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(54) Title: NOVEL ANTIBODY WITH SPECIFICITY FOR COLON CANCER

(57) Abstract: A binding structure which binds in, andfor to the surface of, tumour cells; a target structure displayed andfor ex-
- pressed in, or on the surface of, mmour cells; a binding structure that recognises and blocks said target structure; a substance that
binds to or blocks the expression of said target structure; pharmacentical compositions comprising said binding structure, target
stractures or substance as active principles; vaccine compositions comprising said target structures as active principles; a method
for phage selection; and methods of in vifro and ir vivo diagnosis and prognosis, and of treatment of human malignant diseases

comprising the use of the above snbject matters, are described.
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FI ELD OF THE | NVENTI ON The present invention relates to a binding structure
whi ch binds in, and/or to the surface of, tunmour cells; a?#& aufeilstructure
di spl ayge @nghgr expressed in, or to the 5 surface of, tPaPREIGREsS: @

bi ndi ng structure that recog- nises and bl ocks said target structure; a
substance that binds to or blocks the expression of said target struc-
ture; pharmaceutical conpositions conprising said bind- ing structure,
target structures or substance as active 10 principles; vaccine
conpositions conprising said target structures as active principles; a

net hod for phage seloeelimmibalydwist Redsirabit ekt oRNhrcBr Vi VO di agnosis
and prognosis, and of treatnent of human nmalighant dis- eases conprising
the use of the above subject matters. 15 BACKGROUND OF THE | NVENTI ON The
transformati on of nornmal cells to cancer cells is associated with
genotypi c and/ or phenotypic altera- tions of both the transforned cells and
the m croenviron- nent of the growi ng tunour (Kerbel RS, 1995). Principal
20 ly, sone @iEﬁﬁeég 2 .e&ﬁb' uld be recognised by the imune system
as tunour SpPECTTITC antt gemns { ., and thus formthe basis for tunour
speci fi c i munot hEhappresahthonykntdpat redateents, audderdiringthummiure

prim ng and whUERURE ABROSHS . aRAYC3E LBREHLALAA NS EX AL fRALOL 1 25 TSAS,

secondary changes |1 ke dgsreguLatec expression and postt| onal
nodi fi cat i ons@BFehofhEIChHERgEisPhayed paddes er@nagsad tin.ofox umurhe

associ at &l agtirgese HEGf vimods LRNARLS of & ndIMy ARIA e NUAC U ESoG-
associated with the ﬁrgggrﬁghenoty e can 30 be-identified using nodern

t echnol ogi es™b¥=§efid SBF@tE&ﬁE€§ SISt 13 FHRRAIECS Hehdtar get s
thensel ves bibndsdeot bki babces chemekpeelsaiomdis iaild angrgnd sdtes- 2 4 AUG

2004 WO 01/ 6 ed _expression |evels (WJ!lianms, KL
1999). Nbre ?ﬁ%?fegggéﬁgg%?ggggﬁ'éﬁgggﬁéﬁég%ﬁﬂﬁ%ﬂﬁﬁﬁﬁ}ﬁ@kﬁa%éuﬁ%ﬂéérising
the tunour phgnsgtypetizee &kRygebhestriugémries ed @Wibmfandy ias active

10 principles; vaccine compositions comprising said target

jas

' structures as active principles; a method for phage
selection; and methods of in vitro and in vivo diagnésis
and prognosis, and of treatment of human malignant dis-
eases comprising the use of the above subject matters.

15 BACKGROU&\T]? OF THE INVENTION
' The transformation of normal cells to cancer cells
is associated with genotypic and/or phenotypic altera-
tions of both the transformed cells and the microenviron-
ment of the growing tumour (Kerbel RS, 1995). Principal-
20 ly, some of these alterations could be recognised by the
immune system as tumour specific antigens (TSAs), and
thus form the basis for tumour specific immunotherapy.
Although mutation events, underlying tumour priming and
tumourigenesis, per se may lead to the expression of
25 TSAs, secondary changes like dysregulated® expression and
posttranslational modifications of normal antigens may
include the majority of tumour associated antigehs useful
as targets for immunotherapy.
Molecules associated with the tumour phenotype can
30 be identified using modern technologies of genomics and
proteomics that directly involve the targets themselves

for identification of molecular modifications and alter-



doma derived nonocl onal antibodies (Kohler G MIstein C, 5 1976). The
phage di spl ay technol ogy has becone an estab- |ished alte iv? #o t he
hybri doma technol ogy and for sone applications even the t B choice
for th&vO@ueB&ti on of nonocl onal antibodi es-by an anti §ER/SERL/N3PYen
selection principle rather than by pure screen- ing (Hoogenboom HR et al,
1998). The technol ogy is based upon bacteriophage particles that on their
surface dis play the_particular anti bodd fragnent encoded in their genome

al I owi ng th %ﬁ%hs%rloﬁle 1%%1%“9(%1%'1%[{51 sKLencicgbgl)S |,\E:gry (ha] a% genetic

package. Prow imers com plementary to anti e heavy
and 1ight chaintugenes aerseca@éqadaernélgteﬁ@ ATFARSOd TRt Bl pEngnEBet ed i n

phage vect Oggmcit %e@i&'yﬂe' ey agebyweaﬁe&éiﬁlrflr&amsm@rh {heR) from

| mmune or nQn- |nnune a f any spe. 20 C|es Iarge e.anti body
libraries cBR%Er (&& éﬂ’ °§§'I°é‘é“ll| SRt PHEs I? d'ﬁ{)ﬂ%\%%n tissue

secti onss andsaigher blologlcal naterlals have generated nonocl onal

ant i bodi es or b|n i.n nts n the ¢ ex antlgen
mat eri al s used (I&I%‘ggg %2? g'?m% rdgason eafng;fp The
out cone fr omlsétedalagmemwnmeve:ose:!h@eﬂ}mdmmg:exﬁmle)e}amm@eﬁer

represent s @S il g;‘nh il 1e6ld RS HIPBE il afoi | gpue reacting

repert0| re, bi ased "t owar y expr esse i mmunodom nant anti gens and
to high aff gergaatiiop aft @}omqléma PO idaEes denan @k igeential |y

expressggl aphiigRAs ,sél%tﬁﬁf‘tpﬁctl'déﬁ_ fe thapeaidd:e q:_)uf@t é’@?eeﬁ'-'bt ractive
approaches have to be nployed EF S OF THE 1 NVENT| ne
enbodi ment &7 dQQQ?%§EQRﬂ %ﬁ?ﬂiig%nﬁ? OBY ndFn aFﬁ unour
cells, espetipald )ba&jljéﬂ‘le:lpl'ﬁige tpa“ﬁnircm lthats ush t&&amlmf{)ﬁ&ﬁé dpancreati c,
Dreast 210 sl G SR el S P Sethot R0, VB0 62286
genome allowlng the selection of the phage and its encod-

15 ing DNA as a genetic package. Provided that primers com-

. plementary to antibody variable heavy and light chain
genes are available, the antibody genes to be inserted in
phage vectors can be amplified by polymerase chain reac-
tion (PCR) from immune or non-immune animals of any spe-

20 cies, and large phage antibody libraries constructed.

The selection of phage libraries on cells, tissue
sections and other bioclogical materials have generated
monoclonal antibodies or peptides binding to components
within the complex antigen materials used (Hoogenboom

25 HR et al 1998, Tordsson J et al 1997). The outcome from
straight positive selections using complex antigens
represents an assortment of specificities from the
total tissue reacting repertoire, biased towards highly
expressed and immuncodominant antigens and to high affi-

30 nity interactions. To rather identify dig;erentially
exXpressed aﬁtigens, representative of the specific phe-
notype, subtractive approaches have to be employed.

BRIEF SUMMARY OF THE INVENTION

In one embodiment a binding structure, such as an

35  antibody, binding to tumour cells, especially epithelial
tumour cells, such as colorectal, pancreatic, breast and

lung carcinoma cells, is provided.



or expressed in, and/or on the surface, of such tumour cells. There is

al so provided a new subtractive selection 5 nethod using t A@ge ections
or conbi nations of tissue sections and cells as the mate phage
sel ect i BiQ0Y632%ne of its aspects, the present invention P€’&S§Qlé®3!!ao a

bi ndi ng structure which binds in, and/or to the cell surface of, tunour
cells, which binding 10 structure I's predom nantly determ ned by the heavy
chain CDR structures_defined essentially by the amino acids nunber

160- 165 -; CDR], Oz 2 EP@% t
sequence shownézlsﬁ %% %%ét\%( g Qiaﬂ %Qréggd%tlonglu%snéﬂ%fai@agecq %lcrchzl ty is
provi ded by %ﬁeeﬁprﬂﬁﬁédlsnofaﬂﬁéorl@ﬁttbﬁaﬁﬁréBRestﬁﬂbﬁuhﬁsfdeW@ﬁed

essential ly by11§he am no acids nunber 23-36 (CDRI) 52 58 (CDR2), 91-100
(CDR3) of the an1ﬂ€ aci d seguence shown in SEQID NO 2. In a further

aspect, the presehteFRvERtFHRC rRIQYEEed: B ﬁeﬁlﬁHPﬁ&@ﬂﬁ%ﬁﬁtﬂ%iﬁMﬁ%?Pblnds
in, and/@r tmethedcebing291§snéaeeceionbuaﬁueomﬁlhatrﬁhsidﬁrEHéEhétructure

cequences orSRLAAETLER], o hTo eS| TaR FERAFA S Sortsr HHRGoRSTPY he
am no aci ds nunbeln29n§60f(EIﬁdéSpﬁQtSB ?EEFdesemtlmﬁveﬁEEBm of the am no
acid 25 . s S ENCE ,

sequences |ﬁﬂ%ﬁgeﬁea€§m% %?% co%%r|5|%5§%%§§%EP§ngr%% %'dntno 2%t d5° nunber
160- 165 ( CDRale g8bl188riaemoet, obgmonzgeedbra) w&snﬂqrhé)mﬂm aci d sequence
shown i noSEQUENGE:uké STENG-&BMhare 1304bRc2RE nRAD O MBIY hsahd Bhadhng

structure rise a sequences n a further enbodi nent,
sai d b|nd|ng¥Q%rﬁg?ﬁFEuﬁﬁ§ dﬁélﬁﬁdaﬁﬁﬁﬁﬁa giﬂalgy'Fﬁ§gﬁ§Hﬂ9t4Rﬁ%%f, whi ch

in further esubbdrneabsieny{CDRDJ|sesbhessaricaple regisnpxd @iryhtoBS
chatn Com | Sha%,RIBETLLEL Yo IERAL ERRE 45 BRIl ol art o el
heavy chai n @ddptienal 4biNuGi004peWDENLicP2868 PEDAVSEHA] 038%Mme or more
15 of the light chain CDR structures defined essentially by
the amino acids number 23-36 (CDR1), 52-58 (CDR2), 91-100
(CDR3) of the amino acid segquence shown in SEQ ID NO: 2.
In a further aspect, the present invention relates
to a binding structure which binds in, and/or to the cell
20 surface of, tumour cells, said binding structure
comprising one or more of the complemeritarity  determining
region (CDR) sequences of an antibody, in the light chain
comprising essentially the amino acids number 23-36
(CDR1), 52-58 (CDR2), 91-100 {(CDR3) of the amino acid
25 . sequence shown in SEQUENCE LISTING ID NO: 2, and the CDR
sequences in the heavy chain comprising essentially the
amino acids number 160-165 (CDR1), 180-195 {(CDR2), 228-
238 (CDR3) of the amino acid sequence shown in SEQUENCE
LISTING ID NO: 2.
30 In one embodiﬁent, said binding structure may
comprise all of said CDR sequences.
In a further embodiment, said binding structure may
be an antibody and/or fragments thereof, which in further
embodiments may comprise the variable region of a light
35 chain comprising essentially the amino acids number 1-110

of the amino acid sequence shown in SEQUENCE LISTING ID

NO: 2, and the variable region of a heavy chain compris-



4 ing essentially the am no acids nunber 130-249 of the am no acid
sequence shown in SEQUENCE LISTINGID NO 2. 1In yet anot? W@gl ment ,
said anti body nay conprise the whole am no acid sequence shpo SEQUENCE
LI STI NG¥VOD1/632880. 2. I n one enbodi nent, said binding st rREEEEG/06385 bi nd
strongly and/or honogeneously in, and/or to the cell sur- face of,
epithelial tunmour cells chosen fromthe group conprising primary and/or
nmetastatic col orectal ...pan 10 creatic, bfeast and |ung carcinoma cells. In

a further enbodi manrgtl d 'é'da'mr:' str égrgwqﬁg bi% \ﬁ@klc}/f %rhdé or
a

heterogeneou’srf%/ &7 8r oty to°F eny I € car-""cinoma and/o
mal i gnant nﬁmmm@gﬂlsequenmosmnenbogEmﬂE LISTANG ddi AP stduct ure

may bind str l.¢.a By r t i um and
The opithe. | T orst BHBEAbSIBALLS, Madd BBl Iy e R e b el ng

structure mYROIPEERR RChpi TAURGR BRIt He €EQPEN§L1?r FESTINCG flerovi | | |

and/ or brg,usm@or;_der of the colonic superficial epithelial cells. In a

still further | 20 nt,. sai.d bindj ructuyre bi nd weakly to

moderately  to NS Ao AR ar st EHEIT o TES "6 PRI | ng

connective tstsscbtegljr nahdfdheiomsdenkoral g, isal dnﬁth mga Sihamieu]r]e sy~ bi nd

weakl y and/ o et ef ogene n npri si ng
Ea 02| SECUSIPONS! Yo AQL 1001 18 BREMBL, i s Ufeo

spl een, ki dney ah- cle,
and/ or the Gt‘@nprnsm Errbn@lﬂ're@mdlosamdt@shatmg §Drlamaﬂte&1m3pdje- provi d

ed by phage sg n% Iéonbré??é‘geaﬁglf&ﬁégO@akElﬁo&l&rEQQﬁs‘am i fBAthdBY

conprisé a conbination of an in vivo i mmunologi 30 cally preselg ,ted

repertoire ofevRAMABL st $aEE HigWidics SEREGEHTENTRY g P HGF TIe S

subtractive s&t&ebheReo@Ely p@ﬁaﬁopaﬁét ct@s:céuams Qn@f/d?_alﬁxﬁbs}iaﬁiésé@ﬁ of”
di fferent phenot pes I n a

I ment , .sai d _seque ma be of
Macaca fasm%’cﬂl%rfl apd{ g n i\ih ’&"ﬁn’ée‘aﬁ ﬁ%@@anﬁﬁ ﬁlﬁ’\/e %%i}?%
i dentity of ﬁtmér@as@aza%imin@rwtﬁ%dﬁéﬁ)nayt Bin6Oktespdi iy &mﬂlléﬂénces of

huran or%gl agté é%K%%QOéOlOHlC surface epithelium and the epithe-
lium of the small bowel. In a further embodiment, said
binding structure may bind to the apical aspect of the cell
surface of microvilli and/or brush border of the colonic
superficial epithelial cells. In a still further embodi-
20 . ment, said binding structure may bind weakly to moderately
to the mammary glandular epithelium and/or its surround-
ing connective tissue. )

In further embodiments, said binding structure may bind
weakly and/or heterogeneously and/or not to normal tis-

25 sues comprising spleen, kidney, liver, lung, skin, pan-
creas, thyroid, cardiac muscle, and/or the CNS.

In one embodiment , said binding structure may be provid-
ed by phage selection, phage selection in a further embo-
diment may comprise a combination of an inm vivo immunologi-

30 cally preselected repertoire of binding sfructures dis-
played on phage particles and a subtractive Selection.of
phage particles by use of pairs of tissues of different
-phenotypes. In a further embodiment, said sequences may be
of Macaca fascicularis origin, which sequences may have

35 an amino acid identity of at least 78% (V1) and 86% (Vh)

to corresponding sequences of human origin.



WD 01/ 62286 FCT/ SEOL/ 00395 5 In a still further enbodi nent, said binding
struc- ture may have | ow i nmunogenicity or non-innunogenhfgtﬁ i@ humans.

I n one enbodi nent, said binding structure may have been 5 & Pi B i sed by
genet i cHO4/6228¢ki ng t o pol ypeptides, and/ or by cheni caPCESEPLOESI on to
organi c or non-organi c che- mcal nolecules, and/or by di-, oligo- or
multinmerisa- tion. In further enbodi nents, said binding structure nay be
10 genetically linked_or chenmically conjdgated to cytotoxic pol ypeptides or

to cytotoxic orgapc, or, Pon-proanLe ShBoaThedl MU heN Al O uc.
bi ol ogically_active no ecyl es, or t o, mmune activatlng nn,é%u?%s. I'n
further enbobihedty, "EXPd1BY it HECIEPAEE BY PP hAPEUNAZeHC Yo BEinged t o

i ncrease or Heedwease the avidity and/or affinity thereof; or to increase
the production yield -thereof; or to influence the pharnacokinetic
properties therebR; % SHOAPERE: iAWY HRAFPANRIKT HAGE T Br BpEraaes baeher et 0.
20 In a stildefivihbse@nbpdharaticaaild binting o Yol dpest f@Y¥sbeahapel | ed,
and the binding thereof is specific.and__inhibitable by an unl abeled form
of sai d bi ndPhgPSrIER: T8 cCRRACABELRY SPhEFIBIIG (F ATHCPTIRAICarRert | s
not i nhi bi tmbcal heobeodl g, oandy ber bigi ddi-ng odtikgect wre swlibyl mgri2&- ot her
specificitiesjohn another aspect, the present invention relates to a DNA
sequence coding for the antibody as defined above, that is the antibody

conpri si ng the anthd H&ETs EfReAbEEntshowa 1D SEIENGETLFSHFRGID IO, 2,
whi ch Dhlp segeeoefcaD1y COIRKkESeSt BRengauenee cafg%a&écﬁ%%ééx%' NG I D

NO: 1. In anoiher di scl osed enbodi nent, thére i$ provi a target
structure diBpIERRCLARE oFT ekBr E¥EQROFAC GFIGRIG K Nt RESdRict ghsar
cells, said mbtgbtmsletglese 30 havbiglbhe calilyi asifvdahdDecnestti g2l |y

bound by andég immune activating molecules.
In further embodiments, said binding structure may have

15 Dbeen changed to increase or decrease the avidity and/or
affinity thereof; or to increase the production yield
thereof; or to influence the pharmacokinetic properties
thereof; or to impart new pharmacokinetic properties
thereto. '

20 In a still further embodiment, said binding struc-
ture may be labelled, and the binding thereof is specific and
inhibitable by an unlabeled form of said binding struc-
ture and not by other binding structures, and it is not
inhibiting the binding of other binding structures having

25 other specificities.

In another aspect, the present invention relates to
a DNA sequence coding for the antibody as defined above,
that is the antibody comprising the amino acid sequence
shown in SEQUENCE LISTING ID NO: 2, which DNA sequence

30 . comprises the sequence shown in SEQUENCE J.ISTING ID
NO: 1. -

' In another disclosed embodiment, there is provided

a target structure displayed and/or exXpressed in, or omn

the surface of, tumour cells, said target structure

35 having the ability of being specifically bound by andto

specifically bind to a binding structure as defined



specifically bind to a binding structure as defined 2 4 AUG 2004 WD
01162286 PCT/ SE01100395 6 above, and to other binding structures with
simlar bind ing properties. In one enbodi nent, said taretAUst ppget ure may
have t hwooagedssty of being specifically bl ocked by and tecEsE®i063% fically
bl ock said binding structures. In further enbodi nents, said target
structure may be displayed and/ or expressed strongly and/ or honobgeneous-
ly in, and/or on the cell surface of , epbthelial tumour célls chosen from

the group cogprisin rlmar [ or 10 net astatic ect.al. ancretlc
breast and | &ecarag“cg nc?’ri“%t?’l:fu?ﬁﬁ:ﬁgrwé%o ‘%
target strudtagr eprdm/rthﬁeadj spl ayed and/ or expressed weakly and/ or het er oge-

heously and/or nof,idnd %9@!3 andior 4 grla%g{»g&t CAIG QRS ma S A/ Qfe
mal i gnant nel anoma. In furt er enbodi ments] said target structure nay be

di spl ayed awdﬁdnmm%mmwsmrgi@wmlhmlehocbadt byofand ke &desiit surface
epi t hel i gm gnd 41 (r}ey api dhel s um oglﬂ@ﬁlgsg@fucgg%g 20 In still further

enbodi ments, saidtarget structure be di spl ayed and/ or ssed in

associ ation with Itlhefuréb‘FEaFm%%‘ﬁje‘E n‘bgf tsr?e‘dcélair‘—:f? r PRERCHF R ’E%) §1i
and/ or brumdfgﬂr@_l,%d Cﬁn&)@r@k@ﬂ@sé&%ﬁfoﬁg&y aaavhﬁ Il'ﬁlmdg@ri@ud-n

further enbaqdi nents id target styucture may F’fﬁ ed and/ or
expr essed B oér?fig%lf atRI s nC?L ot 2har § gl gﬁ’&& FUm and/ or
its sur round:ailgls:orhmaentfy@ntttlseugromp scmptl‘smngh@nﬂmmdlamiﬁcs; said
target ipr UGl g;’ast o P& 50k LPL - EXRY eﬁ%%%s‘ﬁ’e%‘ﬂ&’ 1%@%‘2{??“ eroge-

30 neously an i N nof ma 1s ues conprisi'ng spl een, ney,
liver, | ung,cigidma chahfb$eas, thyroid, cardiac nmuscle, and/or the ONS. In

anot her enbodi nenfn e i SPF AW ANMBSA SHPAESS! BRid target structure ¢
may be displayed and/or expressed weakly and/or heteroge- -
neously and/or not in renal and/or prostatic carcinomas

15 and/or malignant melanoma.

