WD 01130854 PCT/ SE00/ 02082 NOVEL COVPOUNDS The present invention is
related to an.anti body, or a derivate, or a fragnent thereof, having a

bi ndi ng swoucisesse for a target structure displayed in, pegsg@nioRe cell
surface of, human gastrointestinal epithelial tumour 5 cells and in a
subpopul ati on of normal human gastrointestinal epithelial cells; and to a
target structure displayed in, or on the surface of tunmour cells; vaccine
conposi tions; pharnmaceutical conmpositions; as well as nethods related to
human mal i gnant di seases. 10 BACKGROUND OF THE | NVENTI ON Surgery is the

primary treatnment of col orectal C%@E kSﬂ%@l@éo five-year survival rates

of 90 to 40 percent dependi ng on nmour progression from

Dukes Stage A to C. Conventional adjuvant therapy that 15 includes

radi ati on therapy amdechessdreriapygnbasn beenrabited te naduseinde, death rates

further by appLoseaysty 0r PLEGALAE Wnedksd! LR L0ESE Belugyenent s cancer
e o e [

of the colon and rectumis on maj or ‘causes of “dea human
cancer. | munoP&gPEERRTE hEP B tREIehe8hrest Wik idiap) ayedat Renpr@ hn Héwever ,
col on cancer haglieserfhty dbehumafsSgssardinteddiHanotBet BPYi AN Unfour

consi dered 10 19t LoW 4 IUNAGRALELL Yo RAE L8la WLl g01 O cancer nei t her
r adop of 1in

respond to IL-2 treatnent o )t ve transter Vitro cul tured tunour
infiltrating | §ABRBEYRERSONREr WPdEhobigktgald 5:n apst tenestakgdt i munogeni ¢
mal i gnanci es sechuasuresd tndyedVifl €AGUINAE RGATABRVEE , tilfiizhnul | er et

al. reported @a.32spesgsht ; ens h_rate for., .Dukes Stage
C col orectal caﬁce?pt r eat endedgf%'lt;ngrgéggllgnﬁér/’yrb a&ﬁ%ﬁ%%?%g%%t?%mrfovﬁjt 1°4®Haked
muri ne mAb di r 88t K81t P% "RFhoGRoarlaree (f&r ramagpmehéonant sdismsisssed anti gen
(Ep- CAM) (2), BAOKGROUNM PR ITHE aNWMENTIgNTUNOt her apeutic nodalities could be
effective. A signifdcant, J nRr ' [ herapy and of the
treatment of nore advancré}dms%t géggﬁg#m%gn?glre%géil gggg%%ﬁ% 00/ 92082 2
shoul d requi r eCA"HBF LSRR ter fé¥e oredte chamiiymlt Kahes of 90 to 40

percent depending on the state of tumour progression from
Dukes Stage A to C. Conventional adjuvant therapy that

15 includes radiation therapy and chemotherapy has been able
to reduce the death rates further by approximately 30
percent (1). Despite these achievements cancer of the
colon and rectum is one of the major causes of death in
human cancer. Immunological therapy has been extensively

20 attempted. However, colon cancer has generally been
resistant to immunotherapy and is considered to be of low
immunogenicity. Patients with colon cancer neither
respond to IL-2 treatment or adoptive transfer of in
vitro cultured tumour infiltrating lymphocytes otherwise

25 active in patients with immunogenic malignancies such as
melanoma. Most encouraging however, Riethmiiller et al.
reported a 32 percent decreased seven-year death rate for
Dukes Stage C colorectal cancer treated after primary
tumour resection with a naked murine mAb directed to a

30 tumour and normal epithelial associated antigen (Ep-CAM)
(2), indicating that other immunotherapeutic modalities
could be effective.

A significant improvement of adjuvant immunotherapy

and of the treatment of more advanced stages of cancer



provi ded by a naked mAb. In principle, an increased potency should require
an increased tunour selectivity of the targeting antibody. 5 The limted
nunber of cwloan/isamncer associ ated antigens defined t-odaydigesyhesn

di scovered using hybridoma produced nurine mAbs resulting from xenogenic

i mruni sations with human tunours (3). The use of | arge phage display
libraries for the 10 identification of novel tunnur-associated antigens can

b ted t [ fi tl d th f di t t
ol ccul o8, use UISPRRSL HRBU™ AIRGEREPB). htfo-hr EghBePentaapar O

i dentification erovadgétbynd ewidedsmdbul &n Bweirededepl ashetcigasdte sel ection

and screeni ng ofpctanapt sadis RRAGE rki Bh Al h@% 2R 4CHLLYELdsd LA, 16§ bg and
ti ssue sections hf enerat e %f% beC reagents defining in vitro and in
vivo expressed & 'géﬁ%ei%ﬂg &P8A¥ge display technol ogy has been

est abl i shed as an efThelkmm1teﬁoohmb©rg@ﬁexdm@ wenoet omsgo@isttiddody reagents

to various 20 puniibeds adGRRS toaRY hiGe RS kiSLLIBrandistigpessf ul

sel ection outco ai ve, and nt het n hage
P brari o have  BeEh: ok aceh bhespe me e Eingd g ReBRESFI br ar es
are favourabl e vnmhnisstpients wath2Bumae| tungpanesr dB) appl i cability, naking

uni que libraries forTh@vLegeyo%I mgkget@w@é di@@@ﬁ?%ﬂfaf/ar@b tég gh?_?r hia?dt
br ar ar e | I CU 0}

suf fi C|entl Iar g
Somst et ale SifEplf hedbslR Vel STl AR g ok Rebes [ gt cBRoSF
require effi CI emcpsgb@dam sd@niifécert by tipgednephbls mheredsasdd fondtoapl ex

antigens. A phaggr{;é@"r%]lé&ﬂe@ (B Bu IVOEISF %Rﬁo%kzﬁmrh@%ﬂ% &ngconst ruct ed
froma near human ant ens

oo baental an nadaBhadt £ i IuERE Ll ki OB Xt R ate Bend: o
repertoire. 35 BachActommldshed bhothe $rlegvdiophandfsrregnigifiofities to

t unmour specifi Caﬁ@m@daﬁspna@eamselaﬁﬂ@b et k@neurdar easdur iad1y hadxenogenei ¢
antigens (6). Fgrt ernDr as WO 01/30%?4 PCT/§ECE¥0208 o %e%ongareqnto t he

nouse, primate Hﬁgnnﬁgt?%?era € specillic reagen
VltrO and 1n vivo expressed antigens (4). The phage

display technology has been established as an efficient
tool to generate monoclonal antibody reagents to various
20 purified antigens, and the construction and successful
selection outcome from immune, naive and synthetic
antibody phage libraries have been described in several
studies (5).
Non-immune libraries are favourable with respect to
25 their general applicability, making unique libraries for
every single target unnecessary. On the other hand,
sufficiently large and high quality non-immune libraries
are difficult to construct and a target discovery process
using these libraries should require efficient subtract-
30 ive selection methods when based on complex antigens.

A phage library of a more moderate size has now been
constructed from a near human primate immunised with
complex human antigens. This represents an approach 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



cl ose sequence honol ogy with human anti bodi es should not be inmunogenic in
man (7). Novel prinmate antibodies froma phage library that 5 define

sel ectivel woampngssed col on cancer associated antigens bBayerdifayisPeen
identified. The therapeutic potential, denonstrated by T cell nediated
killing of cultured colon cancer cells coated with two of these

anti bodi es fused to engi neered superantigens, is 10 conparable with
superantigens fused tqQ nurine Fab fragment specific for colon cancer
associ ated ant icé’&??reguﬁﬂ BRe FOUsRy PrOMahRi Bt HRGiehaempretratity been
est abl i shed t helioiser apguénce dapadicoy Wi tbxpenamenitalboddgst ersuld)notl5 There

is al so provideg qmmhgggn{@rirgf“fainci@ﬂt positive and subtractive cell
sel ection of phage ant#bodj es that%,lsj uld facilitate future identification

of novel phenotype SBERTPT HHHS ganibrateadirryr tumbaee ddbseTatdRtant i gens
usi ng anti bbdi deffinenskiegei yHagexp2@skbedr asl®s . cdiider- aSEMYRRYeOF THE

| NVENTI ON| The Ri@38Bhs! RYSOUAAN detr! ShiBherle1dy & fd thelaBgticlo an

anti body, or a derlvative or a fragnment thereof, _having a_binding
structure for &OFEPHERL st FMFAEFS5IPYEpF a5 itedidt@doRil heng et surface
of , human gastudicptredt cobdn epiricdeel calls urmared alilth awed bB Bhesaibpopul ati on
of normal hunaRg3sLa et £sddddls gg?mg&&h sv.ﬁﬁaua%’ti%%g% bi pding structure
conprising.the conmpl epen- tarit efermning regi on JRJ sequences in the
light 30 chainCel Ff‘g}f‘?\gw 5 5PP§1$%Sa%} &S A8TABRDLEFL 23-33 (CDR1),
49-55 (CDR2), &8agBefiCDRYPciffid Heranbhan ararntersegiserdiatsiositiger3EQ | D

ami nbo aci ds naoor 150 1en | QORI b SO R B P “of T35

am no acids nunbey.158-162 ( 1), . .

the am no aci deggaééhﬁléeéh%?&%ggrﬁ?fu?}c FPERANEY BOnBKRETIBERLRL ures with
simlar uniquesykheiag($roperties. WO 01/30854 PCT/ SE00/ 92082 4 In one
enbodi ment1ghe antibadye i1% RN3GEPEEVEELE oot noANebReL s £IDA{TeNt the

sequences are of caca )
q pos%@ive and subtractive cell selection of phage

antibodies that should facilitate future identification

of novel phenotype specific antigens including tumour

associated antigens using antibodies from large phage
20 libraries.

BRIEF SUMMARY OF THE INVENTION

The present invention is related in a first aspect

to an antibody, or a derivative or a fragment thereof,
having a binding structure for a target structure

25 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 complemen-
tarity determining region (CDR) sequences in the light

30 chain comprising essentially 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 esgsentially the 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.



fascicularis origin. A further enbodinent of the invention is a derivative
of said antibody, which 5 derivative is of human origin. The sequences
preferably wioangsosan identity of at |east 84%to correspondirRBeoigeauences of
human origin. Preferably, the antibody has |ow i mmunogenicity or
non-i nmunogeni city in humans. In a further enbodi nent, the antibody has
been 10 derivatised by genetically linkingéto other polypeptides, and/or
by chem cal conj ugat on to ni c_or_.non-Qr. em cal .nol ecul es,
and/or by di-, oligo-"dt" ﬁﬂﬁ"ﬁ’gﬁéwmsﬁtﬁo"’ﬁ‘ %ﬁ’ggtf‘ﬁp agr%rster}gftgﬁbog?rrent,
sai d antibody i ¢neShgerenickient| Fhk esearersiesniacal Py Margamated to
cytotoxic pol y@ﬁﬂ&hé‘@ﬁaﬂ"s toqlgyhotnxwr&r&a@h@oaim@@@ & gﬁm c chem cal
nol ecules. In a, furtg enbodi ment , said nt| ét% %gen i (i_ﬂal ly linked or
cheni cal Iy conj GG4ERETD i & BISF}ViE)l‘(’:%ICf SZAE FBEHBP nstill a
further enbod@i méarivative dst cfollymin oxjegiat.i dhkl gedueress m'recﬂwﬁbézl ly

conjugated to i HHU@ean afdédtqtcynafn@t erdH AS 84' N t8Nebhes s sai d
anti body has been r}gz‘h‘ to i ncrease, deg;eas the 4 %I tx and/ or
affinity ther eoFeq‘I‘?ln%ﬁ 195 aNBEReP* &9t rﬁ?r‘ﬂe ‘? i By oR¥s"BRen

changed to i ncréageitmequesdgdtionr yial drmvecgefiicity air humraas . enbodi ement ,

sai d antibody has beg 5 ?f@r@haeg@fdbé&méﬂtl ugneeaﬁbﬁamrﬁw%eaetl c
properties _thereof In a

urt nme aid anti bod has been
Changed to B vetron Bt ot pRa LT SIPRGRIPRL o S5L0 antbbodyabas b
enbodi ment, sai andhe¥ B@dwheglbabe¢@@num0@hé°b9nmw tdrement-okgankdi bi t ed

by an unl abel edchohizaOimcieicd1a8] | Hedhoranyd agt, byl yderobimydicRgess L UCt Ur es,
and WO-01/ 30854 PCT/ SEOCQ' 02082 5 not inhibiting the binding of other

bi ndi ng structuf®s*havi ng ot her specificities.
In still a further embodiment, said antibody is

15 genetically linked or chemically conjugated to cytotoxic
polypeptides or to cytotoxic organic or non-organic
chemical molecules.

In a further embodiment, said antibody is
genetically linked or chemically conjugated to biologi-

20 cally active molecules.

In still a further embodiment, said antibody is
genetically linked or chemically conjugated to immune
activating molecules.

In another embodiment, said antibody has been

25 changed to increase or decrease the avidity and/or
affinity thereof.

In still another embodiment, said antibody has been
changed to increase the production yield thereof.

In a further embodiement, said antibody has been

30 changed to influence the pharmacokinetic properties
thereof.

In still a further embodiment, said antibody has
been changed to give new pharmacokinetic properties
thereto.

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



A further enbodinment is an antibody, the binding structure of which
recogni zes a non-reduced formof (x6{34 5 integrin. In another aspect the

invention (@ Ak@xst0 a target structure displayed in, opcosedbbmssurface
of, tumour <cells, said target structure a) having the ability of being

specifically blocked 10 by and to specifically block the binding structure
of an antibody as defined in any one of gl aims 1-14, and other binding
structures with simlar binding specificities, b) being displayed in, and

on the surface wift, imbbAtigasthoibinddnenaf %H‘%’ﬁé?%%”t?el%%uci ey havi ng
substantial horadagy wehBraspedilf yit(idd. int egrl n chains or variants

thereof, representing.a g reegooocfln}éwtqﬁg epi %ocﬂ) QG;II ng;RLghLY

expressed on the surface of tunour K bej nfg a tg 86‘55 for
cyt ot oxi c ef f ecttoruckERaff swisich Biﬁcﬁiﬁlétz&ﬁti’a‘l‘orh PHhP text is
meant  honolsogyirdedriase parts of the target structure V\:hl ch are relevant

for the binding of tIhea%Q{:llxg pé& %%%I ggp?g%{@rp(f&h 2t Q targgiget

structure, the 25 bindfn i ure is e bln i ng thereof is
i nhi bi ted by arStmicivere wehar%ﬁ dhi ®PRIFRY SiFiATUE - SMICHBt by ot her
bi ndi ng struct W&s.,s,ardiB0takgdt tiurgurehe bindi ng of other binding

Structures having obfjer,e bodiig ARAGLY Giree; B0 Ak diuior peabeds rent. of

said target structufé 8ara° bi ndi ure C rises one or npre of the

conpl enent drd t yoxieanst #Pnﬁﬁ@c%%b?%]nl}( G@Rf"kséaﬁe% ing sicsivng 85sdhtial ly
t he am no aci dsafdiBeYy 383- 38£indd-Hb,ar38cA8, o 58 dHRs 11-714,193d 226e238 of

Lhe am no aci d g5 SSNERCE00ND |1i550.0:0% 2o ity e ainding,

structures with SiHi properties
PCT/ SE00/ 02082 6 |ﬂ?)sbﬁnngadﬁm%d éﬁboapﬁeﬂ% e s%%rcﬁatcgr &éu hapaRict ure
sai d bi ndi ng stgasdndietiest @faBnép bl iadlhiceblsanti body in a further

enbOdinent]%PnpriSe%)tggv¥§§iéﬁﬁéiantial homology with aé and/or P4
integrin chains or variants thereof, representing a
shared or unique epitope,
d) being highly expressed on the surface of tumour
cells, and

20 e) being a target for cytotoxic effector mechanisms.

