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o (57) Abstract: An antibody, or a derivate or a fragment thereof, having a binding structure for a target structure is described. The

o antibody is displayed in, and on the cell surface of, human gastrointestinal epithelial tumour cells and in a subpopulation of normal

“~ human gastrointestinal epithelial cells. Said binding strocture comprises the complementarity determining region (CDR) sequences
in the light chain comprising essentially the amino acids number 23-33 (CDR1), 49-55 (CDR2), 88-98 (CDR3) of the amino acid
sequence shown in SEQ ID NO:2, and the CDR sequences in the heavy chain comprising essentially the amino acids number 158-162
{CDR1), 177-193 (CDR2), 226-238 (CDR3) of the amino acid seqaence shown in SEQ ID NO:2, or other binding structures with

% similar unique binding properties. There is also described a target structure displayed in, or on the surface of tumour cells, vaccine
compositions, pharmaceutical compositions as well as methods related to human malignant diseases.




sim lar unique binding properties. There is al so described a target
structure displayed in, or on t he surface of tunour cells, 2¥apdi2004

conposi tions, har maceut i cal ositions as mel
huggn naliananf di seases. 351@3&854pat23500|w3®ﬂ@mﬂ|Mﬂﬂﬂﬂmm@MQQMMﬁMMH
NOVEL COMPOUNDS The present invention is related to an antlbody, or

deri vat akeqd fragnent thereof, having a pindj structy q
struct ur-e dinsdl zﬁé"ﬁ?ﬂoﬁaﬂear@w}o@&hd@m rep@ﬁslhid Sﬁge }enjgco Bldes Mﬂgb&wano’w’ ?'%9" %}IJS

epi t hel i al upaaream ofacedol:s and in a subpopwz@bfeadnrégfdarn%

gastrointestinal epithelial cells; and to a target structure dlsplayed
in,- or on the surface of tunour cells; vaccine conpositions;
pharmaceutical conpositions; as well as nethods related to human mal i gnant
di seases. 10. BACKGROUND OF THE | NVENTION surgery is the prinmary treatnent
of colorectal cancer leading to five-year survival rates of 90 to 40
percent depending on the state of tunmour progression from Dukes Stage Ato
C. Conventional adjuvant therapy that 15 includes radiation therapy and
chenot herapy has been able to reduce the death rates further by
approximately 30 percent (1): Despite these achi evenents cancer of the
colon and rectumis one of the major causes of death in human cancer.

| mmunol ogi cal therapy has been extensively 20 attenpted. However; col on
cancer has generally been resistant to i munotherapy and is considered to
be of low immunogenicity. Patients with colon cancer neither respond to
IL-2 treatnent or adoptive transfer of in vitro cultured tunour
infiltrating | ynphocytes otherwi se 25 active in patients with immunogenic
mal i gnanci es such as nel anoma. Mdst encouragi ng however, Riethnuller et

al. reported a 32 percent decreased seven-year death rate for Dukes Stage
C colorectal cancer treated after primary tunour resection with a naked
murine mAb directed to a 30 tunpour and nornmal epithelial associated antigen
(Ep-CAM (2), indicating that other imunotherapeutic nodalities could be
effective. A significant inprovenent of adjuvant imrunotherapy




and of the treatment of nole advanced stages of cancer WO 01130854

PCT/ SEQ0/ 02082 2 27 April 2004 should require a nore potent effector

mechani sm gymﬁgpvided by a naked mAb. In principle, an pbpgkBaiBek2

pot ency shou require an increased tunour selectivity of the targeting
anti body. '5 The Iimted nunber of colon cancer associated antigens defined
t oday have béen di scovered using hybridonma produced nuri ne 254 2@04ul ti ng
from xenogeni ¢ i nmuni sations with human tunours (3). The use of large
phage display libraries for the 10 identification of novel

t umgur - associ ated antigens can be expected to significantly speed up the
process of finding target nolecul esH Q ur i nmunot herapy and .
di agnosi s. Such identification of target nol ecules could be acconplished
by the selection and_screening of 15 antibody phage.ljbrari . ul tured
tunour cells and tiEg‘ﬁepﬁﬁ?’iq‘bnén‘(%n%’e%%r’a? eréé)i;;ag%c% i r‘%ai ag_%tl%@’g fi %#ng in
vitro and in vi wodexpvessedoanti feagnedl  thikreephageavidis @ dyinddélnol ogy has

been e§tab|i5hegt§§c€8r§fkb !QnEar%QQ|sﬁﬁhﬁﬁﬂﬁéa&féﬁﬁﬁ§gd(ﬁﬁﬂ At Dhodve
reagents to various 20 purified antig

, ens, and-the co strugtiqg' n%ﬁ '
successful sel ELLoRUEEREENEES r BIFAANEREC TGRS LI L RS aia 54y
phage |i brard eschave bednidescsibpdpibaseveraf netwal dsud) . Non- i mmune
libraries are.favourabl iLth.re 2 ir .cability,
maki ng uni que IﬁSFEFPégg %%1“8@e§§§§%%%f%?t§?%£§'dﬁ%gggigiry. T 'the ot her
hand, suffici enskyucsuge dagprhpgadgi@li®y e@nthemsiwelaceraf iteouwr e
difficult to copghfuct vABkiaet 8bEBLs i S6RY LI Y RFAEESSE 145l NEbripteS@ ions ;

libraries should require efficient subtract- 30 ive selection..nethaods when
based on conple?saﬁgﬁgeﬁ§.mﬁtgﬁgﬁer?rﬁFﬁﬁyt%fh%mﬁﬁr%§ ?2&(9%5??%6%53 now
been constract pdcKopoUADNoar THENENVERTR@N e i rmuni sed with conpl ex hunman

antigens. This repre n;ap T SEredV@ntagefe@n in vivo
pre-sel ected reperto??gb§§g é%cﬁﬁgﬁggéé%gg %%ouf@ebe enrich d(%or '
specificities t&ancekodradingi tpciiveopear i fuavivdh e HaKyrtfut® #act -
ivity to xenogepekrceaht depandify. ohUuthBestdte, ofStumour progression from

Dukes Stage A to C. Conventional adjuvant therapy that
15 includes radiation therapy and chemotherapy has been able .
to reduce the death rates further'by approximately 30
- percent {1). Despite these achievements cancer of the
colon and rectum is one of the major causes of death in
human cancer. Immunological therapy has been extensively
20 attempted. However, colon cancer has generally been
resistant to immunotherapy and is considered to be of low
immunogenicity. Patients with colon cancer neither
respond to IL-2 treatment or adoptive transfer of in
vitro cultured tumour infiltrating lymphocytes otherwise
¢ 25 active in batients with immunogenic malignancies such as
melanoma. Most encouraging however, Riethmiller et al.
reported a 32 percent decreased seven-year death rate for
Dukes Stage C colorectal cancer treated aftér primary
‘tumoﬁr'resection with a naked murine mAb directed to a
30 tumour and normal epithelial associated antigen (Ep-CAM)
(Zf,-indicating that other immunotherapeutic modalities
could be effectiye. _
A significan% improvement of adjuvant immunotherapy
and of the treatment of more advanced stages of cancer



WO 01/ 30854 PCT/ SE00/ 02082 3 27 April 2004 conpar.ed to:the nouse, primate
anti bodi es denonstrating close sequence honol ogy with human anti bodi es
shoul d not 8(3 %‘{;?]Jnogeni c inmn (7) . Novel primate antibodies froma
phage |ibraly FA&t* 5 define selectively expressed col on cBRFSKO0A2M i ot ed
antigens have now been identified. - The therapeutic potential,
dermonstrated by T cell nediated killing of _cultured col on @&Aasi2@X | s
coated with two of these antibodies fused %o engi neered superantigens, is

10 conpar abl e WshBuslpPeeant+8edsmds gsbtch MR tbab mebhagnem t3peci fic for
col on cancer -associ aéeg gntlge?r?g such ﬁ_{EP—.CANb for whi.ch there has

previously beenPT8Yt86Fi €Ked eqﬁéﬁé‘p iFE ¢ty 3h 1@GFEASTEt al |
systens (8). -15pThengyi shattd praowidedra inetdesdeldot ueblirc isedectgositlyl weE and

subtracti ve cel e ' f anti bodies that should facilitate
heCt8eLLPINQT s

future identification novel phen%'t ype specific antigens including

oI , N
tunour assoti ated ahffgbhBLERT M HRRY 5Hdiced oy GRTFEF g8SsREdeteso
l'ibraries. BRI EEnSilydRRYGEFilHE tdAENHLN Heenpuiseneredenision i s rel ated
in a fitrst aspe : | ; . Livati afr t reof,
havi ng*.a bi ndi nS‘B”é’f’%g%‘?‘%qé{]{’%‘??%at%%le S rfc?&ﬁéﬁifgk [ s’?;‘ﬂ"ggg‘%@ﬁo ,quLr(\:d. on .
the cel |l surfacéM@RN1AGRHANS gkt et thumeurspiBRel i al tunmour cells and in

g_ 3_ubpoptll atiton of ‘ﬂl@é%e%&t’fﬁlfh%t;f}@g@ @istnayt QQSE?%&E_%' fogelhs said
I ndl ng str Ur, conprisjn CcO enen- ar i [ etermning reglio
(COR)  sequetles \PRTERBLFRGHEN F0F CRATTE ORI PRGOSSEERE ANSIIENS SHThGS
aci ds nunber 23e3pectSURDp dPgribf (DR =588 upCPRE) pabddse aifi Mo neadng

onpr | o1 ng essertraTTy The A st U £0% S a8 rristBebI N 60 1
(CDR2), 226-23891REPR8Y S of SuTh tifeni ratdion §qlengets Rews i eRocopldor
ot her binding berdetonphisghéd 5y iharsdiicyiondiandi Bgrpeoert oFs. Wc)
01/.30854 PQ&£SE984938§§ phage librafies on cultured tumour cells and
tissue sections to generate specific reagents defining in
vitro and in vivo expressed antigens (4). The phage
display technology has been established as an efficient
tool to generate monoclonal antibody reagents to various
20 purified antigens, and the construction and successful
' selection outcome from immune, naivé and synthetic
antibody phage libraries have been described in several
studies-. (5} . ‘ ,
Non-immune libraries are favourable with respect to
25 their general applicability, making unique libraries for
every single target unnecessary. On the other hand,
sufficiently.large and high quality non-immune libraries
are difficilt to construct and a target discovery process
using these libraries should require efficient subtract-
30 ive selection methods when based on coﬁplex antigens.

A phage library of a more moderate size has now been
constructed from a near human primate immunised with
complex human antigens. This represents an approach that
takés advantage of an in vivo pre-selected repértoire.

35 Such libraries should be enriched for specificities to
tumour specific epitopes in a reduced background react-
ivity to xenogenéic antigens (6). Furthermore, as



27 April 2004 -- 4 In one enbodi ment the'antibody is phage selected. In
anot her enbodi nent the sequences are of Macaca fascicularis origin. A
further enRpgdpimmts of the invention is a derivative of sarch/sEuwiobsay,
which 5 derivative is of human origin. The sequences preferably have an

identity of at least 84%to corresponding sequences of hu orj gi
Preferably, the antibody has |ow i mmunogerg city or non-i rrmd%[’éﬁlmg@ﬁy I n

humans. I n a further enbodi ment, the antibody has _been 10 deri \éat 'hsed by
genetical |y |i nkbmgaredothethgdngyrst inFdSatenfgrdPopyeehrMeRL E8hftigat i on
to organic or naRxALdaBLGencbeRbhalogiPhad emmatn@hotboylieis- sholildonogr
mul tinmeri sation. In still_ a further, enbodi nent, said antibody is 15
genetical |y |inRedIBFUBRERTESEI TS W6hj gga't ed to cytotoxic _polypeptjdes or
to cytotoxic organi cNoweboprinagamnt ihaddeisc frofopePhiegs. 1ERYa Y uFPREr

enbOdinEnt’%aige??&Eb%gXebﬁivgﬁﬁﬁ%és dobd idkes andemaealdalated ugat ed -

to biologi- 20 ta active nol ec .In still.a further e ient, said
antibody is geﬁ@FﬁS&PﬁyhﬁVﬁkEEWo?e%hérﬁ%%ﬂllgy}e(?onj'[{y’fatt&? rtagré?l%rﬂ:ne
activat.ing nol egrent ikl , aBehbasteabatiibe celdi theatitdtestkifddngeet 25
changed to i ncrease or decreas h ity witdd T OF theyeof . In
still another er%‘i%i%ﬁt ,coétgpdgggﬁ igﬁg%%/ldlhéasc eer%chlhan_ged to .increase the
production yi el dnthdoddfes Fusgdf tet ¢RIIRSHINRA FHRATANHIF Ut iPody has been

30 changed %g " idYnddieR6A o A tRhBLPREOKE PN MlPto edurideerkedf . 1 n still
a further enbodi nent ' [

, sal d anti body has, been chan Q.. Qi '
phar macoki net i ¢ EHeGRE™S @?ecﬁﬁéfzeg%? %%kfh Pt r%E’resdoeér%_'ga‘otgilié‘r/rgaﬁp:(,?L Eard
antibody is | abeheth @an@e-tamyi fidinghtdlergoire hahmrs sy Heathl abel ed

]I;gr/mSEgg / Sgggzagsitl?a%qyis@{é% 9k PheplhEke hi NS St UGt UgSer RRchtdd 01/ 30854

gystems (8). :

15 There is also provided a method for efficient
positive and subtractive cell selection of phage
antibodies that should facilitate future identification
of novel phenotype specific antigens inciuding tumour
associated antigens using antibodies from large phage

20 libraries.

