
6 ANRTGGLYSCDITARGPCTR 2226.131 2226.050
7 VVTCAHRYEK 1262.637 1262.631
8 RQHVNTK : 882.524 882.490
9 CYVLSQNLR 1152.618 1152.583
10 FGSCQQGVAATFTK 1501.706 1501.710
11 DFHYIVFGAPGTYNWK 1914.881 1914.917
12 DEITFVSGAPR ' - 11191.625 1191.600
13 ANHSGAVVLLK 1108.600 1108.647
14 DGWQDIVIGAPQYFDR 1879.865 1879.897
15 DGEVGGAVYVYMNQQGR 1842.811 1842.844
16 WNNVKPIR 1026.608 1026.584
17 NIGDINODGYPDIAVGAPYDDLGK 2520.213 2520.189
18 GISPYFGYSIAGNMDLDR ' 1975.913 1975.922
19 NSYPDVAVGSLSDSVTIFR 2026.992 2027.008
20 SRPVINIQK 1054.644 1054.637
21 LRPIPITASVEIQEPSSR 1993.066 1993.108
22 VNSLPEVLPILNSDEPK 1863.920 1864.006
23 TAHIDVHFLK 1180.665 1180.647
24 FSYLPIQK ‘ 995.601  [995.556
25 DIALEITVTNSPSNPR 1726.866 1726.897
26 SEDEVGSLIEYEFR 1672.764 1672.770
27 VESKGLEKVTCEPQK 1731.866 1731.895
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28 REITEKQIDDNRK 1644.792 1644.866
29 FSLFAER 869.476 869.452
30 YQTLNCSVNVNCVNIR 1954.003 1953.927
31 LNYLDILMR ' 1150.644 1150.629
32 AFIDVTAAAENIR. 1390.739 1390.733
33 LPNAGTQVR 955.523 955.532
34 VSVPQTDMRPEK 1386.727 1386.705
35 EPWPNSDPPFSFK 1547.730 1547.717
36 NVISLTEDVDEFR . 1536.744 1536.754
37 . TQDYPSVPTLVR -[1375.718 1375.722
38 RGEVGIYQVQLR 1417.801 1417.791
39 ALEHVDGTHVCQLPEDQK 2075.965 2075.981
40 GNIHLKPSFSDGLK 1512.749  |1512.817
41 MDAGIICDVCTCELQK 1928.901 1928.822
42 YEGQFCEYDNFQCPR 2012.795 2012.790
43 SCVQCQAWGTGEKKGR 1879.865 1879.890
44 DEDDDCTYSYTMEGDGAPGPNSTVL [3103.229 3103.278
45 QEVEENLNEVYR 1521.779 1521.718

146 VAPGYYTLTADQDAR 1640.779 1640.791
47 VPLFIRPEDDDEK ' 1572.778 1572.790
48 DVVSFEQPEFSVSR 1625.758 1625.781
49 LLELQEVDSLLR 1427.760 1427.810
50 VCAYGAQGEGPYSSLVSCR 2060.883 2060.916
51 VLVDNPKNR 1054.644 1054.600