By substantial homology in this context is meant
homology in those parts of the target structure which are
relevant for the binding cof the antibedy.

In one embodiment of said target structure, the

25 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 specificies.

30 In a further embodiment of said target structure
said binding structure comprises 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

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



region of a light chain conprising essentially the amno 5 acids nunber
1-109 of the am no acid sequence shown in SEQ ID NO 2, and the variable

regi on of gvd@awgsachain conprising essentially the am nge@oflgogunber
128-249 of the am no acid sequence shown in SEQ ID NO 2. Said target

structure is in a further enbodi nent 10 expressed honpgenously in hunman
colonic epithelial cells and less in panereatic duct and bile duct cells.

In still a further enbodinent, the expression of _said target structure is
correlated to gastroPnfeitt maifurshernerbedingt Gfefeidt FRAFe95 I n anot her
enbodi nent, saistriatget siididiinddngcetpucs@se tike aamanoibcdy, sdgugnce of

a6P4 i ntegrin, qitéggaycffntgeﬁﬁﬁch%qr tembéd aa?np'iﬁgels%pv;h@m et he 04

part is shown in Anot her odi nent of the target structure
conpri ses hono*e8ioRePEr dnbiffteciadp ?WW”%F%@F@FBWﬁ%P@l&P sai d
a6134 i nt egsi n aanidsonunber Sei XD VRE 0he namind reage peguandé oshomar iiant s and/ or

subuni ts thereqfsy Phefigt abl yng Cea,g?ggﬁe sltg%ignurog Qaﬁea% Lﬁrf?ﬁ%rent

nol ecul ar wei ght inits non-re or m of rom9 nost
preferred fro 8’@“‘?61§669k%se%allﬁys'fp?la‘?m [RGL ASnBYAPRE N2 0 Cir get
structure conihesesinopapid dequenpel yiept ide(@ER donPois2ng essentially

any one of the am ng, %'Q?égiegy%@%été@% % & '%Qru?eié@nboral%mor

conprises a nol ecul e conp sai d peptld %} In the_case of a
target str &8t uEPESABRT SR IFRMG LY at? ‘é"éﬂﬁ&?&@?lﬁﬁ Rl ifepFeilitegrin,
said target stndclase imypantrzaturt fect exbbdiitentiube celbgni sed,

excl usi vely or not. rhigils np u&eﬁgfe&ﬂﬂlmebﬁe thge Bipeidg oot becture
conprised by the antlbod efined 35 a%sve The invention relates in a

further aspect SPd9at2%EeH t%%%?chsb??ﬂée aFethéor BPERTOSITRETPe as
defined WO 01/ ep8bheP(F] SEAT32082at Yombove, whi ch substance is an organic

chemi cal ggl ecul e Iﬂraﬁotﬁ’?eqt lefBodlnene LkOYLIBAL, seAlddbst ance is an

anti-idiotype of said target structure. Said anti-
comprises the amino acid sequence of aGB4 integrin, of

which the o6 part is shown in SEQ ID NO: 3 and the (B4
part is shown in SEQ ID NO: 4. Another embodiment of the
target structure comprises homo- or heteromonomers or

20 homo- or heteromultimers of said a6f4 integrin and/or of
said one or more fragments and/or variants and/or
subunits thereof. Preferably, said target structure has
an apparent molecular weight in its non-reduced form of
from 90 to 140 kDa, most preferred fro 80 to 160 kDa.

25 In still further embodiments the target structure
compirses a peptide or polypeptide(s) comprising
essentially any one of the amino acid sequences shown in
SEQ ID NOs: 5-51, or comprises a molecule complexed to
said polypeptide(s).

30 In the case of a target structure comprising amino
acid sequences from the a6Bf4 integrin, said target
structure may in a further embodiment be recognised,
exclusively or not, in its non-reduced form by the
binding structure comprised by the antibody as defined

35 above.

The invention relates in a further aspect to a
substance which binds to the target structure as defined



i di otype may be specifically blocked by and specifically 5 block a binding
structure having simlar binding specificity for said target structure. In
a still fugd@liesepect, the invention relates to a subsp@n§ohhias bl ocks
the function of the target structure as defined above, which substance is
an organic 10 nolecule or a peptide. In another aspect, the invention
relates to a binding structure which recggni ses a target structure as

defi ned above and which is of an organic chem cal nature. In a further
aspect, the inalimvieconwhérht substance 15 pRaPhaReil | SEMEGFPoFPLERLES NPT Si ng

as an active i %CingEiaé.ami&@kn%ddﬁéhﬂﬁdsﬁm\@bstbnaet asgeh
structure as defined abovs, o A syhstancesgs, dalined, abaye; In still a
further aspect,arfthe CAvent T on % el at 30°t0 & vacdine conposi tion
conprising as afigsypPeemaprbacsprad fHisalant Phodkedrerichegesbbdiealbr a
target struct WS adel haesy abomest e Aasiihgt @l as bdekiingd above. In a
further aspect, the i.nvgnt'kgp Siasic{ Iateg Lp a 25 method of therapy for

€d on an ~an

treating condi tsfpder?slfﬁgé air-ggngl 6F 8AT ¢ Frechani sm whereby an

anti body as defi nedInaposeilbriurthergesprset ucths dnyengdppnselabeveioor a

substance as def igqigdcabe¥echds FIBEKY $her edné®ién BiMihe $dlpeet. 30 In

anot her aspect, the. i nventlggfinse({ elbatveed 1038 nt?ﬁsh;o% %f ;kreatin armjcnan

met astatic disé%éé?Fuﬁﬁe?%in an™ arftl ody "as gl ned above fs admi i stered
to a human 10subjdeculpnon ¢ upedieideaspect the invention is related to a 35

nmet hod of in vitro hhstApehé®l LFHR!, dhagnaeese Al rala@@B0SbSa0f human
cont acted wi ¢ n oS BERY- A it TattuRtesn S tandk R RUIEE o i
of said met hod dedfiipedsabevieoand tWipiaigis phnduroxgdEenichgmicatonrt Wiagnosi s
and prognosis, and In a further aspect, the invention relates to a

15 pharmaceutical compositin comprising as an active
principle an antibody as defined above, or a target
structure as defined above, or a substance as defined
above.

In still a further aspect, the invention is related

20 to a vaccine composition comprising as an active
principle abn antibody as defined above, or a target
structure as defined above, or a substance as defined
above.

In a further aspect, the invention is related to a

25 method of therapy for treating conditions based on an
anti-angiotenic mechanism, whereby an antibody as defined
above, or a target structure as defined above, or a
substance as defined above, is administered to a human
subject.

30 In another aspect, the invention is related to a
method of treating human metastatic diseases, wherein an
antibody as defined above is administered to a human
subject.

In a further aspect the invention is related to a

35 method of in vitro histopathological diagnosis and

prognosis of human malignant disease, whereby a sample is



5 nmonitoring premalignant conditions. In still a further aspect, the
invention is related to a nmethod for in vitro diagnosis and prognosis of
human mal w@@nhgsdi sease, whereby concentrations in bodigorsehdebegts of an
antigen conprising a target structure, as 10 defined above, or an
anti-idiotype of said target structure, as defined above, is assayed. A
further aspect of the invention is related to a nethod for in vitro

di agnosi s and prognosis of human malignant dlsease wher eby concentrations
in bodily 15 flagrdecsedarti htahadif kS %P rierf 5oy & P¥ea§§§y@a A still
further aspect iHqgitdagoknvention is related to a method for in vitro

di agnosi s and progngsi s o e‘p}g@% g)th goeRtq dAgAi8e m‘qggpyt}p&q@e?tratl ons

in bodily fluids of a Cco an antl gen conprising, a targe
structure, as orefmqu@dsaﬁe%ln%r CANOREL Filf‘ﬂ’il%?tﬁﬁpéméf P§898°s%%1rgae‘t structure,
as defined abow@nizediby premdlidieady, cordidadnned above, is assayed. In a

Still further aspect, Lhey] enllal,) Sepebal dthe LavBnlELAOM hdcavi vo

di agnosi s and prognosiS o nant di sease, %‘%l
| ocal i sation oftam &gthpddior ad d’éﬁlrﬁeélé%‘b‘i’/%ls #o% BFrBEPOﬁ?ef)o tbs““}aﬁ‘ a
human subj ect wa 1@@@5—1{;mmgglaséalvdxeaebybodrycers:qwtebasabhybo@dm nistered to

t he subj ect bef '8 thg %e&{g r&fetd %mp!rg]? -JE]% q:rg%gltngg_rfugédpe antd body is

accurmul ated in um)ur eposl nbodi.ment, said nethod is
quantitatiwe. Aritimed aéia‘é%t e Etrhénltﬁvéﬁ’c‘i’wq §fr SFafeB2F¥eS et hod for
t herapy of hUWBé'tr%Mu@Ean&s dismiane), avbeeebys arssagetii.body, as defined above,

|5, adni nistered (03 QUpRI, 3% Skegt. chD AN RIRAdkgRRL Bled N et hod

said anti body has bei ng, genet i cal g t o ol ecul es

gi ving the contfatd@dnbPEcin ev%ﬂ%ﬁéégﬁﬂﬁimlmﬁmfsm B
PCT/ SEOQQ' 02082 mf ipfhaper di &sasd ,n wheatber cemndrmodinatibnsaid lacndlhody has been

changed by ,hQei uc_jL%rl g?t Lsed, B 'B?OIangm REHN 065 IEEa{MWENTI ON The

identifi catl on novel tunour ci ated
A still further aspect of the invention is related

to 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

20 structure, as defined above, or an anti-idiotype of said
target structure, as defined above, and b) an antibody,
as defined above, is assayed.

In a still further aspect, the invention is related
to a method for in vivo diagnosis and prognosis of human

25 malignant digsease, whereby the localisation of an
antibody, as defined above, to tumour deposits in a human
subject is determined. Said antibody is preferably
administered to the subject before the determination. In
one embodiment said antibody is accumulated in tumour

30 deposits. In a further embodiment, said method is
quantitative.

Another aspect of the invention is related to a
method for therapy of human malignant disease, whereby an
antibody, as defined above, is administered to a human

35 subject. In one embodiment of this method said antibody
has been changed by being genetically linked to molecules
giving the combined molecule changed pharmacokinetic



5 antigens (TAAs) is pivotal for the progression in the fields of tunour

i munot herapy and di agnosis. In relation to the present invention, there
was first wewelesed, based on flow cytonetric eval uati oprpédbodfg: Of a
mni- library conposed of specific antibody clones linked to 10 different
antibiotic resistance markers, nmethods for positive and subtractive

sel ection of phage anti bodies enploying bntact cells as the antigen
source. An scFv ¢ | i by ar (t\%‘e?x 07 ‘I)l was consiructed froma prinate
(Macaca fasci CBFS ? s%’&’ £hEPBSREBE Hu it S GPGALRSY BR% i Bftitas. Thi s
i brary was seICQetlgddbe behn@ dlearundsmgd bi ndi ng to Col 0205 col on
adenocar ci norma DEER ‘ IVENT QN | owed by phage

anpl 1 {1 cat  on. Severgs mﬁmqqlc@%laﬁa&fle{é@ W08, caLplogias  and with

restricted reactivity wt ew epithelial 20 normal tissues were
i dentified By Fﬁﬁﬁﬂ%ﬁ?sf%‘ﬁ%ml& Py VOBRE tPBridie RYOGERFSiPRCHYiR&d an
epitope that wéselHenofensoust imexpoesseaby raridl/dihgabstsl oln arl e4/idbn

pancreatic cargpnesas fémteqr@aqtaeﬁwhéfém f%eeeaéb g&pLricted to
subt ypes of epét hel.i a i astrointestinal tract e A3 'scFv had an

apparent over 8PFS8f PTn ?"'aﬁy&ﬁ’f"giﬁecf%‘f Y47ty aF‘F?aHsﬁno SaFf%\]B‘l‘
i ndi cating bi ndithgaoy sefrodwhodi Fpesifihameldodyucianes Uimedd kof the A3
epi t ope, C@bCUH@EEQrQﬂtt55%fﬁ%ﬂt&cogegﬁékaﬂEéHMéyier Sm@éﬂéﬁg'éygﬁlly hi gh,

approaching 3 mlljon 30 cg Efficjent, T cell medrafed ling of
col on cancer 88??51‘6%5? s{}dbttﬁaﬂ%l‘éﬁﬁe]f‘i%te‘d’”t &Lt RBag VARG RS | |
bi ndi ng super aptpgeninataritacSEAED2874¢ tilse adrsvigethesONst ¢ atZd.scEve

identified A3 pphgeul gntdms (rzea&sﬁeryt %va%SCenIééu&w AP ?&%ﬁawat

suggests its u no- er col on and pancreati C cancer

01/ 30854 PCT/ s%%ﬁf@‘z‘%ggz@u J(F"lﬁlréégs}émﬂuﬁﬁdréﬂl&ﬁ BROLBA t HmahH esdpn

i nvent i on,1%f f Ferentomas otTidel $iboarphee sdleetteidofiot ot lneeel seshrfder biyhe

i dentificati onb@ﬁdsﬁéIt&ft%l%tz»@ecép&qlédénc%tﬂcti%)ﬁa cLipgmep$s fromlarge

phage llbrarles M@EOP gfg(gTﬂgloI ?ollowed by phage amplification.

Several antibodies reactive with colon carcinomas
and with restricted reactivity with a few epithelial
20 normal tissues were identified by immunohistochemistry.
One clone, A3 scFv, recognised an epitope that was
homogeneously expressed in 11/11 of colon and 4/4
pancreatic carcinomas studied and normal tissue
expression restricted to subtypes of epithelia in the
25  gastrointestinal tract. The A3 scFv had an apparent
overall affinity about 100-fold higher than an A3 Fab,
indicating binding of scFv homodimers. The cell surface
density of the A3 epitope, calculated on the basis of Fab
binding, was exceptionally high, approaching 3 million
30 per cell.
Efficient T cell mediated killing of colon cancer
cells coated with A3 scFv fused to the low MHC class II
binding superantigen mutant SEA(D227A) is also
demonstrated. The identified A3 molecule thus represents
35 a TAA with properties that suggests its use for immuno-
therapy of colon and pancreatic cancer.