BRIEF SUMMARY OF THE INVENTION
" The present,invéntion is related in a first aspect

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

25 displayed in, and on the cell surface of, human
gastrointestinal epithelial tumour cells and in a
subpopulation of normal human gastrointestinal epithelial
cells, said binding structure comprising the complemen-
tarity determining region (CDR} sequences in the light

30 chain comprising essentially the amino acids number 23-33
(CDR1), 49-55 (CDR2), 88-98 (CDR3) of the amino acid
sequence shown in SEQ ID NO:2, and the CDR sequences in
the heavy chain comprising essentially the amino acids
number 158-162 {(CDR1), 177-153 (CDR2), 226-238 (CDR3) of

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

structures with similar unique binding properties.



27 April 2004 not inhibiting the binding'of other bi'nding structures
havi ng other specificities. A further enbodinent is an antibody, the

bi ndi ng stwgg{,%% of which recogni zes a non-reduced formi;épgl@@{%ﬁ?%t o
i ur

integrin. In anot aspect the invention relates to a targ

di splayed in, or on the surface of, tumour <cells, said targztgt sﬁ)é@% ure a)
having the ability of being specifically blpcked 10 by and R ically
bl ock the binding structure of an antibody as defined in any one of clains
1- 14, and ot her bi nkh nonestembxidimentwittle sintibadybiisdphggepeeléctetli. esn b)

bei ng di spl ayed,j r rp#yga t LAQl sti nal
epithelial cel lghaﬁ%é%fe%é%ﬁ‘u%%:srﬁuﬁ ono%réeé%%whtgﬁ%% and/ or X34
i ntegrin chai nsf3fFciriants IhigFigbs A fepitdeanemReEesfardd tBE uni que

e|)oi Lope, d) bei dgvénghby mm&mﬂf fmd&eaﬁlé{]a]‘i@%rﬁfibbdwuﬁvgi@m|S, and 20
e ei ng a targgl. cyt of oxic .effectqr. nec I sns. By substanti
ool 00y | n 5 S EOREATS [ RE AR st Hheh Gegusrel BroERE Pl get
structure whi chhaye apeldsainity @f tate Usasti g ofta kerageboodingl n one

embodi ment of s3kGuéRESeto B HUMEN idite. B-dHIdNG, Sthdchnkenbay! BRg! ed
and the binding,thereof is Jinhibited by an unlabeled formof said binding

structure and hSY BYWRMESGHY RF AFVAWHRCISHE NS PnBUBRPEng  t he
bi ndi ng of ot her bi nth gy SBirtleinreadbdidEwient other abntdbodg apecbéeni es. 30 In

furth di it . Stauct . sai indi .
Compri ses anb oRSELballedd bl 'ils SUINP Wi paficd BLRC BTl bUBhbEs
sequences conprRd{ ey B semmigaly qand ugRtIeradicd STFRBEr OF3 N3 0rgenLs,

88-98, 158-162, cHdnlidEB, ma@lbr2dE OfaridyraByn@iagi di3goseauencershewn-i n SEQ
ID NO 2, or other, binding structures with simlar unique binding

properties. WO 01750854 -- 6 PCT/ SEOQ 02082 27 April 2004
In still a further embodiment, said antibody is

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

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

20 cally active ﬁolecules.

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

In another embodiment, said antibody has been

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

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

In a further embodiement, said antibody has been

30 changed to influence the pharmacokinetic properties
thereof.

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

35 In a further embodiment, said antibody is labeled
and the binding thereof is inhibited by an unlabeled form
of said antibody and not by other binding structures, and



In still a further enmbodi nent of said target structure said binding
structure is an antibody, which antibody in a further enbodi nent conprises

the vari ablwoowsggsen of a |ight chain conprising essential lptyidpogEN0 5
aci ds nunber 1-10 9 of the am no acid sequence shown in SEQ ID NG 2, and

the variable region of a heavy chain conprising essentiall tl‘?e.I%@A}no
aci ds nunber 128-249 of the am no acid seqgence shown in Sé& 1 Y- 2.

Said target structure is in a further enbodiment 10 expressed honpbgenously
i n human col oni @%épiinhébisingelths bindinrgsefi athanchindinvg dekructurds | e
duct cells. In saMihgackuet-hepbeenipadimeak, the expression of said target
structure is correl ated t astrointestinal _epithelial differentiation. 15
I n anot her enbodi man%\‘, QEE}QBQFaF‘&%PHlE‘FPEC%ﬁr%n ?:%lf‘r%t?‘?(g}és t_tl?'neeel?:ﬂrﬁ‘i?d‘%ci d
sequence of 0:63%4rugteyei af whichhirelrogh&z€8 pantnisedhowd forSEF l0BMNO 3
and the 4 part jiseshewn in SEQ ID NO 4. Another enbodi ment of the target
structure conprises hone- het eronbnoners or 20 hono- or heteronultiners

0 ¥ .
of said a64 integri nIQnﬁPBFLSF agppatohBe ot PHEREL PR ARk RS diRfl/Btar@stant s
and/ or subuni t stirhetaet. dBspleyabl in, Sardohatget set f86é UL, hagmowdn

apparent nol ec“:g:@'il 0i tgga%gakggtnggrpﬁgg%gd formof from90 to 140 kDa,

most preferred fro C I 'l 1 further enbodi nents the
target structure cofipi P3E3NE pbpt ARALAEY pof yhepry depeyi Sorpkliwibipcked

essential | yranybgnanaf tbhgpatifiocatild BEGURNERS BNMMIng Nst QR UL N5 ap- 51,
or conprises a nol 0 .. 30 In the case

ecul.e compl exed.to_ said pol ypeptide(s
of a target strﬁgﬁ:ﬂir%gdgoﬁﬁpﬁ??ﬁaegmlﬁoangc? eséﬁu&%@ fi"o]ngf't i @Fher
integrin, said bandéng structuresnuwythnsamilat hieindivgdspent £ bei triesqggni sed,
exclusively or not, 4R j (o]<P r Di ndi t ract
conprised by the ant}:)goid)%/§%§ géfélﬁ ggggg%ﬂé%@%g#ﬁ??n@gﬂﬁ%ﬁ C&él éltq%ngnl n a
further aspect B8SirodnbsehrbalwAPérlBlaat €8life target structure as

defined WO 04/ 30854 BETh&EA4020B8tdnRTaNHibhoLOPA @Dl ane WM bs Past ance
'S an organic CQEE@@%@h gﬂggﬁglgr variants thereof, representing a

shared or unique epitope, .
d) being highly expressed on the surface of tumour
cells, and

20 e) being a target for cytétoxic effector mechanisms.

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

In one embodiment of said target structure, the

25 binding structure is labeled and the binding thereof is
inhibited by an unlabeled form of éaid binding structure
and not by other binding structures, and not inhibiting
the binding of other binding structures having other
binding specificies.

30 In a further embodiment of said target structure
said binding structure comprises one or more of the
complementarity determining region (CDR} sequences
comprising essentially the amino acids number 23-33,
45-55, 88-98, 158-162, 177-193, 226-238 of the amino acid

35 sequence shown in SEQ ID NO:2, or other binding

structures with similar unique binding properties.



or a peptide. In one enbodinent, said substance i:s an "anti-idiotype of

said target structure. Said anti- idiotype may be specifically bl ocked by
and speci fiygglgl¥og3s P! OCk @ binding structure having siml Lod) -
specificity ?or sa?d target structure. In a still furthera%qslgée@lg},o%ﬁe

I nvention relates to a substance that blocks the function %% thF r get
structure as defined above, which substancg is an organic ‘DI*PB' % e or a
peptide. In another aspect, the invention relates to a binding structure
whi ch recogni ses a tangetikl raciwrttheas empeflimedtabbveadddtabhgeth i s of an

organi c chem Cag;ﬂg%ﬁ%ﬁe. Loid BASAN A5RREhret B8 LAVEALEBDay el hesnto 2

15 pharnmaceutic C ositin conprising as an active, principle an antibody
as defined aboventdpogdyt apgetfustheict digegkf FREAT4B8Fethervari@bitance
as defined aboveghinsbEl b ikt tdifimsRprising epxventiablysthel anedo 20

to a vacci ne.conposition. conprijsin an_active. .pLiLnci ngj body as
defined aboS":é, %Blést%'rlﬁe?rn}s)d’@%t%r Z&z‘fs a&%filonéglgbgeg?eﬁéga&gu lg'g 'Izta%ce as
defined above. SEQ ADfNPtRerandpehe vadieblevargion Pf pehasey thain 25

net hod of ther aB%mﬁQEsiﬁ?%EQ@n@P&!ﬂi}F 1312 aR3s68daeRddNnuABEi-- 8PIL 94 §NbE
mechani sm whereby an. anti body as defined ahov arget structure as

or_a
defined above, bP®a?™ilBsPOHT SIS %69e§EQSIQd hidtered to a human
subject. 30 I n anot heaidsparget tdieruatwert ieninsar fhatkdrt embodimenod of

e e h aspat 4 : ; | :
< adn o ot S oq SREPEbRLLnORIGARST1 Y I BpR BB BOCK R SR, IERLEROYS
is related to aands51g8e & RaneFeabotyiusd aadi RédeaBBet FfAlife manufacture

of a medicament forrhhgtiiead Bty RtRainehest BhécCefpbeaSESn oH a
further aspect the.,i ventiﬁon IS tgel ated tQ. a ggt hﬁg ofs' n viErgtinal
hi st opat hol ogi c8F*8i 5GREEF = hEC PO g0 ¥ 2hiRaliCnar] S]ﬁ%ﬁ? arsdhds,
'whereby a sanpkpikbeWrd14308Svemdi R0/ 02082 27 April 2004 contacted
with an antibody as ggfLAgEheP ULk}, said target structure

comprises the amino acid sequence of w6P4 integrin, of
which the a6 part is shown in SEQ ID NO: 3 and the B4
part is shown in SEQ ID NO: 4. Another embodiment of the
target structure comprises homo- or heteromonomers or

20 homo- or heteromultimers of said a6P4 integrin and/or of
said one or more fragments and/or variants and/or
subunits thereof. Preferably, said target structure has
an apparent molecular weight in its non-reduced form of
from 50 to 140 kDa, most preferred fro 80 toc 160 kba.

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

30 In the case of a target structure comprising amino
acid sequences from the o6Pf4 integrin, said target
structure may in a further embodiment be recognised,
exclusively or not, in its non-reduced form by the
binding structure comprised by the antibody as defined

35 above.