Materials and Methods.
Solubilisation of Tumour Tissue
5 *  Human colon cancer tissue expressing the A3 antigen
was provided by hospitalé in Sweden and stored frozen at
-70°C in the tissue bank at ABR., Frozen colon cancer
tissues were sliced with a scalpel and transferred into a
tube containing cold isotonic sucrose buffer (0.25M
10 sucrose, 10mM KCl, 1.5M MgCl,, 50mM Tris-HCl pH 7.4 at
25°C) containing 1%'(v/v)'Nonidet‘P-40 (NP-40) and
‘protease inhibitors (CompleteEmProtease.Inhibitor
Cocktail Tablet, Boehringer Mannheim). Tissue was
homogenised with an Ultra-Turrax homogeniser and were
15 left to solubilise at 0°C. The solubilised preparation
| was éentrifuged at 11,000 rpm (Hettich centrifuge
- Universal 30 RF rotor), to remove cell debris. The
' supernatant was further centrifuged at 108,000g at 4°C
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(Beckman Ultracentrifuge Ti-60 rotor), and finally
filtered through a 0.2 pm Minisart plus filter
(Sartoriuis AG Gottingen Germany) .
Affinity Purification of tissue antigens
5 A3scFv-SEAm9 was coupled to a NHS-activated HiTrap®
 column (Pharmacia Biotech Uppsala Sweden), according to
the manufacturer’s recommendations. The control and pre-
column were coupled with C215Fab-SEAm9, and the control,
pre-column and column were set up in series. All columns
10 were washed with pre-wash buffer (20mM Tris HCl pH7.5 at
4°C containing 0.2% NP 40). The extract was loaded onto
the column at 0.1ml/min, and the flow through ﬁas
'recirculétéd. The columns were thenlﬁashed with start
buffer. Bound antigen was eluted in a pH gradient of
15 diethylamine starting at pH 7.5 up to 11.0. 2.5 ml of
eluant was collected and concentrated down to 75 pl. The
purification was performed at 4°C using an AKTA FPLC
system (Amersham Pharmacia Biotech Uppsala Sweden) .
Eluted protein was analysed by SDS PAGE and silver
20 staining. Individual bands were excised, digested with
trypsin and the masses of the beptide were determined
using a MALDI-TOF instrument by Protana A/S (Odense,
Denmark) . The peptide masses were then compared in a
computer search with all tryptic peptide masses for each
25 protein in the SWISSPROT database, a service provided by
Protana A/S (Odense Denmark) . |
EXAMPLE 6
A3scFv-SEAm9 detects a novel a6f4 integrin epitqpe
Commercial antibodies to human a6 integrin and B4
30 integrin were éompared to A3 on normal and malignant
‘colon sections. The reactivity, shown in\Figure 6,
demonstrates that A3 is restricted to the colon
epithelium (Fig'6[i]), and ﬁalignant cell in the tumour
(Fig 6 [ii]). Commercial antibody NKI-GoH3 to a6
35 integrin, also reacted with normal colon (Fig 6 [iiil)
and colon cancer (Figure 6 [iv]). Reaction was seen in
epithelial cells of colon and malignant cells (arrows)
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but also in blood vessels (BV), some stromal components
(s) and in muscularis mucosae (mm). The reaction observed
with commercial ASC-3 anti-P4 integrin antibody was
similar to that noted with anti-aé antibody but weaker,
5 in both normal colon (v) and colon cancer (vi).
Materials and Methods
Antibody
A3 scFv was selected from the M fascicularis
library. The VH and VL genes from this were released by
10 restriction enzyme digestion and fused to the
‘Staphylococcal Enterotoxin AE chimeric mutant (D2273) to
generate the A3scFv-SEAm9. This demonstrated very low
levels of non-specific binding and allowed sensitive
detection by secondary antibodies. ASC-3 anti-human-p4
15 integrin antibody and NKI-GoH3 anti-human-a6é integrin
antibody were from Becton Dickipson (Copenhagen, Denmark)
Immunohistochemistry ,
Tumour and normal tissue samples were obtained from
the Department of Surgery Lund Hospital. These were
20 rate-frozen in iso-pentane, which had been pre-cooled in
liquid nitrogen. Samples were stored at -70°C until
sectioned. After crybsectioning the sections were air
dried over night, fixed in cold acetone and blocked with
avidin/biotin (Vector Burlingame CA). Primary antibody
25 was then added to the section for one hour.
The secondary antibodies were incubated for 30
minutes followed by streptavidin-biotin/HRP (Dakopatts
Copenhagen Denmark) for a further 30 minutes. Extensive
washing was perfromed between all these steps with 50mM
30 Tris pH 7.6, 0.15M NaCl. Diaminobenzidine (DAB) was used
as chromogen and the sections were counterstained in 0.5%
methyl green. Controls included a non-tissue reactive
Fab and SEA-D227A or no primary antibody. All antibodies_
were used at a final concentration of 5 pg/ml. Results
35 were expressed as negative, weak, moderate or strong

staining. .
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EXAMPLE 7
The A3 Tumour Associated Antigen reacted with a6 and f4
integrin antibodies in a capture ELISA
Crude tumor extract or A3 antigen purified by A3-

5 affinity chromatography (see example 5) was analysed by a
capture ELISA. Commercial antibodiy ASC-3 specific for
beta 4 integrin were used as capture antibody, to which
different dilutions of crude tumor extract was applied.
This was then chased with A3scFv-SEAm9. Bound A3scFv-

10 SEAm9 was then detected with anti-SEA-HRP (Fig 7A). In
Figure 7B the commercial anti-o6 integrin antibody NKI -
GoH3 was used to capture different dilutions of the
concentrated A3—affinity purified eluate. In a similar
way as in Figure 7A the captured proteins were chased

15 with A3scFv-SEAm9 and detected with anti-SEA-HRP. In both

‘ experiments a concentration dependent signal was
detected. These results confirm the specificity of A3 to
a6B4 intergin heterodimer, which was also shown to be
specifically isolated from the A3-affinity column in

20 example 5.