In further embodiments, said target structure may be
displayed and/or expressed strongly in apical parts of
the colonic surface epithelium and the epithelium of the
small bowel.

20 In still further embodiments, said target structure
may be displayed and/or expressed in association with the
apical aspect of the cell surface of microvilli and/or
‘brush border of the colonic superficial epithelial cells.

In further embodiments, said target structure may be dis-

25 played and/or expressed weakly to'moderately in the mam-
mary glandular epithelium and/or its surrounding connec-
tive tissue. .

In still further embodiments, said target structure

. may be displayed and/or expfessed weakly and/or heteroge-

30 neously and/or not in normal tissues comg;ising spleen,
kidney, liwver, lung, skin, pancreas, thyroid, cardiac
muscle, and/or the CNS. '

In another embodiment, the display and/or expression

of said target structure may be associated with

35 epithelial tissue.



of said target structure nmay be associated with epithelial ti si@am& 4 PIG
2004 7 In a further enbodi ment, said target structure may hde™ah appar ent
nol ecul ar weight in its non-reduced form of 90 and/or 220 kil odaltons. In

anot her di scl osed enbodi nent there is provided an anti-idiotype of a

target structur S ' qggy : %:c g -] P& Ls.Specifically
bound by and s?elgi??@%%%%i n s&%loma [ nhsdaf&n% ts%rrd%éc%/u%efﬁcaw neg n(sa:lhyn‘l | ar
bi ndi ng spewi¥e can yagrarerdl dndlaaetastwaigihir eln | it 9nerematicehtformai d
anti-idotyp j fical ed by and may specifically bl ock
said bi ndicﬁfgr?;{%lr%gc%/tf?lgg&q n]&;?/le(%é/%lﬁo %’r di scl osed enbodi ment there is
provided a bi ndimeEmstthet utiesalbsdd readoghiness: £ hargets giractded as

defi ned abo i i S O i gn i C ur e | n_one

enbodi ment a/ﬁ]?—;&d%%ﬂdﬁr:% sft r%c%ggé%aag}%‘f ocel[% hagsl CgelaérfL |en%1 Bt tHe bi ndi ng
structure ashidiiared -abbvieypd nistshdciahotdiely deotddsd enbodi nent there is
provi ded a t I,C st ression. o target. structure as
defi ned abo%&é][?%aﬁlel 1'(;{-1&;? Aneoﬁ#,a s}%ﬁlﬁ :f;rp sﬁstan%e unaei/ TP asnjtr?l-lasrense

ol i gonucl edtintd e ddwrc i hozyyref ow| secid &adgetandtthertwendodi nent there is

provi ded a substanc i.ch. bl ocks the,function.of a target structure as
defined above. ﬁ Ogjes}t,gl] Oqlﬁ 1'ﬁ:e’r éaaslp%cafn?:]t hlecpopt(r%reos%nréa}f %?/eenti on relates
to a phar megeetiTtalognpoisidkanh Imomod sayy et iectiw e lprdlnaigld at | east

one bindin u j ned above. In one enbodinent there is
e s

provi ded a phar eu conposition conprising as an active principle a
target struct urk as:tdefnodteabbve;]osrd awnaodiment dtheee ofs saialrideat get

structure as ,afioye, |4 anahel gubadi pent ﬁi@éf.a{ S SEddture as
phar maceutica conﬁm i 'on conprising as Hiadtive
defined above and which iz of an organic chemical nature.
In one embodiment, this binding structure may block the
binding of the binding structure as defined above.

In still another disclosed embodiment there is
provided a substance which blocks the expression of a
target structure as defined above.

In one embodiment, said substance may be an anti-
sense oligonucleotide and/or ribozyme molecule.

In another embodiment there is provided a substance
which blocks the function of a target structure as defined
above.

In a still further aspect, the present invention
relates to a pharmaceutical composition comprising as an
active principle at least one binding gtructure as defined
above.

In one embodiment there is provided a pharmaceutical
composition comprising as an active principle a target
structure ag defined above, or an anti-idiotype of said
target structure as above.

In another embodiment there is disclosed a
pharmaceutical composition comprising as an active

principle a substance as defined above.



principle a substance as defined above. 2 4 AUG 2004 WO 01162286.

PCT/ SE01100395 a I n yet another enbodi nent there is provided a acci ne
conposition conprising as an active principle a target &t u as

def i nedvaBd92286 or an anti-idi otype of said target stru@CISEIH8038%S i ned
above. 5 in still-another enbodinent there is provided a nethod for phage
sel ection conprising a conbination of an in vivo inmmnol ogically

presel ected repertoire of binding strucBures displayed on phage par-

ticles and subtractive sel ection gf phage panticles by 10 use of pairs of
tissues of di ffe.?lgrhtyep ear%?et%eelé.e I on etnbgtcﬁe%entlsof A enggt‘—’hod, sai d
presel ect ed vaaperd cigepadityiomiggustirsinqras & ecdntydqui e igligiaat - i ng

froma primtg.qdin & fder aobodri foeal diethody said pajgs 15 of

ti ssues are matched. Preferably, said matched pairs of tissues originate
from-the sarRf iFfi%ditdEISt IHMFTHS ae?rﬁ%?dﬁlﬁé?fi $b&% d tissues are used in
formof §rozen amid oyt i1dr reldthedd xadiqubimadit rclende dde b rddisiue Hsections
and/ or fragneq_:thsoémfj/orpeﬁs:aegl;% Ssetiseocq_{l.si ons. 20.1n a further aspect, the

present i nvention relat Ja method of i n Vits & hi st opat hol ogi cal

di agnosi s amsbmipiregricsi s Hhfarhuiranvired | guemobbgseask]lywheesehegtednple i s

contacted w east : ki t LN above,
and an i ndi gﬁﬁtéﬁ%é}gb yr?ils%g]%%%%%ﬁ#%géf?%sﬁg gg%lbeﬁ\%ﬁi ch has
been frozen tdmd/an anst raubtragticsl g paianfeh ehdeddedrbirdes b¥ctioni ng.

I'n somey gNMDQUTRIE SHa 58 b ATat N0l B Yo £ 0IDF £ SLcht BHEnCE YpERY, tunour
screeni ng, tunour_diagnosis and prognosis, the nonitoring of prengllgnant
conditions. . 30 % Oél%tqmoq]d??%ro%%@,m‘? odr 831t PRGERLPGRSr el at es
to a met hod-depedtioiid raF dbaghing sstandcpipgsosre anfibodnasnekiigiaat - -
di sease, wherein, concentrations in bodily fluids of at |east one bindihg

structure asRBAiTe™ & BHgW S s assayed.

In a further embodiment of said method, said pairs

15 of tissues are matched. Preferably, said matched pairs
of tissues originate from the same individual.

In further embodiments, said tissues are used in
form of frozen and/or formalin-fixed/paraffin embedded
tissue sections and/or fragments and/or cell suspensions.

20 In a further aspect, the present invention relates
to a method of in vitro histopathological diagnosis and
prognosis of human malignant disease, wherein a sample is
contacted with at least one of the binding structures, as
defined above, and an indicator. Preferably, said sample

25 . is a tissue sample which has been frozen and/or formalin-
fixed and paraffin embedded before sectioning.

In some embodiments, said method may comprise tumour
typing, tumour screening, tumour diagnosis and prognosis,
the monitoring of premalignant conditions.

30 In a still further aspect, the presept invention
relates to a method for in Vitrc‘diagnosié and prognosis
of human malignant disease, wherein concentrations in
bodily fluids of at least one binding structure as defin-
ed above is assayed. .

35 In one disclosed embodiment there is provided a

method for in vitro diagnosis and prognosis of human

malignant disease, wherein concentrations in bodily



35 In one disclosed enbodi nent there is provided a nethod for in vitro

di agnosi s and prognosis of human nalignant di sease, whergim l&paﬁentratrons
in bodily 2 4 AUG 2004 WD 01/62286 PCT/ SEOL/ 00395 9 qurds 0 anti gen
conpr i SO 2R%r get structure, as defined above, or an BEFPEQNMHS pe of
said target struc- ture, as defined above, is assayed. In a still further
aspect, the present invention 5 relates to a nethod for in vitro diagnosis
and progno- sis of human nal i gnant di seas®, mherern concentratrons in

bodily fluid e [ 0] gety
struc¥ure flgi?lnegnﬂooégﬁﬁgéha%Bé trfqggrg gg sar f%?get structure

as defined aBefénedngbeve pprapry anst -dad obypei @é §tarl@cttt§’r1é!eta35fd§#¢ned

above, is aﬁﬁgﬁedaslaegmggaeab@b@clq&e@s%@g@@rnent there is provided a
net hod for in vivi di agpo hs and. prognosi s of _human mali ant di sease,
wherein the Iocal'Ea?ig g LPTEBRE: 25RECEs LPRIPRESSHtudIYERE RN def i ned
above, t@& tupeliatdepesi hsmenhad I:mm‘arlnsumt&@t disgtielsdamanell prayomne

enbodi nent , i.d b S ture be a nrster d to.the subj ect
bef ore the % ernthgﬁronmaﬁ aPUth Sﬁbo%@ saﬂﬁngﬁ#%lonétructure

may be accunmhabedlﬂm flrads @ép@scpyplbﬁ:@fsEOIananﬁuEﬁheammmmmmHﬂent,
said method pRy QetQEQEE'E%Ehﬁ%urEn %%td%EQE%%fa%b§%|°%ﬁd gg@ﬁa% {ent there

is provided a_~nethod™for therapy of human I'i gnant ‘di sea erein at

| east one bi ABEREYSEr 0t grdd 5§ra!ert| r%&%ve: e¢ dedinscs EdBER « A2A human

subj ect 125 bh hur tbaksteshedbiv@dingOistsricturRt,hed aiithdd Rbdige, sf&ucture.

has been changed by being genetically linked to nolecules giving the

conbi ned nol@%ﬁ?geéhanged phar maco- kinetic properties, or by being

derivatised. In sl hnatiothelisdi sebasatbaiihedt MERérd h’_@ @rogidd@ Provided a

met hod for t re target structure,
. @bggBd fgr vgahiégﬁqgls aﬁgﬁéfhgp, %

as defined a mni st er Jec Bhe enbodi ment
mal 1gnant dlsease, wherein the localisation of at least one

15 binding structure, as defined above, to tumour deposits in a
human subject is determined. In one embodiment, said
binding structure may be administered to the subject before
the determination. In a further embodiment, said binding
structure may be accumulated in tumour deposits. In a still
further embodiment, said methed may be quantitative.

20
In yet another disclosed embodiment there is provided a
method for therapy of human malignant disease, wherein at
least one binding structure, as defined above, is
administered to a human subject.
25 _ In further embodiments of said method, said binding

structure has been changed by being genetically linked to
molecules giving the combined molecule changed pharmaco-
kinetic properties, or by being derivatised.
In still another disclosed embodiment there is
30 provided a method for therapy of human malignant
disease, wherein a target structure, as defined above,
is administered to a human subject. XIn one embodiment
of said method, an immune response to said target

structure may be elicited.
35 In further embodiments, said target structure has

been changed by being genetically and/or chemically
linked to molecules giving the combined molecule chang-



of said nethod, an i mune response to said target structure may be
elicited. 35 In further enbodi nents, said target structure hag ,jae

changed by being genetically and/or chemcally 1linked to nolecul es giving
t he conbi ned nol ecul e chang 2 4 AUG 2004 10 ed pharmacoki neti c properties,
or by being genetically and/or chemcallp |inked to nol ecules giving the
conbi ned nol ecul e changed i munogeni city and/or antigenicity pro- perties,
or by being derivatised, or by being genetically nodified. In further
enbodi nent ssdfphsamndcoisidetdc padmkritiasgebr sty betingegdast iwediym xed with

ot her nol e t i he. e i icity.properties, or
w th adj uv;&r#tq?.%rl gh?/rgifé/agr%t Eéﬁ%} L34:{: Bnggglgfdso%ﬁgg@ﬁéerdgmlgégﬁgovi ded a
met hod f or ndiecapy ofaruadadmmehdégareict tei sedse whelgemi @itysplost ance as

defined ab 1S cadgg Nl - : | : rt mbodi ment s
of said rre%\%ﬁ}%géi %} %gj%géggc%&#}ngggg’ bi%%yg%ﬁﬁégg‘{#‘%gg%ﬁgeneti cally
and/ or  chedddlirg. | | Hkddrebenvtemdissnys vohgaihemetimsl nedidol ecul e
changed pharJReeKLPalLG, Al QRETLLES miQEaPY; BeIRGedehb¥a]19edr, [N ONe
enbodi nent, an i nmune response to sali sujb.st.ance may Dbe elicited. In
further ensidiemthesnbiturs ghangeddnmyapdenigiiyst anepenwieshavs been changed

by being gepeti galhvadnd/ or chemcally linked to nolecules giving the
conbi ned nol ecul e changed innuno%enicit and/ or anti-genicity properties,

or by being gerfét ¥ehl RyoTReH fieglosed swbolipert Hdlerenbsderrerided said

subst ance nBMRAYE BeenHirygd ¥ thirRhhakl feleaukeseis WHeveihhg mi xture
changed i mmnogenl city properties, m xed wth adjuvants. In a further

ar ea
aspect, th&YREEEBRE FhASHEPEA FRIG d8 pdmirigtsacdf Lo e ™38 ng structure

di scl osed ahgvecktn the rupteparalivdinehtd sedicanratnd®r Jhe di agnosis and
prognosis of human nal h}g{‘}ant di sease, wherein the |ocalization of the

bi ndi ng st riTOSGPBCE FMAXIFBYF Bepb<ireord RetRaimonganetiradley erbok ment of
sai d use, tdericAllNJ iSikedCtdrfol dtay chegaetinihat ednbihddmBUEcE@RPOSi tS. In

anot her changed pharmacokinetic properties, or by being derivatised.
In one embediment, an immune response to said substance may
be elicited. 1In further embodiments of said method, said
substance may have been changed by being genetically and/or -
chemically linked to molecules giving the combined molecule
changed immunogenicity and/or anti-genicity properties; or by
being genetically modified. In gtill further embodiments,
said substance may have been mixed with other molecules to
give the mixture changed immunogenicity properties, or mixed
with adijuvants.

In a further aspect, the present invention relates to a
use of the binding structure disclosed above in the
preparation of a medicament for the diagnosis and prognosis
of human malignant disease, wherein the localization of the
binding structure to tumour deposits is determined.

In one embodiment of said use, the binding structure
may be accumulated in tumour deposits. In another
embodiment, said use may be quantitative. In a further
embodiment of said use, the'binding gstructure may be used in
the preparation of a medicament for therapy of human

malignant disease. In still another embodiment of said use,



enbodi nent, said use may be quantitative. In a further enbodi nent of said
use, the binding structure nmay be used in the preparation of éaspedpganent
for therapy of human rmalignant disease. In still another enbodi nent of
said use, 2 4 AUG 2004 10a the binding structure nay have been changed by
being genetically linked to nol ecul esogi ving the conbi ned nol ecul e

changed pharnmacoki netic properties. In a still further enbodinent of said
use, the binding structure nmay have been changed by being derivati sed.
DETAI LED DESCGRPRTHON GRrTHEuE NVENT [MaNel hetheclsalgedt Pprbametchod according to
t he i nventi N ect1:0 Lhat ' ' and

cells are Lf}s)%c?tgl‘szg?%g fn%t%?i gfsﬁéloe%%g%ggl‘éﬁé%o%@ﬁﬁﬁ;%&%’?%% tissue
secti ons shduwingedephawennokbhet byirmipertaceri dn wi shithefunthgirnal structure
and. phenot yag.Ju:ahy oPTR38MUEC. cHiepIRENAY das dave! pRPt-aRdpanpl i ed us ng
an i mmune col on cancer phage library for Subtractive selection on matched
aut ol ogous gwngedoby cegigyy dadivotigiedcancer tis- sues resected from six
different pai8RES pEe:@rrbleor SRireGloansRgei ficities, here named K293,
reacted hono- th ours used in the selection 2 4
AUG 2a04 WO 01/%622%6 PEirSHEOMY BoBbed rrcayding ety thestpveriedity to nor mal

col on. O ongsgiet BethronK293csheGidtiohtYoPatiahr wereidlequantly found in
the |last selection rounds suggesting functionality of the tissue based
subt ract i orfdpr 8aehuses prefBe eftionialexpresdicgs 6F1¢He /293 defined tunour

associ at ed Mntd1gepsxéd Assh¥ Sde: o BhoblenrResndayRs1d/0e8d i n patients
rather than by in vitro cultured tunour cell |ines underlines the

advant age dfiFerérévihide e originpl istEHEt weR tarehBhaRoRe $dpBEYi on
mat eri al s vwherelOeal m ng for identification of reagents to novel and thera-
peuticall'y appr O‘B{ei ?nte%hgélnx?a%r d%?rg gllaeaé eacxiztdag{aip fé]ds using an immune

colon cancer phage library for subtractive selection on

matched autologous pairs of colon and colon cancer tis-

sues resected from six different patients. One of the

gelected specificities, here named K293, reacted homo-

geneously with all of the tumours used in the selection



Furthernore, the K293 anti body denonstrated strong reactivity with
colorectal ; pancreatic, lung and breast carcinoma and hi2ghlAYGr288% ri ct ed

react i visig/oraeis tested on 15 a |arge panel of normal tlféy@fm,@ﬁg surface
reactivity was denonstrated and together with | ack of denonstra | evel s

of antigen in circulation, suitability of this antigen for tunour

targeting was suggested. This was al so supported by K293 Fab-superanti gen
SEA (D227A) denobn 20 strating prelimnary evidence-of targeted therapeutic
activity in Buthuneny sedsScioteddy tashagmadt epdoransSlguemtwikhuriee t unour

cel I s. Finalgyss byp@éifneixycaaeﬁayﬁ%apey FHeR@ TP Gurld S&Y é(}%%?

ant i body frggnents purification of protein” 25 fraction coul
acconpl i shed2Fhes¢tactich éﬁﬁégﬁeﬁuageﬁtNﬂﬂ3§U$§qa9?qﬂﬁﬁYtﬁfrﬁ#ﬁredu0|ng
SDS gel chr opbgsue gbapsy, saBdrhRepibdi spgireashi.on and sequenci ng yi el ded

th tide f ti t GAPDH,

gl yoor il Hehyde- 3 BHEEPFARELaLnSUPEHERLEE. O30 e Kpods HE RGN SR st s
strategy to aseotidyedpapnogygpsc (BhR) ebegnthe hetwesn phemelypes déseased
Lis- sues, andolidifephiyehbe 9epes cpodl! BG qtnT LA |1 GXRL LSS four

nmol ecul es. gy was I Ng” col'on cancer
associ at ed a%%lheh%nﬁﬂduaﬁﬁrbéaﬁéstBQ ﬁéﬁéﬂtﬁgamaﬂdtﬁﬁkﬁyanﬂagwﬁs In a

wi der perspegtiNg citB8cdgretopad Bt bad GRY ke seahe-ApRd i gk n ot her
research flelds using tissue pairs such _as normal versus 2 4 AUG 2004 WO

01/ 62286 PG‘?EEBE&O@@@51@?ntFﬁFF§ﬁé8nonnﬁFé‘B§n\F§r &5 nowmt ard thsetes for
i denti fi- ca@e@m@éllpf hpﬁﬂ‘&b@ﬁ}atél &amaaroas@%\cqlaca@&raxﬂilgsé@éus mar ker s

dt t Th f th i 5
for subtraction of "FHAGEWPFEy aFrBaKAas B0 BREHy SarPnr i iereng A
cl ear subtractachivitgneibhndbigrephade @nhch@@ﬁﬂbwmmungnimﬂ lsoeh st be
achi eved “S'@9r85&§§§1§§80ﬂgagaﬁoﬁés§9359 %%3§§¥63 P itested on ..

br oadl y-reactive ur - speci speci ficities.
15 large panel of normal tlssues Cell surface reactivity

was demonstrated and together with lack of demonstrable
levels of antigen in circulation, suitability of this
antigen for tumour targeting was suggested. This was also
supported by K293 Fab-superantigen SEA (D227A) demon-

20 strating preliminary evidence. of targeted therapeutic
activity in a humanised SCID model using heterotrans-
planted human tumour cells.