The invention relates in a further aspect to a

substance which binds to the target structure as defined



-indicator. Enbodi ments of said nethod conprise tunmour typing, tunour
screeni ng, tunour diagnosis and prognosis, and 5 nonitoring prenalignant
conditiom@xoulsnssatil| a further aspect, the invention i$cigkeees: to a

met hod for in vitro diagnosis and prognosis of human malignant disease,
wher eby concentrations in bodily fluids of an antigen corrpr*% n@ SDA{ ar get
structure, as 10 defined above, or an amti-idiotype of said ¢

structure, as defined above, is assayed. A further aspect of the i nvention
is related t FRPVeeRdghT BRDFHARAS S ARaghaRic AREWHGHHoSN s Kunan
mal i gnant di sease peplerebyIsonee rintadianat  nsdidlidubdarideliits apf an

anti body as daei{% ”%&%*E%S L8 S%S&yc%‘}?eﬁ‘ §E£u$ti ther; pspeat. of the

“invention is relate VItI’O I agnosi s and pro nosi s of
hunman nal | grighotdPse B3¥, baner B icead¥nbt et frh Py rﬁ%cﬁﬂ%f—‘lfﬂclﬁ‘i ¥ of a
., conpl ex ofs a)blasrkant bgﬁalﬁ@n@thi-@dmg:eahhanggtsﬁﬁmsdﬁ Usitrifigg as- def i ned

above, y of_sai rget. st ucture, as defi ned above, and
b) an antl boffpne lflg 9 |§§ﬁ % %%etargeg ggruc%{ Tnh a still further aspect,

the invention is rlél at ééll% ofurtiherh 88PEaE . |¢h@/|WQ§‘1tag?ﬁbsF a&86¢ BPognosi s

of human 25 arr&duh@&aatcedtﬁ@@smodamrtaayfw@ti&caiﬂ said HuRfetan anti body, as
defi ned above to tum)ur gﬁfOSIC%S in a # ect is determ ned Sai d
CHEEH il

anti body is pr et er abfy s P8t o ARG5S &% fEoanic

deter m nafi omolieeulgnerepbpelptidt. sai d anti body is accumulated in tumur 30

deposits. In a fuqhhgﬁoem%é@& %aédlﬁ@émﬂ&elm@g idAt ve. Anot her
aspect of th ventlon is rel

a d for thera‘_}/ of human
mal i gnant di NI\FEFBEY SR o ES&?gnﬁeﬁe&I‘ i PR G TEd #ni st er ed
to a human 35isfiibjedcabolva am@ wWnkddilsent af ¢lgsnimetdioonisald ranririeedy  has

been changed by behng gepeid£aldoedi nked iﬁvéfpél%ﬁylr%aat@ vieRg ot he conbi ned
nol ecul elchan%ed phar macoki neti ¢ WD 0113084 5 10 15

armaceutical compositin comprising as an actlve
principle an antibody as defined above, or a target
structure as defined above, or a substance as defined
above.
In still a further aspect, the invention is related
20 to a vaccine composgsition comprising as an active
principle abn antibody as defined above, or a target
structure asg defined above, or a substance as defined
above.
In a further aspect, the invention is related to a
25 method of therapy for treating conditions based on an
‘ anti-angiotenic mechanism, whereby an'antibody as defined
above, or a target spructuré as defined above, or a
substance as defined above, is administered to a human
subject. .
30 In another aspect, the invention is related to a
method of treating human metastatic diseases, wherein an
antibody as defined above is administered to a human

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

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

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



25 30 35 9 PCT/ SE00/ 02082 27 April 2004 properties. 'tn another enbodi nent
said anti body has been changed by being derivatised. In still another

aspect, theyouywesi on is related to a wuse of an antibody gspsiablongd above
-in the manufacture of a nedicanment for the treatnent of human mali gnant

di sease. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The identi f?&z}&i ﬁa %{ novel
tunour associated antigens (TAAs) is pivotgal for the progr MR P ¢ he
fields of tumour inmunotherapy and diagnosis. In relation to the present
i nvention, therecmasctfad stitdewsl epedpodyaseddef ibledwabpienendi eneval uati on
and use of a m.pjg;-dddyrary conposed of specific antibody clones |inked to
different antibiotic resjistance markers, nethods for positive and

n

subtractive sel ecti GFRAIBRAGE it SHSH B&theAPFEFPRESENEURPUEFYEIEE! t he
antigen sour ce. tMioBc RBeraeidge | itmaiy dladgnbdlis) andspeenabstet edntir om a

primate ( ac L4 ri i S s ol ed human col on
car ci nonas. hi@ox{lﬁgo%lé'ﬁlﬁ%;?%e 1?(%}{&31& %ornwtlgﬁlragg&r'ounds by binding to
Col 0205 col on adenoda¥ ¢itiddn ac&MrEhegn@speest ebbpt iBVERGEPBnifokrédedd by

phage anplifi caid o meINT FHoralki RAERS Jitgebisye WnBhpeekpbsgar eifnat@sn and
wth restricted reactivity with a thewéias}thelialt r%ormal .tiz)s eﬁ wer e
Ldenti fied by | AT SHRSRSSr PRetERY CORERRERRY. 1PeRoanited an

epi tope that waSluirisrogereoEsitigemcesged singl &/ targktcskoncanged/ as
pancreatic {Ar chope. sididieed And Dol iHistyee ©XPEESSI @Akestricted to

subtypes of epitheltra in the astrointestinal "tract. The A3"scFv had an
apparent  over afFr¥HIER ¢ PSSR ESh HRAVE hil§h S SEHER -an A3 Fab, |
i ndi cating binding of BRafthdiompgicr®r of the dekkensibhace rddasitly tof at he A3

o o £ PR RS DTN B 0 R BSER PIARLY 1 O
cancer cells coatiahast Higasepy whesedbyn congentaptiFasc igs odily
15 fluids of an antibody as defined above is assayed.

A still further aspect of the invention is related
to a method for in vitro diagnosis and prognosis of human
malignant disease, whereby concentrations in bodily
fluids of a complex of a) an antigen comprising a target

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

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

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

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

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

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



bi ndi ng superanti gen nutant SEA(D227A) is also denonstrated. The identified
A3 nol ecul e thus represents a TAA with properties that suggests its use
for i muri®o ovsngs4apy of col on and pancreatic cancer. WO BGrS0BHdsi0

PCT/ SE00102082 27 April 2004 DISCUSSION In relation to the present

i nvention, efficient protocols for phage selection to be uscraéih&or hB'/I?

I dentification of cell phenotype specifi @ antibody 5 fragnent’s PG ar ge

phage libraries was, devel oped. .The target specificiti.es for_th
hppli cat i ons BECRSERETY 1180 SHisreT SIERATBRTE it HUdBRCY: BA° aREFRens.
First the fregbemeyd dby Rdinsderifvasiisadprotein surface display in the

_phage popul ation usinngtibhe eswicr adPept estiet edvahagenid cehstadido Bor
‘phage propagation was anal.ysed. A higher, |evel .of 0215 scFv. .display.was
achi eved as coffaPtd®? oar’ﬁr%’\?%éfugsr ep%ﬂeg. S ls%écgfedma?%gaoct}gréu%?r%ct i ve
.selection of f nekdenepenbutoraltde tiactmeasesft hengr olbdbphanty dfseagedity
sel ection of |Iew,15af LakkYpantlbodi s BT iar i es. Specificity of 0215
n%—ng—FD—C‘O‘IE‘O‘n——agE‘m)———gSI—ZOcar

scFv phage bi ¢ R T cl noma 0205 cells was_clearly
demonstrated. BouRBephdgBtibirat et &3F inqvert Lot 88Se5iat®d of the
prot ease Cenenasegthat (spee) f isaplyotdrames thd argetre20isrqientiee bet ween

t he phage protein |1l -a the scFv ti y A 1e cells. ¢ after
el ution. 4fhi sflr?gﬁl-sc éfmggnél ugl U [f'%l:rllo ne?]f"l%ﬁgs n&'ﬁfa Efl g‘&%tﬁ]gy g’%fif%}ag%fﬁ/

el ute phage ant bbgi eseEpnEspREENVEPY. dihanreivashifddisgdedeiepedy and only
phage bound byagelY ohnNEebACE08set 2bc adi NG diod Reidspeei bEcatyiwi- t he
process. The 33 I_.chnent achi eve afégrfthreq:.%%dectcil%%egoyggéedonO_Col 0205
cells (500 00 501'35%50{“8??‘3 ePectPon plr%t%nc Was SRS AF £ t hat
reported by othdferanésengabdersi¢oressstanesd omrkerscompbagdaniéyens. 30
After verifyingdihevRenhar BRReLaOf itbes/BddiOlsh Jreighagel agtepbaséeps the

conbi ned tzchnol was .applied _to library selections usi Col 0205 cel | s.
The library m&?pgg%@f“ﬁu&f‘ cFrSﬁJri\S n@%r oy 19en source. BY S8k

phage library (2.7x10° ) was constructed from a primate
(Macaca fascicularis) immunised withlpooied human colon
carcinomas. This library was selected for three rounds by
binding to Colo205 colon adenocarcinoma cells, and
20 proteolytic elution followed by phage amplification.
Several antibodies reactive with colon carcinomas
and with restricted reactivity with a few epithelial
normal tissues were identified by immunohistochemistry.
One clone, A3 scFv, recognised an epitope that was
25 homogeneously expressed in 11/11 of colon and 4/4
’ pancreatic carcinomas studied and normal tissue
expression restricted to subtypes of epithelia in the
gastrointestinal tract. The A3 scFv.had an apparent
overall affinity about 100-fold higher than an A3 Fab,
30 indicating binding of scFv homodimers. The cell surface
density of the A3 epitope, calculated on the basis of Fab
binding, was exceptiocnally high, approaching 3 million
per cell.
Efficient T cell mediated killing of colon cancer
cells coated with A3 scFv fused to the low MHC class II

binding superantigen mutant SEA(D22734) is also

35

demonstrated. The identified A3 molecule thus represents
a TAA with properties that suggests its use for immuno-

therapy of colon and pancreatic cancer.



speci es i muni sed with human tunours. The anti body pool- 35 generated this
way woul d potentially include affinity matured anti bodies to tunour

specific angb@eResskn a |inited background of xeno reaCtiVﬂéfﬁE%m%ﬂmz
wi despread WO 01130854 PCT/ SEOQ' 02082 27 April 2004 11 normal human tissue

antigens (G. The antibodies identified recognised tunmour and tjssue
differentiation antigens with restricted Rgrnal tissue di st4/i ARt P8P Al

of the selected antibodies identified as colon cancer 5 tissue reactive in
the primary scr BASCHESAPNo0 reacted with viable Col 0205 cells in flow

cytometry. This resghiebh@pibQ £8!dnsS BAALR SREGRhtebhl esrshopld:refl ect
the sel ection process and _not e conposition of the rary, since a

th I b
suspensi on of aPFP%PGPESofor uRbaget? IR fonpendsed $8E BR8d for the
| mruni sati on. | ddensifiibaripneyf otslkipltynaytgea-sperd fiint aacébbdl-ar

specificities. ' tifledi ib du t he
sanme way ang§se$§%§g%g§§iE%bﬁi%éﬁ%ég%%¥$%ﬁ%ﬁﬁggggﬁgvg%t?gg%lggégéefgg).
Ti ssue secti onst@rgeEsepeedfisihipanien| Grearalicarons afdenerphifeation

(mounted in thewesamgovekbloMetentse hd e it Phntag¥nsCr €eni ng usi ng
I mmunohi st ochem stry the selected

to _assure_the clinical relevance of
speci ficities, to i nEFEaEetPRel EFRITIBAGS BHIGE6 SoEdrHoROPECRRER I t at i ve
i nformati on as swmfareddiepl2p ihovhe\plmpd popudetdeni nginhehseheredd
ant i bodi es ul Sifl i Bt | pechiLgl r S,
distinguisﬁgg bgr?%g?%éargg%??ﬁ??yE?Eééﬁgﬂgn%%pg%%?%e??gg?ﬁég¥??e?gﬁt
organs (see ExaRpl¥Esed. TApREShsT Ieotly Ahdd S FEEVT HeFPYayr ¥8Bs, 25 A3
scFv identifiedacheerredt abusbrpased et i pree-didusgeeporthi. STA3s TARouwhd hi ghly,

homgeneous! y agd LiequeRtLyoe 230" ESREL 1dh RISl PRLIBLY o8N

metastatic colon” cancer and o @ganprga I'C_cancer. ernore, its cel
surface expressidvgrraseps hbedprebabibitwiath atidiry pgbegdirnsebnlevotein (3

mllions epid opagireakty wasibelcept+LnRllibiudhsand perm ssive for cel
surtace Tedtated cyblonk e olleshsa kool ALy BhallelLEWSILLY

' adenccarcinoma Co0lo205 cells was clearly demonstrated.
Bound phage could be efficiently eluted by use of the
protease Genenase that specifically cleaves a target

20 sequence'between the phage protein III and the scFv
antibody leaving the cells intact after elution. This
non-chemical elution method should equally efficiently
elute phage antibodies irrespectively of their binding
affinity and only phage bound by scFv interactions,

25 adding to the specificity of the process.