target specificities for the applications as exenplified were for colon
tunour associated antigens. First the frequency of plll-scFv fusion protein
surface di sploay/3nas4t he phage popul ati on usi ng the herein pcidepyesent ed
phagem d construct for phage propagati on was anal ysed. A higher |evel of
0215 scFv display was achieved as conpared to previous reports. This
should favour subtractive selection effiaioency, but also increases the

probability of EXI g! té g&l ection of low 15 affinity antibodies from

i braries. Speci L C215 scFv phage binding to colon adenocarci noma
Col 0205 cel |l s was cl gartglaemonsbr ahedoresBomind nykageouow ifiwseakf i ciently

el uted by use obrbRecoPs OtGaThaGRNeBRSE: idtt SpecuELgatdy leaves a target

20 sequence between _the phage protein 111 and the scFv nt.i body | eavi ng
Che cal o i nt actaanEbSeRoRE RIA PRRIR e BRr L e b I had. shoul
equal Iy ef fi&i efirhgmentaitfrqphdgeganrhégsliledrianiespuse i devslapedth&he bi ndi ng
affinity and onky,gBaogLoeiRY eSCFYr i tHLIRPHICASioRS AU RGO riBE
specificity of the process. The enrichnent achi eved after three sel ection

rounds on Col 09658 cEPY C580 ToB8YY 2T A% 285188 F on protocol  was
simlar to that repofisst hheotfirequemsesifi gdtldrscFor fusiadregiriobrénon conpl ex

a?ti ge?ﬁ- 30 Af Eﬁgf%(éé Lci:’)/éiﬂ]&yt he EEéfllﬂfigian(b?pQF.aEIﬂgnV@éirlf&'stthenﬁEQQgH| ogi cal
st eps e COérbl ne ecnpnol.o Qs a | € 0 rar S€el ecl.l ons _usl ng
Col 6205 cel 18, FRESPTET AR REELBoRErT Tiahd TFFoRMaSRSATORRARIT % BaEI es
i muni sed wi th hoslnsedndutsghgheleavel bfdr236okcFesdiemanated this way
WDU!d pOt?nt|a|b¥h§Q§é&KH% aofripBirbd f@ﬂﬁﬁéyio%ﬁtkéﬁgfﬁﬁ.tfhﬂéJEBBﬁlapeC|f|C
antigens ina Limted tijat%k%round 0 %%r%jo [egzctliw ti e&tto ((j)espread WO
01/ 30854 PCT/ SEBBT B0 FE0or Ruf Hme ™t FELAG  SATY e (AP The
anti bodi es i defAnffeases ddwgprobabi Linwrofanyidisyueeidtfimrerti dowon
antigens wiid rgsk{htehiQbdRlcki s50te 1divthklibytion. Al of the selected
anti bodi es identifi e§l as, 1(():Iign SaNGel - 5sc 'vsng L alcr'géivne itl’(lj EQEOH” mary
screening al so react&d Y pnag g
adenocarcinoma Colo205 cells was clearly demonstrated.
Bound phage could be efficiently eluted by use of the
protease Genenase that specifically cleaves a target
20 sequence between the phage protein III and the scFv
antibody leaving the cells intact after elution. This
non-chemical elution method should equally efficiently
elute phage antibodies irrespectively of their binding
affinity and only phage bound by scFv interactions,
25 adding to the specificity of the process.
The enrichment achieved after three selection rounds
on Colo205 cells (500 000x) using this selection protocol
was similar to that reported by other investigators for
selections on complex antigens.
30 After verifying the performance of the various
methodological steps the combined technoclogy 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 affinity
matured antibodies to tumour specific antigens in a
limited background of xeno reactivities to widespread



with viable Col 0205 cells in flow cytonmetry. This restriction to cell
surface specificities should reflect the selection process and not the

conmposi ti ogpfyshddge |ibrary, since a suspension of a m xpciSeeohzosrinour
ti ssue 10 conponents was used for the immunisation. In a simlar previous

study extra- and intracellular specificities were identified in an
anti-nel anoma library produced the sane way and selected using tissue
sections as the anti gen source (4). Tissue sectl ons of resected 15 human

col orectal tunaadnSuURBR Rl ST GHYAASHR &8) ¢ AR AN SRRERE 1) were used
for the primary; f&itagnieagra6bmai sédminoiirs hoé heis ste yditif exssgiatioe

clinical relevance of S i t ddGR@sent he1l
ef ficiency anaarftlgoeﬁsa}'vggﬁoféegg gﬁﬁ?ﬁffé‘h? E%f::m?[ |d(;ln &gbglonggr ed to 20

fl ow cytonetri cOfsctrf@eﬁleﬂac‘“Fﬁea%"e’rkéﬁlé‘& éF}?PBb S8%ified into
four antibody sprsddd gebytgroups,tith sidimgerlyshededyindieilso reactedi ty

patterns to epit i d fg@,ﬁgﬂ 1, ble 1 Al
t hese specifi m‘f&qb Vlalb&e 9%1%%@ vV 1%32?& ??lggdc he noléft téﬁ%% esel) ect |m\32g

antigen. This meastm&vt\msl BPgRey: wﬁg@néaa% Eiohdiss R §Efe RpFessed
in sanpl es of pEhdrayeleatdoAepasteds caraDinoit thancempesit ign pvefnd;heatl c

cancer. Furt herimmear}j t .gggl §&£ﬁ§%&§_o@<ggfe§sh%heé/%f Furdeterakogd W th

the A3 Fab 30 fusio ns epi to;l)es/cel |) was exceptionally
hi gh and pe¥thi s%MROTfeé’(tScE’PP uged ofr GREdITIIEBLIEFEHVxi ¢ effects. Few, if
any, of the frequentiny aexpmnesaedotuiriprus sttodyr egrta gensl deftivaedlanbart unour

SpeCIILg Eguémﬁ%g%ég%léypyggl¥e£glfﬁ§§¥tfléd §8UEn LA £I RN R0 iBYERyas A3

and wever, upregul at expression of these antigens In
tunours shoul d Presuass 5hﬁa§ﬁ§‘ef‘ﬁ<‘f‘Yaa’\)‘bS@ﬂF§68§4“?@$ SERU2 6851989
t her apeuti cal | yagcthe/antagenwsatore e avaishabséctiors orfi nesectedcul ati on

of nor mal ti(]%gugorgm JFERLS1 CFRRGSA Ntha WREnaN! LOR: Me\als e GG

restricted capi perne nd their site of
expressi on i n 5S¥PR Wiy WETS. u?ﬁ JdiFr BTIPATRS AT TSRS gut

immunohistochemistry to assure the clinical relevance of
the selected specificities, to increase the efficiency
and to obtain more qualitative information as compared to

20 flow cytometric screening.

The selected antibodies could be classified into
four antibody specificity groups, distinguished by their
reactivity patterns to epithelia in different organs (see
Example 1, Table 1). Among these specificity groups,

25 A3 scFv identified the most tumour selective antigen.
This A3 TAA was highly, homogeneously and frequently
expressed in samples of primary and metastatic colon
cancer and of pancreatic cancer. Furthermore, its cell
surface expression level as determined with the A3 Fab

30 fusion protein (3 millions epitopes/cell) was
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



epithelial cells to circulating anti bodies should be very limted). The
clinical experience with the pan-epithelial Ep- CAMreactive 17-1A mAb
supports thwbwsassabi ity to 10 identify an effective nonpd®igesnagd | body
dose. The restricted expression in epithelia of all of the selected scFv
clones in this work, indicate that these clones in principal could be

eval uated as candi dates for imuno- therapeutic applications anal ogously to

the 17-1A, e.g. 15 as fuII- engt h Ss. Howeyer, particul ar advant age for
Lhe A% TAA as CoTRACEHCLERLHE B icverset Rtk e uppieat by | optoo:
nor mal epit hel ithsydlrcadavion hef Ingrpalandskne neympaaitiieat ghespreesxdipressi on

in the colon lstnélamthaén Ry Tesd iesuerdi sddd DN ahe Eybiyrpféeopf nor mal
epitheliais sgcf) ed b t he s, Iectlvg eﬁ%)ressmn i_n subtéges of

car ci nomas ori ﬁ'ﬁyf DRTEHE Ydst ABS 1578 Afr §EPTEEREddhpl e 2,
Tabl e 2). Seévertdie dbdiyhée pg evilousixporneke- khovire aplicalcamnderof 2futassoci at ed

antigens (CEA e%@%@el%igcgll%%arzﬁgazgﬂé eé)ntl%@l@épéﬁ§§f§l BARly or

nor e restr|cte ;norma ti ssues as conpared to the A3 epitope.
However, in fi to the A3 and the C215 Ep-CAM they are nore
het er ogeneousl y expﬁ‘beseblm:i’catlumpemeﬁ@e Uit toft hanpaboelp tishd loi alh&pkEp- CAM

has denonstrat edm gagd: etd ni'ﬁﬁiA rBBULLSpb A Ltdiéﬁ&eas%iwa t@dvant age for
col orect al ﬁan&;{ 8 ients n adkuvant setti ng é t he objective
to induce t %%%%’és IV PABr BRI ARt de %’aﬁ%s‘f)aﬁ ts, the
i ntroduction ofre;sm-“MteQEJaﬁ@@tl@n ol epiflesl iian O(fonjlﬂ,ln@fitdre veietllecteids

il ) e e Townll Sk
reat nen W e na re | Nl Ca | S
bCr SEo0) 09080 BrigcRBat PHEd Aol edalin Bl BRE T TEWR-ooni ugat ed

anti bodi es spe@ihﬁirepeutxmeapmcn@mess@mllqsa‘omsaystanthgew 1@y, anognual s

transgeni c150r aRUFADNL CRGRULIC RAGRL BENOFEAL & padBh LHLRS - adv AtAYO¥SLY

ant i body InTnun%toﬁgnﬁubaveca%%gred to the Ep-CAM is the lack of
expression in most normal epithelia such as of the lung
and kidney, although the expression in the colon is
similar.

20 The tissue distribution to subtypes of normal
epithelia is supported by the selective expression in
subtypes of carcinomas originating from the gastro-
intestinal tract (see Example 2, Table 2).

Several of the previously well-known colon cancer

25 associated antigens (CEA, CA50, CA19-9, 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
heterogeneously expressed in tumours.

30 Use of antibodies to the Ep-CAM has demonstrated
good clinical results including a survival advantage 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



successfully used to cure mce in nodels with netastatic- ally grow ng
tunours expressing xeno (human) tunour antigens not expressed in nouse
tissues (1WooiBmsever, the TAAs used are truly tumour spegédobmeand the
nodel s do 10 not reflect the potential for normal tissue targete
toxicity. In previous studies we have reported the potential of
superantigens as imunostinmulatory toxinsi¥or tunmour inmmunotherapy (8).
Anti body nedi at ed taggetl n ’cﬁfi 15 s erantl gens attracted | arge nunbers of
cytotoxic and SQAEk T él PEStYN] HESiNghd @i feniugpred

super anti gen SEAtDR2aAAEs npmaiﬁacb ft@r thewn i | \eassildn olfi BHi 8gamd fderi ty,
was geneti cal | I 0. él‘{‘%)g e

"t unour - sel ect Rfje aﬁ&ﬁgﬁ% t\-’/\gs alﬁ)%ﬁgdﬁ?@&} Zéggrlu%?pc&?%%eﬁ Els??l%le%teen%ent of
MHC expr essi on ®*ASER&- t umour, thus short-cutting the problens of MAC down
regul ati on and pol yhoephissiy, hamtlibpdgsﬁrnhuncs:icgqrﬂnfsi tare bbshacl es for other
active 'nnunOt@%E@Qggfhflyqgﬂ&?%%h%ﬁrezél {Fﬁﬂnﬂg f b%ﬁEXdﬁ£c£$§% ic-

est abl i shed gﬁur- se| ective" ScFv broadl y-reactive
phage and the YsBERVHRE ﬁm@rﬁhéégrﬁﬁﬂ‘[!ﬁ)d?’}ﬂ dﬁé’g‘aﬂéstu‘aﬁu%ssentl al
tool for the dewsligpnentofexpmiseed $nfesuseftfiswivesnat (subtrﬂswéx»@: ceII

sel ection. A regyi ‘i‘ﬁﬂ?r\ﬁsé@rar@ trxjﬁ'lg és&l&ﬁ'sg%c‘l@l%c RE Fhé i

negatlve sel ection ositive ection ore age rescue

and anpl i ?Pcatnfjﬁnreﬁﬁ%crt o”i%é’or’ﬁe&ﬁlﬁ?‘ etRreiarsl fdgsugi 5?3?%%‘/1‘}% phage

particles. Ateépratively, non-displaying phage can be nmade non-infective

by sel ective prOteoiﬂ?éééé%%dgsstWEgégrweFHEGE r%%ggh%d §Hggpfﬁ]é§igqlque may

allow the generation of "inert rari es rari e have been
ext ensi vel y neﬁgt FURPA T (8NS5 A dMPRNQSE 1At PT Ya b 0e / Beggamour
PCT/ SEO0/ 02082 imtneehé¢rapy a(&)esﬂnngbscﬂ}atrmchrat@dt tangéechabde par ent al

cell). In §9nClsu§é9Qntié'l§-xs rmr%eged iﬂ%qlun@)%.ac eofse9ga{an&f n%ould

SeIeCtlver be s racted rqnlt e e popul ation Or
appr ox. 100 fO ygg hne pro uc1ng T cells to the tumour s1te

superantigen SEA(D227A), mutated for low MHC class II
binding affinity, was genetically linked to tumour

C215

targeting antibodies. This “tumour-selective” agent was

20 applied to recruit T cells independent of MHC expression
in the tumour, thus short-cutting the problems of MHC
down regulation and polymorphism that represent
significant obstacles for other active immunotherapeutic
approaches.

25 The mini-library of the 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



sel ection round. Future subtractive selections using the devel oped
protocol in conbination with the use of |arge non-inmune phage |ibraries
for identifwoemisesss of differentially expressed cell surfpeggesiaizbgens wil |
10 denonstrate whether such an approach prove to be superior to the

strategy we used in this study, i.e. positive selection using an in vivo
pre-sel ected i mmune repertoire, including4restrictions and bi ases such as
i mrunodom nance The | ow af fini and_hi ito 15 density

denonst r at ed fongﬁ 1A3? S Wﬁmsﬁﬁggoofdﬁn ? Fgggﬁ RYPHAdd to the A3

scFv fusion proteih)suggests formation of scFv nultiners that interact

with epitopes that ghustes1uioeel Eh@U'Fﬁ&Q%ntHagh%déif théey monoval ent
vari ants of A3 Fab og alt ernat.ivel sta | e di vauk)g g nstrg\ﬁts such as
t &% ?%t

full-length A3 EFSGFAtTEW MY S EGAPaLT BT kS 5§ |G
i mmunogeni ci §y ohag€ paholdtddre bresefapeer Suepprronst ATt Forveacl be

suitable for tgaegettidn Ofo@RRr @‘BEhéé esxﬁéﬁx%@t&be”@la@éé‘éf&xé letﬂ?ﬂgsthg' ghly
expressed gastr ssqciated 25.a invention is

| nf est tl
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Cynonol gus I\/acaausféi\@awlfﬁ%&beaéaéasaelr‘.[m&ls&yacewﬁ@l wafld i mmni sed
at the Swedjsh Institute f nf ecti.ous

St ockhol m Yt ePCTRAETERRF WS EFVEYST AR P RASTTHR (PSP R ke s
were 35 inmuni Sedth%b%mnaa:rmuyﬁyuwd hirp tilisoktadyr ublee sisditidiven of col on

cancer tissues 8148t PorQid g GHNOADE BHS -4@l ebRe&BxmBROSt er doses were
gi ven day 21, 35, and 49. V\D 1/.30854 P EGO 020%2% 15 Antlg responses
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cells as compared to the A3 scFv fusion protein suggests
formation of scFv multimers that interact with epitopes
that cluster on cell surfaces. Higher affinity monovalent
variants of A3 Fab or alternatively, stable divalent

20 constructs such as full-length A3 Fv grafted mAbs
compatible with the putative low immunogenicity of A3
should be developed. Such constructs would be suitable
for targeting of appropriate effector molecules to this
highly expressed gastro-intestinal tumour associated

25 antigen.

The invention is further illustrated in the follow-
ing nonlimiting experimental part of the description.
EXMPERIMENTAL PART
Materials and Methods

30 Animals

Cynomolgus Macaque (Macaca fascicularis) monkeys
were kept and immunised at the Swedish Institute for
Infectious Decease Control (SIIDC), Stockholm. Water and
food were always available ad libitum. Four monkeys were

35 immunised subcutaneously with 2 ml of a crude suspension
of colon cancer tissues in 10 % normal cynomolgus serum
in PBS. Booster doses were given day 21, 35, and 49.