Finally, by affinity chromatography using immobi-
lised K293 antibody fragments, purification of a protein

25 fraction could be accomplished. The fraction appeared as
a MW 35-45 kDa band by non-reducing SDS gel chromato-
graphy, and peptidic digestion and sequencing vielded
three peptide fragment sequences supporting homclogy to
GAPDH, glyceraldehyde-3-phosphate dehydrogenase.

30 The present  study suggests a strategy to identify
phenotypic differences between normal and diseased tis-
sues, and indirectly the genes encoding differentlv
expressed molecules. This strategy was applied on iden-
tifying colon cancer associated antigens and antibodies

35 reacting with these antigens. In a wider perspective,
the developed method may likewise be applied in other

research fields using tissue pairs such as normal versus



10 is a slight sinplification since the 1F antigen is weakly expressed but
not conpletely absent on small bowel tissue (Tordsson et2 alyugulam tted).
Consethatohg 288 m nor sub- traction also of the IF phags, Bgﬁsreduced
the sepa- ratron of the two specific phage. 15 In addition, en acet one
fixed tissue sections of Colo 205 tunours grown in SCID m ce are used
instead of cultured intact Colo 205 cehllss for the positive selection step
(and uterus tissue sections for negative selection step) the yield of IF
phage decr easédat2d @rltratoim: mm@x&ﬂ iimestuirel thes@@45fphagdentélfd-(Fig. 2

and data no 'aﬁr&r%f F en is
sensitive t% Fli%gl}tﬂ?%fn l'(%‘Ir.fl at tgf di ng §§E%PI€ E@‘ﬁm&ﬂgag Fggg{é\%m tive to
t he harsh wagk&enss&nd ri'—atn&e‘:tﬁ ssue based sel ection nethod. 25 The addition
of a negative sehggt 'eQE'IJ. %i%&@%é@@ﬁoﬁédaQOEhéhaﬂEnghe

relative_ yield of t 157and i F fromcells as ¢ d to positive

sel ecti on oﬁpyr(c?orj{]f%oﬁ? raﬁtlﬁfbﬁfﬁt%b‘}g%oﬂ}*}??ﬂ?hﬁstW@Sngﬁ@iﬁal tedty of

the system damdat Imbdmgaystfenr eactdlgam édibBﬁautiadsusOﬁreneobshyllhgund by

| runoh ot IREal Lha, AISPS RS LS e IcEPIELUSL el Brafld °

spe- cifici nydqdlttige SGEsssmﬁm&mihqxhag&paelsen’mngnbmsdélgﬁvnaeﬁlsner at ed,

thus providieg 13 0agis d\fort SRILALL VP S ?geyfwle&egoc?he '1@1&%@“0“
P n each’ se mum

repeatin the a sorptlon ste ection round

| oss of1® 4isue =odghtiwsiowlsdigmtpen 1sBnpe3ble13F pRadech élsd)"e@rklb’et ween

sel ection r SMdd HhEHERS ok ﬁiycasgéﬁtoéna@lﬁ.amt beke 1SN ihe
ore_ it was denonstrated that repeated

i brary sel ections were perforne
negative adsd ﬁﬁc{] HiPrs %’EE?JL EfH‘P’%‘a"c"'rP Libt FAREPFREEE! ¥et PoRPOENFUREs nor &
effi- cient tredtici ngl=so asis artps | TNSphege ma?dhaﬁealrbdae\eeln theelsegis-on
rounds. Thi'g Ay, Note NAYE B8 Fed AWASKagh!
15 In addition, when acetone fixed tissue sections of
Colo 205 tumours grown in SCID mice are used instead of
cultured intact Colo 205 cells for the positive selection
step (and uterus tissue sections for negative selection
step) the yield of 1F phage decreased 12 to 1lé6-fold more
20 than did the C215 phage yield (Fig. 2 and data not
shown) . An interpretation could be that the 1F antigen
is sensitive to fixation or that binding of the 1F scFv
phage is sensitive to the harsh washes used in the
tissue-based selection method.
25 The addition of a negative selection step using
uterus sections did not change the relative yield of the
C215 and 1F phage from cells as compared to positive
selection only (Tordsson et.al submitted) confirming the
specificity of the system and the negative reaction with
30 uterus previously found by immunohistoch%gistry using
these specificities.

In -conclusion, in spite of the lack of an optimal
tumour-specific phage in the model, efficiency and spe-
cificity in the tissue-based phage adsorption was demon-

35 strated, thus providing a basis for a subtractive dis-
covery protocol. In addition, repeating the adsorption -

step within each selection round (with a minimum loss of



coul d be expected that different strengths of the nega- tive selection
achi eved by performng various nunbers of 10 adsorptiong 4 aUER0 sel ection

round Wi ¢lasde | i ke a tuner. By this, one could gradua#étgﬁmmﬁm%he

sel ection outcome fromantibodies to highly (broadly) expressed antigens
(no negative adsorption) towards antibodies to strictly differentially
expressed antigens (repeated 15 negativeisel ection). However, the present
data from nodel experirments denonstrate that the power of positive

sel ection grekage vésédbder: hatweennegaertd onereptiden wiAllsgnamasedf the

speci ficitieshaeserieupdcdt ockonagkoeguenai.es in a narrow 20 wi ndow of one to
two sel ection rounds, afﬁgrixgich con: tinued rounds of selection seened to
[

saturate the sel edt¢foh FanydSehect 6RpSs eren PR EogaEcs e H%ss

ghanged t omﬂtb dvaaQ’Ot‘iembflﬁgf}hyedeahhtvFepﬁhitbﬂd ir&‘gari]:AFVeObSﬁdi?iﬂiQih made g
uring the subtractiv | bra 25.sel ecti on.was _the ny, sel ection. rounds
needed 18 obTePRE K nEgR oeh BERPEGA V61 SERRa AT bR TS TR e com
pared-t o t hecRedtyoondy songikl pdsofbtdbaist weren useldedin aldg seosinti vel y- on
cells or tis 11,0 | Sept.0di = I ' rv. as an
ef ficient fi?%g?égga?ogéFﬂggﬁaFg?gt??%?hgﬁe%%§géﬁgggfgﬁg§£%n e'If%rary
and may pro%9PdeCabBagkperseddespgniid fepentalsteganatisopistthe negdpes.

E.g., a snal{eveeBeichbiBBh haglakedl bwvge%fb&m@fg VIHRRLs Qfudpimdiresto be

used before the oBthaI selectjon _round is reached.. This woul d bi as
sel ecti &R t REFAEPERENES1PYEARCTT FEALLEAOH 1 ISk fFts deddee @
tunour -restrtched. agpt LBEBS. oded cAUBA2GR4duAD 1601 3238 G HRCHR A 160395 14

miri e anti HB0F SERGeREPI BACBYOCRRE RbAIGIY { GERTS Sgy SRAEVER ant! body
responses tamtideser i{monatgalbétee adsoirpad ondr itatvsonds entnidrodiles thoiman
ant?gens, - sughy28:ayl A3RELG8N% 12V X2 ML hne YRS Sl daagn €l f ol ted
i n humans and near - hunman

15 negative selection). .

However, the present data from model experiments
demonstrate that the power of positive selection greatly
exceeds that of negative selection. Also, some of the
specificities were found at low frequencies in a narrow

20 window of one to two selection rounds, after which con-
tinued rounds of selection seemed to saturate the selec-
tion filter and the composition of specificities changed
towards more broadly reactive antibodies.

An observation made during the subtractive library

25 selection was the many selection rounds needed to obtain

~a high pexcentage of binding phage. This should be com-
pared to the 2-3 rounds normally sufficient when select-
ing positively on cells or tigsue sections. This indi-
cates that the selection served as an efficient filter

30 for the majority of the specificities in fhe library and
may provide a basis for designing optimaf selection stra-
tegies. E.g., a smaller enrichment factor allows a larger
number of tumours to be used before the optimal selection
round is reached. This would bias selection towards the

35 identification of commonly expressed tumour-restricted
antigens.



species. Only frequent TAAs are practically useful targets for

I mmunot herapy in a |large patient population. This 10 ex Iugﬁ§2mm|que
indiviq@,uf% ur specific mutations although these repr Ly t umour
speci fi A ns. Since frequently expressed tunour- aSSOCIaEe antlgens
in the najority of cases represent normal or mninmally altered (e.qg.
posttranslationally nodified) antigens,i%g primates i nmuni sed with human
tumours nay be a supertor source of antibodies to such tunmour associ ated
antigens. By thaomjatiton of memdcTeps tant Hsodd &4 subtumoutive phage

sel ecti on, S f ' | nd t he
out cone of spec&gl c%?e%gé é]%%u %Qggﬁ%%t?% e?ﬁtg%l?] g?% ggm?%g% f ication
of a conlm(ﬁhﬂ)hthidﬂmﬁnt%@thﬁogﬂt|H@Hﬁﬁ%¥:a@@tbb@ﬁEsIEE@WMﬁﬁ@ i mune

col on cancere 4 Oref deMRindsd NBe tiibes URL AEET V¥ L1 at L SAHE PASREALRA! ection
accordlng tQ the present 1nvention as_ conpared to direct positive

sel ectio QE%C#PE&Q%WSQ5SU%%b%?t%%%?a%Eb%%F?s PﬂV§ RPESt RESER  The

sel ected cl anesce ePresentieseiyel hei K8@3i s prGhanéi §hiyndarohsidsat ed hi ghly
honobgenous staining of all colorectal carcinonma tissues included in the
sel ection prototof; and very linited reactivity with normal-col onic 30
epithelia. The subtlaciregquesmet etMs)nafélpmcdﬁéahbﬁ aseffailr aarglessot ype'

specificity E#%gnaﬁ¥%6 ?P%§2a2ﬁ|? #Pg mg ﬁts %hlgkg%ﬁ{eqﬁsjpetmeen

norrmal and
i ndi vi d&él s, ex¢11ede$ Henqmzeem@wl@wlmt@mogacﬁpggcﬁlﬂamt@dtlpma of 35

tissue origi MESe Cl-88+ EEHH‘EP@ PeGbLE & loy Sirt: s the
criteria seté’lﬁé or t HEge "represtAl] LRGLIPEAROLE| LiecdThd) Bkt 4 /SE01/ 00395

15 al nost C%W%t%??q?%mﬂl’l%ﬂpwsﬁﬁ@ KPBsur ypESEriases mtigans {
Eukaryotic cghlshdange]erevi ous! yabeanrepedsbat B8Pmallr @t migr1isel1E6E i ons to
dent! 1y ool Ly SUrL8C0e 20" 508 2nbRUBYShAT LD FORLEIR! QIS N0 ool Is
15 primates immunised with human tumours may be a superior
source of antibodies to such tumour associated antigens.

By the combination of such repertoires with subtrac-
tive phage selection, further dissection of the reper-
toire may be feasible and the outcome of specificities

20 could be better contxrolled. The identification of a com-
pletely different set of anti-tumour antibodies from the
immune colon cancer library when using the subtractive
tissue based selection éccording to the present invention
as compared to direct positive selection (Tordsson et al

25 submitted) supports this hypothesis.

The selected clones represented by the K293 speci-
ficity demonstrated highly homogenous staining of all
colorectal carcinoma tissues included in the selection
protocol, and very limited reactivity with normal colonic

30 epithelia. The subtractive selection filgfr defined a
narrow phenotype 'specificity for allowing passage, found
in the small difference between normal and malignant
colonic epithelia which was common in six 1nd1v1duals,
i.e. the patients from which each such matched pair of

35 tissue originated. It was clear from the specificity

analysis that the criteria set up for the filter was



tion, tissue sections would permt the identification of reagents to al
ti ssue conponents expressed in vivo, including antlgenSZMegWIded by

tissue @Rydr@amgental fac- tors or structures that are inpgs QY
difficult to 10 reproduce in vitro. Two of the four teste orect al

cancer cell lines expressed no detectable K293 antigen either as in vitro
cultured cells or when grown in vivo in $&£ D mce. In addition, another
five cell lines cultured in vitro were 15 negative for antigen expression

(not shown) .a¥westrequehetah AodbgdAedubyexeed@ioth tyaen dbrspéeif K293
antigen in patient derived tunours seens to be lost to a large extent when
colon cancer cefls are cultured.in vitro. Ln addition, the expr essi on

coul d not be i ndUEdRaBYCRYCoFedilAghale PEerViously keam %%nﬁ@érﬁ@host
K293FabSEA/ E&ia&usvenselet:ewnwaeot haeheﬁﬁ_rgt e s@ﬂé&f@%

speC|f|cﬁ} ﬁﬁ ygis allow pcreas sensitivi d d crease

backgr ourTd. %anfPUE?ngggs % %FB PEZEE HPREDTFEVFC col on,
breast and 2&6itmngtiasuensemsiochs twbeldsperitiy mhdlnﬁﬁnﬁiﬁﬂmmslon of
K293FabSEA BLLab8nPESEI 4f moel%@,doeo ofplcfiet ol S Jild o A yfgh! . The

reaction is not-confined Fima rs sin réquéhcy of
col on cancerlﬁﬁlﬂ@%ageéntaggﬁssN@@@lgﬁﬁdnéyr@aﬁﬂuﬂt%nvxrpmmﬁntmlmiamand

no reac 30 t{gps\es eeweeeéesnt%eswee 1%&5%&@1&%11 EORELE PG s onl y
restricted reactian was seegen in mal |gnant el anona. Nor mal ti1ssue

reacti vitdy hﬁﬁpﬁﬂﬁycﬁeéﬁ V3&A@-in the apical part of colon and smal |
intestinal epithefwgnbéinghei Aogir-andikat eplbieliam @Qﬁhdéﬁ ST oLk g

t 35 I | e | s_that

K203 abSEA ETABIRAESt BOoHeARTEGENS KAES S A BrEL SO ar 7% BBV wo
01/62286 PCTeSEOLL8083608116 orhaheelbr@wmfamevmvdxnd1Smmmmmlead mml i gnant
cells. NoBAREL16R) OdnBUAASA FLO8 LA hARCES IAGKAth 3n ' DPPB! §8Le CC!!

surface outllnlng & mcrovil of the sup St
15 negative for antigen expre851on (not shown) .

The frequent and homogenecus expression seen for the
K293 antigen in patient derived tumours seems to be lost
to a large extent when colon cancer cells are cultured in
vitro. In addition, the expression could not be induced
20 by growing the cells in vivo in a xenogenic host.
K293FabSEA/E11l fusion protein was the format for .
.extended K293 specificity analysis allowing increased
sensitivity and decreased background. This construct was
shown to react with a high number of colon, breast and
25 lung carcinomas. In the majority of these tumours
K293FabSEA/E1l is positive on 90% or more of the malig-
nant cells. The reaction is not confined to primary
tumours since a high frequency of colon cancer metastases
also shows strong_reactivity. On the other hand; no reac-
30 tion was obtained in prostate or renal-cell cancer and
only restricted reaction was seen in malignant melanoma.
Normal tissue reactivity has only been found in the
apical part of colon and small intestinal epithelium and
in glandular epithelium and its surrounding stroma in
35 normal breast.
Electron microscopy clearly reveals that
K293FabSEA/El1l binds to an antigen that is expressed on



epithelial cells. Apical staining also domnates in high 5 1y
ﬂifferentiated, t unour s Wni:fa Iowrmder;atehturmijlrs ten](ctl z}g‘ugie 4 ]
onoge ositive on all aspects of the ce sur é i?} Uug
K293Fa%§%§f"%£does react with nmucin-like material in ggﬁ’%é | g” gl andul ar
formations the antigen 10 could not be detected in a pool of plasma from
colon can cer patients. This pool showed.high |evels of the CA242 colon
cancer antigen indicating a high tunour burden in the patients. Since
K293FabSEA Eht iceldt eaitlacepest Homh mornd aid ada iyt AeT1Pri DAry
tumours and_on. 3.4 cqgl on 15(:0can3:<=f_{r53 et astases, tlhi sai ncgi cates t hat tfge
epitope is Hﬁ’trmafjfi &Iﬂ nefb"}' e8se h i cut é’(ilhsg a?ﬁltg% BAThERBBESBSEA EI |
shows sever gkeldhavadicerd shitdsiniwly dhemakiesratilin ersthagsasenttandldat e
for tunour Hisng: id receani gl L SOMSREY posi tive
primry t und ?g%%%&%%et%%s%laés'eﬁﬁggll fﬁ%k%olnmsgg:ha%%cg rest??%?e?n%%ﬁgl

ti ssue reactlivvidiffeyentiafietisunouse vdrtlg Py Hepderrts pkensels ohenfle

surface of LW Hedgene A Wpddi thividod BN Afbe@es &hathkscaot

detectable in _the peripheral blood of cancer patients. 25 The potenti al
use of K293E¥FSRSEE11 for tunour targeting was further supported by a

t her apy experi menfl tHesigl) KUIBREEERA ARID Wode afdé g SM th nmeeinCbikared to

a non-target eﬂt crontlr ol_ FabS fusé op, Rr & aiur_n,fm_lﬂrg9€>FabSS El% ého%d a nore

than 80% r ed&S oo S T Y Urb i & G 1o Th- tRa patiFt 3RE4EP

cavi ty.10 | mnedld stochee detiectiedxamaarooh of phaseat EdohSEZAdInt gavar s

growing in 1:GE. 4 ndi t i [ n ls are
%@K%@Flﬁgﬂ@. ﬂ@{&é%&ma s mﬁ%@ _‘I’J;]?{g@fs "B gna &Agsb

positive wt EA/E11l (data not sho ) I ndicates that sonme of
t he K293Fab afd@it iGANGnARt k390 sligbi gt b | &l rigl otitmows kprdes BR a

byst ander effiRCtpatPisit S| Bindy ©ydPdpSeL ghepses f sePbAghynBBagyt €& This,
In tunours resected frgm col orectal cancer patients, 2004 WO

dermon 2,4 A
01/ 62286 PCPPSE@ /BH3HE 112 XFWINFHY BE HIZRerLHReLERt age BF pééi EPveTcel | s,

the theis cancer metastases, this indicates that the epitope is not
highly expressed on circulating antigen.

The K293FabSEA/Ell shows several characteristics
which makes it interesting as a candidate for tumour
targeting: 1) it recognises a high frequency of posi-

20 tive primary tumours and metastases, 2) it demonstrated
restricted normal tissue reactivity, 3) it binds to an
antigen that is expressed on the surface of tumour cells,
and 4) it binds to an antigen that is not detectable in
the peripheral blood of cancer patients.