Material and Methods

Commercial antibodies NKI-GoH3 or ASC-3 (Becton
Dickinson Copenhagen Denmark) 100 pl, were used to coat
the well of an E.I.A./R.I.A.-plate (Costar) in 0.05 M

25 NaHCO3, pH 9.6. The reaction was allowed to continue
overnight at 4°C, after which the plates were washed 4
times in DPBS + 0.05 % Tween 20. Wells were then blocked
with 200 pl 3 % non-fat milk powder in DPBS + 0.05 %
Tween 20, for 1-2 h at room temperature (RT) with

30 shaking. Wells were again washed as above and 100 pl
antigen extract diluted in 3. % non-fat milk powder in
DPBS + 0.05 % Tween 20, was applied for 2 h at RT with
shaking. Wells were again washed (4 x DPBS + 0.05 % Tween
20) after which 100 ul of the primary antibody diluted in

35 3 % non-fat milk powder in DPBS + 0.05 % Tween 20 was
incuabted for 2 h at RT with shaking. Wells were washed
again as above and 100 ul of the secondaryAantibody
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diluted in 3 % non-fat milkpowder in DPBS + 0.05 % Tween
20 was added to each well for 1 h at RT with shaking.
Wells were again washed as above and colour developed by
the addition of 100 pl peroxidase substrate (Sigma Fast
S OPD Peroxidase Substrate Tablet Set P-9187). The:
reaction was allowed to continue for 30 min at RT, in the
dark and shaking before the reaction was stopped by the
addition of 50 pl 3 M H,S04. The absorbance was fead at
490 nm.
10 EXAMPLE 8
Western Blot analysis of the A3 tumour antigen
A3-affinity purified tumour antigen extracts were
separated by SDS-PAGE and transferred to membranes for
Western blot analysis. Extracts were applied directly or
15 heated to 100°C for 5 minutes or heated to 100°C for 5
minutes but in the presence of mércaptoethanol
(BME) (Figure 8). The membranes were then probed with
A3scFv-SEAm9 and anti-SEA-HRP or anti-human-o6 integrin
or anti-human-P4 integrin antibodies. The anti-f4
20 integrin antibody did not react with any protein on the
membrane (Fig 8[ii]) . The anti-human-a6 integrin reacted
with a major specie with apparent molecular weight
between 90 - 140 kDa in the A3-affinity purified tumour
antigen extract (Figure 8[iii]). The same species was
25 also detected by A3scFv-SEAm9, which also was detected
after heating but was much weaker under reduced
conditions (with BME present) (Figure 8[i]). The méjor
band detected in the 90 - 140 kDa interval corresponds to
the bands in example 5, that were analysed by peptide
30 mapping and were found to contain a6 integrin and P4
integrin.
Materials and Methods
ASC-3 anti-human-B4 integrin antibody and NKI-GoH3 anti-
human-06 integrin antibody were from Becton Dickinson
35 (Copenhagen, Denmark). Samples were resolved by SDS-PAGE
in 0.25M tris-glycine pH 8.9 and 0.1%SDS at 100V through
the upper gel, then 170V through the resolviﬁg gel.



S#10%g& ()-)?< O R#zZ:vU410 SH#H10%& ()- 'S#109%g& ()- 'S#10%&' () -
S#10%g& ()- S#H109& ()-)7?< O R#zZ:vU410 SH#H10%& ()- S#H10%g&' () -
S#109%0& () -worbiRdssd () - S#10%g& ()-)?< O R#! #zZ7: vUAL0  SHI1QWKEN002082
S#H109%g& ()- SH10%& ()- SH109%G& ()- SH10%& ()-)?< O R##$.0369zZ: vU410
S#H10%g& ()- SH109@& ()- SH10%&' ()- SH109G& ()- SH10%&' () -) 227 Aprit2004
Qi | zZ: vU410 | +T#10%¢& () -G | +T#10%#&' () - G4t TH#10%#& ()-G 4*10%+&' () -