Ti ssues and cells Human tunours and nornmal tissue sanples were obtained
fromLund University Hospital and Mal no General Hospital, Sweden. The
human col ogghiahsse¢el | 11 ne Col 0205, 10 the human B cel | bgrmsdvomzszel | |ine
Raji and the nurine B16 nelanoma cell [ine were fromthe Anerican Tissue
Culture Collection (ATCC, Rockville, MD). The nouse nelanonma B16- C215'
cells transfected with the expression vectdr pKGE839 containing the

Ep- CAM 1 gene (C215) has 15 been described prev ousl cells
were cul tured |A=Pq4de16’ﬁéP%%‘?%rWer(eGdSE‘(S’nSR/r@aﬁ‘F seX, frposupg%erreg?%d with

10% heat i nacttineatsamt ibeat ahd bosemedsdredh @thc@)ufarﬁjh@w?nﬁg/ﬁfﬂ- gent amyci n
sul phate (Bi ol éﬂ‘ﬁ?lé @%Qgtké 58 addditiing B%'hwgglﬁﬁeﬂﬁﬁslbiﬁaﬁ|hndThe nouse
ed’in nme

cells were cultur ium additionall Eﬁejr;r%?ntedtwth 1mv|
gl ut ani ne ( HyclQie eXRETARFRRhTLBTEE lﬂ%proé'f? § P caﬁt oetRanol (1 CN,
Costa Mesas CAomndt2esNaHCO3 ( Seroned Bi ochrone, Berlin, Germany), 1x10-2

M HEPES (Hyd ong sé@s %?]g l-éﬁ)s?’ M sodium 25 pyrovate (HyCI one). The cells
wer e repeat edI test ed | asma cont am nati on th Gene Pr obe

Mycopl asna T. C té’élf“aPSSHmW’é%c?ndcﬂﬁormP afefit s Vi TEn"%ai§  Fhage |ibrary
construction Tabtedirsal €epmRMndEsnostrssitcyedobpohabrandMaliné Ggoeraspondi ng

monkeys using gg, allsols%aeﬂ kwbﬁe fﬁﬁmnP%ﬁggacéa@rwm i neeeaBy bsand
cDNA was anplified usirg NA PCR kit froH1 i osystderEEl (%%(%ci‘kgol m
Sweden). Tife p?fﬂ?ré?‘ﬁ“af”olB EBN'A Lmhmg Sedf LA Ch& NUaAd° heavy

chai n genes anobi@rméJJmmseablylmeMeesefg@mesheom@:srls-‘(ﬁw Tgéﬁ@? have been

reported previ ous] il 4)cO11laet§s,Ev AERA RS L08] etb) Nt mhager d vect or
(4) in fusion e resid ﬁ t?‘re ?}]e LL Tlechv WO
01/ 30854 PCT/ SEOR} I3 Blf6caiLF| eri & ﬁéénﬁﬁ‘a‘r“é% et a pﬁ‘é prohot er

and the resul tvegrqr ikSEs 3gasont @ Brire the EpeCEM-T@enchedi2lStabpé toxin
'l signal plegotl}? 3?&1%1’1 debgg\t,{&pé)f};it(ig;ns of 7 gg library vector 5 with
S resu te

scFv gene inser in a total “of
g The human cells were cu tureg in RPMI 1640 medium

(Gibco, Middlesex, UK) supplemented with 10% heat
inactivated foetal bovine serum (Gibco) and 0.1 mg/ml
gentamycin sulphate (Biological Industries, Kibbutz Beit
20 Haemek, Israel). The mouse cells were cultured in medium
additionally supplemented with 1 mM glutamine (Hyclone,
Cramlington, UK), 5x10™° M B-mercaptoethanol (ICN, Costa
Mesa, CA), 0.2 % NaHCO; (Seromed Biochrome, Berlin,
Germany), 1x10°> M HEPES (HyClone, UT) and 1x107> M sodium
25 pyrovate (HyClone). The cells were repeatedly tested for
Mycoplasma contamination with Gene-Probe Mycoplasma T. C.
test (San Diego, CAa).
Phagemid vector and phage library construction
Total spleen RNA was extracted from one of the
30 responding monkeys using an RNA isolation kit from
Promega (Mannheim, Germany) and cDNA was amplified using
an RNA PCR kit from PE Biosystems (Stockholm, Sweden).
The primers for cDNA synthesis of lambda light chain and
heavy chain genes and for the assembly of these genes to
35 scFv genes have been reported previously (4). The scFv
cDNA was ligated into a phagemid vector (4) in fusion
with the residues 249-406 of the M13 gene III. The scFv-



primary transforned E. coli TG 1l growing as colonies on mninmal agar

pl ates. The colonies were scraped fromthe plates and grown in 2xYT at 150
rpm and 37&darsskh. The culture was superinfected wth MR ke Per phage
10 (Pronega) in 50 tinmes excess. Anpicillin to a concentra- tion of 100
ng/l was added and the culture grown for a further hour. After addition of
kanamycin to a concentra- tion of 70 ng/liys the culture was grown for 15 h
at 30C and 250 rpm The hage rpartl cles were harvested fromthe 15 culture

super nat ant usidfd It @6°Fe Erom # B PAOMGRET atd Hikeci pi t at ed
phage was resolrestlithng P@&tﬂé’zer&As \Mseeted yotchanal. ysodi Adaw-stalde

dilution serieggfi, g? s i gdezo particles (froman undiluted stock
of PEG pr eci p- itat ed/ concent rat ed Z was applied to separation on a

reduci ng 12% pol yacR§PeHi&fe e&@“\ﬂ’? ofnd #% 430TF VEHEGE hanol . The
protei ns webe twiahsteFyegerie imsemtsr nesahluﬂcbsm membtabeof B .onRad, Hercul es,

CA) by 25 el eCEﬁQEnQ?&eéfénsngl?neqe&br BOE; YRS, blg%ggqg%%]hc&é.ib%\g* fat  mik

(Senper AB, Sto en | ncubate |t anti serum
agai nst a prot 8RRIPRE 3RRT RIFESFepT P8It ST ¥ ST RERSERRIAARISL GRSATEC,
conjugated to plkeyhslandigmsn Heneeyann.l5fecpndang hotGefaadihshTE

per oxi dase ( HRBL,) e0nk ugal oy 9atraptéa rv?lbcbﬁm%&tbbbﬂgigér fifig- Rad) vere

i ncubat ed for m n. Betweén nbr ane was washed 3 ti nmes

during 5 ni® APPBQ?%) 59 E’F\Aéé'ﬁ‘eﬁoex TEBREAS L WRSES rft APRCERTF A"
substrate (ArrEnshaufPrmcr neilawBsodéddy dnd tthe Ehhthosn PBusa Hglram 35 shi re,

UK) for one m @ur@héf%uxseﬂsf'tékvﬁdcﬁiémr{ %@-kaﬁ)ﬁﬂ?éiﬁ'% at“\@’o'h%@ﬁ{!}a

exposed to the ne devel oped f 0854

ne and
PCT/ 5E00/ 02082519% %?n?q ;N FBeaﬁ‘é]r%}éréf t"ﬁ‘é Eﬁ?@ﬁrf?? ]o‘f‘r hp&ﬁ fPEH Fab
(A3, includi ngaoin2s®| xprs aHe rhdg€l parbida lésnaens ) hasofatedafdofabhe

(i ncludi ng; gur ppectHd siﬁﬁargé RBR8)a Q%%?é)epeaeéa%@/@cql ns (produced as
descri bed preVIOgg£giéaglons ngbggg%lpltategepﬁage wégrgglolveg renbr anes
W th
PBS 1% BSA.
Western blot analysis
A two-fold dilution series of scFv-C215 phage
20 particles (from an undiluted stock of PEG-precip-
itated/concentrated phage) was applied to separation on a
reducing 12% polyacrylamide gel with 1% SDS and 2% f-
mercaptoethanol. The proteins were transferred to a
nitrocellulose membrane (Bio-Rad, Hercules, CA) by
25 electrophoresis. The membrane was blocked with 5% low-fat
milk (Semper AB, Stockholm, Sweden) and then incubated
with a rabbit antiserum against a protein III derived
peptide sequence, AEGDDPAKAAFNSLQASATEC, conjugated to
keyhole limpet hemocyanin. Secondary horse radish
30 peroxidase (HRP) conjugated goat-anti-rabbit antibodies
(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.



transferred proteins were incubated with purified polyclonal rabbit
anti-SEA anti bodies followed by the reagent steps described above. Mbdel
and |i brarwgrhagsssel ection on cells 10 Phage suspensi onpepérdfisigt anbda
light chain library (or of nodel phage), 1012 in 100 | PBS/ 1% BSA, were
i ncubated witth 3 mllion Col 0205 cells for Ih on ice. The cells were
washed 3 tines including a 10-m n i ncubation wusing 2 m PBS/ 1% BSA for

each wash. The phage were 15 el uted gy addi ng 50 | of 33 g/m  Genenase to
the cell pellet an§iPALabhfedd GretyShi hhe MRSy R PREESied Babbhtilisin
BPN nutant, S2¥3,H64ALEdDHG/ GIrGSw/1¥2E7 CH1 waisd Ck]létld:ld]i ploowided, byclr- Poul

Carter (San Frapfd %68 (%Mdﬁig} urG et EHiUQﬁé'@& 2—%‘&@?5@@9&?" was
transferred to 20 new t ube a&g}r 250& | 1% BSA | n was added.. To rescue

and anplify the"$dC8cPEGEFIRT a RE foter FFeVagHelL¥ 63k n the
mul ti - pass é&xperdtedS) PAGRe wdus qebrfloaged. poing indrdsranese wakhowed t o i nf ect

1, E coli sfergg@ﬁ,gpauemsl&)re Iﬁégbéﬁ&ﬁ%%hb?ﬂr%&éh cul ture was

25 diluted 100 tine 5 | enent e proper_  antibiotic and
cultured until BHYEHoR2! orahhit (?nct\koSEﬁa%Pch‘?]r% 1fplleyegy BUukRe sol ubl e
scFv the anber r@@ppr.es'seps dAasimibdd?2dbdvef E. coli was infected with the

30 sel ected |i brafan faharmwﬁal%e%ea@@ﬁbu& rewind; 4f ter growth on agar
pl at es cont%l ni ng appi ci l1in, “si ng’ﬁeﬁ colonies were cultured in 96 Mcro

vel | plated%n 2xYTERABR IHAREHICHSe RE oG 1 H DRI iLdBRFi RRALR 3bERHY 17 h.
After centrifudar of, mpéabvehiags) ,t 16 Supennat aht PBSY MhiRSA ,3wean equal

vol ume of PBS/|;%BSfaves @ﬂ@k@ob ramllxshdéaioﬁ&fvc%n\gerf%ra@ﬂ' ¥gedod orp
i munoreactivit hunan tumpurs and normal ti ssues. §r| efly,

0 section
the C terninal e&g Yere 1y 3pEFMERGEPODEENT B8 LRATPARSEICYRRE ¥R%t ect ed
usi ng a rabbit usingseruin P8 /1BMESA Bprbeatch md=at.edhgoahagat werabbi t

A7) PO NSNS oy Cageninger . CBRIRS A0 SHBLESERTBLE LIFP (OO
et and incu e for 15 min. Genenase, which is a

subtilisin BPN™ mutant, S$24C/H64A/E156S/G169A/Y217L, was
kindly provided by Dr. Poul Carter (San Francisco, CA).
After centrifugation the supernatant was transferred to a

20 new tube and 250 uxl 1% BSA in PBS was added. To rescue
and amplify the selected library (and the model phage
particles in the multi-pass experiment), the eluted phage
particles were allowed to infect 1 ml, E. coli DHS5aF~
(ODgoo om = 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 2xYT
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,



Frozen cryosections (8 m were air-dried on slides, fixed in acetone at
-20C for 10 mn and rehydrated in 20% foetal bovine serumin PBS (FBS).
Endogenous wioahi3ess4 was bl ocked with avidin (diluted 1/6) pe@fsedomfgn and
then 10 with biotin (diluted 1/6) for 15 mn (Vector Labora- tories,
Burlingame, CA). Affinity purified and biotinylated rabbit anti-SEA

anti bodies, 5 g/m, were incubated for 3@8m n foll owed by Strept ABConpl ex

HRP (DAKO A/'S, agen nmark), 1/110 diluted in 50 Tri,s pH 7.6
for 30 mn. Bet §E§$1 q’éﬁ%%ﬁ%@%eﬁ’r%? r\%é};’é \/\%%'ﬁje%e’%‘“in}\éﬁéioi”ﬁdTBS. The
stai ning reacti oy hastiniehadleshedat opngl yiaphiis ensihpdigs (DAKO A/S,

3,3 -diarni nobeaé%;éhmgzerx,etde%h&ékpcaﬁ&rs&% cRBeswp1 &k S50 Vehkonafeis pH 7.6
with 0.01 percen . After 18 m n_co| ntperstal ning in 0.5% 20 net hyl
green, the sli dZée rE RS PGPS Wit /i tap water and gradual |y
dehydrated in 70m9096kidtawdlends¢ryxyl ene before nounting in DPX nedi um
(Sigme). Flow cytoneifdbebh@rfFekedfokd! @N paRNGeFe CR1 -V iRIGE ofll 850844t ed

with 25 0.02%w v EDTA and washed yifbh PBS., To. followth ge el opment  of
an anti body respdhse 1h 55 °H8nﬁ§ys¥\é e £9%erPs™ R C?rfc%‘ﬂ?trg e%oﬁ%ecutl vel y
with diluted se@in fodtarl bovanedgerim cin RpSatEBST afndogemoushbiabin gG
?nti |bf’di e_st(Sou;JgsrmF;&E@gec,{mal %Y?(ﬁ?s(-dillﬁﬁed 6) L&\‘ifa 130 ofigr afz@ @Iiéé(;n and
el Y ey 2 LRt PRSI M0y YLES! R pE ot SO .
anti bodi es ( pr otleckgk byBurilimgaing at Fn S fiabby t Buxm fdedvE®dparti cl es) and
FI TC 35 conj ugabesk donkaycarhibbi abbidi anhi BadissalMrerss hgpml Phasraci a
Bi otech). The bi néjit?agc %f fant' ?odi es,_ f.used .t EA 2‘%@1@ S ﬂ fect ed using
bi otinyl ated rabBft &Ant1 "D B /%%5%13@1«'/&55%@%55%9?5& VI]—E% a ?l bodi es and
avidin-PE. Al (RRfReAYS wEepedhagerd DenmapRE/ 134 B ditiveedelinsSQem® washed
twice wth RBS/ #1068 af kekorngobaid OetwebA 4EROSIYESE ahd tBEEEond | MES
including 10 m . lncubations aflers bindl ng, ot PIAdG s SRALLLE! &8s
developed for 8 wmin in 0.5 mg/ml 3,3 " -diaminobenzidine
tetrahydrochloride (Sigma) dissolved in Tris pH 7.6 with
0.01 percent Hp0,. After 10 min counterstaining in 0.5%
20 methyl green, the slides were rinsed for 10 min in tap
water and gradually dehydrated in 70-99% ethanol and
xylene before mounting in DPX medium (Sigma) .
Flow cytometry
The C0lo205 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 min, 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-



Fl ow cytonetric analysis was perforned using a FACSort flow cytoneter
(Becton Dickinson). Affinity determnation on cultured cells A3

scFv- SEA( D®2yi3nssA3 Fab- SEA(D227A) and 1F scFv 10 SEA( DB2réBaojoshs ON
proteins, 80 pg of each protein, were labelled with iodine as described by
Bolton and Hunter to a specific activity of 10-15 pG/g. Col 0205 cells and
Raji cells, 30 000/sanple were incubated wth the iodinated fusion protein

at 100 /Cl/tube _jn a two-fold 15 dilutign serjes in 1% BSA for_lh and then
washed three %%?nitﬁgoﬁgée%e?%cf@vﬁéié?uwn {)Jouﬁ?ia‘ifd"(tlsv Weye Fhivcfh-
centration of dad@Bsdad BsundrﬁmsnairiSpweremasmi usecef @ithScat chard

anal ysis. The hagkqsougd Qf@Qf %&ﬁakﬁens%ith%ag%n% aBHbERAcL ed to

cal cul ate the peC| fi.c ? Trl' g]i thg Cpl 0205_Tcel Cytotoxicity assay
The T cell dep rﬂ‘?ﬁt 1BGLBEHRY 0[3?“& 1pfEbabhRe afhsx é?ﬁnfie,ggoﬂf RRAH n
(super anti gén asritbodgsdependent cellul ar cyt ot oxi CI ty, SADCC) was

measured in a Stand?igw 2P dndaaly Qﬁhy%{@ﬁ@é?&%@ﬁeé”ﬁéﬁ{%

51Cr-1 abel | ed % s as target _cells and human ef fector
cells (9). Thei%‘g Q& it ﬁ‘éc?¥‘i?f“€1t5?g dBRAEOD A TRATR® -as: 30 100 X cpm
experimental r@fddgdty dptetaiiegriowndnr ehdtseed oprilisot al rel ease - cpm
backgr ound r el ease ABXAURLFuh @B00k3 1 9 Pl J9IHLILRG TPIAGLPNE
cynonol gus, 35 %gt bg géf (%/lnom)l us nonkeys, Macaca_ fascicularis (four

i ndi vi dual &f wé g et t8&B=wi §h AP QfsFarhi BROVE B/ RIES4

PCT/ SEO0/ 02082 lapgléedhwitn icwlice ear desonilsed day Boltes emérjumaterer week.