25 The potential use of K293FabSEA/Ell for tumour
targeting was further supported by a therapy experiment
using humanised tumour bearing SCID mice. Compared to
a non-targeted control FabSEA fusion protein,
K293FabSEA/E11 showed a more than 80% reduction of LS174T

30 tumours growing in the peritoneal cavity.s;Immunohistoche-
mical examination of untreated LS174T tumours growing in
SCID mice indicates that only 50% of the malignant cells
are positive with K293FabSEA/E1l (data not shown). This
indicates that some of the K293Fab negative tuﬁour cells

35 potentially could be killed by a bystander effect, pos-
sibly by cytokine release from T lymphocytes. Thus, in
tumours resected from colorectal cancer patients, demon-



rapeutic efficacy should potentially increase. The K293 anti%en mght fit
into the group of "sequestered" antigens always present 2t AEE Y ti ssue 5
but undgro gx@nsgl circunstances not exposed to the i munepcpiBéitsod N col on
and small intestine the antigen is not present on the basal surface of the
cells where '"it would be exposed to circulating antibodi es and

| mmunoconpetent cells. However, in manyitunour sanples, the K293 antigen
10 was found distributed over the entire cell nmenbrane and would thus be
exposed to tHeratindl athogherkpoBraBLEBREPE BESdSE iFisstaeics f ridie tHee -

speci ficity papditecobfextatinghbutgupsthytisedyCca@irecancer binding
antibodies. It is thui gglikelg t hat h% QLnds to t?éée 15 known tar get

mol ecul es. The apteal *27ai APhOSF MoPhEl F1E ol BROhY PR SHENPSEN E11 show
simlarities"seqhdsteradti antigenswelWagst prEEAntHIwWE tRyrmadnti fosies

agai nst e o] r act .w | oGyt es. an r
nacrophaggs}gg%r?ﬂgéﬁn?g?ﬁgﬁeg@%ﬁ&ggF%ggﬁsiggFegggF%k%g%:eﬁ%giéHﬁW%&ghe
circul ation @yi¥temediascalenr aninamkél inbestdne- et antcgeareris et col on
cancer reacthy¥es@nti onbeflbepaBis 481PaBRUB7213 %@1ﬂ¥”ﬁﬁéﬁ3ﬂf%(W5ﬁh§gtero'

geneous reactivity in _normal colon and al so appear dis- tinct fromt
specificity Bf R¥B3sedhte rirgriatipgeantibgdiege andc imurpcampetent

anti gens whi ¢81hayeHawdirEEer @At madi/Stinbuli 8Rmp1 20N e GCl 9N A%t Loapar ed
to the 3R}i en ﬁeﬁggniseg b§ EZaB. The, devel oped suhtractive tissue-based
phage seéilec-"#F oh HBEhBASEELBHERAGOYETt hBSi APERTS T EHo MTRIRES 3% 30
di mensi on t owvatdethdssbevexpotsedhnol beegirGalamnicsi.and proteom cs are
based on the identiEi ' di ep=._tikally se enes. and
proteins. These U%?%%gggbggggg%léggﬁ%oﬁ%gEéﬁgkdﬁsp aﬁﬁ%ﬁ(%éhéﬁﬁ%éik%
thensel ves whefede plicexdshrobogyediienhdypresehicdlmremaroreysetndingg

library of phagepdigakayed &gaaﬁﬁgsuhgiﬁgige%ha%ﬁq@ $8lds @OGRLSSUE
expressed targets. 2 4 AUG 2004_ WO 01/62286. PCT/ SE01/ 00395 18
15 krnown target molecules. The apical staining of normal
colon by K293FabSEA/E11l show similarities to the reaction
seen with anti-CEA. However, antibodies against CEA have
also been reported to react with granulocytes and/or
macrophages. Furthermore, the CEA antigén is readily
20 detected in the circulation and used as a serum-marker
for colo-rectal cancer. The colon cancer reactive anti-
bodies B3, 19-9 and B72.3 all have restricted hetero-
geneous reactivity in normal colon and also appear dis-
tinct from the specificity of K293. This is also true
25 for the MUC-1, -2, -3, -4 antigens which have a different:
distribution in normal colon as compared to the antigen
recognised by K293,
The developed subtractive tissue-based phage selec-
tion method according to the invention should add a new
30 dimension to target discovery technologigf. Genomics and
proteomics are based on the identification of differen-
tially expressed genes and proteins. These methods
directly involve the display of the targets themselves
whereas the technology of the present invention uses a
35 library of phage displayed reagents to dissect among cell
and tissue expressed targets.



The identification of a reagent to a novel target provides efficient means
to anal yse the tissue distri- bution of an epitope and fof aggrghy cati on and

char aC'Wb%i/kf’&?Ei on of its corresponding antigen(s). Thel,@q,, Rk at i on of
t he successtul affinity purification and characterisation Dy sequence

analysis of a putative target antigen for the K293 anti body, exenplifies
the strong potential for such antibodyiprobes for efficient and rapid
target identification. Three 10 ami no acids 10 | ong peptides show identity

to the gl yceral ddinedéd@ntifhioshiare ade Ry dregigahtodenas enaod bcubegesuggest i ng

that it m : rn{ga%% taﬁﬁ&%% ' .0 the
identification ‘}(}?e%t tg%fg?lg?fé%es, thi st%% echnol 0?83&?‘%;}‘%5 0 S{%g%?g&

al terati ons Puts-am QPodmnt €N e HRFiFUCHT S sl el dad aghekacpr ot ei n
level . Usef wodiifa0id o itfs tdtaRiiiidi X RIRsSSIOn (4)). ¥RET QEgohl-ssues may

be supplied by searchi ene expres-. sion databases_{(el ectroni ¢ Northern
bl ots), i |Séyrcﬁtﬂé>a Ot SR So?FS%Lﬁﬁgrfé’diM REFHEL GREIOR Fﬁgsi tu

hybri di sa- 2har=arterfireeitdem ¢y caglmas eshdDrsdetefta opubhtsoae types of
posttransl ati_qnal I.fj catd Qns. r, the analysis .of.the _tissue

di stributi otr?agr éznrg%g;ér%e%f ifé% g:rr%ﬁ ern m%’?tdl}b?og'\ﬁ‘ui %e%?]fﬁ%?e?hg Senerat I on
of DNA pr obetdvase pahentis 12 ¥ aniswhacink Seefie neeches bfonsefiffiodieint situ
hybri di sati ; %%%@t'idgh f a0l 1SAge dg.t e pro-
tein. Neithgajr?ldggla&}njinﬁs nor prlot_eo%fc%%ﬂoi\}%?yefg. cgir(ﬁo%ﬂ}?ﬁérgggggand | i pids

and ot hef bilsmsyirent idsse Eliess islentgitndie gk QWW%#@?KﬁdSoﬁerf ul

aut omat ed t et e IRREHHATRIFE A & tdndtE &l € ONDhHEEsRE ALERMAES W th
the phage displ.ay .technol og%/, or_ nor s:gem fically this neanS the .
sel ection ofltar‘l‘lligégd Difade %rﬁ%rr}g%? in spots on two-di mensional géls
(presented by theladmuany denbmids Ganbrisgd, td).the . iddnmsi b Ehtisgowst edl 'y

generat e [T, AR T A 490 B HELIRIGLIE | Tl 15,
15 in posttranslational modifications added at the protein
level. Useful information of the genetic expression in
various tissues may be supplied by searching gene expres-
sion databases (electronic Northern blots), while direct
demonstration would require the use of in situ h?bridisa—
20 tion.

Proteomics can be used for detection of some types
of posttranslational modifications. However, the analysis
of the tissue distribution of an identified protein would
require either the generation of DNA probes based on its

25 amino acid sequence to be used for in situ hybridisation
or the generation of antibody reagents towards the pro-
tein.

Neither genomics nor proteomics cover e.g. carbo-
hydrates and lipids and other biological molecules of

30 non-protein nature. A powerful automated fechnology has
' been demonstrated which combines proteomias with the
phage display technology, or more specifically this means
the selection of antibody phage towards protein spots on
two-dimensional gels (presented by the company CaT,
35 Cambridge, U.K.). This will undoubtedly generate reagents
to novel antigens, but including the limitations of

proteomics and the fact that many epitopes exposed on



WO 01/62256 . PCTI SE01/00395 19 denatured proteins are not exposed in vivo
and many . epitopes exposed on folded proteins in vivo wijlaygojgie

det ect dde28ur se, such a technol ogy can also be used piPsRor/0039s
reversed-fashion using a reagent generated by the 5 subtractive phage

sel ection approach, to detect the target protein spot followed by nass
spectronetry and sequencing for target fdentification. The sel ected
anti bodi es, particularly the K293 spe- cificities, have several

advant ageousdgraperefcBrobeinseareonas exposed dmgativiey arsl tiassy These

| nel ude tUMDLE;EGBEL | expb¥ell bR 20Dkl prBRERgRNGYS LIl Paldeng. Lo 2

| arge fraction unours of colorectal carcinoma, an potentially

al so other coRm®RteEdnodf EYPESES.| FP6H anteFhnodeayaican ke heaaddsedity is

hi ghly restristgdreasgséieribhtiangakingt iagQ&aig%nItObedﬁx%iﬂeﬁﬂk%iﬁ’hé he
circulation of, can so, a pri-

ients, ' t andar d ., net hodgl : :
mat e ant§bod§?bﬁ?§ﬁfggﬁgﬁ%éggo%slg§%H§H;ﬁ%¥ﬂﬁ%ﬁ%gFéﬁg%ﬁﬁ%géé ces, is not
expected to target pretedngspenofaifliowedotly masmompeqtread thyy tand mMmune
conpl ex forngéﬁggnggg ggretgghg@tgg ;;humgns. The present strategy for
I's based on

phage sel ectio € uSe of "an 1 n vivo presel ected repertoire
of bind- ing strutharesleahefbaatdbpdiesm paptivatlarily ddvg B33 @grewith a

narrow filteg;forsgybL aghi¥e seGkeqlti QRvat Aot Moot £w! Lac?f*'duse

application of the invention is in connectidon wth the use of large.
non-i nmide | #Br BUTPHESLEEIGHAPT MRfldcSat iTHeas dhcdwde dumekm ERRAT hance

and this w l{iepaklienga hhghdis seslogesoR@Weyi rdfirdf Paiitedn S e£tiHRge
strategi es. Thes .incg dg su tractivefselﬁ2§ion 30 using authentic in vivo
henot ype. T ebt BEEAPBGOhy CPEs EEOUTE: Bfo O LR G M Bm PEC | goni ¢
envi ronment poteptamdiy adtbgenhereposment ittgndloomype e rmmpawet ansly pf a
prenotyoe: afdeaREct Lheyll QRLITL AL ALY LIIust, Spidcegs (b uee
sel ecti &% cahabgetisaiitigen dpsooredptestaiile in ddfe migrculation of
cancer patients, using standard methodology. Also, a pri-
mate antibody, highly homologous to human immunoglobulin
sequences, is not expected to induce a strong xeno-anti-
body response (leading to immune complex formation and
20 elimination) in humans. |
The present strategy for phage selection is based
on the use of an in vivo preselected repertoire of bind-
ing structures (antibodies) from a primate in conjunction
with a narrow filter for subtractive selection.
25 A further contemplated application of the invention
is in connection with the use of large non-immune libra-
ries to avoid immunisation bias such as immunodominance
and this will challenge the dissecting power of designed
selection strategies. These include subtractive selection
30 using authentic in vivo phenotype represepted by tissue
sections, changing background antigenic environment to
promote antigens representing “common denominators" of a
phenotype, and specific blocking of frequently identified
epitopes (by use of cloned antibodies) . A
35 The present work clearly demonstrates that phage
selection can be used as a discovery tool for a defined



2 4 AUG 2004 WO 01/62286 PCT/ SEOL/ 00395 20 target-oriented strategy, and
that the selection design criteria are critical to the,suggesghul outcone
of this, Thezgresent invention will now be illustrated Qg (S\g %gl oW ng
non |i WP PHP%%anpl es in conjunction with 5 acconpanyi hg> Bﬁ? g. EXAVPLE
1 Efficient subtractive nodel selection The principle of subtractive

sel ection of phagemd libraries accordbqg to the invention is shown in
fig.l. 10 Individual- phage in a library pool to be subtractively selected
(\llvi th ]E hedait@ﬁgéé:! Mérfaehd Lﬁm_bﬁté?@,opéﬁ eﬂqa@ﬂtt}h@eaﬁé)r.]e_@ﬁﬂohdégbﬁ.gnbe'
classified accordi.ng to the, s ificit attern.of their enc .

ant i bodi es, q&ﬁﬁ’i}agﬂr%r%ﬁ%s%%ety%a 1EeRSs Y t‘ﬁ%ﬁ?m?egtgrﬁgfgd, and
3) 15 non-speci f iThe Anssgdan iwerir oy wilkb mawe e | Bt hestratedtbpn of phage
that do not  dis ' . | - | The . can G be
specificalI§9§H§%?§é%h§%£lﬁﬁgqﬂgg%€ﬂ%% %% ??%nlgtgg??gﬁggégﬁ ggekashed
away in 5t haquesinansing|tgueesstep prior to phage propagation in 20
bacteria. Thg\madly reactive phage C215 scFv reactive with the
epithelial celTular adhesi on npl ecul e, Ep-CAM ,and the nore tunour
restricted pHgECLgRe| FHRi¥gctivespedel (pedGFetePy identified fromthe
phage library), weie @25 nexsTe (@f Sxidrri2dbvanseledxlffi bF pRefG¥mphage) and
used in th%égydel.experinggt shown ﬁn FLg. éA. Thesehghage %gec'ficities
wer e i ncubati e T SRR 1FTHI SR tRe 2BV e Bk pPBsEP NG PP RS &8, T4Raltr bowel |
or on tissudmbigatdwel fpliagdoih anlilgeasy poelusc BEt subtrastévedgti on
adsor ption, Efg.Cs r I 0L NG3LN. L a _positive- |y
sel ected um%%}§§#%§2<@}€%39§? e Q%Ig?%ggiggn%gﬁﬁ??o%§§FC§??F§Tent )
anti bioti c andsiganskecan ahdeativigbanciasgifiedr ancopliage &bokde) in the
non'56|ECtGQg%%$E¥%f@§Q&a@9§9ﬁ 8f0Lh¥Gs éﬂgb&@édan§§bB§EE§,Cﬂﬁﬁ@ly

titration and the yield of phage illustrat. .
1) broadly tissue f¥eactive, 2) tumour restricted, and 3)

15 non-specific. A phagemid library also has a large frac-
tion of phage that do not display their encoded anti-
bodies. These phage can not be specifically adsorbed in
the negative selection step, but can be washed away in
the positive selection step prior to phage propagation in

20 Dbacteria.

The broadly reactive phage C215 scFv reactive with
the epithelial cellular adhesion molecule, Ep~CAM, and
the more tumour restricted phaée specificity, 1F scFv
(previously identified from the phage library}, were

25 mixed (2.5x107 €215 and 1.3x10° iF scFv phage) and used
in the model experiment shown in Fig. 2A. These phage
specificities were incubated on sections of either C215
expressing tissue, small bowel, or on tissue negative for
both antigens, uterus. After tissue section adsorption,

30 specific phage remaining in the supernatamt was positive-
ly selected using Colo 205 cells.

The relative composition of different antibiotic
resistance transducing units (different phage clones)
in the non-selected and selected phage pool was analysed

35 using colony titration and the yield of phage illustrated
for each of the phage specificities. The data demonstrate
that adsorption on sections of small bowel reduced the



for each of the phage specificities. The data denonstrate that adsorption
on sections of small bowel reduced the 2 4 AUG 2004 WO2Q,1A6R 286

PCTI SEO/¢8A35ss21 yield of the broadly reactive C215 phaggserfoedd as com
pared to uterus adsorption. The correspondi ng reduction for the other

specifi- city, IF, was only 1.2-fold. The ratio of the phage 5 (1F/ C215) as
conpared to the original m xture changed2150-fold after selection using
smal | bowel sections (1.8-fold using uterus sections). In a repeated
experinent tYtepRagé khei brepdiyedeactivel §2uFePhagend 3redd bswetomect i ons

(1.4-fold fopard@ tbenderagchiebshribe use of tissue sections for both
sel ecti on steps de}gronst rated a._reduction of s%bt ragt lon_ efficiency.- The

conbi ned use of sttt GRS BPPSREALRSLEGENFL oY 6985 %R FPest Sl |
bowel / primeeytgol DR, caas ohlgma .di-doladudtet hatGl oispae fpkadghage yiel d
4-fold 1% an - spectively, as,conpared _to t.he correspond: ing
setting singlg{égégafég §§QBFEF9089 agﬁeggﬁglﬁéilﬂﬁééﬂﬁ?mf %@sorption
step tw ce the-fdidrpfien ekflectibanvygingcssaddd boweds5-daxtidi grat a not

shown). Hi gh fugt su8finSPeeihii,e RRagewene used in these experinents, 20
3. 8x109 and ﬂég}lggggﬁ% gﬁd 1F p%age Wi t0 :Zt'background of 6.1x1010

non- speci fi ¢ D1. 3IPhagEePaakBAs EXREFAFCALghhea@bienst iTHt kaangedf t he

smal | bowel §{ssgeds@BELOOSinkN st 16 KRG MRR LSRN (1, £ifhRa Bogqual |y
hi gh nunbers. of ghgge i7.2x1 9 C215, 2.2x1010 i F and 4.2x101 25 D1.3
r &E

phage were u¥ERTR PBSdat dfen¥§5: Pfe tiPSN%e SRRIGIGRT oFRY BRPHY ut er us,
smal | bowel seleubfoneetiepas deehnstwadady apasiduicta el t &gkt ted ool 0205

Si'oni 11 cant| SEEBCbBEY nTAF FONBEETCINS ShaGe InithhtoSort (e H . 3
phage vyi el d) Co§o@05abCeP blymolix] angneu@ll- ﬁ::@lmal_/r gepiertryetylas canpared to
e A B, rfBloc b et d Epings O e 55

15 and 3-fold, respectively, as compared to the correspond-
ing setting using uterus for adsorption. However, by
repeating the adsorption step twice the adsorption effi-
ciency increased to 25-fold (data not shown). High num-
bers of specific phage were used in these experiments,

20 3.8x10° and 1.2x10'° €215 and 1F phage with a background
of 6.1x10% non-specific D1.3 phage, demonstrating high
adsorption capacity of the small bowel tissue sections.

In the experiment shown in Fig 2.B, equally high
numbers of phage, 7.2x10° €215, 2.2x10'° 1F and 4.2x10%C

25 D1.3 phage were used for two repeated negative tissue
adsorptions using uterus, small bowel or lung sections
fellowed by positive selection using Colo205 tumour sec-
tions. Small bowel and lung tissue section adsorption _
significantly (p<0.05, n=4) reduced C215 phage enrichment

30 (C215/D1.3 phage yield) by a factor of 11, and 2.2-fold
respectively as compared to uterus adsorﬁﬁion (Fig. 2B).
In contrast, the 1F phage enrichment (55-64 times over
D1.3 phage} was not affected by the choice of tissue for
adsorption (reduced by a factor of 1.1 and 0.9-fold for

35 small bowel and uterus, respectively).