10

15

Molecular weight standards (Biorad broad Range, Biorad)
were included on all gels. Resolved samples were
transferred to nitrocellulose (Biorad) in transfer buffer
(10 mM Tris base, 2M glycine, 40% (v/v) methanol) at 100V
for 1 hour. Membranes were blocked with 5% (w/v) BSA/TBS

for at least 2 hours at 4°C, then incubated with the

appropriate antibody diluted in 5% BSA/TBS/0.2% azide.
This reaction was allowed to proceed for at least '2 hours
at RT, after which the membrane was washed extensively in
TBST-T. Bound antibody was detected by incubation of
membranes for 1 hour with HRP conjugated antibody diluted
in TSB-T containing 5% milk powder. Membranes were then
incubated with enhanced chemiluminescénce (ECL) detection
reagents (Renaissance° NEN™ Life Science Products, Boston
MA) for 1 minute and exposed to film for up to 1 hour.
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Figure 1 The A3 tumour-associated antigen is
homogeneously expressed in primary and metastatic tumours
Immunohistochemical staining of frozen and acetone
fixed sections of human tumour tissues using A3 scFv-
SEA (D227A) and C215 Fab-SEA(D227A) at 70 nM. The A3 scFv
fusion protein reacted strongly and homogeneously with
both primary colon and pancreatic carcinoma resected from
tumour patients. A representative staining of a primary
colon cancer is shown for C215 Fab-SEA(D227A) in (A) and
for A3 scFv-SEA(D227A) in (B). Staining by A3 scFv-
SEA(D227A) of a colon cancer liver metastasis is shown in
(C) and of a primary pancreatic cancer in (D) .
Figqure 2 A3 scFv-SEA(D227A) coated Colo205 tumour cells
are efficiently killed by T cells.
Superantigen antibody dependent cellular

‘cytotoxicity (SADCC) towards Colo205 cells mediated by A3

scFv-SEA(D227A) reached the same maximal cytotoxicity as
the anti-Ep-CAM fusion protein C215 Fab-SEA(D2273),
although at a ten-fold higher concentration. The absence.
of cytotoxicity mediated by the D1.3 scFv-SEA(D227A)
demonstrates the need of a tumour targeting antibody
moiety in the fusion protein.
Figure 3

- Immunoaffinity chromatography of tumor extract on a
A3scFv-SEAm9 coupled column. Protein bound to A3 coupled
columns was washed extensively then eluted as described
in Materials and Methods in Example 5. The eluted
fractions were examined by UV spectroscopy (arrow) and a
single peak identified. The sample was eluted with a pH
gradient as indicated by an x. '
Figure 4

A3 antigen preparation was separated on a non-
reduced SDS PAGE and silver-stained. Previous Western
analysis had defined a molecular weight range in which
the A3 antigen was believed to reside. The bands evident

) -
5

G
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1. An antibody, or a derivative or a fragment

5 thereof, having a binding structure for a target
structure displayed in, and on the cell surface of,'human
gastrointestinal epithelial tumour cells and in a
subpopulation of normal human gastrointestinal epithelial
cells, said binding structure comprising the

10 complementarity determining region (CDR) sequences in the
light chain comprising eséentially the amino acids number
23-33 (CDR1), 49-55 (CDR2), 88-98 (CDR3) of the amino
acid sequence shown in SEQ ID NO:2, and the CDR sequences
in the heavy chain comprising essentially the amino acids

15 number 158-162 (CDR1l), 177-193 (CDR2), 226-238 (CDR3) of
the amino acid sequence shown in SEQ ID NO:2, or other
binding structures with similar unique binding
properties. h

2. An antibody according to claim 1, which is phage

20 selected.

'3, An antibody according to claim 1, wherein the
sequences are of Macaca fascicularis origin.

4. A derivative of an antibody according to claim 1,
which is of human origin.

25 5. An antibody according to claim 1, wherein the
sequehces have an identity of at least 84% to correspond-
ing sequences of human origin. |

6. An antibody according to claim 1, which has low

‘ immunogenicity or non-immunogenicity in humans.

30 7. An antibody according to claim 1, which has'been_
derivatised by genetically linking to other polypeptides,
and/or by chemical conjugation to organic or non-organic
chemical molecules, and/or by di-, oligo- or
multimerisation.

35 8. An antibody according to claim 1, which is
genetically linked or chemically conjugated to cytotoxic
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genetically linked or chemically conjugated to biologi-

5 cally active molecules. ,

10. An antibody according to claim 1, which is
genetically linked or chemically conjugated to immune
activating molecules.

11. An antibody according to claim 1, which has been

10 changed to increase or decrease the avidity and/orxr
affinity thereof. |

12, An antibody according to claim 1, which has been
changed to increase the production yiéld thereof .

13. An antibody according to claim 1, which has been

15 changed to influence the}pharmacokinetic properties
thereof.

14. An antibody according to claim 1, which has been
changed to give new pharmacokinetic properties thereto.

15. An antibody according to claim 1, which is

20 labeled and the binding thereof is inhibited by an
unlabeled form of said antibody and not by other binding
structures, and not inhibiting the binding of other bind-

. ing structures having other binding specificities.