' The enrichment achieved after three selection rounds
on Colo205 cells (500 000x) using this selection protocol
was similar to that reported by other investigators for
selections on complex antigens. '

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

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

35 generated thié way would potentially include affinity
matured antibodies to tumour specific antigens in a
limited background of xeno reactivities to widespread



35 comonly related to tissue differentiation such as’”"'A3 and the Ep--CAM
However, upregul ated expression of these antigens in tunmours shoul d

provi de a bagieishgay a W 01330854 PCTI SEOQJ02082 27 April 2@%& 3’1
therapeutically active dose wi ndow. The availability from e C|rc ation

of normal tissue conpartnents expressing the antigen may a|§@p$ﬁ“ﬂﬁﬁe
restricted due to limted capillary perneapility and their site of
expression in 5 the body (e.g. the exposure of the apical side of gut

epi thelial cell simadi howlear itigsaet Bbsdgesssliéll dThe astybodiiested) . The

clinical experi %%t‘ﬁ!'ftﬂédt Il%c%'ﬁl%@dt Rekbar ERa EAMLLEagt ¥erdit fldt 13
supports the feasihil entify effective ngn-toxic antlgﬁgg
ckv

|
dose. The rest &S IE%&P@@SF@ﬁtFHcéﬁﬁtHQFWQ FlﬁﬁPe ipheiRutte
clones in this wif lthe peileated balibbadesclidensifnedpasncopah canter be

eval uated asg CaQ%§Q§§=?ﬁ 1%%”3%9 Ehggaggg% gcggghkﬁ téf @@%#Qgpusly to

the 17-1A, e.g , a ar |cu vant age for
the A3 TAA as co¥dy v akd e ﬁ»'é’lEB-OéAIVIellést Y] ﬁé@w ig owbmssﬂ@w. n nost

normal epitheli Q‘eﬁsﬁt&ﬁo@idﬂﬂc toheelunguradeksgaey £iak t DO gBh&WEd EXPFRES ONn
in the colon is_,siml 20 The tissue dIS# é@”t on to, Eubtxggs of nor mal
e

eplthella S supﬁg?fgﬁeﬁilPﬁepggFggfl?8deQ8 FoﬁOWBosé b??p
car ci nomas ori gilidtiany f mdmcehe gaspeosipnt eft analixtuaet of seendvantl s

Table 2). S@Mer%on%fonte@l%spwg %@Layfw.%' lthénsamuﬁ@lsgeleﬁncer 25 associ at ed
anti gens (CEA, CA242 ag-/72) (3) are expressed equally or

more restrictedly |nIﬁoﬁnﬁPmlﬂF§sB@@Vé§u§oﬁ53¢¥de¥5r?hea¥@ Biasrellular
However, in conrigersifitcdttiks Adranddehei€2¢8 Ep- SAMAhBEYmEl #ndme €library

heterogeneously cIPﬁ|§%ﬁgD%% I %g ggﬁeggegn EQR& gls%g the EprgﬁM

has demonstrat ed goo res S i ncC 2 surviva van age for
col orectal canc&®s s emtsden seuadeuvdnt ?éﬁﬁpﬁgserlOHQV@ﬁ reredigdcti ve

to induce tusDUMRIDRRISTREN ithmolRECandVABeRd1 SEBUSN PEb@MS] i he
[ neroduction of OLent;3} et oba becuhe S lns e ML M L LT s
anti body wi ||
immunochistochemistry to assure the clinical relevance of
the selected specificities, to increase the efficiency
and to obtain more qualitative information as compared to
20 flow cytometric screening.

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

25 A3 scFv identified the most tumour selective antigen.
This A3 TAA was highly, homogeneously and frequently
~expressed in samples of primary and metastatic colon
cancer and of pancreatic cancer. Furthermore, its cell
surface ekpression level as determined with the A3 Fab
30 fusion protein (3 millions epitopes/cell) was
exceptionally high and permissive for cell surface
mediated cytotoxic effects.

Few, if any, of the frequently expressed human
tumour antigené defined are tumour specific, but are

35 commonly related to tissue differentiation such as A3 and
the Ep-CAM. However, upregulated expression of these -
antigens in tumours should provide a basis for a



chal l enge the "normal tissue resistance":seen in:the "treatnent with the
naked 17-1A mAb. Preclinically, this W 01/ 30854 PCT/ SEO0/ 02082 27 April

2004 13 C%b@u?tﬁs{t udi ed i n nodel systens using toxi n-corg(gl?%ﬁﬂgmizs

ant i bodi es speci to the nmurine version of this antigen

transgenic for human colon cancer associated antigens. 5 PreyiagHsioha
anti body i mmunotoxi ns have_been successfully used to cure mce in nodels
with nmetastatic- ally grow ng tunours- expréSsi ng xeno (human) tunour

anti gens not exphegapduticaDlgeatt bseladodel Winddawerhe, avhheabARs tys €doar e

truly tumour speelf L6, and.lhg. "Beels-do 10k LehLeetnbhEPOLenLLaynhor
normal tissue targe eE OXICIty. ?n previ ous stu es We nave _epor ed the
potential of siperantigensnay ahddindestigng aestyicsrfndueofrot dapaEed

i mmunot her apy (&)api&\mhwogarﬁ@gjbﬁif@lytﬁcg%uéi& gfit&ScgUpRpRBEEIBAS in
attracted_laége rplun‘gers z cytof oxi c_and coyft ine-pro um.ag T.cells to the
tumour site. > ThERSsBBEY altr GentReRMPDHN) | n‘&‘#’&t B8R F8L FORFMAE SPhss 1|

bi ndi ng af fini t gpivheljeheteths| yoldikad dhnguentibotiargeshngldnbebudicys.
This "tunour-sehgglixg)  agent was 20 applied to recruit T cells independent
of MHC expression -in ghe tunmour, thus short-cutting the problems_ of MiC
down regul ation and BBeyFbEpEF3n eRETr I dih thpghprreRhEhebirdcERs for
ot her active inmranok-becapedt 1-18pMKw aakgsore2d thiee fauBlibiilhegr yoof the

established, stungur: .selectiyve". 1F scEv phage, the "brqgadly-reactive" 0215
phage and t%% ngﬁg ?}o"ef%?’f :596 ﬁf@c%ﬂéﬁer_l%rhtt{o‘_aﬁ%g"y.é&kéﬁggyv\ggseén&ggsentiaI
tool for the de¥esspAehedotxpresoton sin @pitdliig oft asbbpEatheveederted

sel etC_tion- IA rte%weaﬁaﬁeléfinwh%@iﬁoﬁ@,lt qq{di@altar ittﬂﬁi;p%ﬁ]gbé t:mﬁhetshsn
nega Ive selecltlon IS 0 0 Yy OSItlIve sel ectll Qn e re age rescue
e e Tl oot PiinciBal CeoRt e VP Rianed ot RO AR arG EPE, PHEBRE o

particles. Altethatapelhyicnappiicptamngnylhgpastiagntbethade7h0A,i rf.gctive
by sel ectivggpr %e%hﬁi—feﬁgtﬁwg N Elwe RSS2 g;%@%&)guﬁECQd@ hﬁﬁﬁ@i gue may
all ow the generation o nert Tibraries”,” i.€. libraries tﬁat ave

the A3 TAA as compared to the Ep-CaM is the lack of A

expressgion in most normal epithelia such as of the lung

and kidney, although the expression in the colon is

similar.

20 The_tissue distribution to subtypes of normal
epithelia is supported by the selective expression in
subtypes of carcinomas originating from the'gastro—
intestinal tract (see Example'Z, Table 2)}.

Several of the previously well-known colon cancer

25 associated antigens (CER, CAS0, CA19-9, CA242, Tag-72) (3)

,are expressed equally or more restrictedly in normal
tissues as compared to the A3 epitope. However, in
contrast to the A3 and the C215 Ep-CAM they are more
heterogenéously expressed in tumours.

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

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



been extensively negatively preselected (e.g. towards''a W 01/ 3085

PCT/ SEQ4/ 02082 27 Aprii 2004 .. 14 cell in aresting state or a

transfect ablgg @goghatal cell). In conclusion, the "non-wantedr fi’ phage
specificity could selectively be subtracted fromthe 5 phage popu %t i on by
a factor of approx. 100 for each selection round. Future subbyaghix®4

sel ections using the devel oped protocol in<onbination with the use of

| arge non-immune phage libraries for-identification of differentially
expressed cel |l stoilateamtiygtrs] vinl nodl deywinsts atsind et duetn seohyj amated
approach prove b R iecitc! B8 Eht AhEMndRLRfbh ot i S aiigdn .

positive. selection using an in vivo pre-selected inmune reépertoire
i ncl udi ng rest rie i BHaR tﬁ%@?“&ﬁcﬁoéshumm%%r(%ﬁsomt¢%w
affinity and hi getnte:;géxfzpe 15 density denonstrated for the A3 Fab binding to

tumour cellg as conmggy, f 0 roteln suggests formation
of scFv nul t?mers t hat 1 Ot(‘a"‘%z:algh wé?hgggyt or}dé'gnor}tcg S(:IIﬂasYegg%‘?P cell
surfaces. Hi ghers‘-wchﬁ‘rﬁﬁ‘-sl%r\’@\?all énat cuvarmm slIbme‘@%l-‘%lbﬂmh aheaskatiety,
stabl e dival ent 20 Qusdwiley %Mb}saéxf)ﬂéési&?QoEéhoA\?’(IEMna%ﬁszﬁﬁBﬁEAbs
conpatible with tt}u]1 utative low i rmgnogem Ci A3 houl d_be devel oped.
Such construct s YNFBE Y CXHrESS PYES g TSt b | AN FRct or

mol ecul es to thithe NiZghd yusedprerss edufast usount sysda inal ¢ tamd urha ssede bd edo 25
antigen. Thggin | f h r h

onl U1 1 g Sxper L A part 0P F R HebE Mot T SXPEH NENTAL BhRr
Materials and MAFOEFELEY30 Ani mal s Cynonol gus Macaque (Macaca fascicul ari s)

nonkeys were kept amh ipBaviicsedsahdide wadi-ah ﬂd}fdﬁﬁéﬂ & HoOpotdHterdi ous
Decease Contr ol &_SI uD%)ran%t o%kholam WAt er aiwd f vva% a| I abI e ad
libitum Four nonkKeys weresc3s | ﬁnﬁ'ﬁmglé%sgdﬁ%ltﬁ I\‘Iﬁ P5H

prude suspensi ommmﬂn%mwad@ér MSsh@@YlmdL@%dldraMeWmmﬁ gus serum
in PBS. Booster figsasiteiRrd veRrda¥edllardfe A% of cytotoxic and

cytokine-producing T cells to the tumour site. The
superantigen SEA(D22734), mutated for low MHC class II
binding affinity, was genetically linked to tumour

targeting antibodies. This “tumour-selective” agent was
20 applied to recruit T cells independent of MHC expression
" in the tumour, thus short—cutting the ﬁroblems of MHC
- down regulation and polymorphism that represent
significant obstacles for other active immunotherapeutic
approaches. _

25 The mini-library of the established “tumour-
selective”, 1F .scFv phage, the “broadly-reactive” C215
phage and the non-specific D1.3 phage antibody clones was
an essential tool for the development of protocols for
efficient subtractive cell selection. A regquirement for

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

35 (G. Winter, pers. comm.). Such a technique may allow the
generation of "inert libraries”, i.e. libraries that have
been extensively negatively preselected (e.g. towards a



WO 01/ 30854 PCT/ SEOQ' 02082 27 April 2004:15 Antibody' responses were
denonstrated in two nonkeys where the antigen had been adm xed with alum

adj uvant . %H, E&mal s were kept according to Swedl sh Ieglgé,%#q%@g@gs at he

experinments vvere approved by the | ocal ethical comm tt nd
cells Human tunours and normal tissue sanples were obt ai ned 2f7 e 2ooad
University Hospital and Malm General Hospital, Sweden. The human
colorectal cell line Colo020S, 10 the hunan cell lynmphorma cell line Raji

and the nurine c8i1G ifelanaet iag} |sdadtee oree thiaeis fdut oNIRY ipsaentiagsue.

Cul ture Coll ect I%( ATCC, Rockville, MD). The nouse nelanoma Bi 6- C215
cells transfect® th the expression vector pKGE839 containing the

Ep- CAM 1 gene (C215)Ithaorid usdam ddder i"Dog-paakiesysmpded) phage hunan cel | s

were cul tured igp,&BM3dB40 d?ﬁﬂd’rgel(e@tll%l B@'&ﬁﬁ&%é&l@d SEli-Ia;ﬁJ epented with
10% heat i nact | vat ed foet o(tb?éa) and Q ]0 nt anycin
sul phat e ( Bibl RS R%ﬁsa[ Q8% 1’kl‘?’b Cf°§e| ek %9 zi'ele)a The nouse
cells were cuI tsuebsbu:romsrbund a:dxhttaeormm:)rammpieemﬁeentlwmshuSmM the

gl utanmi ne (Hycl é“’aeol"f% %ﬂ%&(};;%)c n%mélnl%nrﬁ%m@st ée%@ha&b%'\'

Costa Mesa, CA Ser one |oc rome, Berl rmany) 1x102
M HEPES ( HyCl oneOn-UTymunpy Phaass WiGHies 25 gyesviid catya . The cells

wer e Irepeat edl ydiﬁﬁé:%inﬁﬁllmmﬂeﬁm Q@lﬂarsu&&ta'dm aﬂdﬂge(ﬁ@snmﬁﬂobe

Mycopl asma T San Q em d ect or.__and age Library
const ructi ot T%?“é sp’f% B R Sé“%h E’t 5‘ bhe OF (e R %%peklio%

r espondi ng. mnk@y@mﬁutg&mm s dation thiits fs’rtoxdyl?r drigga PORERANE m '

Ger many) and C%é@@;&?ﬂlﬁiﬂge%ryir{‘gn mﬁ%?e@%dﬁéd fﬂnﬂﬂirPeB Bi osystems
(St ockhol m Swede The pr rre for c S

t hesi s: anbda |ight chain
and heavy chai ﬁe Td Jf’lﬁ?r 4 %WV g@ﬁ@éast G848 85Fy genes
have been reporimduprdéminisioe (4)).. The smﬁx/aﬂﬂ]mMaSaﬂd Geiigdd epittopa

phager d veg! i S0 AAR AT r M A1 s B 4GP e I Rentdad gene

[11. The s
cells as compared to the A3 scPFv fusion protein suggests

formation of scFv multimers that interact with epitopes
that cluster on cell surfaces. Higher affinity mbnovalent
variants of A3 Fab or alternatively, stable divalent

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

25 antigen,

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

30 Animals

Cynomolgus Macaque (Macaca fascicularis) monkeys

were kept and immunised at the Swedish Institute for
Infectious Decease Control (SIIDC), Stockholm. Water and
food were always available ad libitum. Four monkeys were
35 immunised subcutaneocusly with 2 ml of a crude suspension
" of colon cancer tissues in 10 % normal cynomolgus serum

in PBS. Booster doses were given day 21, 35, and 49.