In conclusion, the negative tissue section adsorp-
tion of C215 phage was Ep-CAM tissue antigen dependent



adsorption (reduced by a factor of 1.1 and 0.9-fold for 35 small bowel and
uterus, respectively). In conclusion, the negative tiss & S td,qn adsor p-
tion of C215 phage was Ep- CAM ti ssue anti gen dependent %Cﬁ'ﬁ%gg 4 WO
01/ 622989“?‘@2%§E01/ 00395 22 and denonstrated up to a 33 184% ci ency.
The data also shows that subtractive selection was dependent on the
efficiency of both the negative and posi2t2i ve selec- tion step. 5 Materials
and nmet hods Aninals Macaca fascicul ari $“nonkeys were kept at the Swedi sh

Institute fanpd HaRiddaddsagsadantinl folil cskhot fende THENEAYS vere
i muni sed subcut aneouslé/ with_a crude sus L__(3)‘thensi on o ol or ect al

f. _human

DU s wi ¢ RSO ARHEEA AUBE AR (TS TR0 | Hasl SeBERAT Caost or
doses were g@heenrf fiayi &icy I drek X hSavagyat Coabanddpbanubedeseteent ( SCl D)
female mce_.(C. B-.17) were obtained from Bonm ce, Ry, Denmark. The 15 mce
wer e kept urdS? psatt ogen-free conditions in Macrol one cages (I11) with
steril e pel i ndjjmeeth m Speci al Diets Services, Essex, UK and
sterile watef,;aypilable ad Iibitum Mce (two mce per cell,line) aged
8-12 weeks, were 1 njected subcutaneously in each f]ank 20 with _2x106_col on
cancer cells, ColMp@Era \§aFciqubarty meidiens weyepkRBkdaf ntPe0SErPI46Bal b/ ¢
serum The tHBUH St AEFEr O OFECE Dods ShEZSedbe 4ebntitbil) dtagrRhelmandhichen

resected and frozen for ipmunohi stochem stry. | anipals wer.e kept
accor di ng t FORRRHLHY¢EY TPRUNLELY | ‘éﬂ'&a{‘%‘éugiﬁe?’ﬁhgﬁ?scws EYProved by

the |locab gqaneideef Gahsn arvldrsstes Thwohusawithl orewtishovgl lallumes,

Col 0201, Col.0205 Col 0320 . S " 2 AT . from

30 Anerican uevalllltsskjtew%J Ut ei/%%%sec%?(g)ﬁ? Y\ég{?f?\??}l g’oﬁ%% ‘g}?’%écélolgg from

CanAg AB, GCaldwerdlr g35 Swedeh?- Cells were
Severe Combined Immuncodeficient (SCID) female mice ’

(C.B~-17) were obtained from Bommice, Ry, Denmark. The
15 mice were kept under pathogen-free conditions in
Macrolone cages (ITI) with sterile pelleted rodent diet
from Special Diets Services, Essex, UK and sterile water
" available ad libitum. Mice (two mice per cell line) aged
8-12 weeks, were injected subcutaneously in each fiank
20 with 2x10° colon cancer cells, Colo205, WiDr, HT2S or
LS174T, suspended in 200 ul 1% Balb/c serum. The tumours
were grown to a size of 4-5 mm in diameter and then
resected and frozen for immunohistochemistry.
All animals were kept according to Swedish legisla-
25 tion and the experiments were approved by the local
committee.
Cells and tissues
The human colorectal cell lines, Colo20l, Colo205,
Colo320DM, SW480, SW620, WiDr, HT29 and LS8S174T were from
30 American Type Tissue Culture Collection, Rockville, MD
and Colol37 from CanAg AB, Gothenburg, Sweden. Cells were
cultured in RPMI 1640 medium (Gibco) supplemented with 10
% heat inactivated foetal bovine serum (FBS) from Gibco
and 0.1 mg/ml gentamycin sulphate (Biological Industries,
35 ' Kibbutz Beit Haemek, Israel). Human tumour and normal
tissues were obtained from Lund University Hospital and
Malm® General Hospital, Sweden. For subtractive library



cultured in RPM 1640 nedium (G bco) supplemented with 10 heat i nactivated
foetal bovine serum (FBS) from G bco and 0.1 ng/m gentaqy AUGS phate

(Bi ol og{spdudaustries, 35 Kibbutz Beit Haenmek, Israel)pe %gour and
normal tissues were obtained fromLund University Fbsplta an

General Hospital, Sweden. For subtractive library 2 4- AUG 2004 WO

01/ 62286 PCT/SE01/00395 23 selections, pairs of primary col orectal
carcinoma and nornal- col onic eplthel|a tissue (located at a distance of
at |least 5 caeleohiche.tpadus PEspboapast godedeiatah cEincinmaiahdl s, were

used.- 5 Li brﬁéymamdcawgﬁhcpeﬁgehlmgapba%%d (detkted %}5% fprgddig.d i brary

and nodel phage, the Erlners |cat|on an gene_assem bly by
pol ymer ase cPhi Atr &&2eEof EPCﬁ?O@ftPﬁetpﬁﬁﬁéa gsigm) aitiainad fieamy chain
genes to be spgeihgdvinhaikhewd@e- phagem d vector have been descri bed

previously (Tordsson t al 997) and Tordsson et.al. (submtted).
Briefly, ° ctiﬁﬁﬁa§yéﬁﬁs Fpgﬁlf%éﬁgFotal 'spl een RNA using an RNA isolation

kit from Pronmega @hd phaﬁbm;&CRektbrtruﬁeBEfoth@sySmaﬁarﬁﬁanﬂdmﬂdﬁl
Sweden. The %ﬁ?g Cgﬁg ngEF s%F¥ ;ﬁpﬁggg aQq%%Fa &ujégbthe stqﬁ%%encode
r- te otic

anpicillin, n co acycline sant bi genes,
respectlvelyblYobHIPQ ﬁaayglshgﬁnlw@awtdaal(@ﬁ&@eoﬁlﬁhawiamb¢mage

m xtures by E%Heychaaﬁaahenh@%ggcﬁagh gehdlet LYY aidy éﬁ]f FEEEM he

anti biotics. spl ayed I e§ are reactlve W t en egg
| ysozymé 9 Dlplaitsemaﬁt VeEpPThBRVEl PEgHe SPsFTibIese e VicMY afkprdssenert o

unknown epi tBel hal ,t ynoewr)cahd seitiasenmtecl e (shbmithAdss Uy £LFH,
ractive electl ns 25 Sections of negative selection tissue

submitted). BB% %
(col on, smal FPNBoWEE. 6P ﬁéﬁ&g) Hele tREAd SPEE ST R eing i i i ce
col d acet oneianilatébydkitedrom 20¢meBS amdTBG HNHNHHR/kxﬂwﬁﬁbmlﬁBO or 1033

!n 20% FBS, %ogﬁg%lmBhag%o%kggﬁmn‘éwe%%%?sThe di ﬂ lgfyéea dmfﬁ scFv

i ncubat ed w'
15 model phage used in the study encode ampicillin, chlor-

amphenicol and tetracycline antibiotic resistance genes,
respectively, to allow analysis of individual phage
titers in phage mixtures by colony titration using agar
plates containing different antibiotics. The displayed

20 ° antibodies are reactive with hen egg lysozyme (D1.3),
anti-epithelial adhesion molecule (C215) and a hitherto
unknown epithelial tumour cell surface molecule (1F,
Tordsson et al submitted).
Subtractive selections

25 Sections of negative selection tissue (colon, small
bowel or uterus) were air-dried on slides, fixed in ice
cold acetone and rehydrated in 20% FBS in TBS. Library
phage, 10" or 10* in 20% FBS, or model phage clone mix-
tures, “mini-libraries” were incubated with the sections

30 for 15-24 h at 4°C in a humid atmosphere Lo adsorb non-
wanted phage specificities. -

The adsorbed phage solution was transferred and
incubated as above for positive selection on sections of
colon cancer tumours. The sections were washed six times

35 for ten min in TBS buffer and then two times for 5 wmin
in Genenase buffer, iM NaCl, 10 mM Tris-HCl, 6 mM CaCl,,
1 mM EDTA, pH 8.0. Phage were eluted for 30 min with



30 for 15-24 h at 4Cin a humd atnosphere 4.0 adsorb non- wanted phage

specificities. The adsorbed phage solution was transferr I ncubat ed
as abo%go\%&r’@g sitive selection on sections of colon c %?&;}é yrs. The
section p shed six times 35 for ten mn in TBS bu flen two
times for 5 mn in Genenase buffer, 1IMNaC, 10 nM Tris-HCl, 6 niM CaCl2,

1 mM EDTA, pH 8.0. Phage were el uted for,,30 mn with 2 4 AUG 2004 WO

01/ 62286 PCT/ SEO11003955 24 400 Al 33 pg/m Genenase in CGenenase buffer at

roomtem pearat yse.33E yd/ad duagamans ein asavethasi gt fenl atOrwoaotem-

d E.call [ F-. QO D. 60 b
Tt ed | n BEPRCITS S B A TR aro gy o 05 X W82
chl oranphenicxmitr(aaihdglﬁﬂqolhrm:mﬂm LméE:BFTcﬁ .24 h-at szsme@an@q an
O D. 600 of Q—be@ %%éx@ccﬁhftdéz% p&?&&l%&@éd(mha%{p%lﬂ% was

added, incubation continued 2 h after_ whi ch kananmycin final
concent rat i @&F & 7 G/EHniOzh ]&H’E@E{’W?% R0 t@ et pekaad gulEmgedom and

28C, until apr= 1042 GG of2L2-Frv@s(udeached ¢ lp2;Jays)o.Iheabagkakha were
pel | eted by entrifugation and the phage in the supernatant pelleted by
two PEG NaCIedér ‘eci pitations and centrifugations. The 15 phage pel | et was
diluted in TBS. Ii-mlpteei rmragé IMIL FH0A7 CN@T sagbeok coLo odaks plidgel, a 45 min.

i ncubation at 3z7¢ Ceéio%ﬁ: con-élyFr uc% o | $hPer EREC hl.oramhen ¢l 5

resistant |iGf ary p agem IS resis ance expressi o period
was ext@Adedirgl t@rgzentmtcmmacpf Ved y#gmllw@ﬁeaééeﬂl msi tlha/endeflum in 1%

BSA in PBS werg ysedd %sd &%&Iy@oéelgﬁ ?a)”ahn tbe pdels experddents.

Adsor bed phage wer'e transfer and incu on 3 m lion _Col 205 cells
for | h. Theeaghed 26l werdayisheihe hpaeteriswese Pelaeieshd hen el ut ed

with 100 Nceﬁﬁ@maﬁox@%@ﬁ@ 8YE- 1i1nthéesﬁi§§Qh'a'E%rﬁtS peahe@ phage
W th reduce infectlve ca Clt encod
Y EWOo PEG/Na pPr c1p1tat10ns and centrifugations. The
15 phage pellet was diluted in TBS.
For tetracyclin and chloramphenicol model phage, a
45 min. incubation at 37°C preceded colony titrations.
For chloramphenicol resistant library phagemid con-
structs, this resistance expression period was extended
20 to 2 h.
Alternatively to tissue sections, live cells in 1%
BSA in PBS were used for the positive selection in the
model experiments. Adsorbed phage were transferred and
incubated on 3 million Colo 205 cells for 1 h. The cells
25 were washed three times for 10 min and then eluted with
100 pl Genenase as described above. In the experiments
above a phage with reduced infective capacity and encoded
antibiotic resistance gene (10'?/ml) was added to reduce
potential non-specific binding sites.
30 In model experiments using tissue‘sgftions for both
the negative and positive selection steps, the non-speci-
fic phage D1.3 scFv was used in the same concentration

range as the specific phage.



antibiotic resistance gene (1012/m ) was added to reduce potenti al
non-specific binding sites. 30 In nodel experinents usingzti assieggections

for botyo dilkezgee0ati ve and positive selection steps, thepipRegiaRgss ficC
phage Dl1.3 scFv was used in the sanme concentration range as the specific

phage. 2 4 AUG 2W+ WD 01/62286 PCT/ SEO1 00395 25 EXAMPLE 2 A | ate
enrichnment of library specificities is sggn and optinmal diversity is found
in the second |last selection round 5 Although snmall, the yield of library
phage as conEXAMPLE 20 the internal control phage D1.3 scFv increased

between the gi xthca88r$6MABLE S€! 8GHANF Qi CAtd Ny s easbs hagat of

ti ssue speC|f|c,$h$g§,|n t he ILbr%r¥FE§QFv nti bodi e re grgduced by

cul turing ba@®PEtPat dAPCEFHREsIPNfE, L t qi%ﬁ%ﬁvipﬂgﬁ% FHREEHE?| ast
four sel ectieindounds (260-280 cl ones/selection round). The frequency of
scFv anti_bodi es bjnding to tissue ctli.o f .col.on_cancer and col on, and
She 1ol mEive vi ol ol SpO8ah Detip DT PLRECKL Y oF ASBF R XY ComO
(library 15 parédhbtentheaintshoad contrpl phapiesdtie ¥ eackv venerdased

anti bodi es (ﬁgéaégﬁhegalgiﬂeh Qﬁdg%%tt@ﬁts%qewﬂdn tﬂ;&gmé'{ﬁ(ﬂiégtfﬁ I on

round, suggesting that negafive adsorp- tion suppressed enrichment o
common br oadeyriehuent ol spbepppcpPesd fizp Phage dvi dite skiler@%Y usi ng t he

same library for 8esi-aht¥Bo8ebackiel PRoRIRE TANGRI1GEH fg (Jakdssom
et.al. subnlttgd , ;using mel an T | i brar fOGhPOSItlve seleg- tion on
nel anomd % i sSHERE c?PgﬁE €$owa§§oﬁ”§F%£¥,P Fromd R stashet S¥Fect i ons
on various tgabgetiehl sotHapuli239b -kisvhed amesifide)ectaidn ghofini@pyuenhy of
speci fic phage was cach'evggvalr @%ﬁéi@=tﬁﬁr§ﬁ39n. or_third selection
Cound. 11 aBEPARERCYnSEer CEReBF BRI ES MOTipr B Ut I Ref SERHLPPEm t he
col on cancerofi bedop bhaneemowrbeewlamderrid itde: usiiatihe deeblop€éd net hod
for SUbtraCtiYSrary phage over the internal control phage (library

15 enrichment) are shown in Fig. 3. Tissue reactive scFv
antibodies (29/280) could not be demonstrated until the
fifth selection round, suggesting that negative adsorp-
tion suppressed enrichment of common broadly reactive
specificities. | -

290 In previous studies using the same library for posi-
tive selection on colon cancer cells (Tordsson et.al.
submitted), using a melanoma library for positive selec-
tion on melanoma tissue sections (Tordsson et al., 1997)
and positive selections on variocus tumour cells (unpub-

25 lished results), a high frequency of specific phage was
achieved already in the second or third selection round.

In addition, novel specificities not .previously
selected from the colon cancer library have now been
identified using the developed method for subtractive

30 tissue section selection. Immunohistocheg?cal staining |
patterns of scFv antibody clones representing the six
identified specificity groups, are shown in Fig.4. The
antibody K302 scPFv strongly reacts with colon cancer
tissue (A) but also broadly with epithelial, lamina pro-

35 pria and Peyer”s patch cells in the colon (B, C). The
K293 scFv reacts with cells and deposited material (pos-

sibly mucins) in tumour tissue (D), and only with the



30 tissue section selection. Inmmunohistochem cal staining patterns of scFv
anti body clones representing the six identified specifithauGgﬂBhps, are
shown i.Fi The antibody K302'scFv strongly reacts o cancer
tissuev?g)d”gu?‘sal so broadly with epithelial, |amina pro® prlng’ PAd Peyer s
patch cells in the colon (B, C). The K293 scFv reacts with cells and
deposited material (pos- sibly nucins) igy tunour tissue (D), and only with
the 2 4 AUG 2004 WD 01/62286 PCT/ SE01/00395 26 |um nal side of nornal

col on epi t h@lurd rexid snigte Vo f mdnhml Reybori seppiit el { &, afdl. ndbewk8R0theFv

ant i body reaqd h%% Iﬂg éﬁj Ilfh@. Pyt e eah?ﬁbb&ga% ggggglh ggtrnn

the colon ca r tlssue |s ant ody strongly re nor mal
col on epit héupweashis m t@wﬁ%ﬁyxﬁslnfk&trﬂblnﬁnCﬁléelWsthmnthéelanlna

propria (H)cdﬂ3ﬁ|€§%£é¥ﬁ%&sé@@3¥@ﬂ mTﬁfbaaﬂ@iﬁsa9 EE?BnﬁEQQQEBEted

i ntracel Lular, |l oca- tion of the recogni sed antigen in_co and col on
cancer (hot “EdwhormerHe %‘ijﬁfé P} e b Aoty ednhPt RheoCEYP ﬁrcﬁ’H@er cells

but not W t hleREH et TB et R hé' lamivid | prepi g ¢ﬁbISThé)K2bf4 seaet ed

deeper into the col on, c%ﬁpts t han K293 scFv but seg EE ¢ e tricted
than K320 FERFSRE THET &P TGV peIFETTS, TPFBRFSLERI s Red t he
surface Iay&ndﬁlﬁﬁuphémre¢mgm£sed ahoigerd Sivesskba «mmsanﬁlbeﬂpn

endot hel i"al T, p [ t s changed
over the Iaé%ﬁ#%ree&%éf g&lon roun % 8??H%I£P??§ %%FL %eEthgtkgﬁﬁs wer e

found i A0t hedlian cangtect¢ohls obwe, n@he*ﬂltrbsdepgﬁ@uedr evattemtaé-dogr oup K293,
and the m)r%rpﬂlqaéi}é‘ts?@gr@éfiéV?Jj(?’oft%Q&Eteah?eabg?: inraueRey L a—;rhe K293

group decreased and the K302 group increased roun
wher eas t heiSX YRt ULRT 52 93 dSPBY BREngReEegRere ESﬁFF}%@@\/\é@ﬁnt he fifth

and sixth satmlwoumﬂ TR 1agddhht OBaby segetliifscliy yRatitrieinscarpear ed

th th 25 Th f tt d
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15 vessels (most likely endothelial cells, L}.

The composition of the specificity patterns changed’
over the last three selection rounds (Table 1)}. Only two
patterns were found in the fifth selection round, the
most tumour-restricted group K293, and the more broadly

20 reactive K302 group. The high frequency of the K293 group
decreased and the K302 group increased after the last
round, whereas their frequencies did not change signifi-
cantly between the fifth and sixth selection round. Four
additional specificity patterns appeared in the sixth

25 selection round. Three of these patterns disappeared in
the last round.

In conclusion, the second last selection round
demonstrated optimal diversity of specificity groups with
a high number of specific versus non-specific phage in

30 the library, whereas the broadly reactive4K302 speci-
ficity group dominated after the last sei;ction round.
This demonstrates the importance of screening the optimal
selection round to find a broad variety of specificities
and suggests that the negative selection filter was effi-

35 cient up to the sixth selection round, after which it was
saturated.



denonstrated optimal diversity of specificity groups with a high nunber of
specific versus non-specific phage in 30 the library, wheiegs tige broadly
reacti veyd'apasgPeci - ficity group dom nated after the Ia?&T,gﬁ+ﬁ(ﬁ,§§,5on round.
Thi s denonstrates the inportance of screening the optinmal selection round
to find a broad variety of specificities and suggests that the negative
selection filter was effi 35 cient up tozthe sixth selection round, after
which it was saturated. WO O L/62286 2 4 AUG 2004 PCT/ SE01/ 00395 27

Tabl e 1. FreGaeheyl¢oFrefiubnai i) sefvbipdingi OBV per sel ection round (R)
Speci ficy groups: R 5RS?gczfi@g%g@gzget@ggg_&l}gmog}@,. 10 K29401.11.7
I11D900.60 11D1100.60 TTotal frequency of binders: 10651 89 5 EXAMPLE 3 A
frequent and_homngeneous tunour selective antigen expression is
denonstrat edspy¥carKéP3gsbppeant i gen fusion protein Airey ereptla iwp, K293,
of the nost jtunour_restrict- 10 ed Speciticitly group was_rgctorned tp be
genetical ly Hi = 2 i i ffector mol éaﬁpp &P m239%A mut ant
of the superanti gerz8baphyl ococcal Enterotoxin A, SEA|(B22fAxr |This|fusion

protein was TermanFSF cultured and purified, and useq to n&rstra e
honbgeneous freacti & 12\9 15 with five of t he_L_umms_us.edﬁ_Regv ijvi9 yl of the
fusion protiein K2g39g8cFv- SEA(D227A) denonstrates equdl lgy hanme-| geneous

st ai ni ng of [The cokgg %ancer tunmour sShown 1Tn - Fl g. 5 ag conp r%c to 1he
Ep- CAM specific-fusi R protein 215 Fab- SEA(DR27A) hd §i' i nsp Q
deposited mgterial IID11 0 |0.6| ©

Total frequency of binders: : 10 | 65 | 89

5 EXAMPLE 3
A frequent and homogeneous tumour selective antigen
expression is demonstrated by a K293—superantigén fusion
protein .

A representative, K293, of the most tumour restrict-

10 ed specificity group was recloned to be genetically link-
ed to an immunological effector molecule, a D227A mutant
of the superantigen Staphylococcal Enterotoxin A, SEA
(D227A) . This fusion protein was fermentor cultured and
purified, and used to demonstrate homogeneous reactivity

15 with five of the tumours used. Reactivity of the fusion
protein K293 scFv-SEA(D227A) demonstrates equally homo-
geneous staining of the colon cancer tumour shown in
Fig.5 as compared to the Ep-CAM specific fusion protein
C215 Fab-SEA(D227A}. The staining of deposited material

20 inside tumour ducts and the restricted coldn reactivity
to surface epithelia was confirmed using the K233 scFv-
SEA (D227A) fusion protein. 2
Materials and methods
ScFv antibody and scFv-SEA(D2273) production

25 Individual clones of E.coli non-supressor strain
HB2151, transduced with phage from the sixth and seventh
library selection rounds, were cultured in microwell

plates (Nunc) in 2xYT medium supplemented with 100 pg/ml



20 inside tunmour ducts and the restricted colon reactivity to surface
epithelia was confirnmed usin the K293 scFv- SEA(D227A) ful?i tein.