The gradual devel apBBatif{c albBRLihody iespo AR K&yS)
fol |l owed by fI% cytgggﬁ%rl% st rjflg(g) cul ?ﬁ"rie/d colagﬁeg?gl ce %Nadsld
Gilutias %ﬁew

Col 0205, using Sset] Oso Trei AR teddvi i sera. An 1gG
ant i body respenéenmsdefmmqrewmmynmemwﬂ wih /el pint at edotfioieur ti ssue

suspensi ongsWel@1Ueedn (440i dNAinVh@UBER) for 1h and then washed three
times in PBS before measuring bound activity. The con-
centration of added and bound fusion protein was used for
Scatchard analysis. The background binding to the Raji
cells was subtracted to calculate the specific binding to
20 the Colo205 cells.
Cytotoxicity assay
The T cell dependent cytotoxicity of the super-
antigen fusion protein (superantigen antibody dependent
cellular cytotoxicity, SADCC) was measured in a standard
25 4 h chromium-release assay employing 21Cr-labelled
Colo205 cells as target cells and human T cells as
effector cells (9). The percent specific lysis was
calculated as:

30 100 x cpm experimental release - c¢pm backqground release

cpm total release - cpm background release

EXAMPLE 1
Generation of tumour binding monoclonal cynomolgus
35 antibodies
Cynomolgus monkeys, Macaca fascicularis (four

individuals) were repeatedly immunised with a suspension



The nmonkey with the highest binding |evel of imune to prei mune serum
anti bodi es was used for the construc- 10 tion of a |large conbinatorial scFv
phage |i br awp eefesappr oxi mately 2. 7x107 (estinmated from t herRemats2of
primary transformants). The prinate phage |ibrary was selected using

Col 0205 cells. The total phage yield (eluted/added nunber of phage counted
as colony formng 15 units, CFU) fromthre® consecutive sel ection rounds

i ncreased gradua from 11 9x10' , rcent

I ﬁ .1.4x10- 5d tog 1.2x10-3.  Five p
(12]246) of t he HoRBRFBAEPLRLCEFATEHES  RoUn, A6 e AV ETH R YIRF 5RGe | i brary
after the thirdTheugdadifal svedopoaniedl afermmtsbprdyedespoiriendnt dheect i ons
O 3,20, huran, CRLALESL dlos AMbSRCRIN digohatact Solamly apel|s by Il ow
cytonetry. 0 e selected antli | es nstrat ea.).nal.vi aual | uni que
e are aei 0 SequbhvEed SEEREGEAG FBLLF nica Pase s P e S aP yced
by 1% agarose gél théepteiophureesnd. iRBurkheeaat.i Bodyog@ertsibaglye anplified by
pol ynerase chaiBspEasd vl W3iiRgtad! ofy R R al SHbL LS A% AR LuRbLIAET S
conpl enentary to.regions 5-and 3" to the sckv ene ICFI tlhs§ phagem d vect or
(regi ons in ¢ he RS fTRTRREL P& EST®: 1305 NEYOGRRELTITYAL S0 The sel ect od
scFv denonstrate indfe depikey whatlguehe raadieisti byndindg lepislhelfi aminpneor nal
ti ssues The col gpegid mmaiC Yerifaght MoSEY wasWBEEd £ Hd ic@fst PLE-

ificit b d th | t och . tivit tt
o th normal 195 FPERUEE 3 TAFGE TPP A e S o BRI VR Ve al | wer o | A3

scFv (and A3 scCEPPSEAMEEL) R.7AL0° seByindbed cixomrihe nBmbeFvor The
representative gpihbedi @sriEdehfiakes O 9l 328r4tPGILAOT 102087 widd

di stingui shed fromeach other b ir fine ecificit to.epi;thelia in
different or gan?eg]?fat% Hé CB%ﬂ%&%gcetlols'l gg‘gog?/ %]g.pﬁlgf?g Y5°¢8Fv strongly
reacted with gufeletpdipsded anubemsof mhagel gountedorly addemnyr Sqemiadwith 5

cells of polynmogpheHuctmpr rgoanthesy i@ nBcpBol-e0¥e1dhteictDroggly al so

differed fromthe other,antibodies_b taining .the. Lum pal. surfage of
i dney tubul | ahicTHT T B Rt arron 1367 21 B%:p T B8y S

Five percent (12/246) of the monoclonal soluble scFv:s
produced from the phage library after the third round of
selection were demonstrated to bind to sections of a

20 human colorectal cancer tissue and to intact Cclo205
cells by flow cytometry. All of the selected antibodies
demonstrated individually unique nucleic acid sequences
according to Hinf I restriction patterns analysed by 1%
agarose gel electrophoresis.

25 The antibody genes were amplified by polymerase
chain reaction using 5 ul of bacterial cultures and
primers complementary to regions 57and 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 unigue
reactivity with epithelia in normal tissues

The colorectal cancer reactive scFv’s were
classified into specificity groups based on their
immunchistochemical reactivity pattern with normal

35 tissues (Table 1). The antibodies studied in detail were
A3 scFv (and A3 scFv-SEA(D22737)), Al0 scFv, 3D scFv and
1D scFv. The representative antibodies could be



whereas the AlO scFv reacted honpbgeneously (non-polarly) wth these
epithelial cells and 3D scFv and A3 scFv were 10 negative. 1D, Al0 and 3D,
but not A3wsafisesshso reacted wi th nmacrophage-like cell spéfsgoliossng. A
fifth group of antibodies, not extensively evaluated and thus not included
in Table 1, reacted with colon epithelia, |eukocytes and Kuppfer cells in
the 15 liver. The A3 scFv stands out as demonstrating the nost restricted
reactivity wt anel f_nornal tlsgues used. The nobst proni nent

normal tissue ?’e‘é&ﬁf‘ }‘%5“7 of frRn SASMWREDST i TP Igt fABenEPSEHF bR LY
epi thel i um Weao spathehga iverdd fflegentebegams and syakheducbsnding heo

pancreas and 2Q ghixheydust st ﬂdﬂ%cbwvgeréﬁgmf SRR WeEHr §3c 1 n smal |
bowel epithelia. Tge surf%ie%fp hel i um of “one_of the two ~stomach sanpl es

was strongly stRREELHY ¥ i BBAY. 2FhEPYBadtal FaphedeYHtRf the A3
scFv was cohAfi roedds q§|MMWOEeproc_t;:eamu]kﬂ:y&eFmoSﬁA(a[B@iA)Thérmrs

format 25 per@c"’é‘tvegléged%fgd mbﬁckﬁ@%tﬁép@&tl%ahae%é%a@éémq{ s for

i nmunohi st oche ah detectio nore sensitiy efect| om system

dermonstrating I b%%lr(g?‘bﬁﬁ?d’eaﬁé kidagy CHRiEldr @26t FOLL§eEre dhitRtifed to
the use of sectedarny ¢ iAlgdisesvt meahEe@dmm@demgslﬁT%EpoB&m) t he

Ctermnus of tHerSERY¥Se %%1§Q§5éef / P8 244 Asb ?F%lwere

| mmunohi st ochemi cal . react.i vi ty to norm uman tissues o e sckv

fragments PomPEABTEER ectd A&?I Grdcelr RAhARAt PragsEr| B?‘%?yr%%‘%/t%jr one
desi gnation Ti sdgb hasubplstgardtilieecal1A3id\Ithe3Rubl. Esophagus 1 0 ND ND ND

I epithelial tissuealsan; epidy egkagngigé&heeso '}l@tNQx{:\Qqsg%ﬂP 5 ++ + + ++

/ epithelium/ no pi éheléeal i ssue. 0O 0 granul ocytes ++ “Small bowel 2
(+) heter ogenoﬁé’lagu-ar & nBG5I ¢ Qde WA TaPleptt nes3ehRd Yoddal
gl andul ae + + <€oen ¢pmb{athehkabytessmei XuppFe® cells in the
15 1liver. The A3 scFv stands out as demonstrating the most
restricted reactivity with the panel of normal tissues
used. The most prominent normal tissue reactivity of the
A3 was staining of normal colon epithelium. Weak staining
were also detected in small ducts of the pancreas and
20 bile ducts of the liver and of substructures in small
bowel epithelia. The surface epithelium of one of the two
stomach samples was strongly stained by the A3 antibody.
The reactivity pattern of the A3 scFv was confirmed
using the fusion protein A3 scFv-SEA(D227A). This format
25 permitted the use of polyclonal rabbit anti-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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epi thelrume/ alveolar epitheliumO ( +) ( +) 0/

non- epi t héIPHM1F $4U¥ 0 nacrophages + nmacrophages granul ocytes ++, +
macr ophagégonrepi@iiSal] ti@=sup\D NDP ND /™gray natter ¥ white ¥atter 0 ND ND ND

Skel et al m}srr,;L 3 1 D ND N® NDWO 01/ 30854 PCT/ SEOCQ' 02082 23 Notes to Table
epitheliy
1 0 = negatPV& ™ +) = weak, + = noderate, ++ = strong, ND =
/ non- ep;thelial tissue 0 4] 0 granulocytes ++
Small bowel 2 {(+) heterogenously + + heterogenously ( + )
/ villi epithelium
/ basal glandulae + + 4+
/ non-epithelial tissue 0 0 0
Vencricle 2 0, ++ 0 .+ 4
/ surface epithelium
/ glandular epithelium +,  ++ e
/ non-epithelial tissue 0 0
Pancreas 1 (+) + ++
/ acini
/ small ducts { +) { +) + s
/ large ducts 0 (+) + ++
/ non-epithelial tissue 0 [¢] 0 0
/ endocrine 0 ] 0 0
Liver 2 0 ND ND ND
/ hepatocytes
/ Kuppfer cells [} ND ND ND
/ bile ducts (+) ND ND ND
Kidney 1 0 + 0 luminal surface ++
/ proximal tubuli
/ distal tubuli 4] + 0 luminal surface ++
/ collecting ducts 0 + 0 luminal surface ++
/ glomeruli [>] 0 0 0
/ non-epithelial tissue 0 o 0 0
Bladder 1 0 ND ND ND
/ epithelial tissue
/ non-epithelial tissue 0 ND ND ND
Prostate 1 0 ++ o+ and secreted
/ epithelial tissue material ++
/ non-epithelial tisaue 0 ] 0 0
Lung 1 [ {+) { +) 0
/ bronchial epithelium
/ alveolar epithelium 0 (+) { +) 0
/ non-epithelial tissue 0 macrophages + macrophages granulocytes ++,
+ macrophages +
CNS 1 [} ND ND ND
/ gray matter
/ white matter 0 ND ND ND
Skeletal muscle 1 0 ND ND ND




not determ ned * Nunber of tissue sanples examned 5 ** The reactivity of
A3 scFv has been confirnmed with the A3 scFv SEA(D227A) fusion protein

EXAMPLE 2 wWeaniAgssh unour - associ ated anti gen i s honogeneousddisiidzos®
frequently expressed in colorectal and pancreatic tunours The A3

scFv- SEA(D227A) fusion protein was used for imunohi stochem cal staining
of various tunours of epithelial origin 43alable 2 and Figure 1). The fusion
prot ei n honmogeneously and strongly stained 11/11 sanples 15 of primary

col on cancer t{N¥®&standaRle hetastatic colon cancer sanples resected from
the ovary, a |yphneadeiaad (ihe= lwesk,. +Panesdatatee Cances stuanyl SyD 4 4

sanpl es, were ctu%bltgrﬁﬁ‘g&lgl y positive. In contrast, tissue sanples of
gastric, prosta reast and non-small cell lung 20 carci nonas were
negative. Tabl & MurBgsr of i E18eue TRLERt XPinerl scFv  SEA(D227A)  Tunor
ti ssue n Reacti® ttheCokaat tahcerof BB AkbFvi ha®rbeel |oratiemetr ebgh ytiand

primary tumrsﬂorggg@nggﬁl(gz§w &g Gal go@ er 4 As above netastasis in
an

| ynph node | i'ver and ovary creas c ncer As above Ventricle cancer 2
Negative Prostate cancer 2 Negative Breast cancer 2 Negative Lung
carci noma 2 NegxampeE gnon-small cell) Mlignant 2 Negative rrel anoma WO

e ] e T
for frequently expressed in colorectal and pancreatlc tumours
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 homogenecusly 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(D227A)

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




5 affinity determ nation, based on the binding of the fusion proteins A3
scFv- SEA(D227A), A3 Fab and I F scFv- SEA(D227A) (iF was classified to the
A3 speci fi cwow/sgsoup) to Col 0205 cells,-are summari sed ipaT/ 008083 -

Speci fic binding was cal cul ated by subtraction of non 10 specific binding
to human B cell lynphoma Raji cells, a cell Iine not expressing the A3 and
| F TAAs, fromthe binding to Colo205 cel k3. Linear regression was used to

calculate the s the intercept of the extrapolated line in the
Scat chard pl ot.%ﬂ%&cw- SEA(D227A) fusion 15 protein saturated

approxi mat el y 1CGheéohd TASS shiddhdy expressadepncehe swrborpafedoiont he A3
Fab (approx. 3 cghbéiakesides per cell) fusion protein, indicating that
divalent (nultivale bi ndi.n s involved _for the scFv. _This is
Suppor ted by the morHi RETU160- 5PN THGHEL S6°6VAFEH LG APEy (3.6-5.5 nM
for the A3 stFvaffiisnigy detetroiinabsorofg@eddonothdebirBliFah of58Be780 nM). A
3 i ngl et eX|toe(r]I | mept s 8 f@rc{jf_%qn'ésr;]@?séﬂf\f-éai (@QEV}ta) ,SEteg Q?aaif/é}ldf ug! Q8rP! ?t ein,
enonstrated si [ affinity .and saturatjon of .hinding sites as
the A3 scFv- 25%%%%?9A)(q%u§'?8nc%so¥l&iﬁg %’Sb%ée é%csﬁeccﬁ r&tahal ysi s of
i odi nat ed fusi oaroymlottal §olbAli aell @rkeo208mari$ed FusiTallprdtein n* Kd
R b sl nt Bk ik i R
ScFv- . O- .11-0. SCFy- 4. . * Nunber
of experinents f)%??’bfﬁﬁ?ea’lﬁ%laﬁlgﬁg'%ﬂ"aﬁcﬁ SBOt 1 ’5%“8‘ %?JIE?@\ £% A3 and
i F scFv- SEA( D229l pedicanetTespréssing shef Afohr@0F TAdIs, s fThe tapacity of
the two fusion piiiRigcABc2Bd05 Scelfi s5CEY nSEA(RELAs ilon Wi 8b&d to
superanti gen antifhody. dependenl. cald uhar s evLalaxl dd L SEE) Lovards
Col 0205 cells was investigate Bhd corpar a0~ W T T he pgsi Fve*PeomTol 215
Fab- SEA(D227A) kinte rigggbeyEcabaiar] pdret3 TeeASENHRSEA(DRAZR b Yistei ns.