PCTI SE00102082 27 April 2004 -- 16 gill gene was :expressed froma phoA
pronmoter and the resulting protein was directed by the E. soli heat stable
toxin I'l sigpalsiepti de. Repeated el ectroporations of 7 g | ctor 5
Wi th scFv gene inserts resulted in a total of 2.7x10" pri r‘r"a"?{ﬁ?‘y‘ézﬁﬁf or med
E. cold TG 1 growing as colonies on mnimal agar plates. The7aeliprigas were
scraped fromthe plates and grown in 2xYT g 150 rpmand 37C for I'h. The
cul ture was superinfected with ML3KO7 hel per” phage 10 (Promega) in 50 tines
excess. Anpicil lAmm:Lbodg rempentea- wekrendehoif0raged ivastwnldeshlands tWwiere
cul ture grown fehed pbibbhehaloBken bt xad0hitaN L, G0 R

G R AT o G

concentra- tion o e cu ture was grown at 30C and 250
rpm The phage ﬁ&ﬁﬁ?&?e?eﬁérﬁeﬁér9€§P€§1Fgoﬁ?tﬁ%QQSﬁ%Lﬂ%Qﬁ%Q%ﬁﬁR%rﬁﬁ nt

usi ng two repeate.é PkGENafdnt pr eerpi bppronad Bietipe eToal aditth qalage was
resolved in 4 goﬁﬁiggA Western bl ot analysis A two-fold dilution series
of scPv- C215 pha partlcles (froman undiluted stock of PEG precip-
|tated/concentréﬁé&uﬁﬁagéﬁ wadlapplied to separation on a reducing 12%

pol yacryl ani de gel “Hhiﬂaﬂx%;&%@gdaﬁ%nbrmé@r@f@éwt les TR&-roteins
were transferred ni_troc

| Qse nenbr an i 0 rcul e by
25 eIectrophore?P ?ﬁg FERBr Hﬁamﬂglﬁ?ﬁﬁkﬁﬁ &?é %@£%%R$P§%1m9n %P‘I§an
AB, Stockhol m Bwegétplan8wéden.i Thebhtisan mmlbracta&ﬁnélIﬂﬁlnﬁﬂaumaapﬂ,nst

a protein | d v ept S ?ﬁﬂﬂ! at ed
to keyholei?l Eﬁb ﬁeﬁ%@ gnF%EI EgH Sﬁa ﬁgrse radi s 0 erOX| aser%%
conj ugat ed goat £ &ﬁt WEELaBBWfi aﬂ%—itbéapéswem fremdih WFW&)&EWW%r 30

m n. Between al busteps chEeaembﬁamﬁwcmasamaﬁhﬁﬂlé tmmﬁs ThE inghdde M N i N

PBS/ 0.50 Tweep The ubat in su te Amer.sham
Phar e s Bi or ohpapopd, BIRNGRTE® dER ¢ Ml E el SHUH Jofel ok SHELOR™

| i ght senS|t|vevﬁctﬁr(EEEESEQpepﬂthnnlmgethhaﬂp Qﬁﬁ-bxgﬁnﬂxﬂqaiﬁjhéwﬁenbrane
and devel oped H@enOgazerib8a NO01439854 (HLT/ SEOO/ 02082

The human cells were cultured in RPMI 1640 medium
(Gibco, Middlesex, UK) supplemented with 10% heat
inactivated foetal bovine serum (Gibco) and 0.1 mg/ml

gentamycin sulphate (Bioclogical Industries, Kibbutz Beit
20 Haemek, Israel). The mouse cells were cultured in medium
additionally supplemented with 1 mM glutamine (Hyclone,
Cramlington, UK), 5x10° M B-mercaptoethanol (ICN, Costa
Mesa, CA), 0.2 % NaHCO; (Seromed Biochrome, Berlin,
Germany) , 1x10™%2 M HEPES (HyClone, UT) and 1x1072 M sodium
25 pyrovate (HyClone). The cells were repeatedly tested for
Mycoplasma contamination with Gene-Probe Mycoplasma T. C.
test (San Diego, CA). ‘
Phagemid vector and phage library construction
Total spleen RNA was extracted from one of the
30 responding monkeys using an RNA isolation kit from
Promega {(Mannheim, Germany) and cDNA was amplified using 
an RNA PCR kit from PE Biosystems (Stockholm, Sweden).
The primers for cDNA synthesis of lambda light chain and
heavy chain genes and for the assembly of these genes to
35 scFv genes have been reported previously (4). The scFv
CDNA was ligated into a phagemid vector (4) in fusion
with the residues 249-406 of the M13 gene III. The scFv-



27 April 2004 17 Sinmilarly, to analyse the integrity of purified Fab (A3,
I ncl udi ng cynonol gus CHL and C anbda donai ns), scFv- and Fab (i ncl udi ng
muri ne CHL %}g)%gpa) SEA(D227A) fusion proteins (produced as described
previ ousl y ?@) 12% SDS- PAGES wer e perforned. The nembrEeSEtfoges2
transferred proteins were incubated with purified polycl onabypgibzdos

anti - SEA anti bodies foll owed by the reagent, steps descri bed above. WMbdel
and library phage sel ectlon on cells 10 Phage suspensi ons of the | anbda

light chain |ibgamyt gen QEsﬁéﬁpkeﬁﬁégeﬁrodlﬁ'phdﬁ1p¥6ﬁ$EeEB§h&9tB§A wer e.
on Lce e

I ncubated with | i,on I
washed 3 tines |rr?(§lull}&|lﬁla Br?geﬁf‘nw?ﬁc%b tt}’sﬁ?& - nFol':'%Sﬁ @?B\AﬁaEOF
each wash. The isaga Wér eigbadl peptidy. addl ng 50 | of 33 g/m GCenenase to

the cell pellet andg A?EHQé&eéléeﬁr ﬂﬂor@@@sﬁ MbEBrySvécték'bt' l'isin
BPN nut ant, 824C/ E156S/ G169A/ Y217L, was i_ded b%( Poul

y ov
Carter (San "®r aMdit 50%?6116#?@?’75%&??‘%](1&9 |’d’nat et gi 8Fnar Axt0
transferred to pritamgwttrahefanted58. | cdls BSH 1 rgrBBSnwaasaddédnlée oascue

Tl 1 pass exporLitut) “PRE BIGFEd phage o hare eae cB Ik ERm) BrErC .

mul ti-pass experinent
1 m, E coli DH3&tes apbdeggowa 1.13'105"‘Y h@iljrﬁ(bcrt%aﬁécﬁéfpalf%‘uﬂ-hur@hﬁ/as 25

diluted 100 ti meseidde %&ﬁsﬁye@hﬁﬂ&a&&ﬂi Wi tHH) Malexonr eReperaphkgkoti c and

cul tured un 0_( s) .. Fi.nal roduce qubIe
sy the anbbr BapmeealornetPat el et s aondSlanta b B BREEERERR The
30 selected i brta,loyl ffoal0heggdbcwad atded ndl theumatl tikeegrgwowEbroa agar -

pl at es cont ai ni Bg &pRLCHBLEN, A§t@:9| £da£ol Qi s Ié’éﬁ{a%y%':ﬂht veed an@@nM:ﬁl’-O
wel |l plates in 2xYT. rredlum?upp enmented wth anpicillin at C-f 17 h.

After centrifugfiPdnOtr dlolgf Lof thaeculigsr %dfa&’ntgrP&nvﬁPEhl% aﬁteaaa
vol ume of PBS/ 1¥B8A26as rapadetthei playée Wtﬁﬂl%ss waner hagvakyedadriom the

T et S B DL all AL L S AU BB hhgues. Brierly,
pr601pltatlons The precipitated phage was resolved in
PBS 1% BSA.
Western blot analysis
A two-fold dilution series of scFv-C215 phage

20 particles (from an undiluted stock of PEG-precip-
itated/concentrated phage) waé applied to separation on a
reducing 12% polyacrylamide gel with 1% SDS and 2% B-
mercaptoethanol. The proteins were transferred to a
nitrocellulose membrane (Bio-Rad, Bercules, Ca) by

25 electrophoresis. The membrané was blocked with 5% low-fat

" milk (Semper AB, Stockholm, Sweden) and then incubated

with a rabbit antiserum against a protein II1I derived
peptide sequence, AEGDDPAKAAFNSLQASATEC, conjugated to
keyhole limpet hemocyanin. Secondary horse radish

30 peroxidase (HRP) conjugated goat-anti-rabbit antibodies
{(Bio-Rad)} were incubated for 30 min. Between all steps
the membrane was washed 3 times during 5 min in PBS/ 0.5%
Tween 20. The membrane was incubated in substrate
(Amersham Pharmacia Biotech, Little Chalfon Buckingham-

35 shire, UK) for one min. A light sensitive film (ECL
hyperfilm, Amersham) was exposed to the membrane and
developed for ¢.5-5 min. '



27 April 2004 -- 18 ATPAKSE, was detected using a rabbit antiserum foll owed
by -bi otinyl ated goat anti-rabbit antibodi es (DAKO A/ S1 Copenhagen,

Denmar k) an r ABConpl ex }i RP (DAKO A/'S) (see

"I m nunohi sﬁ(ﬁugﬁggt ry"). 5 Irnmunohi stochem s try Frozen gﬂ?gg‘g%%ﬂ%s (8
Mr) were air-dried on slidesl fixed in acetone at -20C for 20 apm Ad
rehydrated in 20%foetal bovine serumin BBS (FBS). Endogenous biotin was
bl ocked with avidin (diluted 1/6) for-15 mmand then 10 with biotin _
(diluted 1/6) for 15gmi¥edyor tbaboadyse othe sintBgdiitygane puCA)Licd fHak ty

purified and big{4 nyl . ' L ' i . _
I ncubat ed for 30mnjrﬁ fo lgl\j% %gl%&é??@%?}gc%{ﬁ%é(@%ﬁ%m%gs)C\ggacﬁlr%gen,
Dennark), 1/110 9 fiady (ilﬁlcéeld?a/m mer*pﬁscgﬂ G Fremo THEA @A3%en al |
steps the secti onssicEaoteihed (Prodiesd &s TEsclied tdritgidi8actd)gn was

devel oped for. 8 13 0.3, (m__3, 3-di am nohenzi dine _tetrahydrochioride
(Sigma) di ssgl ve%g% n&{hﬁ(r)ipsigp yfegewrpfeﬁ “o"ot g@%éﬁﬁ“ﬁiﬁdﬂ?s At 10 ruin
count er st ai ni ng YRR peotglingr wene Lheulsdfett witdr oudifsiert for 10 nm

in tap water anshigfadyall y-gehydeatedsin 0 AVaRIHaN0I1 A By lgpe before
mounting in DPX nedium \(fﬁlﬁg)r;a) FIl Qw cytone try The Col 020S colon cancer

cells were di ssdcioasth 96s6TaPoWPROEDTA and washed with PBS. To
foll ow the deveatafrierindflidraant phady seipotben ion tdwl Iwnkeys the cells

wer e i ncubatgd conse lwe .thsdiLuted r rs .
bi oti nyl at e&%r abbi t %%bﬁéh%%#eﬁgéghgn?fb%%%es gg{nciﬁérﬂr% %hc?tdiglcr%nlo rcé)lg Ass.
Inc., Al, USA) 3% &f 39ded PHaged i naPl'y iR LACaki oPRSAES (BBRt oWeBR cki nson,

Mountai n Vi ew, GAdedited0 witth BhaibiBdhnooDbd2dmdall Rhags- tih tdie el | shas
anal ysed using rahbit-anti-M3 .agtibodies roduced by . muni satibn of
abb! To i i Mo SR s Ao pTE e C he TR ey R
anti bodi es (Arernstiarg 2Pwdr PRSI/A¥BBSReh)y. eddie i sidi itheofplaye bodices f used
to SEA(D2274) ves. R ¢t adidisingoblt bRYARL sl dRRIde Alld M9 (3130854
PCT/ SE00702052 pellet and incubated for 15 min. Genenase, which is a
subtilisin BPN~ mutant, S$24C/H64A/E156S8/Gl69A/Y217L, was -
kindly provided by Dr. Poul Carter (San Franciscb, Cn).
After centrifugation the supernatant was transferred to a
20 new tube and 250 pl 1% BSA in PBS was added. To rescue
‘and amplify the selected library (and the model phage
particles in the multi-pass experiment), the eluted phage
particles were allowed to infect 1 ml, E. coli DHSaF~
- (ODggg am = 1.0) . The infected bacterial culture was
25 diluted 100 times with 2xYT supplemented with the proper
antibiotic and cultured until an OD. >1.0 (up to two
days) . _
Finally, to produce soluble scFv the amber
suppresgor strain HB2151 of E. coli was infected with the
30 selected library from the second and third round. After
growth on agar plates containing ampicillin, single
colonies were cultured in 96 Micro well plates in 2x¥T
medium supplemented with ampicillin at 30°C for 17 h.
After centrifugation, removal of the supernatant to which
a5 an equal volume of PBS/1%BSA was added, individual scPFvs
. were analysed for immunoreactivity to sections of human
tumours and normal tissues. Briefly, the C-terminal tag,