Mat er i a*@(&@% t hods Sc. Fv anti body and scFv- SF- A(WZ?%C‘@%%QE%&M 25

| ndi vi dual es of E.coli non-supressor-strain H32151, " {ransduced with
phage fromthe sixth and seventh |library selection rounds, were cul tured
in mcrowell plates (Nunc) in 2xYT nmediggn suppl emented with 100 Ag/ml 2 4
AUG 2004 WD 01/62286 PCT/ SEQ /00395 28 anpicillin for 17 h at 37C

Al i quot es weineitaidrisifrerfreed 171 dh mcrii®l | Al tdnestes t herewt phosfkatrednedi um

and anti- biotics ' r t . _and
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2200 rpm f olbibtrigs fon esumresaiemtel 3¢BnsfErendthe phafepregetairni ng an

equal vol UW%A%APAL}lairedl 20 byd egserum @{j biid nge{ BSAYek8 BBPleted

ScFv- SEA(D227A usi on proteins were produced g!}/l%f-errrenta I on and puri -

fied usi g ¥ AFErIFHIASON RHuptRP FPNnFPY EoPifm, 288 SUPSFHRHGS
Tordsson et f@%ns_i(é@@a t%f]fbﬁétaé@%%ﬁm&f@gsanTé@ﬁwirbilﬁdlef/!w@lqnoltfrOtSi ns
were quantifjed.in a sandw c e, In i - a | ate
anti - SEA ant} bodRVE LR %eé‘ﬁf‘ﬁraefé‘ﬁal%%t g%%f %\ﬁt?%%di ggév—%lgﬂﬁ??é@%ﬁl ty of
the fusion piud b Spietse Do fwenedobyddSed nopnbelrnenbablipsi snds ipugi-

bi oti nyl ate ltrant]- -.ant i bodies. ohi e .
Sections (6- g#bt‘llv\éfelrlgélfélxe |Jh@i %%p€o$ a%é%ggaa%gfﬂrigﬁ dr@él)tlz1 |'% 20 % FBS
in 150 AW Negrcosding e i Bopdegon eR0af TBSf 1 9EAtogeAoa5aBAeEIch was bl ocked
wi th avidin godh B9 thife (MeriPlebdabQs fbRT b8t BHE! LBRGARRan®AEidy | mary

scFvs (culture supernatants) or_scFv- SEA(D227A) fusio ro-., teins, 5
pg/ M, were IMCULIRREVIFR HEYPR BRI onSingr aPhi-SEA 386 Pitined@hfd o the

C-terminal tagri ATRAKSE: ihodiad hevedpbyrhi ahingeatedogoantatddiabbit
anti bodi es (%Kgx%nééégit% gglggé %@giggegrggeg%ge%%stg%n J@ﬁ%d E%§ fusion

15 immunoblot analysis using biotinylated rabbit-anti-SEA
antibodies.

Immunohistochemistry.
Sections (6-8 pm) were fixed in ice cold acetone and
rehydrated in 20 % FBS in 150 mM NaCl, 50 mM Tris pH 7.6

20 (TBS) . Endogenous biotin was blocked with avidin and bio-
tin (Vector Laboratories, Burlinngame, CA). Primary scFvs
(culture supernatants) or scFv-SEA(D227A) fusion pro-
teins, 5 pg/ml, were incubated with the sections for 1h.

" A rabbit antiserum to the C-terminal tag, ATPAKSE, fol-

25 lowed by biotinylated goat anti-rabbit antibodies (DAXO
A/S), 1 ug/ml, was used to detect the scFvs. The fusion
proteins were detected using affinity purified and bio-
tinylated rabbit anti-SEA antibodies, 5 pg/ml.

These reagents and the following, StreptABComplex

30 HRP (DAKO A/S) diluted 1/110 in 50 mM Trig pH 7.6, were
incubated for 30 min. Between all steps ghe sections were
washed 3 times in TBS. The staining reaction was deve-

"loped for 8 min in 0.5 mg/ml 3,3 " -diaminobenzidine tetra-
hydrochloride (Sigma) dissolved in Tris pH 7.6 with 0.01

35 percent H0j. After 10 min counterstaining in 0.5 %

methyl green, the slides were rinsed for 10 min in tap



proteins were detected using affinity purified and bio- tinylated rabbit
anti-SEA anti bodies, 5 pg/m . These reagents and the fol g

Strept Wouigkst 30 HRP (DAKO A/S) diluted 1/110 in 50 Mﬁ%ﬁ@&g .6, were
i ncubated for 30 mn. Between all steps the sections were was 3 tinmes
in TBS. The staining reaction was deve- loped for 8 mn in 0.5 ng/m

3, 3" -di am nobenzi dine tetra- hydrochlorize (Sigm) dissolved in Tris pH 7.6
with 0.01 35 percent 'H202, After 10 min counterstaining in 0.5 % nethyl
green, the MAER%E 304 SFIGRELY lehrdrrhednifap0292 Auethsoel WOD1/ 62286

PCTI SE01100395 e w@f@feaﬁwhﬂf alhypeehydaahad (ERghB399 % et hanol and

xyl ene before. mountin n d| um (Sigma). Finger printing scFvs. ScFv
genes (repreEgJé’?ﬁ g” %Fgemflmtles) 5 were anplified by

pol ymer ase chain Smtgeﬁes Arepresentdtives of ﬁtEvowplebllﬁa@tle:rﬂea)

cul turesgan re S f t he scRv-gene
in the pﬁaggvn%i[dé \%%?P{?A??Fé?@%ﬁ&% 2 B %59 ngg‘c?%g’& o] ei:[ hoA
pronot er andtd n ehanMoyrhe baqﬂ}emla ngﬂureﬁoaﬂdnprllmlee‘st IQCID‘lI—ll(En'

patterns of ddieapp! i ALHERY FeNgRaWeF CoRNRhYSEHFDY gEHRNIiRG 3,1 % agar ose
gel el ectrophore- sis. COnes_wth unique patterns or prot otype patterns

were chosen RRREYTHA YR GROY pf e%]é%t'é?‘i"’%@ﬁf-e@abﬁci:ﬁﬁﬂﬁo {rgigdogendd cal
speci fi ci ty_tgﬁ@lphoﬂ%ﬂaﬁ%&ﬁ Endbsenege oMigdogBneequIat k@RreOhudelP3 antigen
cxp esshan Wini! | Setellcis (b pdvant agee. ol apil 3sus based (repr e
g-pre t phelBrypere & écd
princi pl e 20wétd diyalysed Ibyozmmingsuel%eaghnDSepgetlum&mrdgﬂm-ed from
AL IS (2% PEITALSHe} L e e RN exE bE) ok rBURL SR ol X
pheno- type.we¥re c@h@ﬁS%\Etam@ $h@rﬁ@n@§enepussanuatwq3emf eeat Z5miurvet y
with pati enth%ﬁé&ﬁ@mié‘iﬁ?“éﬁeci‘f‘fci@?f”gﬁeﬁﬁ
15 EXAMPLE 4
Absence or down-regulation of K293 antigen expression in
vitro reflects the advantages of a tissue based (repre-
senting preservation of an authentic in vivo phenotype)
selection principle | |
20 Mildly fixed frozen tissue sections of tumours
resected from patients (as compared to cultured tumour
cells) is a source of complex antigens (for phage selec-
tion) that closely resembles the original tumour pheno-
type. In contrast to the homogeneous and frequent reac-
25 tivity with patient derived tumours, the K293 scFv-
SEA (D227A) antibody reacted weakly with 2/9 (HT29 and
LS174T) and did not react with 7/9 (Colo201, Colo205,
Colol37, Colo320DM, SW480, SW620, and WiDr) colon cancer
cell lines by flow cytometry, in contrast to moderate to
30 strong reactlon with C215 Fab-SEA(D227A) éTable 2, and
results not - shown) . Twoe of the negative cell lines
{Colo205 and WiDr) and the two weakly‘reactive cell lines
were grown sub cutaneously in SCID mice.
Immunochistochemistry was used to analyse the reac-
35 tivity of K293 scFv-SEA(D227A) with these tumours. The
Colo205 tumour was completely negative whereas tumour
cells of the WiDr tumour was negative but deposited mate-



SEA(D227A) antibody reacted weakly with 2/9 (HT29 and LS174T) and did not
react with 7/9 (Col 020, Col 0205, Col 0137, Col 0320DM SW&80g H620, and

W Dr) éﬁbgﬂg%g{mer cell lines by flow cytonetry, in coni,gq,%h{,ilﬁp?gs)derate to

30 str ion with C215 Fab- SEA(D227A) 4Table 2, an res
not.shown) Two of the negative cell lines (Colo0205 and WDr) and the two
weakly reactive cell lines were grown syb cutaneously in SCID m ce.

| mmunohi st ochem stry was used to anal yse the reac- 35 tivity of K293
scFv- SEA( D2Z3A)0 wiash posesd waintihes HTE® t@chw?208a$ uposit wEes éom)aet ely

doposi ted ety PR ERE oo ot Ter ERp teSeat e ¥
positive. THoHPEPasitmed wapost + iThe flof1 AT ntwWeeuT ruasi bﬁtéf-’ol'he cells,

appr oxi mat elge okl K A A9pag) f&{ﬂﬁé@él | soFherLEhé4EetnBoERMaS
het er o- geneously p05|t|ve for tecﬁ)_rom mate] y 50% of the_cells and g

posi ti vedf oPafdiosie dPmelensst Hﬂ%te’f f r@?,fﬁ%nt the ETRENEHEN

expressi on Qfonidifertess Qﬁtféﬁmﬁsiéh s £ nﬁﬁey Kp2s | @i tdpavlihs pirimaeiyt her

observed in in vitr uItured rgﬂ? | i nes. nor, |nt15(,urmuh§ erlved
ha

from cel | | iBAeR SRS %(%nrb%]e %rhcg%#% st e Bn Yt FEP SRS Sthe use

10 of tissueciseniy oresllasl ires amy gem tsaweees fderphiedefsemeceldi dangss

tial t t t 3 '
oxprass; on QTS 103, HINKeRES Mot Cris oAt aELE) thire rHifhse
cytonet A9 sufydstssutgethonecay-ths aam‘iwerwpvéaﬁeb@@xphég@e@eé@q-he

surface of thg{ UpDlre £&bhSia BUEd AELN@XPRESEIRBuLNrEEY S 1 WReAC KBfgar med by
flow cytonetry performed on tunmour cells derived fromresect- ed prlrrary

col on carci iRRGELEHRL ¥ eated with Dispase (a neutral protease) and
col I agenase to dlm@tmmt@c@ﬁ@sgﬂoﬁmu&ﬁelm293cebhtsp&pensrtmceme

Il's,.d d || i br op| bl ood
cells and s riteret e v FLOTES iR E Ry PubGHEtalinarosts B dm s,

wer e doubl e stzedeTRA oran be expressed on the surface of the tumour

cells. Surface expression in vivo was confirmed by flow
cytometry performed on tumour cells derived from resect-
ed primary colon carcinomas and treated with Dispase (a
neutral protease) and collagenase to disintegrate the
20 tumours into cell suspensions. The tumour cells, distin-
guished from other cells (such as fibroblasts, blood
cells and smooth muscle cells) as Ep-CAM+ cells as
detected with mAb C215, were double stained for
K293scFv-SEA(D227A) reactivity (Fig. 6). A large frac-
25 tion of the Ep-CAM positive tumour cells were K293 reac-
. tive (approximately 60 %) after the o.n. enzymatic treat-
ment required to extract the cells.
Although with variable strength, K293scFv-SEA(D227A)
‘reactivity could be demonstrated in three additional
30 experiments using cells from resected pripary tumours,
supporting that the K293 TAA is expressea'on the surface
of tumour cells in the autologous host.



K293scFv- SEA(D227A) reactivity (Fig. 6). Alarge frac 25 tion of the Ep- CAM
positive tunmour cells were K293 reac- tive (approxi natelyzpcglﬁ(oz ter the
o)
SR

0.Nn. en ' reat- ment required to extract the cells. with
variabI§M2?$%§%éh, K293scFv- SEA(D227A) reactivity couIdPE? 'ﬁ@?rated in

three additional 30 experiments using cells fromresected primary tumours,
supporting that the K293 TAA is expressedqon the surface of tunour cells
in the autol ogous host—~ WO 01/62286. .5 2 4 AUG 26Q4 PCT/ SE01/ 00395 31

Tabl e 2. TheTER38 2ant ThedK2A9Gmegemidmdyt \hatajarsequshpr ytatnk opreaseiynNoOMas

b I . I ne Il _lines cultured in
Ttroor in seloRlCapes RN SRS Ioh1y AP B Ko b RRBRSSE | R ow

S.c growth i ROSERDCRACREr yeddl drindshenyitarad yiR cettrei monks xenogenic
Col 0205Negat hyeblegat kv eHamarreisuMLDrNegRiiry ehegat | ve* st ai ni ng of

HT29Weakl y 5-10% positive cells*five primary positivecol on carci-
LSl74T.Vé%kI 50% het erogeneously naomas used positivepositive*for
sel ecti on* *cBeposit

gdowat eri al |g.g& grod ¥ rpesitp ve. |pBigLLal Sof8H Net hods
activity of] antibodies genetically Iinked.to

Fl ow cyt onet )
Y ACS 5 cultured or fr p<;¢1@r<|3§1n‘5¥‘§§ar ed unour

St aphyl ococga eHOHC
cells, was geosholv6aiNed

Nebjiafiive Homogeneous
WiDr Negative |Negative#* staining of
HT29 Weakly 5-10% positive cells* |[five primary
positive colon carci-
LS174T  |Weakly 50% heterogeneously |nomas used
positive |positive+ for selection*

* Deposited material is strongly positive.

Materials and methods

Flow cytometry
10 Reactivity of antibodies genetically linked to
Staphylococcal Enterotoxin A, SEA, to cultured or fresh-
ly prepared tumour cells, was demonstrated using biotin-
ylated rabbit anti-SEA antibodies and avidin-PE.
Primary human colon cancer cells were derived from
15 colorectal cancer tumours resected the same day and kept
on ice in 150 mM NaCl until use (less than 4 h). The
tumours were cut into small pieces and slowly rocked
in a solution containing 1 mg/ml collagenase (Sigma),
0.1 mg/ml hualuronidase (Sigma}, 2.4 mg/ml Dispase
20 (Boehringer Mannheim) and 20 pg/ml deoxyribonuclease
(Sigma) diluted in RPMI 1640 medium (Gibco, Middlesex,
UK) at room temperature over the night. The tumour cells
were separated from tissue debris by filtration, washed
once with PBS/1% BSA and then stained with 5 pg/ml C215
25 mAb/rabbit-anti-mouse-FITC (Dakopatts) diluted 1/20 and
with 5 pg/ml K293scFv-SEA{D227A) /biotinylated polyclonal
rabbit anti-SEA antibodies diluted 1/1000/avidin-PE
diluted 1/20.



yl ated rabbit anti-SEA anti bodi es and avidin-PE. Primary human col on cancer
cells were derived from 15 colorectal cancer tunours r g cb pe sane day
and kept  on ice in 150 mM NaCl until use (less than 4 %@ ;ﬁg E? urs were
cut i nt'eCdHEpe pi eces- and slowy rocked in a solution 3 f"?\ 3%1)1 ng/ m
col | agenase (Sigma), 0.1 ng/m hual uronidase (Sigm), 2.4 ng/mm D spase 20
(Boehri nger Mannhein) and 20 g/ m deoxygbbonuclease (Sigma) diluted in
RPM 1640 medi um (G bco, M ddl esex, UK) at roomtenperature over the
night. U e EXXAMPLES |s were separated fromtissue debris by filtration,
washed onc | P % BSA and then stained wih 5, pg/n

mAb/ 1 abbi t-z‘ﬁy?y]ﬁﬁﬁgg)ﬁ/fﬁg%%éfﬂﬁé yeaeptds Sk W?ﬁ&%%‘g}m |
K293scFv- SEAuRR2#A) / bi oti nyl ated pol ycl onal- rabbit anti-SEA anti bodi es

di luted 1/1000/ ayy di n-P Jl : AUG 2004 O34 6238

PCT/ SE01/ 00395 3%@%%@%E%E%t ronzgl%ﬁg%%gfrequent y stain
epi t hel %l thowsrss & sumaoied dehdinRls ¥ edf19oFeRRERGET bushatinan 5
tunours are s34y gkl difrd all£5 o293 Ralaiid Sddi 88eds Btb@NEopesl ti ve

reaction in adendcarcinonmas fyraom col on,_, pancreas, qug and breast (figure
7). Strong PEREFSHT: BT A BRIET n(FigERaht - cBFFeigngepRtion

muci n- 1 i ke/ ghed fomiceadh i ih ghalhighAit sé¢lls usied. iNomueant 1 bheliaheeen 10
obtai ned i n_Kki dney -or. prastat e cancer ile o of . Jral [ gnant _nel anonas
showed meak“P&%ﬁﬁﬁﬁeﬁézéiéﬁééi)? ??Fu%ﬁk ?Fbgﬁ%e¥e% 192 %égngﬁéa t unour s
are strbogl yhtesined iirellyidney ned. phidetdtequancyr oWhpbsi oneeofrakiwgnant
cells wthi %atﬂ&na":ﬁ} 'M@’ﬁ&h@é %H&Wéﬁ%&é&ytéfﬁaaéiaEQ $09% s Ehvergut of 6
breast tunours re found strongly positive Wth a fre- quency of positive
mal i gnant ofcoA% CBRRCE thbligh? teamined UewBguUBF PBSi FRyengey| BORirhi n the
colon and brgasd1y CELimas vary from75 to 100% the majority of tunours

The frequency of positive malignant cells within the

15 individual tumours wvary from 75 to 100%. Five out of 6
breast tumours were found strongly positive with a fre-
quency of positive malignant of 75-100%. Although the
frequency of positive cells within the colon and breast
carcinomas vary from 75 to 100%, the majority of tumours

20 shows a more than 90% positive reaction. Two out of 2
examined pancreatic tumours also show strong reaction in
more than 90% of the malignant cells.

Among the non small lung carcinomas (NSCLC) 2 are
squamous cell carcinoma and 4 are lung adeno carcinomas.

25 All showed strong staining of the malignant cells. In
both examined squamous cell carcinomas peositive staining
were seen in more than 90% of the tumour cells. In the
adeno carcinomas 2 showed 90 % tumour cell reactivity and
2 were positive on less than 10%.

30 The reactivity pattern of K293FabSEA{E1ll on diffe-
rent colon cancers seems to correlate to the differen-
tiation degree of the tumour. In highly differentiated
tumours, apical staining of the malignant cells domi-
nates. In some of these highly differentiated tumours

35 Dbaso-lateral parts of the malignant cells are completely
negative while apical parts are strongly positive. In low

and moderately differentiated tumours the immunoreaction



20 shows a nore than 90% positive reaction. Two out of 2 exam ned
pancreatic tunmours al so show strong reaction in nore than 9 @6 t he
mal i gnawog.llq‘%zlzﬁ Anong the non small [ ung carci nomas (N %3
squanous ce carcinoma and 4 are |ung adeno carci nonas. showed
strong staining of the malignant cells. In both exam ned squanDus cel
carcinomas positive staining were seen gf nore than 90% of the tunour
cells. In the adeno carcinomas 2 showed 90 % tunour cell reactivity and 2
wer e positivesonotepslanagedow 30cThbadvaprirt bptpatatérar amiRO3FApSEA E11
on diffe- reagsggigﬁtgangﬁrghge@g§léﬁaﬁgrEghg e to the differen- tiation
degree of the tunour. In highly differentiate tunours, apical staining of
the malignant cells dom - nates. In some of these highly differentiated
tunours 35 bmsbiéater azhmpait sisbubheerBbigney, &@ld:FAdacqipl etely
negative while apical parts are strongly positive. In low and noderately
di f f er ent’ ated—turours—t-he—immunoreaction WO Q01/62286 33 5 2 4 AUG 2004

PCT/ SEO1l 00305168 aahcpel ar i|Sedongy & tedifidich mﬁrltz/bui tH@hders Unybor nly
di stributed]ip. | gnant |} Tabl e TunD tissue react|V|ty
K293FabSEA/é?gl%%fgzgégﬁggﬁ,étson Q595 C é% %Y%Eﬁmnﬁ%F 8- prilmary

t unour s100% t unour cel | reacmealctty.onsmsoragsoeaaﬂemmn suatimo- seen i n ruci n-
l'i ke/ shed material. Colon CCQE%%J%%V%PQ@?E?ﬂHﬂKJ' n 3/4 tunmours*. 75-

net ast asi s1p9%tumour—cetH—Teact vty —rancreas——eanecerStronrg—statRAg i n
2/ 2 tunour s} CChOBOTERGRBYr c@ltquﬂf@a@ttlahmylg Breaste dameemnssy on@SFeact ion in
5/6 (75-100¥métaBELsE8! | T edaliod inouRe 310N -dat@ppeen |

muci n-1 i ke/ giied—materTal - Ngm_smatt——cet -Strongreacttrort—+n—66— +6%
t unour Pancreas cancer |Strong staining in 2/2 tumours. Ca 90%

tumour cell reactivity.

Breast cancer Strong reaction in 5/6 (75-100% tumour
cell reactivity). Reaction is also seen
in mucin-like/shed material.

Non small cell |Strong reaction in 6/6 . < 10% tumour

lung carcinoma |[cell reactivity in 2/6, > 90% in 4/6.
(NSCLC) Reaction is also seen in mucin-
like/shed material.

Malignant Weak-moderate reaction in 1/2 (ca 90%

melanoma tumour cell reactivity). Neg. in 1/2.

Prostate cancer |Neg. 2/2.