The A3 scFvis5 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 experiment performed using the 1F scFv-
SEA(D227A) fusion protein, demonstrated similar binding
affinity 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* K& (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 gcFv-SEA(D227A) 1 4,2 0.18

* Number of experiments performed



10 SEA(D227A) fusion protein titration approached a plateau for maxinmal

| ysis which was simlar, approx. 50 percent in this 4 h assay, to that
denonst r at @ df1Gesss he C215 Fab- SEA(D227A) fusion protei npcastdiorwgh at a
ten-fold higher concentration (Figure 2). The 1F scFv-SEA(D227A) nedi at ed
15 a simlar.level of cytotoxicity at a slightly higher concentration as
conpared to the A3 scFv- SEA(D227A). The aegative control Dl1.3 scFv
SEA(D227A) fusion protein did not nediate any cytotoxicity. EXAVMPLE 5 20
Purification o-—"@ﬁé@eﬁr associ ated antigen that is recognised by the

col on cancer r &&ctarnde 18nscBoaSEAND22RA) umediatxtT antl wdysiadef oGblo?os

xenografted tumyr;s cell |ine Col 0205. The extract was applied to a pre-
col umm coupl ed with_C215Fab- SEAn% gnd urm coupl ed 25_wi t(;u
A3scFv- SEAND. The cOPBnmdPIEr o SEFi 'é‘§° ’i‘?ﬂg POHEEFpP? 3T on of sanple

but separat 8d pil ecFveSBR(D227R) wederdabkel swpeordigenoast iBody ngl e peak
was det ect ed lee'p@ﬂd@thb%@aﬂ%yt@@%ﬁi&9§§0r§'7-\.dcla)g"rl'b€va§2is g&iéz@é ut ed

fractlonfromth((;i1 30 latter -col.um .was co cted, neutralised
concent r at ed, Fh@ﬁsah%‘f%re“c?aﬁfds% PRREP Mifdn theeBRgi W€ ondi ti ons
(Figure 4). Tweopamdd C235 bFab{8EA (DRRVYRF stdimegigifeabehbedl] and 11 in

Figure 4) of appar ebfvIBELEM Bia)Wel,@bn O r SR QX r'f%tﬁeh)! 20pJ40 kDa 35 were
cut out ang %gl Qﬁg Eé éandard eptid mgP%) G(gﬂé ol Qgi es, These two
bands corr &8podé hase f’é&lﬂyt%\ i Qe SPEFRABPEE 2 SREA SRl e 8.
From band V\D 010368641 RCT/ BEGE GRI8R was $mﬂa?lasepalp@b:ext.ryptperq:mpii de
masses were obtlaﬂ R8ds(388 asdy,! PoNGhad: adAbht b ¢kl Ghe é?{}st

sequnces and NASS Wei hts) ich conpletely
di fferent tryp @28?&1 ?roé 18et 2THRE B RAERRT §°]T‘b'—1}198'fert he
human a6 i nt egeencentf8diomt Ggigure( 8ee T« 11D sdﬂ@&SEﬁ-(BZZ’amj ediated

respectivehy, %n§15h9a§ﬁaé’sfléi %f c&%é%ﬂéi/@} Yat WEAEghP1F! BigHed he
underl i ni ngs carres es appearing_in_Fi gg?%?A)EQ | D NGs:

5-51). From bﬁﬁﬁcfeﬁtﬁﬁt’s%aarsatcgﬁpg 3 £° ettt iftfe SAEYSEER

The negative control D1.3 scFv SEA(D227a) fusion

protein did not mediate any cytotoxicity.
EXAMPLE 5

20 Purification of a tumour associated antigen that is
recognised by the colon cancer reactive antibody A3.

A tumour extract was made out of xenografted tumour
cell line Colo205. The extract was applied to a pre-
column coupled with C215Fab-SEAm9, and a column coupled

25 with A3scFv-SEAmS. The columns were in series, during
the application of sample but separated prior to elution
under alkaline conditions.

A single peak was detected during elution by UV
spectroscopy (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 B8. From band



10 obtai ned which conpletely matched to different tryptic peptide nmasses
of (i4 integrin (data not shown). The data show that the 46(34 integrin
het er odi mrerwosispeci fically isolated with the A3-affini pyprQpbadaske 15 Table
4 Peptides/ pol ypep tides derived fromhuman a6/34 integrin and masses

t her eof Sequence Sequence Measured Cal cul ated No. Mass Mass 5 LLLVGAPR
838. 568 838.551 6 ANRTGGELYSCDI TARGPCTR 2286. 131 2226. 050 7 WWTCAHRYEK
1262. 637 1262.631 _8 NTK 882. 524 882.490 9 CYVLSONLR 1152.618 1152. 583
10 F&SCQQGVAATFH&ZS%%%%%SGI?%% P%%@WP%?@M%E’&%B@EGWM. 917
12 DElI TFVSGAPR SRQITH 2B :1B91T60De 4.3 aAHEGAVYL E6r 1108 . soint&68a6d47 14 DGW
DI VI GAP YFOR 1829, R05,0A 19 325 1 PERYCGRYN MG B2 (BLLn1842,844 16
VWANVKPI R 1026. 608_1026. 58 17 NI _ YPDI AVGA 2520, 213 2520. 189
18 G SPYFGYSI ACRMELTHeTt0 FEYB T3 1RFR 16%) Maf§eRSYRD) MSHSYTPERBERE. 992
2027.008 20G SRFoFNoiK the5hutdd dOShiEYzin2 or| BP| RItRASVE (ERPSSKEQ 993. 066
1993. 108 22 VNgh£EA L NSRERK, 1863, 1489¢. 0983 ®3; FAHLRMHELK 1180. 665
1180. 647 24 FSYLPI 995. 601 995. 556 , 25 D €LEI TVTNSPSNPR 1726. 866
1726.897 26 S YIFPErR YBSEE Fdy Figr3A77Re Wl RVFCEERRPI™R1. 866
1731. 895 WO 01/3085% REPLSESS B8 ind7 i28F RE| ITACRDOINRKOE648-90P. 1644. 866

29 FSLFAER 869. difh 869152 230 JAUNCSYMANCYN Rgi08d: Q318596927 31

B
LNYLDI LMR 1150. 644 1150. 629 32 AFI D NLR 90,.,739 1390, 733 ., 33 LPNAGT
VR 955. 523 55 ined which completely matched to different tryptic

peptide masses of P4 integrin (data not shown). The data
show that the a6P4 integrin heterodimer is specifically
isclated with the A3-affinity column.

15 Table 4 Peptides/polypeptides derived from human a6/4
integrin and masses thereof

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 1191.625 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 NIGDINQDGYPDIAVGAPYDDLGK 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



34 VSVPQIDVRPE
NVI SLTEDVDEFR

K 1386. 727 1386. 705 35 EPWPNSDPPFSFK 1547. 730 1547.717 36
1536. 744 1536. 754 37 TQDYPSVPTLVR 1375.718 1375.722 38

RCEVGA Y V e dihidssa 801 1417. 791 39 ALEHVDGIHVC LPED K 204ér8fmnnzisf>. 981 40
GNI HLKPSFSDGLK 1512. 749 1512.817 41 NMDAG | CDVCTCELQK 1928. 901 1928. 822 42

YEG FCEYDNF CP
44 DEDDDCTYSYT

R 2012. 795 2012. 790 43 SCV C AWGTCGEKKGR 1879. 865 1879. 890
MEGDGAPGPNSTVL 3103. 229 31037278 VHK 45 QEVEENLNEVYR

1521. 779 1521. #8466 ARGV TILTAD-DAR—1640: 77{%1“" 7 AT T VELELERPE K
1572. 778 1572. 52}50 48§ 7Y Q@@ SVYSR—1625—758 &GL$6§) z? ;2;25 BStE R
1427. 760 1427. 0—501 CRYSOLA/SCR EO?OL8?12§F Jlf f'VE? KNR c
ertal s~ and-Wet-Hods—Selubi-Hi-gattoh—of F-ssue

e col on ca DM C | g '+ ho A3 ant i qAISO65 pe BUSIE by
hospitals in S t - 70C in 13873 <<u313|9917?e3 nf \BR.
Frozen colon ¢ r HiPNAGEQVRre sliced with a 5P488283 and|9%=M3ferred
into a tube cigdtaini NS\ROTDMBBEBN| ¢ sucrose bufifldB6.72y 25M 138630%r os ¢,
10mM KC1, 1.5M3%C12, | EROVRWSDFRESHEL pH 7.4 at 25Qp47d3 ai ni 47798 (v/ V)
Noni det P-40 ([NB-40) NMISLPEDVEERR i nhi bitors (Canpsei4t T"' PrS8bSase
| nhi bitor Cocld7ai | TAMBYPSRELIVR nger Mannhei n) .| 1375318 wagi37igabgeni sed
with an U tra-[B8rrax [[RGEMEIYEEQLRNd were 15 | eft|14p7.8@l ubi [14@7a1 OC] The
sol ubi I'i sed prgoar at | | EMEBGTEVOQIIPEDaSK at 11, 00Qorhgs Het {2078.90gent ri f uge
Uni versal 30 Hmor ot or \GNIHO.XPSFBPGIKE! I debris. THes1zwper nat b gwas T urt her
centrifuged at mgm@mm@ﬁam PCT7 SEQRLPZORZ 2P oBgsKMan
ult racent ri fug' 2 1T - 00 YRS QFCEYBREQUPRA! Y fitter 8013 /80UgN| 19785 M
Mnisart plus f&IMTer TscyvQCQAWGTGEKKGR 1879.865 1879.890

44 DEDDDCTYSYTMEGDGAPGPNSTVL |3103.229 3103.278

VHK

45 QEVEENLNEVYR 1521.779 1521.718

46 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
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Materials and Methods.
Solubilisation of Tumour Tissue

Human colon cancer tissue expressing the A3 antigen
was provided by hospitals in Sweden and stored frozen at
-70°C in the tissue bank at ABR.
tissues were sliced with a scalpel and transferred into a

Frozen colon cancer

tube containing cold isotonic sucrose buffer (0.25M
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 (Completet™Protease Inhibitor
Cocktail Tablet,

Sucrose,

Boehringer Mannheim). Tissue was
homogenised with an Ultra-Turrax homogeniser and were
left to solubilise at 0°C.
was centrifuged at 11,000 rpm (Hettich centrifuge
The

supernatant was further centrifuged at 108,000g at 4°C

The solubilised preparation

Universal 30 RF rotor), to remove cell debris.



(Sartoriuis AG Gottingen Germany). Affinity Purification of tissue antigens
5 A3scFv- SEAm® was coupled to a NHS-activated H Trap(r) colum (Pharnmacia
Bi ot ech Uppwalo&sd@seden), according to the manufacturer' scigesmipdations.
The control and pre- columm were coupled with C215Fab- SEAM, and the
control, pre-colum and colum were set up in series. Al colums 10 were
washed with pre-wash buffer (20mM Tris HC28pH7.5 at 4C containing 0.2% NP

40). The extrac d onto he I at 0. 1m/mpn, d the flow
t hr ough was 3?%@ gﬂ%r?ﬁgn%’r%‘ﬂﬁlesCﬁéggfﬂéﬁrwsﬂféﬁl%nﬁﬁqé’t art buffer.
Bound anti gen w&sleetmded:hmuehp&i gradireMingpad® pfiws Hilawme starting at pH

7.5 up to 11.0. (daprdiafs agl ggﬂ{;lg@& Q;g_,lrtnggygd and concentrated down to 75
| . The purifi n AKTA FPLC system

c
( Aner sham Phar Ng%%ﬁjﬁ%%ggﬁfbﬁﬁgé?% %?/\etcfé;ﬁ}"e & protein was anal ysed
by SDS PAGE %nd si | V&scZ@-SEaND| was davgileddual a PEHtackdve tedcEEBORD di gest ed

with trypsin agshddie (rmasaac% M&mphbgsawrméiﬂrgr ma'&%@rd!t'ﬁéntga a

MALDI - TOF i nstru%mant Protana A m%ng nr% 'LE eiq%l de nmasses
were then conpat®d T 2CEBRPHL BrTEE tRPE 1 S SOPE TR p R MY P s ses
for each 25 protelumn wetrge cSVP BSPROT I §23bEsk; SEARS \Ance theovodexbhy
Protana A/S (onssdeRRREKY. cEXANPLE.R ééﬁCE -SEATR- 08, eChe1 aconyels 26, 84

integrineltope i al nt|b0d|
integrin were c%?ﬁ)earwé‘ﬁ% %rpﬂ%r"ﬁ’tﬂ F%@/ﬁ"ﬂr&& ﬁ& E%fl;jfbnast The
reactivity, shoWe pnnFagrmr@@ Z%dyﬁbﬁgtratﬂése exaran8 vasrisdddioagiot o t he

E:p! f;\ gglthel I&ira(o%tmgﬁgbl)o B/ i gﬁ%n%%@eﬁltow rthtr%glhuwagr Eth 6th

11 . mrercl al_.antl a I.nt e al s reace W

nor mal col on (ﬁg | P |’9 ;ﬁ gir'll'clle cc(lgj‘fgiurqmca‘ﬁﬁxée 'irﬁ gurag?‘gd[l v%l SE¥dcti on was
seen in epithetifflerel Béu@@ rfl igemamadsnal wegrdinin GelPHs gtafiens)ofND 01/ 30854
PCT/ SECO' 03382 dl?e&r@qtamahéosték@n@o&tvgﬁwl§ UBV¥o 19008 sbronml gyonponents

(s) and in nuscyl arls MUCOSAR (N ani"EheAWIALLHRELVES 75 w1, 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 peptide 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 epitope
Commercial antibodies to human a6 integrin and B4

30 integrin were compared 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]l), and malignant cell in the tumour
(Fig 6 [ii)). Commercial antibody NKI-GoH3 to o6

35 integrin, also reacted with normal colon (Fig &6 [iii])
and colon cancer (Figure 6 [iv]). Reaction was seen in

epithelial cells of colon and malignant cells (arrows)



with comrercial ASC-3 anti-04 integrin antibody was simlar to that noted
wth anti-a6 anti body but weaker, 5 in both normal colon (v) and col on
cancer (ViwomMserials and Methods Antibody A3 scFv wasewdhhesdegd fromthe
M fascicularis library. The VH and VL genes fromthis were rel eased by 10
restriction enzyne digestion and fused to the Staphylococcal Enterotoxin
AE chinmeric mutant (D227A) to generate the A3scFv- SEAnD. This denonstrated

very low |evels of_non-specifjc binding and allowed sensitive detection
by secondary aRbfbddsesin ASees ysepehdnthP4 SPRS SEEGPRA SPRRHYIRFSand

NKI - GoH3 ant i - Hdimand6in nihwegiularianinuboshe weire .f M Beatoihomi aldarsen

( Copenhagen, RuRr I ohist qc 1 SA4 Vs . i ssue

sanpl es were E%,gﬁnéém?'é%gn%ght %eS%thpgtrq?lnlsaﬁrl{ %&E%%?Eergggtﬂﬁ nﬁlbass:)i tal. These
were 20 rat e-f BéP&hAY ntQ e morRs, WW&PW&%@@%lﬁPéYCBB‘F SP3RPT 1 i qui d

ni trogen. Sanpliasb¥enhenstmyledtcdion- (0 amd idolsecanesed.(vAft er

cryosectioni ng i f ir dried over night, fixed in cold
acet one and bl %‘%E%é%ﬁh av@%h%fj iotin (Vector Burlingame CA). Primary

anti body 25 wadntkbAd¥dded to the section for one hour. The secondary
ant i bodi es were i ncubaséem; fwais 3@lebtadt Hson aheowmedabyicularis

strept avi di n- bi,Qt| RP S agen f r 30
m nut es. Ext en%?%gggd'a.sh#}%%%%%eyF%%g%g]bet m?ﬁqgfpgt}ﬁegéelég%%ﬁ%t h 50mvi
30 Tris pH-9. 6regtIEaE der enymenfagpehieniael Euasy #as E8®d as chronpgen

and t he secti ogsaphRyEocottleEitarbedxin AE 5% inet by mugaren (DLomt)r alos

i ncl uded a non-t|i r ty - d - ri ti body.
AL anti bodi es S hErAn 2R A ry B e On e Y Al o73Y
were expr essedlg¥ehegat i v -Spesififobbiding drdseddryedseansithig’® Wo 01/ 30854

PCT/ SECQ' 02082 deB8ct EXANRE Esetohidarp3adtitngdieASsascatednAht hgempaact ed with
a6 and /1415i ”Eﬁ%{;&&”&ﬁ&%d‘%ﬁ aina ﬁngfpc;I-w %.nlélil-ﬁﬁman-as integrin
antibody were from Becton Dickinson (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 cryosectioning 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 S pg/ml. Results

35 were expressed as negative, weak, moderate or strong
staining.