27 Aprir 2004 -- 19 SEA antibodies and avidin-PE.: Al'l ‘reagents were dil uted
in PBS/| % BSA. The cells were washed twice wwth PBS/ 1o BSA after

i ncubat i ongw%fl gleagents and three tinmes including 10 mpn_incubations
after binding of phage 5 particles. Flow cytometric anal ye<SEQ2052, 1 or med
using a FACSort flow cytometer (Becton Dickinson). Affinity2depgragoaation
on cultured cells A3 scFv-SEA(D227A), A3 Fap- SEA(1J227A) and 1F scFv 10
SEA(D227A) . fusion proteins, 80 dig of each protein, were |labelled with

i odi ne as descriatenksy, Belst detendedunténgt a aabpéei hhtiaetiumi Fylddwdd- 15
C/g. Colo205 | 1.s. L S _ : LN e ith the
i odi nated fusio pgr%%?lﬁlag?éfoég%#t 882% %Qgﬁ?&g&#g%@égeél ﬁg [ ongé%\nfi es in
1s BSA for | h afePenhagarasPegmerkeeangd] fEsephAPBSTBEEsr BRRe ABHKP N8/ Bbund

activity. The cogee Canidbheatrebnadgdedrgnd bound fusion protein was used
for Scatch%d gnallfﬁlozfi{s' Tgle ba?;tglround binding to the Raji cells was
subtracted to cHPEHEVENETIEEEic binding to 20 the Col 0206 cel | s.
Cytotoxicity assay HmwzEncekiodepthdeat (8ytwl oweret ginfdrhedsopeslideti gen

fusion protein £SUReranti-gednankikbagdy-eepepdent mifehhd! AEnGHEQEQNI SALY,
SADCC) was neasured in a standard 25 4 h_chrom umrel ease” assay enpl oyi ng
51Cr- | abel | ed CoYoXast@dl Povige: spyum dB| PBSahHBRUmafnFogeRPYs aBickiRect or

cells (9). The pes adinickeydeaiithc aviigia Wailucaliculg) edorsi53Mid08nd Chem
experinmental. rel - m rQu e S e - cpm
backgr oundalroel e‘gtf;%? M@E (%ggéggga? ?8?1 gg ?t S%Dﬁlgg]bit.(ﬁ%?lﬁagﬁ%%géf%nal

cynonol gus 35 &@riesodiBaglepgemsl. gGd) roAkEynitwhpucafiadcandl aris (four

i ndi vi dual s) wep£ott ARAded Yabiienhaed -wehhaar$HsReRs] 08 MG/R11308p4
PCT/ SE00] 02082 20 A0ri] 20045 39 26:047RR B! 8, S2L RLASER L OoHke | oS
every ot her week? Y P P
(DERKO A/S, Copenhagen, Denmark), 1/110 diluted in 50 mM.
15 Tris pH 7.6 for 30 min. Between all steps the sections
were washed 3 times in TBS. The staininé reaction was
developed for 8 min in 0.5 mg/ml 3,3 -diaminobenzidine
tetrahydrochloride (Sigma) dissolved in Tris pH 7.6 with
0.01 percent H305. After 10 min counterstaining in 0.5%
20 ' methyl green, the slides were rinsed for 10 min in tap
water and gradually dehydrated in 70-99% ethanol and
Xylene before mounting in DPX medium (Sigma) .
Flow cytometry _
The Colo205 colon cancer cells were dissociated with
25 ~ 0.02% w/v EDTA and washed with PBS. To follow the
development of an antibody response in the monkeys the
cells were incubated consecutively with diluted serum,
for 1h at 4°C, biotinylated rabbit anti-human IgG
antibodies (Southern Biotechnology Ass. Inc., Al, USA)
30 for 30 miny and finally with avidin-PE (Becton Dickinson,
Mountain View, Ca) for 30 min. |
The binding of model phage to the cells was analysed
using rabbit-anti-M13 antibodies (produced by
immunisation of rabbits with M13 particles) and FITC
35 conjugated donkey anti-rabbit antibodies (Amersham
Pharmacia Biotech). The binding of antibodies fused to
SEA(D227A) was detected using biotinylated rabbit anti-



The gradual devel opnment of an anti body response i:n the  nonkeys was

foll owed by flow cytonetric staining of cultured colorectal cells,
C010205, usyph@18dskation series 5 of the prei nmune and innu%%.r;s%@ 1 gG
anti body response was elicited only when al um precipitated tunour i ssue
suspensi ons were used (two individuals). The nonkey wi th theshisgghesdos
binding level of immne to preimune serumgntibodies was used for the
construc- 10 tion of a large conbinatorial ScFv phage library of

approxi matel y 2SEk18htfibsdiesntaund favidikePBurkl wvfaggntisargre diluted

transformants). ;Ih h?,g?j ] r ] Col0205
cells. The tota gggggéiﬂﬁﬁ§%P u%%%%d%%%@%ﬁ%&g%%hé;?g}%%um ed as

col ony forning, tini B T § 1R HRS IRkl LSRRt et P ERRinds

i ncreased graduabmygsf iﬁﬁlﬂdﬂu@Oﬂ?,mﬂn didfstm t iend . 26tk indHnee g rpteje
(12/246) of the gggggiggal sol ubl e scFv:s produced fromthe phage library
after the third®roun sel ection were denonstrated to bind to sections
of a 20 human col or eElav evrreetricarakfis ashirexfeirsposineld s by fl ow

cytometry. Al 9f;cssetsgi@&t@&@ﬁé&@ﬁdt@&t&e@m&m&&@Indl vidual I'y uni que
nucleic acid segg nce to Hnf I_restri ct% patterns anal ysed

by 1% agarose 18112& 38}%%‘%% §19B R LHITEE es were anplified by
pol ynmerase chain reh&tsthSﬁlngz‘Sz?A)o,f A Hagr- SHA ﬁlﬂzm)esmmd.F pEGEEr S

CoMpl ement ayy  8ehegh9nk) SF AR pt e dlife SOy ugeOE & hager yect or

(regions in the ronot er ML3 ‘gene |11 sel ected
scFv denonstr at éapﬁaﬁiid\‘ihﬂlyl%%eas rBRITIRSY RV (P AT H’é}q FYH-Sor mal
tissues The col ebeat sbeediier adeieity o iy~ 55 V\ﬁE:E/p.gJJ asslidd el deltXs and

specificity gro s.bas h nohi st ochem cal . r |ty pattern
wi th nor mal %—{Q sugs’f?ﬁ“ab?é %5/5'%“}@:;&]61”“ Bodi €5° %tael%d‘%ﬁ: at\i'f ail were A3
scFv (and A3 scﬁ@dggﬁpmzm;qnmmmﬁw,a@D%mlémdoe|i:msmnwo Thld

representatiye anii:bodhescEpsk dnbel%/\@éhllﬁﬁ% PGTA SERO] Q20872 e ided DT i |
2004 di stingui shed from eachlﬂ%é her thej r f| ne épem ficity ﬁeo cecg)l thelia
t

in different orﬁéﬂgsaﬁa b§° ‘?r%l %‘gﬂtf&s bound ‘activity. T

centration of added and bound fusion protein was used for

Scatchard analysis. The background binding to the Raji

cells was subtracted to calculate the specific binding to
20 the Colo205 cells,.

Cytotoxicity assay

- The T cell dependent cytotoxicity of the super-

antigen fusion protein (superantigen antibody dependent

cellular cytotoxicity, SADCC) was measured in a standard
25 4 h chromium-release assay employing °lCr-labelled

Colo205 cells as target cells and human T cells as

effector cells (9). The percent specific lysis was

calculated as:

30 100 x cpm experimental release - cpm background release
' cpm total release - cpm background release '

EXAMPLE 1
Generation of tumour binding monoclonal cynomolgus
35 antibodies .
Cynomolgus wmonkevys, Macaca fascicularis (four
individuals) were repeatedly immunised with a suspension



| eukocytes. The 1D scFv strongly reacted:with gut: epithelia and was the
only antibody that reacted with 5 cells of pol.ynorph, nucl ear granul ocyte
nor phol ogy. scFv also differed fromthe other anti b(r%gges b
st ai ni ng t‘ﬂ%hﬁﬁor%nanal surface of kidney tubuli and coll ect® %‘ﬂ‘@?‘éz
whereas the Al1O0 scFv reacted honogeneously (non-polarly) w bhahkeseg
epithelial cells and 3D scFv and A3 scFv wgr.e 10 negative. 1D, Al10 and 3D,
but not A3 scFv also reacted wth macrophdde-like cells in the lung. A
fifth group of afthbadheseoldntcexdaraiael foure\tinedt edeagdot hes n@éktlnfl uded .
in Table 1, re ed with ,colon epithelia, |eukacytes and Kuppfer, cells in
the 15 liver. '?'ﬁéeA rgéﬁls h OI%"&‘J Akasoﬁgr?or?ﬁl%rl H}i'grfeﬁgoﬂﬁgt 1nr'ég‘?ri cted.
reactivity w t hmehkepaness ofohbewed hy SElees cytsegtriie skagnipgonf nent
normal tissue reattiivblyYcOdiotdeaPTdas: SiRI1NNG 0l sRAEMBE1GELEA series
epithelium MWeak_.staining, were al so detected in_small ductgog{s.the

: smal |

pancreas and 20°bi P& dBEEYBEE PG | VEPng, $3° -s A Lt 8Gc Ak &
bowel epitheli aredpenservaseekpeitmel ianhyofwhere adfunt beetipitstedathmeanyl es

was strongly staifedebyubhendBomt fedd ey ThS,J Q30N KLY BRI tern of the A3
t he ngs?g g %

scFv. was confirnmed usin usion proteln SCHv 227A) . This
format 25 pernittedTfRRRELDHIWiHd it ddighesbhibinddng- Sevehnef bbareRef or

I munohi st ochentéaprdeiaehé Oferhi Lit ifod e RiaR SRE FovetHet eshsepusystem
denpnstrati g IQJ\{ver oPaackground and. ti.ssue .crossre ctiv';tiﬁ as coErpared to

the use of secohdar§®antTHodr e Lo HHE &Mt iS58 t RY-ORTPAREEIY 30 at the -
C-ternminus of taebseRimately 02/ B854 (22tPEILSE00+OR0BRe 2Tundpes 02004 Tabl e

1 | munohi StOChﬁﬂiﬁﬁkYr\?%ﬁéf&Haﬂ&)np@@ PR o ihsles ) 9hrapl uphs SCFV
fragnents fromthe sel ected colcgl:ect al ncer pha%e 1 rbrary sCFv clone
desi gnation Ti sSGESFEEUp?E AU I clég;?na tptadi PhepParitidsue /
non-epithelial (etsuedCadded dumimert e iphage counted as colony forming.
15 units, CFU) from three consecutive selection rounds
increased gradually from 1.9x1077, 1.4x10°%, to 1.2x1073.
Five percent (12/246) of the monoclonal soluble SCFv:s

produced from the phage library after the third round of
selection were demonstrated to bind to sections of a

20 human colorectal cancer tissue and to intact Colo205
cells by flow cytometry. All of the selected antibodies
demonstrated individually unigue nucleic acid'sequences
according to Hinf I restriction patterns analysed by 1%
agarose gel electrophoresis. .

25 The antibody genes were amplified by polymerase
chain reaction using 5 pl of bacterial cultures and
primers complementary to regions S7and 3° to the scFv
gene in the phagemid vector (regions in the phoA promoter
and in the M13 gene III).

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

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

35 tissues (Table 1). The antibodies studied in detail were
A3 scPFv (and A3 scFv-SEA(D227A)), Al0 scFv, 3D scFv and
1D scFv. The representative antibodies could be



/ non-epithelial tissue Small bowel 2 '/ villi epithelium/ basal
gl andul ae / non-epithelial tissue ventricle 2 / surface epithelium/

gl andul ar egigdighssym / non-epithelial tissue Pancreas ' Il
ducts [/ large ducts /.non-epithelial tissue / endocrine ?Iﬁé}e%?m Oﬁﬁi

hepat ocytes / Kuppfer cells - / bile ducts Kidney 1 / proxinmal tuhuli /
distal tubuli / collecting ducts / glomeru4 / non-epithel i24 April 8QQde
Bladder 1 / epithelial tissue / non-epithelial tissue Prostate 1 /
epithelial tissubstinguishethéronl etibsathéuniyy ltheibriomehisgeadfiitdiddy um /

al veol ar epi t he'ed”@ R RERH E%fa&ehm%%m%\l%&d Hy v bRl g Wi t e
matt er Skel et al (? le 1 A3 **A103DI D ONDN .
eukocytes The 1D scFv strongly reacted with gut

epithelia and was the only antibody that reacted with

5 cells of polymorph nuclear granulocyte morphology. The 1D
scFv also differed from the other antibodies by staining
the luminal surface of kidney tubuli and collecting ducts
whereas the Al0 scFv reacted homogeneously (non-polarly)
with these epithelial cells and 3D scFv and A3 scFv were

10 negative. 1D, Al0 and 3D, but not A3 scFv also reacted
with macrophage-like cells in the lung.