Kidney cancer Neg. in 2/2.

* One of the positive metastasis were formalin fixed and
paraffin embedded. '
EXAMPLE &

10 K293FabSEA/E11l shows a very restricted normal tissue
crossreactivity 2

-

Normal tissue reactivity is, among the panel of stu-
died organs, restricted to colon, small intestine and
breast. A strong staining of the apical part of epithe-

15 lial cells is seen in colon (figure 8). This is also
found in one of the two examined biopsies from small
intestine. Possibly these biopsies are collected from
different regions indicating that K293FabSEA/E11 only

Al



| ung carcinomacell reactivity in 2/6, > 90%in 4/6. (NSCLC)Reaction is also
seen in mucin- like/shed material. MlignantWak-noderate ,rgget2o0en in 1/2

(ca 90% el anomat unour cell reactivity). Neg. in 1/2. P cancer Neg.
2/ 2. Ki‘ﬁﬁgyﬁwﬁcer Neg. in 2/2. * One of the positive ne gﬁsﬁf’gﬂ?’ re

formalin fixed and paraffin enbedded. EXAMPLE 6 10 K293FabSEA/ El |l shows a
very restricted normal tissue crossreactjvi ty 1 75 Nornmal tissue
reactivity is, anmong the panel of stu- di'ed organs, restricted to col on,
smal | i nt estidi@tanaiity ea¥icaih Parang of aild ngnll thecept €ak . paat of . epithe
15 lial cells is seen in colon (fi ue q%. Thistis al so__found ig one of
the two examTRaF bidFE s ”ﬁ’%‘mé’r@% SRt e st T e T PostT bFFeENEBe b Bpsi es
are col |l ect ethifarompidiHefldrrdntcaldg @arsd i dnlipattsgof hahe KRABFahB8BANE11 only
VD 01/ 62286.02 4 AUG:2004. SICTASEQUAN305, 3, 18861 S5 i LDofeEkal n par (s of
the small intestine. i bregst | Ssue  weak to noderate reactién is seen in
gl an- du$ar sapigerel ikildnsat.| sliaetr i nllyng t sskeint eangreasndthyroid,
stroma(figurglai No hfrald it ivSeahbIe sS4pmach, 5spl een, ki dney, | iver,

| ung, ' skin, pancreas, thyroid, cardiacrmuscleor CNS (table 4). Table 4.
Normal tissue reactivity, K293FabSEA/ E11 Col onStrong reaction in apical
parts of thersjid hel iNndPmll/ Tiwmld SdOnDvieact KPA3FabSEAY R um in

i ntestine StonachNeg. 2/2 Wak to noderate reaction in glandul ar

Br east epi t heldum-and—suwrropndi-ng-stronal
Colon Strong reaction in apical parts of the

epithelium. 5/5

Small Strong reaction in epithelium in ¥
intestine '

Stomach - Neg. 2/2

Breast Weak to moderate reaction in glandular

epithelium and surrounding stromal

parts. 2/2
Spleen Neg. 2/2
Kidney Neg. 2/2
Liver : Neg. 2/2
Lung Neg. 2/2
Skin Neg. 2/2
Pancreas Neg. 2/2
Thyroid Neg. 1/1

Cardiac muscle [Neg. 1/1
CNS Neg. 1/1

10
Materials and methods
Immunohistochemistry

Cryosections for light microscopy 2

Tumour and normal tissues kindly provided by the

15 Deparﬁmen? of Surgery, Lund University Hospital were
snapfrozen in isopentane that had been precocled in
liquid nitrogen and stored at -70°C. After cryosection-
ing the sections were air dried over night. Sections were

fixed in cold acetone, blocked for endogenous biotin with



parts. 2/ 2 SpleenNeg. 2/2 KidneyNeg. 2/2 LiverNeg. 2/2 LungNeg. 2/2

Ski nNeg. 2/ 2 PancreasNeg. 2/2 ThyroidNeg. 1/1 Cardi ac nugal atieqoil/ 1
CNSNeg. s\vaterials and nethods | munohi stochem st ections
for |ight 0r]ﬁﬁgrkoscopy Tumour and nornal tissues kindly pr%(\)’(/l csié %)%ﬁsh 15
Department of Surgery, Lund University Hospital were snapfrozen in

i sopent ane that had-been precooled in |gguid nitrogen and stored at -70C
After cryosection- ing-the sections were air dried over night. Sections
were fixed anidbhdbiceinnéVebtorkeBulrdingadeg€Aduand atiem viirtduleatedUG

2004 WO 01hﬁ§§§ éﬁggﬁQO Vi ane CA
and t-hen i ncubat Gﬁﬁga% %8?%§§9Y2§??E@égbﬁ§égaﬁ gﬁifgqéﬁﬂéd%ge hour)
The fusion protefﬁh%@%uiﬁ%%aﬁﬁgt%yngﬁﬁétPE&PﬁFeﬁuby oegetieakdan fnsand VL
genes (obtaifed thenksde seFynd vel gehed foerutibed I Whd &pponol gus

G eng Tl Geneer e Corte 0 P VT BEC R T Uk o
strongly redgeres VHChE asabiheli Rdbnghas Ehhkeﬁht@ Q@ﬁﬁ&ﬁyﬁarantl
GOSN Sk o PTBORLLRL NS o) SUShestl BRI o an
anti- SEA anfdemenstpabinged ahUObgéylmyﬁaped MHGﬂcwmﬁawiIrhmﬁdnhg)The
secondary angi Podig$sWebRst PaHPAt Y oh@L1HL3RAE1, demonstrated very
10 low levels of non-specific binding and allowed sensitive
detection by secondary antibodies polyclonal rabbit anti-
SEA antisera, produced and biotinylated by standard
methods.
The secondary antibodies were incubated for 30 min.
15 followed by a streptavidin-biotin/HRP (Dakopatts,
Copenhagen) step for another 30 minutes. Between all
steps, washes were performed three times with 0.05 M Tris
pH 7.6 and 0.15 M.NaCl. Diaminobenzidine (DAB) was used
as chromogen and the sections were counterstained in 0.5%
20 methyl green. As positive control, a pan-epithelial reac-
tive fusion protein, C215FabSEA(D227A) was used. As nega-
tive control a fusion protein between a-non tissue reac-
tive Fab and SEA-D227A or no primary antibody was used.
All antibodies were used at a concentration of 5ug/ml.
25 Results are expressed as negative, weak, moderate or
strong staining, respectively.
- Paraffin sections for light microscopy
Tumour tissue of a lymphatic colon cancer metastasis
was fixed in 4% formaldehyde (Sigma, St. Louis MO) at 4°C
30 over night: After rinsing in PBS the tisspe was dehydrat-
ed and embedded in paraffin (Histolab AB, Gothenburg,
Sweden) . Paraffin sections were prepared and allowed to
dry at 37°C over night. The sections were deparaffinised,
rehydrated and immunohistochemically stained as described
35 above.



15 foll owed by a streptavidin--biotin/HRP (Dakopatts, Copenhagen) step for
another 30 minutes. Between all steps, washes were perfonnggs t2tee tines
with 0.05 MTris pH 7.6 and 0.15 M NaCl. Di aninobenzidinef%PAB% was used
as chr oWBJ&22%8Ad t he sections were counterstained in 0. RGEFEMIRF green.
As positive control,.a pan-epithelial reac- tive fusion protein,
C215FabSEA( D227A) was used. As nega- tive control a fusion protein between
a non tissue reac- tive Fab and SEA- D22 or no primary antibody was used.
Al'l anti bodigawsge used at a concentration of 5g/m. 25 Results are
expressed as_negative, ,weak, noderate or strong staining, respectively.
Par af fin se&@%ﬁ%?h%ﬁé4ﬁiﬂur?ﬁ?ﬂ%%%%%faTﬁ C?i§§3588€e% PABIFES ¢ col on
cancer net ast asi Shavasif-icedd ular%daring siehydeof SERERimBunokedics i at 4C

30 over night, After_rinsing.in,PBS th | §S dehydr.at - ed_and
enbedded i nParstii i (H safto('?la% dfﬂlo%?]ﬁaeé\%%réﬁ %‘ﬁgﬂe%ﬁ\égﬂ’gpgf fi ioﬁ'%s‘j’%‘&c} ons
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Materials and methods

Plastic sections for light microscopy and electron micro-
scopy
20 Tumour and normal tissue material were processed
according to the following description. Fresh resec-
tion material was fixed in a mixture of 4% formaldehyde
(Sigma, St. Louis MO) and 0.25% glutaraldehyde (TAAB,
Berkshire) for 2 hours. After rinsing in PBS the tissues
25 were cryoprotected by rinsing in PBS containing 30%
sucrose over night and then snapfrozen in isopentan/
liquid nitrogen as above. 50 pm free floating cryosec-
tions were incubated with the same antibodies as describ-
ed for light microscopy but the incubation times differ--
30 ed. The primary antibody was incubated’ over night, the
secondary for 3h and streptavidin-biotin/HRP for another
3h., After reaction in DAB the sections were postfixed
in 1% 0s04 (Standard supplies, Kallered) dehydrated and
embedded in Epon (Agar Scientific Ltd, Stansted, U.K.).
35 Semithin sections (2pum) for light microscopy and
ultrathin sections (50-60nm} for electron microscopy were

prepared on an ultramicrotome (LKB, Bromma, Sweden).
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col orectal cancer %’étF}éﬁtégﬁﬁaﬁnéEﬁégpﬂhyleﬁﬁ Gbeded - Tdpettieze y. . For
t he K293Fab-widV £ddndl asspirbarih. zohpldxer #hen incubated with plas-

ma from cancer patients, as compared to incubation with
15 plasma from the healthy individual. On the other hand,
for the C242-Fab-construct (positive control) eightfold -
more was in complex form when incubated with plasma from
cancer patients. Thus, the K293Fab-SEA/E1l did not recog-
nise any circulating antigen in cancer patients.
20 Materials and methods
Test compound formulation
50 ug of K293Fab-SEA/E-11, C215Fab-8EAqm:.s and
C242Fab-SEAqc.2; were labelled with '*°I to a specific
activity of 10 uCi/pg using Iodogen precoated tubes
25 (Pharmacia-Amersham Biotech) (Fraker and Speck, 1978).
The labelled test compounds were determined with respect
to protein concentration and specific radioactivity by
HPLC (see below).
Plasma samples were collected from colorectal cancer
30 patients (n=12) demonstrating high levelssof circulating
CA242 antigen by a commercial assay (Canéé Diagnostics
AB, Gothenburg, Sweden) and from one healthy volunteer
with a very low level of plasma CA242.
Analysis of test solutions in plasma
35 50 ul of undiluted plasma samples were incubated
with 1 pg/ml of test compound (diluted in PBST) for
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t he prepared saml es . :
on a TSK G3000 SW column (7.5 x 600 mm, Toso Haas). The
15 sample was eluted with 10 mM PBS, pH=7.4, at a flow rate
of 1.0 mli/min at ambient temperature. Detection was per-
formed with a UV detector (A280 nm, Waters 486) and a
radiocactivity detector (Flo-One, A-515-AX) coupled in
series and the data were collected during 35-60 min
20 depending on the sample. Fractions containing complex
bound test compound were observed as high molecular
weight peaks appearing earlier in the chromatogram than
the test compound it self. Fractions containing iodinat-
ed fragment or free iodine were cbserved as low molecular
25 weight peaks. The radioactivity chromatograms were inte-
grated and the area of the complexed test compounds and
of the low molecular weight peaks were expressed in per-
cent of the total area.
EXAMPLE 9
30 Purification of a tumour associated antigen that is
recognised by the colon cancer reactive antibody K293
A tumour extract was made out of human colon cancer
tissue. The extract was applied to two columns, a control
and pre-column coupled with C215Fab-SEAm® and a column
35 coupled with K293Fab-SEAm9. The columns were connected in

series when applying the tissue extract onto the columns
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during the al kaline elution of the bound proteins. ted fractions from
the K293fhb- SERNBERbife ra@@?ﬂﬁﬁ Were sePesated QHQH i RAERGPR Pt 1 at ed
and 5 then atheysed lﬁyrsﬁ)SNPAeEmtmder amdmo ediicl &@srmuﬁé Ivse détgdre 11)

35-45 kDa i N RES Fact LORCE! QECHP e AP pac ROTRI CAebheielt out
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10 tic pepti d@ehiRMPRNLEIsHRNE §BPRDALEY)ANE I ARALEY Softliogy to
15 parts of the human protein glyceraldehyde 3-phosphate
dehydrogenase {(GADPH) (Figure 13).
Materials and methods
Solubilisation of tumour tissue
Human colon cancer tissue expressing the K293 anti-
20 gen was provided by hospitals in Sweden and store frozen
at -70°C in the tissue bank of ABR. Frozen colon cancer
tissues were sliced with a scalpel and transferred into a
tube with 4°C pre-cooled isotonic sucrose buffer (0.25 M
sucrose, 10 mM KC1, 1.5 mM MgCl, 50 mM Tris-HCl pH 7.4 at
25 = 25°C) containing 1% (v/v) Nonidet P-40 (NP-40) and pro-
tease inhibitors (Complete™ Protease Inhibitor Cocktail
Tablet, Boehringer Mannheim).‘Tissue slices were homo-
genised with an Ultra-Turrax homogeniser and were left
to solubilise at 0°C. The solubilised solution was cen-
30 trifuged at 11000'rpm (Hettich centrifuge, Universal 30
RF rotor} to remove most of the cell debris. The super-
natant was further centrifuged at 108000 x g at 4°C
(Beckman ultracentrifuge, Ti-60 rotor) and finally fil-
tered through a 0.2 pm Minisart plus filter (Sartorius
35 A G, Gottingen, Germany).



the ten first N-termnal amno acid residues were deter- mned for three of
these isolated peptides (Figure 12). The three short N-erm.n pepti de
sequenges determ ned (SEQUENCE LI STING I D NO 3-5) show%?@k@gg* onol ogy
to 15 B‘o’\?f’yﬁ%ﬁg‘;the human protein glyceral dehyde 3-phospﬁ dr ogenase
(GADPH) (Figure 13). .Materials and nethods Sol ubilisation of tunour
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AUG 2004 0% 22 PCTI.SEQL/,00395 40 QE% Lt rificati of . tissue
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NHS- act iLgat ed. Hiddlr Apih codintize (Phew ntier euglBi wrechecUppesibbhed Sandehhien
according tgd GHEInG of LHSESEihRDSy: The GONLEQk - 2Bd pES- cOl um
coupled with agl%%g%%éan t%e c%?unn coupl eh Wi tﬁ K293Fab- SEAMD  were
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pH 7.5 at 4G GaNtSE MW Zubne NPrdR) pH Thenwhiehexbaapbavpa headed2onto
the colum at, 10 0.1 nj/mn 1?nd the fl ow—thr&ngh S reci rcEI_at Sd an(il_1 t hen
min. Fractions of 0.5 ml were co cted, neutrallised wit
15 0.1 ml of 1 M Tris-HCl, pH 6.7 and stored at -20°C. The
purification was performed at 4°C using an AKTA FPLC sys-
tem from Amersham Pharmacia Biotech (Uppsala, Sweden).
The eluted fractions were pooled, concentrated and then
analysed on SDS-PAGE. Identified protein bands were cut
20 out and stored at 4°C. The proteins were then digested
with trypsin and the N-terminal peptide segquence was
determined for individual peptides at the Protein Anaﬁ
lysis Center (Karolinska Institute, Stockholm, Sweden).

EXAMPLE 10
25 K293FabSEA/El1l1 are able to suppress tumour growth in
severe combined immunodeficient (SCID) mice

The superantigen SEA has the ability to activate
T lymphocytes to cytokine production and cytotoxicity.
When a superantigen is fused with a tumour reactive anti-
30 Dbody it is targeted to tumour cells. Localisation of the
| supetantigen in the tumour area then lead® to selective
killing of the tumour cells. _ _
The result of the experiment is presented in figure
14 which shows that animals treated with K293FabSEA/Ell
35 have an 80% reduction of tumour mass compared to control
animals treated with a non-targeted NRML-05 (anti-mela-
noma) FabSEA (D2273).
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Specific adsorption of broadly reactive phage (black) and reduction of
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phage from the subtractively selected library.

15 Fig. 4. Immunohistochemical staining patterns of
library selected scFvs. Colon carcinoma (A), colon
epithelium (B) and Peyer”s patch (C) staining with X302
scFv and with K293 scFv (D-F). Colon carcinoma {(G) and
colon epithelium (H) staining with K320 scFv and with

20 IIID9 scFv (J, K). Colon epithelium staining with K294
scFv (I) and colon blood vessel staining with IIDllscFv
(L} .

Fig.5. Immunohistochemical reactivity of K293 scFv-
SEA (D227A) to colon cancer (A) and colon (B) and of C215

25 Fab-SEA(D227A) to colon cancer (C}) and colon (D) at 100
nM. The bar in (&) is 100 pm.

" Fig.6. Flow cytometry on colon cancer cells freshly
prepared from a resected primary human colon carcinoma.
Cells gated for size, granularity (A, B) and Ep-CAM

30 expression as a marker for epithelial cells, were stained
with 5 pg/ml K293scFv-SEA(D227A} {gray 1£he) or no pri-
mary antibody fusion protein negative control (black
line) (C).

Figure 7. K293FabSEA/Ell staining of different

35 tumours. A. Staining of a moderately differentiated colon

cancer showing strong staining of both malignant cells

(arrow) and mucin-like material (m) in glandular struc-



tures. B. Staining of a highly differentiated colon can- cer illustrating
strong apical staining (arrow) of the nmalignant cells while &z% | parts of
t he neopl astic glan- dules (b) are unreactive. C. Stron 2t ﬁpg of

nal | gnéﬁ?“y“%’éﬂ s in a breast tumour (arrow) D. Strong 3{35(%0%{303?

mal i gnant cells in lung adeno carcinoma (arrow). Bar in A represent 50 m
and is also valid for B-D. Figure 8. A K293FabSEA/ E11 stai ning of nornal
colon. Note the apical ~staining of the é&ﬁithel ial cells 10 (arrow). The

| mmunor eact i s fou | ; | thel I ym I Mgk : Ll e the
crypts (c) é:(r?‘g: én% aét)'i \%é%%%ggéagg%Ir@%s%gﬁnéir{\g?%feéo?%?ﬂbfégst. Weak
to node- rat@enktidiistgraiiangsrons PRt Ftapringl (arnrey) afdths

surroundi ng pIRHNPFEEL SYhile S4B pdreasst stRkNadopdavttb glﬁﬁbSEA
f usi onprotel%ilbetv\ﬁsn t he pan-epit hel |(§I mar ker C215_ and gEA 227A
( FabC215SEATREAR) (PINGE® tHEF S T Bty | abet HT R oF tRhBLEPaRGular *8pP el i al

cells (g5. d¥dlYeanii Drbreaseammannst (aedwpabt sSEspngDsthlandaly bifeast

negative contral_ (nqg priqary. anti bod [l lustrat- 20,0 r ti:gn.in

o ol o o gt ReTR ViR ubd Hdero | 42HL Mond? (bORO0F T BAE HANA

represent SQ@apmesBmt i %0 BubGndn Bndlso avabidaféd BoP.C and D. Figure 9.

Semithin section Efirgﬂ?é%.orh Caf%Fa(b%E}?/@ll n&%fﬁ%ﬁgl 8RR LBlmshai ned with
In e 25 ot a

K293FabSEA/ El | . col on cancer section sal _(arrow_b), apical
(arrow a) &RIL9mt diQte pehe sapicalingtrirdng sofr ehgospithelyalscaldéd. | n

nor {fﬁl | _@@: On(&%l | bib) Verd airﬁthctafégct@@@@ i® féﬁﬁdﬁ@hcé?%ﬁfhé?%@m Fhacing
epithelial c arrow) . ectron.. m croscopy s a e .

i nunor eact iﬁ?‘? iS]s'S‘f‘“t’fEa‘?V\goc‘g‘{o%O ‘E’l'llujel%u‘f'lf'eolc%r%tﬁi g\fl:\ivlaFFi negatd™sal Beol or
epithelial KHiBal$kafEIDWtaBaing oA nepnaiebireast.nWaadt it alie- val id
for B. Figure 10. Analysis onpl i ti .anti fusi_on’
D otorne. Do s ety ot SS0R B SERARLAER GhiBRLLARAY (TR SN
heal t hy i ndisuxiceisdi M espeonah-pange 65) & a@i olormailt Prefaste dtiad neide

hi gh- mol gcul @ wel gRlpdrdt AYG S088042in between the pan-epithelial

marker C215 and SEAD(227A) (FabC215SEA-D227A). Note the
strong labelling of the glandular epithelial cells {(g}.
No reaction is seen in stromal parts (s). D. Normal
breast negative control (no primary antibody) illustrat-

20 ing no reaction in glandular epithelial cells (g) and in
stromal parts (s). Bar in A represent 50 pym. Bar in B 50
pm and is also valid for C and D.