Crude tunor extract or A3 antigen purified by A3 5 affinity chronat ography
(see exanple 5) was analysed by a capture ELISA. Conmmercial antibodiy
ASC- 3 speci WomBms4 beta 4 integrin were used as capt ure pefisefagdys: t 0 which
different dilutions of crude tunor extract was applied. This was then
chased with A3scFv- SEAnD. Bound A3scFv 10 SEAmM was then detected with
anti-SEA-HRP (Fig 7A). In Figure 7B the sommercial anti-a6 integrin

anti body NKI - g%qﬂ%oﬁ? sed to capture different dilutions of the
concentrated A3® @J purified eluate. In a simlar way as in Figure 7A
the captured pr@hei A3 Twrm:rBzsediabediantifBgcFea8ErdDvinid ateradt 46 with

anti - SEA- HRP. | @nggépm exPeHIBBLESiA £ %agbggAdependent Si gnal was
detected. These resu gnfl rmthe speci él ci t%/ A3 )% gIGé ntergl n
het er odi mer, whi ch IR IH HET EpeBPFFERT IBFI AP &Y % om t he

A3-affinity %ol aﬁﬁimxtyzazfsmnpberéphm(tsael alxaapble Mel hesds a@edweedi by a
anti bodi es NKI - GobB8,:¢ #A¥Ea3 (B@ﬁ&@fbla@ %E’alt:%eal&b&@@faa c@@ﬂgﬁféﬁ} 100 I,

were used to coat. the well ,of an g tar) 05 M 25
NaHCCB, pH 9. 6. °%H %éé&%g&ﬁwgrw &St 8""8'6?1? n?fétl}%ﬂ%&r’nf:ﬁh‘f’ h‘fh4c
after which thedpfEemmnwstid ukdaehedol cxuidee s uinar DRBS act) w5 epileed. 20.

})//Vél ITS wer got henth] 9Gkad ¢ nunt Bhg%@d Rbith %(osae@vigmmtl k ?%%ﬁemsep@\ljgsl + 0.05
agai 1 washetf acUHHIA i FUEGORRF SR MIOR BRET ASEL R3S, MAB oFRons fat
m | k powder in FRABS #E)tDE YeoMmertisd)ankascapphtegrfrorrnikody FHIw t h
shaking. wells #&§f RERIRWAERESa tfhﬁé QRBSeZeRt %f@tTmnonQmeafter whi ch

100 Al of the primary anti y ut ed S m |k vvder in
DPBS + 0. 05 06 MR Akee R LafbbieY PP B TR SR o naATHEE Vel | o
were washed ag@n & igbdveuaad’AOdeicapturaeé }sne@md*@r yezat Fb@%l@dV\D

01130854 PGH SEOQ&%@%%FV%E%M&&Q dem.e%t&/an@ﬂtﬁ aetmﬂiJslsnond@r im HFBS +
0.05 % Tween 20 was ad %e Wi Washakl ng. Wells
Wt agaln vasHOP SRR e 2aRa gL 68, Fpfdedy, dibnd

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 ul, 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 pul 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 ul
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 pul 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 secondary antibody



the addition of 100 | peroxi dase substrate (Sigma Fast 5 OPD Peroxi dase
Substrate Tablet Set P-9187). The reaction was allowed to continue for 30
m n at RT,wowi/tdees dark and shaki ng before the reacti on pagesimpped by the
addition of 50 AI 3 M H2SO. The absorbance was read at 490 nm 10 EXAVPLE
8 Western Blot analysis of the A3 tunour antigen A3-affinity purified
tunour antigen extracts were separated By SDS- PAGE and transferred to

menbr anes for stern, bl ot anal ysis p Q|rectly or 15
heated to 100(9%’1“: n‘lr’n&t% nBP %‘ét‘%’dl%ﬁ?w%ﬁﬁclf‘oﬁs%g %%Iﬁ% BUESh the
presence of rrezoam@endmdﬂto €BME) Y&l yufar 8) h FTheRFewbrlardmkiade t hen

probed with Agsefy éﬁ%*%g%&ﬁ a&gheéSEaAs lﬂ%%v%r aaat Lo DGR ARe 1dPR0 bhyN

antl-hunanf34|nter|n ant | ies, The a Olnteg dy dld
not react witht3 ﬁya‘g‘?%ft‘é?"noénlf’ﬂe"i n%‘?fﬁ?’%i‘r‘i’é‘s(eFislj 8FF7YS . {éﬁ%“ %Jtalsghurran a6

integrin reacteHD Retdxiglaze] Subspeste TakletaSpar Bn2lel ecWlter wei ght

between 90 - 1%QaJ;<PPoA Qvatshgl’f‘éwééft':@'é%t@ffuef 'f%g SHINRLE 22T ,0gR exbract
(Figure 8[iii]) ecj es was 25 al so detect \/\%%‘Pé}él?ﬁ cFv- SEAND,

whi ch al so wasd GE]fe%rE‘itha%l 8r PREATS n‘@heotﬁea\%éoﬁuﬂﬁs d’erthleeduced
condi tions (w aidBMompreseéEnt pl( FiguiS03[ i |The Hisorbpore waadremd edt ed in
the 90 - 140 kg)goilm;.erval corresponds to the bands in exanple 5, that were
anal ysed b Etlde 30 mappi ng and were found to contain a6 integrin and 04
i ntegrin. BLE# Met hods ASC-3 anti - human-f34 int egrin anti body and
NKI - GoH3 ant| - Whaharm %lqmtaagﬂyalan@fbtmay AgertambupnaBeitgem Di cki nson 35

( Copenhagen, Dennarj@_,af%mlc M‘F{ﬁécﬁst@m‘é%@ Q}At%?éx RARE-adt: Qre 2eM
tris-glycine pH 8.

100V thr e u el ,_  then 170V
t hrough the re§‘6??7ﬁ1tgegéﬂy S%‘Bﬁ?’% %88673626%2‘“&@?“%% Sedar wei ght
st andar ds ( Bi oVestérmdd dRangelyBisr it ragtse weme| apeli adh dildeqydlys orResol ved

sanpl es wej HERNSd &fd QdoPe Fbskt rPGRIEEassr (Bharaf)ed Rokransd.ers buf fer

minutes but in the presence of mercaptoethanol
(BME) (Figure 8). The membranes were then probed with
A3scFv-SEAmS and anti-SEA-HRP or anti-human-oé integrin
or anti-human-P4 integrin antibodies. The anti-p4

20 integrin antibody did not react with any protein on the
membrane (Fig 8([ii]). The anti-human-aé 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 major
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-o6 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 resolving gel.



(10 MM Tris base, 2Mglycine, 40% (v/v) nethanol) at 100V 5 for 1 hour.
Menbr anes were bl ocked with 5% (wv) BSA/TBS for at |least 2 hours at 4C,
t hen i ncubawedhnesigslh t he appropriate antibody dil uted i n fig%sBRM2d8S/ 0. 2%
azide. This reaction was allowed to proceed for at |least 2 hours at RT,
after which the nmenbrane was washed extensively in 10 TBST-T. Bound

anti body was detected by incubation of n&#ranes for 1 hour with HRP

conj ugated anti di | ut ed. T on ni 5% nmbr anes

vverje ?hen i ncuB’g’gé&“\l}\F’fh %%ﬁ?btnc% 9?@%‘? u%‘?i’@gcgé’ﬁS@g] Etﬁ gﬁh’é’crt 'gﬁ
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rF?EEtétR EN?:E% ?-Xp%e%ec@n%@ef:{:écﬁndccprnlitﬂ'otc@li-ub@% (é&@r@% 3@%(5)&5’:@@&@%@%982 33

sse si oul i as or e er:

det ecti on, treatﬁ& i’ﬁﬁs b |2?lt gg'ghne'o&‘% Nég FEETN )9§‘AF (@E%
27-42. 5 2. Ri etf}wmﬂl bou;, demdiran®neetroralocked otk Shefwps HS37 TB8sect ed
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ant i bodi es and af@r(c,’BFb?'é%taé}tl@gfin %i&teda A PR 55#%%%{§%0@ Z4i%gnost i ¢
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expresse i 0

T155°8 Al and R0 G aRE LD oadk ddREERRY, BY RS oA tRn e i bod e
by phage di spl ay\emblgﬁneﬁmtﬁ%dl dourgeith HRP 195jug8ted. artidddyRRilTradner

DL, Bailey DS, @hetrgBRﬁe'%s}ltlamaghsstr@i:nerﬂo@@branaw@blsarcafs Miresensm from
rhesus nonkeys., |rmg W ngﬁ N q_é ncarci none C@ﬁ 4 gec 1989; 49:
3656- 3661. 7. Lé\‘kn "f 51 STCFBR] %g nd 38‘&88%8% Shal §et's S5FECkABPa’ and
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in Materials and Methods in Exanple 5. The eluted fractions were exam ned
by UV spectroscopy (arrow) and a 30 single peak identified. The sanpl e was
el uted w t hwa opbhssgr adi ent as indicated by an x. Figure $cAge@nbigen
preparation was separated on a non- reduced SDS PACGE and sil ver-stained.
Previous Western 35 analysis had defined a nol ecul ar wei ght range in which
the A3 antigen was believed to reside. The4bands evident WO 01/308. 54

PCT/ SEOQ' 02082 L i (9 Segl on (Labelled I and I1) were excised for
pepti de mappi ng i A and 5B Epithelial integrin a6p4:

conpl ete primar gigphract ur eThs A3 taBoundassadiated endgeft 81 (precursor)

(Tanura et al J &6 9,%(}%,) adh Lees
shown in SEQ | Dhﬁ%bén&%%?rlééﬁ 5}%%%? D et S guﬁﬁ%ﬁig%? %ﬁ%ng% (Fig

P SRR AR e sl dastic s sl CREEL s oo e W AL A
6 | mmunohi st ®9chépksdrsecfiaorey wdl hanan neinaprant seopkenusing ig AREwFv and

cogﬂ% cilcgl an:l sbugﬁazsﬁﬁ HHh €345l palsgggm(uz@mcthenab 1@% lczb@dlz;@sscﬁ?gur? 7A
an ptur.e nocl ona a bo - ITIC or
on i Eregr ot e b et rRe e T AP Y <0 hAreeiSely BRER [ ons of
crude tumor extbath mabmamppioled. ahd rﬁarg:rEBttlhecanmnq@ iresegtied Aoewcl onal
anti- body NKI - By pasa thisst st OAC %érﬂ:‘aftfl%eﬁﬁaghiﬁ&'@% gh%gr%he

concentrated A3-affini t ur| fi and
captured | nigr FRLERITHIFAGS FRENS stk eeds FRRr Seabisatllyth (P =
A3scFv- SEAnD. FEgur&3 S¥cRn@GEBRDRRZAerin HiB0t. &nakping kyf AhecEvuate fromthe

A3 25 affinity gphumdb7alhe Ll BBLYn HidledneseyshRE: Atadild i@8NEhobhi in

A3scFv- SEAND, tib d
N et ant) - WL add G ap e s s b B g DAY A0 (1) ed

directly, |ane Eigure 2 A3 scFv-SEA(D227A) coated Colo205 tumour cells

15 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(D227A),

20 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

25 Immunoaffinity chromatography of tumor extract on a
A3scFv-SEAmS 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

30 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

35 analysis had defined a mclecular weight range in which
the A3 antigen was believed to reside. The bands evident



B - the eluate was heated to 100C for 5 mnutes, and 30 lane C - the eluate
was heated to 100C for 5 mnutes but in the presence of nercaptoethanol.
Posi tions wbowsises cul ar wei ght standards are indi cat ed.pcifSroild204854

PCT/ SECQ/ 02082 36 CLAIMS 1. An antibody, or a derivative or a fragnent 5
t hereof, having a binding structure for a target structure displayed in,
and on the cell surface of, human gastraisntestinal epithelial tunour cells
and in a subpopu]ation of normal _h astrojntestinal epithelial cells,
sai d bi ndi ng sf"gﬁgfﬁr‘éhh%rﬁﬁqlﬁnnéLFﬁg?ﬂeﬁfchorwdeﬁgﬁt g???ye’&g{%‘?cﬁi I"ng regi on
(CDR) sequencepephifbemappiglyd ackdiymigonpri sing essentially the am no acids
nunber 23-33 @%ég,sﬁgérﬁﬁ §d4CDR2), 88-98 (CDR3) of the amno acid
sequence shown 1h .Z2,. and t he sequences | n the hea chai n
conpri sing essenti a??%qw%ﬁlﬁﬁeﬁﬁ?ﬂs“@nGr?ﬁ‘@ie§%8pﬁﬁrﬁaf%‘{c\q‘f?- 193
(CDR2), 2265236f(@PR3)d ofaridne dorme afifh segesuceoshoWianwcSER D NO 2, or
ot her bi ndi ng u Wity 2ShRbh @ {yque Hingi rlg)é)&_r-t' . 2. An
ant i body accorgig?l% ?%)a%?glilmlf@?'v\%igg% glsmh)g e ﬁgoq%glggg‘?ed. Sl.de%?l ant i body
according to cPaPHR1in R &ith NOge Sééhﬁ%cé’g’d&rr 1gedVAR At RS FERESAGEEr i s
origin. 4. A defikahavex®f (Biy &A)i hotdgguicerd g tlprefairsed), (Rid &B)is of

human origin. 23raqgrfif Atdadynageording to claim 1, wherein the
sequences have _an Tdentity of at |east 84%to correspond- ing sequences of

human origtf. EL9BREaRt i body according to claim 1, which has | ow
i nunogeni city or nimmunohistgehenisyry mhumemsl 30d7ma Ngrantti kedynaccor di ng

to claiml, whieghnhag: e afiebhAbisesh ihdeRRianakby ahl Nk NGhde@r@hher
pol ypepti des, and oI by chem cal conjugation to organic or non-a4rganic
chemi cal nol ecOfBSE %EFﬁj]} %9y°dieS-oli go- or multinmerisation. 35 B. An
7

ant i body accor 8iggréq?&|andn7B which is

15 Capture ELISA. In fig 7A monoclonal antibody ASC-3
specific for P4 integrin was used as capture antibody, to
which different dilutions of crude tumor extract was
applied. In fig 7B the anti-oaé integrin monoclonal anti-
body NKI-CoH3 was used to capture different dilutions of

20 the concentrated A3-affinity purified eluate. In both fig
7A and 7B the captured integrin antigen was then success-
fully detected with A3scFv-SEAm9.