A fifth group of antibodies, not extensively
evaluated and thus not included in Table 1, reacted with
colon epithelia, leukocytes and Kuppfer cells in the

15 liver. The A3 scFv stands out as demonstrating the most
restricted reactivity with the panel of normal tissues
used. The most prominent normal tissue reactivity of the
A3 was staining of normal colon epithelium. Weak staining
were also detected in small ducts of the pancreas and

20 bile ducts of the liver and of substructures in small
bowel epithelia. The surface epithelium of one of the two
stomach samples was étrongly stained by the A3 antibody.

The reactivity pattern of the A3 scFv was confirmed
using the fusion protein A3 scFv-SEA(D227A) . This format

25 permitted the use of polyclonal rabbitf anti-SEA
antibodieé for immunohistochemical detectién, which is a
more sensitive detection system demonstrating lowér
background and tissue crossreactivity as compared to the
use of secondary antibodies to the peptide tag, ATPAXSE,

30 at the C-terminus of the scFvs.



ONDNDND ++++++ 000gr anul ocytes ++ (+) het erogenousl y ‘++het er ogenousl y(+ )

+++++ 0. 000 O; ++00, +++ 0+, ++0 . -++ 0000 O(+ )+++ ( + )(+ )+++ O(+ )+++ O

000 0000 O%% %NDNDND ( + ) NDNDND 0+0l um nal surface++ 0+0l um nal
surface++ OYO1ATR4I surface++ 0000 0000 ONDNDND ONDNDND ORGESFM/03082: et ed
-material ++ 0000 O(+)( t)O O( + )( 2230 Omacrophages

+macr ophagesgr anul ocyt es ++, +macrophages + ONDNDND ONDNDND2FMDKORED4L 5 1
WO 01/ 308%?113€Tf‘"§'§6§f'6%'8‘2ﬂ2'§”217"7-’(p?°i e G-NGt8e=t Y rabtesf”

fragments from the selected colorectal cancer phage library
8cPFv clone designation

Tissue / sub-structure n* A3 **  RIO 3D ip
Esophagus 1 0 ND ND ND
/ epithelial tigsue

/ non-epithelial tissue 0 ND . ND ND
Colon 5 ++ + + ++

/ epithelium

/ non-epithelial tissue 0 o 0 granulocytes ++
Small bowel 2 (+) heterogencusly + + beterogenously ( + )}
/ willi epithelium
./ basal glandulae + + + ++
/ non-epithelial tissue 0 i} 0 0
Ventricle 2 0, ++ O 0, + ++
/ surface epithelium
/ 9landular epithelium 0 *, 0 .. ++
/ non-epithelial tissue 1] 0 : 0 0
Pancreas 1 0 { +) + -+t
/ acini
/ small ducts ( + ) { +} + ++
/ large ducts 0 { +) + -+
/ mon-epithelial tissue 0 o 0 0
/ endocrine 0 0 0 o
Liver 2 Q ND ND MD
/ hepatocytes
/ ¥uppfer cells 0 ND ND ND
J bile ducts ({+) ND HD ND
Kidney 1 0 + luminal surface ++
/ proximal tubuli
J/ distal tubuli 0 + ¢ Juminal surface ++
/ collecting ducts 0 + 0 luminal surface ++
/ glomeruli 0 ) 0 0
/ non-epithelial tissue 0 0 [} 0
Bladder 1 4} ND ND ND
-/ epithelial tissue
/ non-epithelial tissue 0 ND ND ND
Prostate 1 0 ++ F and secreted
/ epithelial tissue material ++
/ non-epithelial tiasgue Q 0 Q-
Lung 1 ¢ (+) . {+)
/ bronchial epithelium ’
/ alveclar epithelium 1] { +} { +) 0
/ non-epithelial tissue 0 macrophages + macrophages granulocytes ++,
+ macrophages +

CNS 1 0 ND ND ND
/ gray matter .

/ white matter ND
Skeletal muscle 1 [} ND

ND ND
ND ND




0 = negative, (+) = weak, + = noderate, ++ = strong, ND = not determ ned *
Number of tissue sanples examned 5 ** The reactivity of A3 scFv has been
confirmed wWyigpifsb@s A3 scFv SEA(D227A) fusion protein EXAMBE «dodias S

t unour - associ ated antigen i s honogeneously and 10 frequently expressed in
colorectal and pancreatic tumours The A3 scFv-SEA(D227A) fusion protein
was used for inmunohistochenical staining-pf various tunourd Asfil 2004
epithelial origin (Table 2 and Figure 1). The fusion protein honbgeneously
and strongly st &ated td/ Téabdenpl es 15 of primary col on cancer tissues and

4/ 4 netastatic ¢plon.46RAGE! gafPLegeipsectedpbsomide pyar yst@oﬂgm& node

and the liver. Pancréatic Cancer tunours, 4/4 sanples, were equally
strongly p05|t|§§m Oetesmirsst, tissue sanples of gastric, prostate,
breast and non- 9nmhhmeelbflumgsﬁe sarpl aonasambhied negati ve. Table 2 Tunor

L1 ssue react bui L3 oh A3oSGEY, SEA DR2A) oYL b s B FEARLL i oh GO

cancer, t unor s are stron and “primary tunors honogenously
st ai ned Colon céﬁb@PFW ﬂEAéBQQEA)nﬁﬂ§£©%59§°¢¢ﬁmynph node, liver and ovary
Pancreas cancer 4 As above Ventricle cancer 2 Negative Prostate cancer 2

Negative Breast 2 Negative. Lung carcinoma 2 Negative (non-snall
cel 1) Malignant %@ve mel anoma WD 01/ 30854 PCT/ SEOQ 02082. 24 27 Apri |

2004 EXAMPLE 3 e A3 Tamous-hsghtyataegrastigenni s heosogéreeusly catdn
cancer Ce"ioTh%ﬁﬁﬁﬁehkﬁyfé&ﬁké@!@&aan%BiSPééQaP'éﬁ& bhcreatic tumours

The A3 scFv-SEA(D2273) fusion protein was used for
immunohistochemical staining of various tumours of
epithelial origin (Table 2 and Figure-l). The fusion
protein homogeneously and strongly stained 11/11 samples

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

20 carcinomas were negative.

Table 2 Tumor tissue reactivity of A3 scFv SEA(D227A)

Tumor tissue n  Reactivity

Colon cancer, 11 All tumer cells are strongly and
primary tumors homogenously stained
Colon cancerxr 4 As above

metastasis in

lymph node,

liver and ovary

Pancreas cancer 4 As above

Ventricle cancer 2 Negative

Prostate cancer 2 Negative

Breast cancer 2 Negative

ILung carcinoma 2 Negative

(non-small cell)

Malignant 2 Negative

melanoma '




5 affinity determ nation, based on the bindi ng-of- the :fusion proteins A3
scFv- SEA(D227A), A3 Fab and 1F scFv- SEA(D227A) (iF was classified to the
A3 specifi %(éxlr{soggpup) to Colo205 cells, are summarised in_Table 3

|

Speci fic bi'hdi Mg was cal cul ated by subtraction of non 10 sPetT¥M2%? nding
to human B cell |lynphoma Raji cells, a cell Iine not expressing the A3 and
| F TAAs, fromthe binding to Col 0205 cells,, Linear regressiZdripihg0sed to
calculate the slope and the intercept of the extrapolated line in the

Scat chard pl ot . eXhepA8 scFv- SEA(D227A) fusion 15 protein saturated

[ I 2 f .bi pdi ' |1 h 3
Fab (approv. 3 RE| P ofid: B elit BHS TR ¢ B YRA 8, Ryt

di val ent (nul ti ¢vahear)cdilddi ng was i nvolved for the scFv. This is

?Upp% t edASby tF he mrz@héhg@s%ﬂésfﬂ&nmmad12gc%;e%mkl§i ﬁ%it(agt%r(? 366-% 5 2'\/9
or e scFv_fusion protein as,conpared. to the a -7 nM .

si ngl e exper rreﬁ%gb’é’r%rB@Eeﬁ‘gf?@t%%'%%‘?ﬂ:\ﬁn §%§‘( BARPAPSf ﬁgi bR prot ei n,
denonstrat ed si fukaonbpndtains adl i schy-SEA(IRAN)gt 1260 Fab binddiRgssites as
the A3 scFv- 25g58EAG ) ' j . a d:anal ysis of

i odi nat ed fusi o'?\ pr%ﬁzﬁs(%Ffl"él?%g@%%%oﬁloezdo%@c&%s%u%%%%lg%g?e n n* Kd
(rM nillion sigESUPLefP CaloRep- Cebky DBxXR)sWwIGgy-Sesh i3 §agle 33

scFv- SEA(D227A) sgedi$i&. biRdidg wadd cdTosicheSRA( Bl iAact i4n208. Aén> Nunber
of experi S erfogmsde\D 01/ 30854 PCT/_SEO /0§L082 25 2§ Af[iril %004
EXAVPLE 4 A antPPE Jc‘ﬁv-éﬁ‘}l“(‘%z"ﬁi‘j‘“‘ﬂ%’bi (F TPHYE 8&2df 8162057 celI's
The capacity ofcehd liwefnstorpreseins A8 &¥d arfl iIF JoRe SEACR2PTA) to -
medi at e super angi 48in@NtbbegVo2 fePearan! walddH e RlioN GhkYubshDLL)

SR L o i S A W=
fusi on protei nslifdeid3tbe FScdtcividd XIAA) Thes AN saFot-SEA (DRETA) | Dusion
approached:@5p|§£8@gin saturated approximately 10-fold less binding
sites per cell as compared to the A3 Fab (approx. 3
million sites per cell} fusion protein, indicating that
divalent (multivalent) binding was involved for the scFv.
This is supported by the more than 100-fold higher
20 overall.affinity (3.6-5.5 nM) for the A3 scFv fusion
protein as compared to the A3 Fab (580-780 nM).
A single experiment performed using the 1F scFv-
SEA(D227A) fusion protein, demonstrated similar binding
affinity and saturation of binding sites as the A3 scFv-
25 SEA(D227A) fusion protein.

Table 3 Scatchard analysis of iodinated fusion
proteins binding to Colco205 cells

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

A3 scFv-SEA{D2274) 3 3.6-5.5 0.11-0.39

1F scFv-SEA{(D227A) 1 4.2 0.18

* Number of experiments performed



for maximal lysis which was simlar, approx. 50 percent in this 4 h assay,
to that denonstrated for the C215 Fab- SEA(D227A) fusion protein, although

at a ten-folyd diisgsgr concentration (Figure 2). The 1F SCF\{’C%E%()%XLA)
gner

medi ated 15 a simlar |level of cytotoxicity at a slightly hi
concentration as conpared to the A3 scFv- SEA(D227A). The negati_ve control
D1.3 scFv SEA(D227A) fusion protein did not,gediate any cyt G/oXit2eqs
EXAMPLE 5 20 Purification of a tunour assocliated antigen that is

recogni sed by tIBXAMHI®h acancer reactive antibody A3. A tunmour extract. was

1o a pre- col umeatist cd Wi CETaPZE AamE R T oy S TR

A3scFv- - SEAnD. TSl uims were in series, duri ng the application of
sanpl e but separat ed d eapkeielUbEOBheUBRE! fabkah | oteOnd W30RMd A single

eak was detgct . | Ut by W ectrosco Figure 3). This eluted
1I‘O raction f ro% t ﬁ% %T%t@é#akg?%o¥8nﬁe§/§§g%oﬂ)‘%%$%rdé,l %ﬁt%]i)bsoéj&f
concentrated, atnarsierdngieydudalyc3DStPAGEL tydéSAROR)- -towedids pleR i ti ons

(Figure 4.). Twediandsay Sihkkechyacshl %8R sbabaied ¢iabelleddsandd ! in
Figure 4) of apparent nol ecul gr \geékggta?g& ggﬁrom mat el y 90-140 kfa 35 were
p

cut out and exafiFedVy Llandaras gRePREHERIAVY T - These two
bands correspondsl .30 SanvdSEAdBReGREdENRiAR pRoVébsher MY Qi3 =g®r-exanpl e 8.