Figure 9. Semithin section from colon cancer (A} and

normal colon (B) stained with K293FabSEA/El1l. In the

25 colon cancer section both basal (arrow b), apical (arrow
a) and lateral parts of tumour cells are positively
stained. In normal colon positive staining are seen in
the apical surface of epithelial cells (arrow). Electron
microscopy shows that the immunoreaction is located at

30 the surface of microvilli in normal colon? epithelial
cells (C, arrow). Bar in A répresents 30 pm and is also
valid for B.

Figure 10. Rnalysis of complex formation of antibody

SEA fusion proteins to components of plasma from colon

35 cancer patients and from healthy individuals. The percen-
tage of radioactivity eluted in the high-molecular weight



area is plotted. Note the high binding of C242FabSEA to plasma from col on
cancer patients. Figure 11. Non-reduced SDS- PAGE anal ysi s Qf m’ﬁe_ g[ﬁl ut ed
fraction fromthe K293-coupled affinity colum 5 (in |ane f) r? maj or
band marked A was cut out for amno acid sequence analysis. The positions
of the nole cular weight standard used are indicated. Figure 12. The
N--term nal sequences with SEQUENCE LISTING ID NOS: 3-5 of three tryptic
peptide fragments 10 fromthe 35-45 kB&® protein band (| abell ed A) i sol at ed
from K293- affrnr r|f| a ( efr r XNfigy

| munot her ecttecgt qujorb%l':'%1 T usTON t?lprr}%jtre?lncégon ‘%%F&ﬁr owt of
LS-174T turpjlwrsmaelﬂrsom reSChD canesr: gpidpl @mtemt ed wi t h human peri pheral bl ood

nononucl ear  celd By . e i nd1 Vs 1®) of edet i on 20
‘after treatnent %djﬁ@@Beh%{S%sd%%lé&Al\/ENDED SHEI.ILET };%4 A?JG 2004 46 CLAI M5

1. A bi ndi rgluiedickrrecinn chedn idse i K2 oaneparled 5L RELEFP YRt ace of

tumour eel | g3 Wieh Dy Norrg rﬁat é@tb&ﬁdlﬁaﬂ&@domrﬂaétdzutd@ﬁerﬂbﬂed by the
heavy chain CDR structures d i ne essentr al |

g the a acrg _ nunber
160- 165 ( C#®jnO 1%‘61‘19%?% 553 (TRR3Y %t 1eng 3£; ﬁ%ea%‘o sequence
shown in SE1&r Nekight Weidedd£d adsedi anal 1hdhdangdspeci ficity is provided
by one or nore f the g r ally by
t he am no aci ds JZ% gjtéh? Q%F&? QP%&%&%%? Q i%08§?%g§§: of the
amino acid BE@BEM@eIEh@Qﬁ i B-SEGE | Thiee Rryvptia bepardg ErREBEBEE which
binds iy aPLRTHE 385858l brSUELACEaRl, (1hHERUESCR) | $a0sabdabi nding

structure conprising one or re o e conplenentarity deternining
regi on (CDREr@quﬁ%ﬂ%e@fﬁinahYamlFbﬁélﬂ}atFﬁnt héeﬁr hEUEHaih conpri sing
essentially the am no acids nunber 23-36 (CDR1), 52 58 (CDR2), 91-100
(CDR3) of the amino acid 20 sequence shown in SEQ ID NO 2, and the CDR
sequences in ' -

15
Figure 14. Immunotherapeutic effect of FabSEA fusion
proteins on the growth of L§-174T tumour cells in SCID
mice supplemented with human peripheral blood mononuclear
cells (PBMC). Note the tumour weight (in mg) reduction
20 after treatment with K293FabSEA/Ell.
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t he heavy chain conprising essentially the am no acids nunber 160-165
(CDR1), 180-195 (CDR2), 228-238 (CDR3) of the amno acid s§%ence shown in
SEQ ID NO 2. 3. Abinding structure according to claim1l1 o 280knhi ch
conprises all of said CDR sequences. 4. A binding structure according to
any one of <clains 1-3, which is an antlgody and/or fragments thereof. 5.
A binding structure according to clai m 4°or 2, 30 which "is an anti body,
and/or fragments thereof, also conprising the variable region of a |ight
chain conprising essentially t he ami no acids nunmber 1-110 of the am no
acid sequence shown in SEQ ID NO 2, and the variable region of a heavy
chain conprising essentially 35 the am no acids nunber 130-249 of the am no
acid sequence shown in SEQID NO 2. EEDSIE T : .. 2 4 AUG 2004 47 6. A
bi nding structure according to.claimb5, i RLAEMSch said antibody conprises
the am no acid sequence shown in SEQ I DNO 2. 7. A binding structure

according to claiym . 2. 5 |ch naly and/ or neously in,
andlor 1o the cérl ABipdiasoptiugture Ptk BItAL 3N Sndlil OIS e
group cosmpr ithjeng:eﬂrll rearnyf agred fodr, lm;rwttakzledlscolufmeﬁt dindiangcreatic, br east

and | ung car I%el lssa)/r%doﬁa%a[ﬁq.' eouslf%hq{gil%&p }fgriﬂaa{*& cé m1lor 2

10 whi ch bi A s wea Iy an eterog rena and/or
prostatic c&DR rérmicandyes d@eflnr@da@tssemu@dém haelthse guind Hadisg

Structure aggauding do sl @okayr, deo- Wl hduinyds, Stagngly {dbep) < parts

of the colonic 15 surface. epithelium and the epitheliumof the small bowel .
10. A bi ndi tdes AHAURS 4k SIS Showa Ao SEhildh N9 s Yot tdhe api cal

aspect b ”&@di&horf&llr fkﬁ&ﬁil@fg BpEca-f Wity iandhresv hids b p areroofmdhe

col oni ¢ SUpe%;éhe lléﬁ cléfﬂ éﬁﬁléiructures defined essentially by
the amino acids number 23-36 (CDR1l), 52-58 (CDR2), 91-100
(CDR3)} of the amino acid sequence shown in SEQ ID NO: 2.

2. A binding structure which binds in, and/or to

15 the cell surface ofhltumour cells, said binding structure
comprising one or more of the complementarity determining
region (CDR) sequences of an antibody, in the light chain
comprising essentially the amino acids number 23-36
(CDR1L), 52-58 (CDR2), 91-100 (CDR3) of the amino acid

20 sgequence shown in SEQ ID NO: 2, and the CDR sequences in

- the heavy chain comprising essentially the amino acids
number 160-165 (CDR1)}, 180-195 (CDR2), 228-238 (CDR3) of
the amino acid sequence shown in SEQ ID NO: 2.

3. A binding structure according to claim 1 or 2,

25 which comprises all of said CDR sequences.

4. A binding structure according to any one of
claims 1-3, which is an antibody and/or fragments
thereof.

5. A binding structure according to claim 1 or 2,

30 which is an antibody, and/or fragments thereof, also
comprising the variable region of a light chain
comprising essentially the amino acids number 1-110 of
the amino acid sequence shown in SEQ ID NO: 2, and the
variable region of a heavy chain comprising essentially

35 the amino acids number 130-24% of the amino acid sequence
shown in SEQ ID NO: 2.
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20 11. A binding structure according to claim1l or 2, which binds weakly
to noderately to the manmary gl andul ar epithelium and/ or utﬁuiﬁmﬂounding
connective tissue. 12. A binding structure according to c?ai or 2,

whi ch bi nds weakly and/or heterogeneougty and/or not to 25 normal tissues
conprising spleen, kidney, liver, lung, skin, pancreas, thyroid, cardiac
muscl e, and/or the CNS. 13. A binding structure according to claiml or 2,
whi ch is provided by phage selection. 14. A binding structure according to

claim13, 30 whegei A $AKHdiPRRGR SRIGE ARLAMHS D d1GAPIatipn of an in
vi vo i nmmunol ogi cal |y, presel écted repertoire of “binding. structures

di spl ayed oﬁgﬁﬁ%bé ARG RO FHPEFSS A iR 13%d GieBteTfRge
particl es byhése din pEQ IOWNG: $sues of different phenotypes. 35 15. A

bi ndi ng structure agcor.ding to.claiml or 2, _wherein.said sequences are of
Macaca fasciculaﬁrs%b%?ﬁﬁﬁ%gAﬁ§ﬁ5€5u§ﬁE§Fqﬁ?@§qﬁﬁﬁ33qaﬁif‘fGF’ i ndi ng
structur® aetddrad g.rids dtaiondl yorar®l/ oxwheneigersaiuk sequencasd fiswet@n am no
acid identi of . at t..78% ( . .86% 0 rre | guences
of “human ors e FEAes B el AR e R ERES SaRoRek e

whi ch has | &le eHmey SETEing foritamuregbMxingtdstathigrans. 18. A

bi nding Str Wiy & AGR0" Phddh Sl @l Breflt and Wik ds: AgsR, degiyagti sed by
genetically linking to 10 polypeptides, and/or, by chem cal conjugation to

organic or non- &rgdntinHed SHEURHEEUIBESOBHADEDEIALT b19HaR: or
mul ti mexosatitgich ¥indds RiddMINg Sid et Het ettt A & In®F €o Which

Dol Ypept | ded B GHECT: GAHE oy OO TRYRT SRF LS ol ecul es.
20. A bi ndi mgelstrranet wredllaccording to claim1 or 2, which is genetically
l'inked or chem Caé.l k%%@{&i%t eé{f&ture according to claim 1 or 2,

which binds strongly to apical parts of the colonic

15 surface epithelium and the epithelium of the gsmall bowel.

10. A binding structure according to claim 9, which
binds to the apical aspect of the cell surface of micro-
villi and/or brush border of the colonic superficial
epithelial cells.

20 11. A binding structure according to claim 1 or 2,
which binds weakly to moderately to the mammary glandular
epithelium and/or its surrounding connective tissue.

12. A binding structure according to claim 1 or 2,
which binds weakly and/or heterogeneously and/or not to

25 normal tissues comprising spleen, kidney, liver, lung,
skin, pancreas, thyroid, cardiac muscle, and/or the CNS.

13. A binding structure according to claim 1 or 2,
which is provided by phage selection.

14. A binding structure according to claim 13,

30 wherein said phage selection comprises a combination of
an in vivo immunologically preselected repertoire of
binding structures displayed on phage particles and a
substractive selection of phage particles by use of pairs
of tissues of different phenotypes.

35 15. A binding structure according to claim 1 or 2,

wherein said sequences are of Macaca fascicularis origin.
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bi ol ogically active nolecules. 20 21. A binding structure according to
claiml or 2, which is genetically linked or chemcally conjugated to

i mmune activating nol ecules. 22. A binding structure according to claiml
or 2, which has been changed to incre or decrease the225aayipnity and/
or affinity thereof. 23. A binding structure according to claim1l1 or 2,

whi ch has been changed to increase the production yield thereof. 24. A

bi ndi ng structure according to claim1 or 2, 30 which has been-changed in

order to influengg, tﬂeblﬁhéhgaﬁgkhEEhke HEEB%HEh Stb“%&%ﬁht]?%nrézb'”d'ng
structure accordlng tQ claiml 2 een chan ed in order to

i mpart nem/WBﬁ£FHEc§RFﬁe??8“EPSB§rP?@? Pﬁeﬁ@ﬂ&o 85 isk idg ﬁﬁféﬁqucture

accor di ng tmea}sal met qvl}, andhigel i(¥hi)akel kegreapdridiadidutughads Whf ch is
specific |nh|b|table by an unl abel ed form of said bindi ng AVMENDED
SHEET 2 4 A $*39* 8 ructure and not by other binding structures, and
which % not |nhﬂblﬂlbgndhagbsndungumé abberdbngdtmgcé@nmcﬂumﬁs:2having

Quner Spec Lhibh f%e 30y AriACSEAIENTS GOLA0 fikn i ANd A 2o dol 1 B

ed in clai Sequen e conp |ses sequences wh in SEQ I D
NGO 1. 28. humﬁaﬁnaceutlcal conposition conprising as an active principle

a binding structyge aspdekiingdskRu@RYire0BecBiaihdl W k%fim H0-02%, A nethod
of invitro hlsto at hol ogi cal” di agnosi s and prognosi s of human mal i gnant

di sease, wh¥heh Rasaheen derdvedissd &Y Wenetd asildgi ﬂd@‘%’r‘%ﬁ;tt’tﬁe as

definedion panypepe idesG andy ok Z@v chichidall RrGalRtic30. tcA
according to_claim?29 whe |n sal é§ sanple is ti,ssu qgie whi ch has
been frozen EndPE O X5 S ‘i r"iméir@@ﬂ ¢21i oni ng.

or multlmerisatlon

19. A binding structure according to claim 1 or 2,
which is genetically linked or chemically conjugated to

15 cytotoxic polypeptides or to cytotoxic organic or non-
organic chemical molecules.

20. A binding structure according to claim 1 or 2,
which is genetically linked or chemically conjugated to
biclogically active molecules. '

20 21. A binding structure according to claim 1 or 2,
which is genetically linked or chemically conjugated to
immune activating molecules.

22. A binding structure according to claim 1 or 2,
which has been changed to increase or decrease the

25 avidity and/ or affinity thereof.

23. A binding structure according to claim 1 or 2,
which has been changed to increase the production yield
thereof.

24. A binding structure according to claim 1 or 2,

30 which has been changed in order to influence the
pharmacokinetic properties thereof.

25. A binding structure according to claim 1 or 2,
which has been changed in order to impart new
pharmacokinetic properties thereto.

35 26. A binding structure according to claim 1 or 2,
which is labelled, and the binding of which is specific

and inhibitable by an unlabeled form of said binding
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20 31. A nethodaccordingto claim29, which nethod conprises tunourtyping.
32. A nethodaccordingto claim?29, which nmethod conprises tunourscreening.
33. A net hodaccordi ngto claim?29, which nethod conprises tunourdi agnosi sand
prognosis. 34. A nethod according to claim29, which nethod 4 dbaptlises

nmoni toring premalignant conditions. 25 35. A nethod for in vitro diagnosis
and prognosis of human malignant di sédse, wherein concentrations in bodily
fluids of a binding structure as defined in any one of clains 1-26 is
assayed. 36.

e of a.bin struct as d in an n 0 of
claims 1- zastFHchﬁepPBSang g% S%E ol &F@a?@ht %h ’dﬁéﬁﬁogis%bnd
prognosi s ofishupiinimalibghang theebsadinkyeofi mtl”llelre Hl@@alnigzattlmwt@fretshe
bi ndi ng strHgmgEgebghggrgggcq§ggik5%5 is determ ned. 37. The use according

to claim 36 structure is accunul ated in tunour
deposits. 24AUG2804 BODYB. S$ﬁéeﬂ§@ sedangi Agrt shenpnsdbody @saidefizs or 38,

which isg QU@at hhatﬂ\ﬁm %9 wm%humzxofse@;u@n&@ RGPt ithe FedRfiideed in
any one of claing 1- he preparation of a nedi canent for therapy of
human nallgﬁ§ﬁﬁndﬂ§e§§9 IEONOThé use according to claim 39, wherein said

bi ndi ng structuresghas bﬁammahauge@any ch@ipag igdret icorigry s ilrignked atro

nol ecul es gi_ving the.combi.ned d pha Okl operties.
41. The useagéég' Pﬁ&nF&p&Fa ggﬁgﬁﬁﬁ%F%IH sard ﬁ?rﬁ?¥; 4”uctu e has been
changed by beiengfdediaiatsi 3e@6.WO 01/ 62286 SEQUENCE LISTING <110> Active
B'OtEChlﬁB <12059N°$?he%ﬂbbb%%yin vitro histopathological diagnosis

and prognosis of human malignant disease, wherein a sam-

ple is contacted with a binding structure, as defined in
any one of claims 1-26, and an indicator.
30. A method according to claim 29, wherein said

15 sample is a tissue sample which has been frozen and/or
formalin-fixed and paraffin embedded before sectioning.

31. A method according to claim 29, which method
comprises tumour typing.
32. A method according to clalm 29, which method

20 comprises tumour screening.

33. A method according to claim 29, which method
comprises tumour diagnosis and prognosis.

34, A method according to claim 29, which method
comprises monitoring premalignant conditions.

25 35. A method for in vitro diagnosis and prognosis of
human malignant disease, wherein concentrations in beodily
fluids of a binding structure as defined in any one of
claims 1-26 is assayed. -

36. A use of a binding structure, as defined in any one

30 of claims 1-26, in the preparation of a medicament for the
diagnosis and prognosig of human malignant disease, wherein
the localization of the binding structure to tumour deposits

is determined.

37. The use according to claim 36, wherein said binding
35
structure is accumulated in tumour deposits.



<130> 2000449 <140> <141> <160> 2 <170> Patentln Ver. 2.1 <210> 1 <211>
<212> DNA <213> Macaca fascicularis 1 <220> <221> CDS <222> (1) ..
(747) <223> K293 variable region (scFv); PRT (aa)-sequence VI (1-110), nod
Huston (111-129), Vh (130-249) 2 4 AUG 2004 PCT/ SEO1/ 00395 AY80MH 1 cac gtt

747

at a
Thr
tcc
Thr
cag
Hi s
Ccgg
Pro
gcc
Ser

tgc.

Ser
ctc
Thr

ttg
Gn
tgc
Ay
cat
Hi s
ccc
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cag tcg ccc tct gtg tct ggc tct cct gga cag 48 His Val Ile Leu
Pro Ser Val Ser Ay Ser Pro Ay dn 1 5 10 15 tcg gtc acc ctc
gga acc agc aat gac atc ggt5@gc tat 96 Ser Val Thr Leu Ser Cys
Ser Asn Asp Ile Ay Ay Tyr 20 25 30 gat tat gtc tcg tgg tat
cca ggc aaa gcc ccc aag ctc 144 Asp Tyr Val Ser Trp Tyr Gn
&y . LyReAidePaBcby8ihg§Ur 85240 dheabg aAlbihaC3@abrgtg, aat aag

8’ g gtc tct gag cgc ttc 192 Met Ile Tyr Asn Val Asn Lys Arg
alsSgra{taF§vPhe 50 55 60 tct ggc tcc aag tct gec aac acg

a a g S r S a. hr Al a
B S i e R e e A
bétc@alamsgm Egg 288thd prégpréis podspf Gh uméddl acdspnidyfodyr Cys

0 95{?_ ,act tac att ttc ggt ggt ggg acc cgg
1§675fte Phe Ay Gy Gy Thr Arg Leu

Giy. Gﬁﬁe use according to claim 39, wherein said

binding structure has been changed by being genetically

linked to molecules giving the combined molecule changed

pharmacokinetic properties.

41. The use according to claim 39, wherein said

binding structure has been changed by being derivatised.
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384
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gag
Trp
get
Ser
cag
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aac t

Ser
acg
Ser
acg
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Phe
Val
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12 2286 2 4 AUG
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(R ACHgs BRFeghd 5 g
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ALgholybod¥uasPro Ser 180
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aag
Pro
agc
145
gaa
165
576
185

Leu Lys Ser Arg Val

205

2004 PCT/ SEOL1/ 00395 tct gaq’@ﬂmﬁ@u o

Leu Lys Leu Thr
210 215 220 tgt gcg aga cat gat aga ggc tgg cac gaa tac ttc

tg cag
cct tcg 432 Ser du Vval n Gu
Ser 13D 135 140 gag acc ctg tcc ctc acc tgc
agt 480 du ThrLeu Ser Leu Thr Cys Al a Val
150 155 160 ggt tat ggc tgg agc tgg atc cgt
528 Ay Tyr Ay Trp Ser Trp Ile Arg G n
170 175 tgg att gga gac atc tct tat agt ggg
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Thr Ile Ser Arg Asp Thr
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t £E%>g8d ggc 720 Cys Ala Arg His Asp Arg Gy Trp His Gu Tyr Phe Asp

(et oo baersot

er

tasci gy arys <400> 2 His Val

Pro

GLy11d Ba71 5 10 15
«<212> DNA
<213> Macaca fascicularis

<220>
«221>
<222>
<223>

CbS
(1) ..(747)

240 cag gga gtc ctg gtc acc gtt tcc tca An Ay
245 <210> 2

Il e Leu Thr

<211> 249
Adn Ser

<212> PRT <213> Macaca
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K293 variable region {(scFv}; PRT (aa)-sequence V1
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