Fiqure 8A and 8B
Western blot analysis of the eluate from the A3-

25 affinity column. The primary antibodies used are (i) and
(ii) A3scFv-SEAm9, (iii) ASC-3 anti-human-p4 integrin
antibody and (iv) NKI-GoH3 anti-human-aé integrin anti-
body. Lane A - the eluate was applied directly, lane
B - the eluate was heated to 100°C for 5 minutes, and

30 lane C - the eluate was heated to 100°C for 5 minutes but
in the presence of mercaptoethanol. Pogitions of mole-
cular weight standards are indicated.



genetically linked or chemcally conjugated to cytotoxic | L1ltllj T1ILII
1111211 12122 01 1Yl * L WO 01/ 30854 PCT/ SEQ0/ 02082 37 pol ypepti des or
to cytotoxi womg@si C or non-organi ¢ chem cal nol ecul es. p@qshiaizi body
according to claiml1l, which is genetically linked or chem cally conjugated
to biologi- 5 cally active nolecules. 10. An antibody according to claim1,
which is genetically |linked or chem callysconjugated to i mune activating
nol ecul es. 11. An anti body according to claim1, which has been 10 changed
to increase or decrease the avidity and/or affinity thereof. 12. An

anti body according to claim1, which haguag®#s changed to increase the
production yield thereof. 13. An anti body according to cIain11 whi ch has

been 15 changed to influence tge phar macoki neti c @ﬁdﬁ ties thereof. 14.
An anti body accordi nty HH‘@W&FFP Y WP ¢h drFS VBESK®S FEGi ve new
phar macoki nef i ctpeogef t ilesringerebbndird. stAmcinrebbady adwromg#itng to claim 1,

which is 20 |abebedcantt tmp%g@angntr@r@% chel BELDI dek e 2, Hihake! ed

formof said anti not ot her. hi ndin uctures, and not

i nhi biting the ﬁ?ﬁﬁF%&P?ﬁSQiPﬁér f?RFlﬁétggﬂﬂo Etﬁ?i%ﬁrﬁﬂﬂ A4 Bther bi ndi ng
specificities. &6bpdpulattidmodf acrmxldimgnano gekaroidtesthieradl epsaheli&b

bi ndi ng StrUCtUE@liQCQQﬂhﬁﬁﬁnélﬁQnsEfﬂBEH¥% EB&B%?élﬁéﬁéﬁ% integrin. 17. A

t ar get structure dIS the surface of, tunour cells, said
target structur&°8§ %W?%lﬂe SB‘?’F‘H’&H% rﬁéﬁlﬁﬁ TR 1ReRgehl SBkERE 30 by
and to specifi chight btlecin chepbisthaEstemidbliy ofie samirentaichddynasbebef i ned

in any one of Cbélif@ ), 289 95 hegFpr i N@igNG g SYEMET UTES tWet Bm$hA1 | ar

bi ndi ng properties beln spl aye nd_on_t surface of, hunman
gastrorntestlna?C%%|? qg@ ghp y@ AléﬁQ " %O 2, ané“% d%% sequénces

in the heavy chain comprising essentially the amino acids
i5 number 158-162 (CDR1), 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.
2. An antibody according to c¢laim 1, which is phage

20 selected.

3. An antibody according to c¢laim 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
sequences 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

RN O AR



35 ¢) having substantial honology with a6 and/or X34 integrin chains or
variants thereof, representing a shared or unique epitope, [1II1IT 1L
FTTET 111 Iolbissdséd | WO 01/ 30854 PCT/ SEO00/ 02082 38 d) beicigehdiehsy
expressed on the surface of tunour <cells, and e) being a target for
cytotoxic effector nmechanisns. 18. A target structure according to claim
17, 5 wherein the binding structure is | ayled and the binding thereof is
i nhi bited by an unl abel ed formof said binding structure and not by other
bi ndi ng st ruct BPLEPCRRFSHIOT LRNFBFPFPEH T HEF BTG Ry BP0 FATAS ndi ng
structures havihRgmieibhafiolcudiesy specificities. 10 19. A target structure

e o " he Sont i MIRIBLRy SALELPUI T SIER HE SuERIPTIS oS 006 of
more of the conplenentarity det ef At ni ng Teglion ( sequences conpri sing
essential |y thgeantheabky dingaper ghemirallpy conjuggted tagplolegi-177- 193,

226- 238 of 4 hecamipoaé€ivk hzleequeace shown in SEQ I D NO 2, or other

bi nding structures,yt I, . upj hi ndi_n . gpert.i 20. A target
sturcture accordi ng%&o I{:}r Zalnglﬁay %%%?lﬁﬁggodg%?%@i g’g “gt?jiscur}:tlﬁe is an
anti body. 21. ZepafyerllLy rliakgleoncedr i fRL 1o CORAPARDPEI P IHBKE n sai d

anti body conpr kgesvhbeny aidlalueesegi on of a |ight chain conprising

tially th ' ' - fi t ' ' h
T SEQ 1D N 2, anit e VRFTABNE RRGTAN o5 RLALY nali i ERER SO

essenti al | ¥0t hEhaRead &R il TSanBert 198 RFfthenavafihy 2H/R% d sequence
shown in SEQ | BfREhiRy thkredftarget structure according to any one of

clainms 17-21, which,is h YA - n i i.theli al
cells and less in p%%br%gﬁqlgi%g% %ér?d&ﬁglﬁéz t?ug'? a}E‘lle{l ’s.w}g%g}gg‘l.a%A%!thg%get
structure accoF8PREeE ctApcFsessf the | RreducrAiompyiehe RpFesi on of which is

correlated to gastidi rHresintibbdegpiddetdialg diof t@aent 1 atwloich s Aekar get
structure ?§COEHEH§eé0£é”Bhf3ﬁ%n8£ 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 antibedy 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 a6f4
integrin.
17. A target structure displayed in, or on the
surface of, tumour cells, said target structure
a) having 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, and 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 o6 and/or B4
integrin chains or variants thereof, representing a
shared or unigque epitope,
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clainms 17-23, which conprises essentially the amino acid 35 sequence of a6
integrin shown in SEQID NO 3 and/or of 34 integrin shown in SEQ ID NO 4,

and/ or one woamnss4! 111111 T11TTTT 111 1111111 IN * C L M@n¥ehdss0854
PCT/ SEO0/ 02082 39 fragnents, and/or variants or splice variants, and or
subunits, thereof. 25. A target structure according to claim 24, which

conpri ses hono-

or

het er o- nononers or homms or hetero 5 multiners of said

a604 integrin and/or of said_ one_or nore fragnments and/or variants and/or

subunits thereof.
an apparent nol eelllar wedght in its non-reduced form of from90 to 140

kDa, nost preferred ggoa%ﬁgtgthQQegEgor Q§Léﬁ%xiéo%ffgf{oiﬁ%#ﬁk%ﬁ%ms.

according to claim 24
conpri sing

essenti atPy ArRrEe
| D NGs: 5-515 owhesrpni skbs indingcsteuconys ekedabeledaand poiey rejpididg( s) .
28. A target sStryebupe fECHHINIYHOLGNYn ONE He1e@l BLPR S d $ARARKgEd,

excl usively or

conpri sed by t hEETHAEPBRARPEIGe

28 heing Jeebdy, GRPTRRSSE B dPRgSLEIRFRIM ZAMORRI ch has

ongrlses a pe de(s)

FrERBEMm

not, i1n its non- Leduced form by the binding structurée

e
Ynebheh RiRAIGHe ShFuctarssy A6 59, A

€
%Eita9skgue Shown in SEQ

15

subst ance whi chibhatsting tdhe bandeéhgsef usthare bi2Ging stefuatad-esn hamyngne of
claims 17-28, WRieB, SHDSARF &pesir@BipI&ani ¢ chem cal nolecule or a

pepti de.

structure tWsaid tatget® SAGELUPET IS YRS iAFERTAMNI aNY oW i8F lai s 17- 28.

30.

& € of
A subst ance, wﬁlch Is an anti-idiotype of a _binding

25 31. A subst arberetuoraichPindivgasrrddumhicolpanses onl oty peresot _
speci fically bl egkedohy: smitheaReel 4@t nil0TES ;1 8n DI ESHING ek Yr € havi ng

bi ndi ng specific
bl ocks the funcf

clains 17-28,

pepti de.

15

20

25

30

35

9Ar6hH, sBhst8andé8r3can LI Qaifi3c €Rén2edl ofruihec wiménor aaid
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,
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
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.

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
sequence of a6 integrin shown in SEQ ID NO: 3 and/or of
P4 integrin shown in SEQ ID NO: 4, and/or one or more

AR RO

ity for said target structure. 32. A substance which
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33. A binding structure which recognizes a target structure as defined in
any one of clainms 17-28, and 35 which is of an organic chem cal nature.

| ~~~1\1%%voWwiAddskd \ I 11 1111111 L M S WD 01/ 30854 PCT/ SHY/€xa064ds2 40 34. A
pharmaceutical conposition conprising as an active principle an anti body
as defined in any one of clains 1-16. 35. A pharmaceutical conposition
conprising as an 5 active principle a targget structure as defined in any

one of clains _17-28. armaceuti cal nposi tion corrprl as an
active princi plf‘éagmgﬁbit ﬁ@@%&vaﬁf‘?wéﬁ ™h %ﬁ‘ylc(?né(aafan'é?al i@rg3 10 37.
A vacci n conposubipatsongrersiofig as an active principle an antibody as

defined in any one 9f ¢l 3daff*§e% stBucOir@ dARfingt EUCEYS Enasy defriked in any
one of clainms 17-28, or. a Su stgnce as defined in ané one of clainms 29-

32. 15 38. A nSPHBEIBFS tHEap T BECEF RAMPRYTSh @t PORS ™ BRSRH TP an
ant i - angi ogeni cuikdhens soff satidr ebfi4 aintegntirbedd/as déf saed ome any one of

claims 1-16, OpoRe Ef‘é&ﬁ‘ént%t ra‘r&?lt/BEevéflgﬁéé "h‘%ﬁi/‘o'} éﬁﬁuﬁi‘@s Oéhé&léﬁffm 17-28,
or a substance as defl ned 1 n an¥tone of clains adm ni stered to

o bt sub] et - 3058 A ArdRBECob CEPEHIT T He FRSE KT HE 2 s HSSE
wher ei n an ant hbedgnaspplefantedoilrcabyr oneigiit clraiitrs fof6reduecetimiontst er ed

to a human subjeCkyroftOso AdTaLOHDAS anasﬁ/l;!;f@féyz%w@%mob@gwaisdiu@ﬁnosl s
25 and pro?nom S ofzhu n mal i %nantctdeseasg %{n tfy ;a rrgl e is.contacted
with an ant?body as?fefi PP SEAVCEURE BFCRTN% °F £724Rd2an Y tat or .
41. A net hod acompdiagsm eraiide40r phl yeptsidedd) comprisEmgt unour typing.
30 42. A net hO@sé@ﬁ@{éﬂiﬂg iy Bh@' BY 4Pne WG %tlﬁogquQHPéé SEfoulrt RUT
screening. 43. (o Mehhesk 26Cq1d1 09 £ SLALM 40, G0 MM ved to
said polypeptide(s).
15 28. A target structure according to any one of
claimg 24-27 recognised, exclusively or not, in its non-
reduced form by the binding structure comprised by the
antibody as defined in any one of claims 1-16.
29. A substance which binds to the target structure
20 as defined in any one of claimg 17-28, which substance is
an organic chemical molecule or a peptide.
30. A substance, which is an anti-idiotype of a
binding structure to said target structure as defined in
anycne of claims 17-28.
25 31. A substance according to claim 30, which anti-
idiotype is specifically blocked by and specifically
blocks a binding structure having binding specificity for
said target structure.
32. A substance which blocks the function of the
30 target structure as defined in any one of claims 17-28,
which substance is an organic chemical molecule or a
peptide.
33. A binding structure which recognizes a target
structure as defined in any one of claims 17-28, and

35 which is of an organic chemical nature.
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conprises tunour diagnosis and prognosis. 44. A nethod according to claim
40, which nmethod 35 conprises nonitoring premalignant conditions. 45. A
met hod for WOmistase di agnosi s and prognosi s of human maldacgienineksease,
wher eby concentrations in bodily ~I1111~11111111111~i~1 I!'l wCL MWD
01/ 30854 PCT/ SE00/ 02082 41 fluids of an antigen conprising a target
structure, as defined in any one of claim® 17-28, 46. A nethod for in

vitro di agnosis and ognosi s _of nant di sease, mhereb

concentrations in bog%r)%:I é?%ﬁﬂﬁcagpbgag. %ﬂﬂﬁiﬂgdﬁna§°ﬂ%ﬁi§ﬁﬂ9 ﬁy one of
clains 1- 16 isagssuyedridFiple mwt hotibedy ias defivedi agnosf sm@nofpr ognosi s
of human naligpagt.di sease, whereby concentrations in bodily fluids of a

conpl ex of a) an antjge rising.a farget 10.structure,, as defined in
any one of claims 17588%(5%%"'&‘&9?8%?% ef%?sdgﬂ’ﬂeaorf'%rwgoﬁg BF clains
29-32, is a§sa?ed;lvan1@irb)cmi%mt thodst struddfiredsi definedra ehy cheai ns
1-16, is assayeds éﬁalﬁgnpihpﬂ for in vivo diagnosis and prognosis of 15

human mal i gnant dIS @%? % t@e |.ocal i sation_of %h

defined in any one o Ciéi TPATEULI AL GegRest éBBs???Pﬁﬁ?%&ghﬁﬁa subj ect

is determ ned. 49tivererinticdecer dibgtanreclagi ded8nedhin ey sakedefant i body

is adm ni steredcigihdexsdy ect before the deter- 20 mnation. 50. A nethod

accordi ng tgocla|n14§7 ggere sai d dé i s.accunul at ed tn t unmour
Gopost to” 520 n at bl A CBRaLRoEPIPathF 5o ChPPEi AFTE B 02t itE on i <
quantitative. 2§r512¢1mmm@dltﬁbndrh@¢ &of iokdhinaanyetigydncldineate,

wher eby an anti b@dyoraes tﬁa_fgjer&edtkﬁc@mye Q&Gd@fflﬁbai % doy :lsﬁhe bg atyimgé stered
to a human subj 53._A ne%hgd accord

tq claim 52
anti body has been %%angediby Befhg° gene CEnglPin?%dxFa Gﬁﬁ%W%a%ges
gi ving the conbPAed nol ecul e changed pharnaco-
15 38. A method of therapy for treating conditions

based on an anti-angiogenic mechanism, whereby an
antibody as defined in any one of claims 1-16, or a
target structure as defined in any one of claims 17-28,
or a substance as defined in any one of claims 29-32, is
20 administered to a human subject.
39. A method of treating human metastatic diseases,
wherein an antibody as defined in any one of claims 1-16
is administered to a human subject.
40. A method of in vitro histopathological diagnosis
25 and prognosis of human malignant desease, whereby a
sample is contacted with an antibody as defined in any
one of claims 1-17 and an indicator.
41. A method according to claim 40, which method
comprises tumour typing.
30 42. A method according to claim 40, which method
comprises tumour screening.
43. A method according to claim 40, which method
comprises tumour diagnosis and prognosis.
44, A method according to claim 40, which method
35 comprises monitoring premalignant conditions.
45. A method for in vitro diagnosis and prognosis of
human malignant disease, whereby concentrations in bodily
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ki netic properties. 54. A nethod according to claimb52, whereby said
anti body has been changed by being derivatised. 1111111111121112111211211 11

111 WO 01/30854 PCT/SE00/02082

41

fluids of an antigen comprising a target structure, as
defined in any one of claims 17-28,

46. A method for in vitro diagnosis and prognosis of

human malignant disease, whereby concentrations in bodily
5 fluids of an antibody as defined in any one of claims 1-
16 is assayed.

47. 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

10 structure, as defined in any one of claims 17-28, or a
structure, as defined in any one of claims 29-32, is
assayed, and b) an antibody, as defined in any one of
claims 1-16, is assayed.

48. A method for in vivo diagnosis and prognosis of

15 human malignant disease, whereby the localisation of an
antibody, as defined in any one of claims 1-16, to tumour
deposits in a human subject is determined.

49. A method according to claim 48, whereby said
antibody is administered to the subject before the deter-

20 mination.

50. A method according to claim 48, whereby said
antibody is accumulated in tumour deposits.

51. A method according to any one of claims 48-50,
which is quantitative.

25 52. A method for therapy of human malignant disease,
whereby an antibody, as defined in any one of claims 1-
16, is administered to a human subject.

53. A method according to claim 52, whereby said
antibody has been changed by being genetically linked to

30 molecules giving the combined molecule changed pharmaco-
kinetic properties.

54. A method according to claim 52, whereby said
antibody has been changed by being derivatised.
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