16. An antibody according to claim 1, wherein said

25 binding structure recognises a non-reduced form of wa6f4
integrin.

17. A target structure displayed in, or on the
surface of, tumour cells, said target structure

a) haﬁing the ability of being specifically blocked

30 by and to specifically block the binding structure of an
-antibody as defined in any one of claims 1—14,land other‘
binding structures with similar binding properties,

b) being displayed in, and on the surface of, human

. gastrointestinal epithelial cells, |

35 c) having substantial homology with a6 and/or PB4
integrin chains or variants thereof, representing a
shared or unique epitope,
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18. A target structure according to claim 17,

5 wherein the binding structure is labeled and the binding
thereof is inhibited by an unlabeled.form of said binding
structure and not by other binding structures, and not
inhibiting the binding of other binding structures having
other binding specificities.

10 19. A target structure according to claim 17,
wherein said binding structure épmprises one or more .of
the complementarity determining region (CDR) sequences
comprising essentially the amino acids number 23-33,
49-55, 88-98, 158-162, 177-193, 226-238 of the amino acid

15 sequence shown in SEQ ID NO:2, or other binding
structures with similar unique binding properties.

20. A target sturcture according to claim 17,
wherein said binding structure is an antibody. '
21. A target structure according to claim 20,

20 wherein said antibody comprises the variable region of a
light chain comprising essentially the amino acids number
1-109 of the amino acid sequence shown in SEQ ID NO:2,
and the variable region of a heavy chain comprising
essentially the amino acids number 128-249 of the amino

25 acid sequence shown in SEQ ID NO: 2.

© 22. A target structure according to any one of
claims-17-21, which is expressed homogenously in human
colonic epithelial cells and less in pancreatic duct and
bile duct cells.

30 23. A target structure according to any one of
claims 17-22, the expression of which is correlated to
gastrointestinal epithelial differentiation.

24. A target structure according to any one of
claims~17-23, which comprises essentially the amino acid

35 sequence of a6 integrin shown in SEQ ID NO: 3'and/or of
B4 integrin shown in SEQ ID NO: 4, and/or one or more
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essentially any one of the amino acid sequences shown in
SEQ ID NOs: 5-51, or comprises a molecule complexed to
said polypeptide(s). '

'29. A tafééf structure according to any one of
20 : claimsil7~28 recognised, exclusively or not, in its non-

- reduced form by the binding structure’ cbmpfised by 'i:he._
antibody as defined in any one of claims 1-16.
30. A substance, which is an anti- -idiotype of a
blndlng structure to said target structure as defined in
25 ~anyone of claims 17-29.

31. A substance accordlng to clalm 30, th.ch anti-
idiotype is specifically blocked by and specifically
blocks a binding structure having b1nd1ng spec1f1c1ty for
Sald target structure.
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10 35. A method of in vitro hlstopathologlcal diagnosis .

and prognosis of human malignant desease, whereby a
sample is contacted with an antibody as defined in any
one of claims 1-16 and an indicator.

36. A method according to clalm 35, which method

15 comprlses tumour typing.

- 37. A method according to claim 35, which method .
comprises tumour screening.
| 38. A method accordlng to clalm 35, whlch method

comprises tumour diagnosis and progn051s
20 . 39. A method according to claim 35, which method

comprises monitoring premalignant conditions.

40. A method for in Vltro diagnosis and prognos1s of
human mallgnant disease, whereby concentrations in bodily
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42. A method for in vitro diagnosis and prognosis of human malignant
disease, whereby concentrations in bodily fluids of a complex of a) an antigen
comprising a target structure, as defined in any one of claims 17-29, or a
substance, as defined in any one of claims 30-31, is asséyed, and b) an antibody,

as defined in vany one of claims 1-16, is assayed.

43.  Use of an antibody, as defined in any one of claims 1-16, in the

manufacture of a medicament for the use treatment of human malignant disease.
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1-16 for in vitro.diagnosis of human malignant disease.

45. An antibody, or a derivative or a fragment thereof
according to any one of claims 1-16 substantially as
hereinbefore described with reference to the examples and/or

figures.

46. A target structure according to anyone of claims
17-29 substantially as hereinbefore described with reference

to the examples and/or figures. '

47. A substance according to any one of claims 30-31
substantially as hereinbefore described with reference the

examples and/or figures.

48. A pharmaceutical composition according to any one
of claims 32-33 substantially as hereinbefore described with

reference to the examples and/or figures.

49. A method according to any one of claims 34-43
substantially as hereinbefore described with reference to the

examples and/or figures.