From band 01/, / .02 24 . | 0 7 the.tryptic
peptide rra}s/\g)es VS\ICZ%I’% g%%bzfﬁnggggggeggéﬁéQPDzNggégio'%a%é%go%dgeﬁg%Ir:i%&%%%'? the
sequnces and cdTesFaHIg ASd swehgRhs yaghsEml batp| RRRIGK B IRRT qent

ﬁi fferegt ot [ypt Gy Ft@ﬂ.]té de hmagsay., 88 dg%%r Iﬂbﬂ@ﬂs&ﬁa%@ﬁé?oﬁ C}:TQ:%’:ZZJ‘S th -
uman a6 i ntegriJgy.o integrin (se . 5- and 3- )
respectively, gar%:‘nlii[b&%&)a%& B %Eg’g&&{‘r vg%},w\kﬂéraet i%h WYy ﬁz?ALq g gher
under | i ni ngs comcespatdationt HEigepei dés ZhpedFi scFv+EHA PBBAIEQ<I ezl

5-51). Frofgband dilm; t gt | I-d SSeRyaY %ﬁéﬁi ai ned
whi ch conpl et el ?%&éﬁ?&sﬁgaﬁgf ?gr{ezﬁgaérs?gt@l@%& %tén% de rrﬁéfsiggsﬂl X34

integrin (data GORSHGHRFIOPhESJgPRPared to the A3 scFv-SEA(D227A) .
The negative control D1.3 scFv SEA(D227a) fusion

protein did not mediate any cytotoxicity.
EXAMPLE 5 ' .

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

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

25 with A3scFv-SEAm9. The columns were in series, during
the application of sample but separated prior to elution
under alkaline conditions. ,

A single peak was detected during elution by UV

spectroscépy (Figure 3). This eluted fraction from the

30 latter A3-column was collected, neutralised,
concentrated, and then analysed by SDS-PAGE under non-
reducing conditions (Figure 4). Two bands visible by
silver staining (labelled I and II in Figure 4) of
apparent molecular weight of approximately 90-140 kDa

35 were cut out and examined by standard peptid mapping
methodologies. These two bands corresponds to bands
detected by A3 in Western Blot, see example 8. From band



show that the a6~34 integrin heterodiner:is specifically isolated with the
A3-affinity colum. 15 Table 4 Peptides/pol ypeptides derived from human
a6,84 int evgéhﬂ @g&i masses thereof Sequence SequenceMeasured Cal cul at ed

No. MassMass BLITRRAPRE38. 568838. 551 6ANRTGGLYSCDI TARGPCTR2PSESE®RN2B36 050
7TVWTCAHRYEK1262. 6371262. 631 8R HVNTK882.524882. 490 9CYVLS

NLR1152. 6181152. 583 10FGSC GVAATFTK1501. 7061501. 710 27 April 2004
11DFHYI VFGAPGTYNWK1914. 8811914. 917 12DEl TFVSGAPR1191. 6251191. 600

i?é&“@%“ﬁ&*“%ﬁle i %E:§§B44%U1§b N e e Dt aLild (oee
DGYPDI AVGAPYD%E‘B. 3%92%2 § fs@gg%‘c‘ﬁg%éﬂ%g' §99985%3 9989022
19NSYPDVAVGSL SDSVR+ERIOD61D IRRB2 #edGBt 20 SRRVENI cHmpbet 621 1064cE8d to

21LRPI Pl TASVEI EEM-%%% %@ﬁi&@VHa%Bgé(LF’l&“&%@ﬁ@%ﬁﬁé@%@ﬁﬁﬂm@%
23TAH DVHFLK1180, 6651180. 647 24FSYLPI _K995. 601995

: 556
25Dl ALEI TVTNSPSKPRL 796 . i 19erng ¢ QBEEQE%SEFEBEFR%%F?BMB%. $BQ ID
27VESKGLEKVTCER®4 ¥ 39~ B6 GIndB B.-295 r¥ep8 ¢t 2085¢, 2ZnBCFASERA/ AAA8A, 27 Apri |

TLNCSVNVNCVN RISEIPBUSE5 -0 35458, i, BLovah Ehooa by hygs8 dBirespond
32AFI DVTAAAEN Rac9othe Ieriugler3 3PpsePRRGTIVRELS. BBA8EG. EBONOs: 5-51).
From band II 22 separate tryptic peptide masses were

" 10 obtained which completely matched to different tryptic
peptide masses of B4 integrin (data not shown). The data
show that the «6P4 integrin heterodimer is specificaily
isolated with the A3-affinity column.

15 Table 4 Peptides/polypeptides derived from human a6f4
- integrin and masses thereof

Sequence | Sequence Measured Calculated
No. Mass Mass

5 LLLVGAPR 838.568 838.551
6 ANRTGGLYSCDITARGPCTR 2226.131 2226.050
7 VVTCAHRYEK 1262.637 1262.631
8 RQHVNTK : 882.524 882.490
9 CYVLSQNLR 1152.618 1152.583
10 FGSCQQGVAATFTK 1501.706 1501.710
11 DFHYIVFGAPGTYNWK 1914.881 1514917
12 DEITFVSGAPR : - 11191.625 1191.600
13 ANHSGAVVLLK 1108.600 1108.647
14 DGWQDIVIGAPQYFDR 1879.865 1879.897
15 DGEVGGAVYVYMNQQGR 1842.811 1842.844
16 WNNVKPIR 1026.608 1026.584
17 NIGDINQDGYPDIAVGAPYDDLGK 2520.213 2520.189
18 GISPYFGYSIAGNMDLDR 1975.913 1975.922
19 NSYPDVAVGSLSDSVTIFR 2026.992 2027.0608
20 SRPVINIQK 1054.644 1054.637
21 LRPIPITASVEIQEPSSR 1993.066 1993.108
22 VNSLPEVLPILNSDEPK 1863.920 1864.006
23 TAHIDVHFLK 1180.665 1180.647
24 FSYLPIQK ) 995.601 895.556
25 DIALEITVTNSPSNPR 1726.866 1726.897
26 SEDEVGSLIEYEFR 1672.764 1672.770
27 VESKGLEKVTCEPQK 1731.866 1731.895




34VSVP TDVRPEK1386. 7271386. 705 35EPWPNSDPPFSFK1547. 7301547. 717
36NVI SLTEDVDEFR1536. 7441536. 754 37T DYPSVPTLVR1375. 7181375. 722 38RGEVGA Y V

LR1417. 8011
40GNI HLKPSF

Syt

,39ALEHVDGTHVC LPED K2075. 9652075. 981
2.7491512. 817 41MDAG | CDVCTCEL K1928901 F63§EAN02052\ e

FCEYDNF CPR2012. 7952012. 790 43SCV C AWGTGEKKGR1879. 8651879. 890

44DEDDDCTYSYTMEGDGAPGPNSTVL 3103. 2293103. 278, V11K 27 April 2004
45EVEENLNEVYR1521. 7791521 718 46VAPGYYTI TAN DAR1640. 7791640.791
47VPLFI RPEDDDEKRS$72, 77 KQIDDISRKN\/SFE PEFSVSR1629644689%25. 186441866 F|
EVDSLLR1427. 7602427. 81 [FIXPRATRYGA GEGPYSSLVSCR2060. §862886. 916 | 869.452
51VLVDNPKNR1054] 3844 105AY QUONKISVNVIHCYNERD Vet hods. [1964.003 | i Sl 9592
Turmour Ti ssue 5 3uman fONYDDIEM®REr tissue expressi Ngi1shed4A3 ant i FE629 was
provi ded by hosjmat al's ArPNEPRAABMIRST Or ed frozen gi396, 794 1 n [§5ep yi3ssue
bank at ABR. Fri@gen CO[ISNAGTERIR L[| SSUES Were 51|C@§5593n a 3685 gyl and
transferred int 42 LUPGSTRRTRMEP C()I a-isot ori g SYSEETS | tuf ‘fﬁSé'ﬂ)S‘WLO
sSucrose, _:I.OFT‘M KGE 15 W.qu P?\UU_'{II S= !—lk.,J. | S S#l I.,) € EiZ'U"U —LI70
(V/ V) Noni det P cua) o-ease—t -Ahi-bt+toer5 etet iiz‘ S5€
I nhi bitor Cockift TalISLIENVDEER, ~\pornnal oy~ 1a30 84, 0 " Lo d " |
with an U|tra_'|'!£r_ax hoHel L 15 left Tcl_3151’l71§\|ljcl3§- e T1e
sol ubi | i sed pre@3rati oRCENEGT¥OVQLR iged at 11,000 |[AAN Bt t i ¢h4ERTRY | f uge
Uni ver sal 30 RA3%t or) |ALBHVOGREVEOLPEDENK i s. The |260pB6hat an20%m8Y ur t her
centrifuged at {498, 000GETHUKPS¥SIONGLB0854 28 PCTI SHAGID24B2 2713&.817 2004
(Beckman Ul tracefit ri f updDAGIHODVOT@BLOKNd final |y [1928.901 1928.822

42 YEGQFCEYDNFQCPR 2012.795 2012.790

43 SCVQCQAWGTGEKKGR 1879.865 1879.890

44 DEDDDCTYSYTMEGDGAPGPNSTVL {3103.229 3103.278

_ VHEK :
45 QEVEENLNEVYR 1521.779 1521.718
146 VAPGYYTLTADQDAR 1640.779 1640.791

47 VPLFIRPEDDDEK 1572.778 1572.790°

48 DVVSFEQPEFSVSR 1625.758 1625.781

49 LLELQEVDSLLR 1427.760 1427.810

50 VCAYGAQGEGPYSSLVSCR 2060.883 2060.916

51 VLVDNPKNR 1054.644 1054.600
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Materials and Methods.

Solubilisation of Tumour Tissue

Human colon cancer tissue expressing the A3 antigen

was provided by hospitalis in Sweden and stored frozen at

-70°C in the tissue bank at ABR.

Frozen colon cancer

tissues were sliced with a scalpel and transferred into a

tube containing cold isotonic sucrose buffer {(0.25M

sucrose,

10mM KC1,

1.5M MgCl,, 50mM Tris-HCl pH 7.4 at

25°C) containing 1% (v/v) ‘Nonidet P-40 (NP-40) and
‘protease inhibitors (Completet™protease Inhibitor

Cocktai

1 Tablet, Boehringer Mannheim) .

Tissue was

homogenised with an Ultra-Turrax homogeniser and were

‘left to solubilise at 0°c.

The solubilised preparation

was dentrifuged at 11,000 rpm (Hettich centrifuge

Universal 30 RF rotor),

to remove cell debris.

The

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



filtered through a 0.2 m Mnisaxt plus fitlter (Sartoriuis AG Gottingen

Germany). Affinity Purification of tissue antigens 5 A3scFv- SEAM® was

coupl ed to & tivated H TrapO columm (Pharmaci a Bi otech sal a
Boline R

Sweden), acco ng to the manufacturer's recomendati ons. PEREE %201 and
pre- columm were coupled w th C2| 5Fab- SEAm, and the control pre col um
and colum were set up in series. Al coluggs 10 were washedih2eH4e- wash

buffer (20mM Tris HCL pH7.5 at 4C contai ning 0.2% NP 40). The extract was

| oaded onto thegBeekmsn altﬁhééﬁdﬁﬁiﬂngeaﬂd—tdmexfdw&)t hra@mfffmm.l .

recirculated. T oI u washed wi_th st g er. Boun

anti gen was el u!{}g e]ﬁe éll—F o#‘“ﬁgﬂ Staﬁf/"l §{i§retr ing at pH 7.5

up to 11.0. 2.5 (@Iaréﬁrleieaw mmqmmm concentrat ed down to 75

%;11 Tﬂe gﬁrlfmﬁh@ﬂywﬁrpﬂéﬁllfmﬂs&t A% %@@MA FPLC systelm ;
nmer sham rmaci a Biotech sal a Swed s .anal yse

by SDS PAGE and si | vg{’ "2%" éﬁ'ﬁﬁ GS S e&‘u&lo fi'a Févéf&\gggﬁllr&rpgested

with trypsin aceltuhe f(Bssasacia Eiotest ipsadce Stetdendi,nedcarsiimg &o

VALDI - TG i nst 1 yaRnhahi(e REOLARS S dHRARE i FRNMirkle o RAPLle fgmsses

were then conpared In a nputer_search wth tryptic pepti sses

for each 25 proFéﬁJ-H“Wln"’?ﬁ% m%@&%@bﬁ%l eadthE gemtrpl.
Protana A/ S (Cﬁ@ﬁr&ec%ﬁ:ﬂﬁriﬁ? Wi—b ?e@‘eox%&(tlz‘irps&ﬂ BRrdefact nia I&Q)\lgzlznn%gg 4
integrin epj,tope i al, .anti bodi t r

integrin we!rL% cg'npgrgmwﬁ%&ﬁ'@t&h HiST i® r?&l%r%l ”g‘%gﬁf?’ gn dscgctp%gn?' the
reactivity, sho#iCi errRiafiniags 0 . 28eNBn4 0 at e@hehaxtﬁactswaesﬁoadeédonbo t he

col on epitheli ype( Ebgul%lae 0 and mmld, ot &Rl leligy ftﬁleougﬁ)was (Fig 6
[ii1]). Commrercial anti GoH3 _to cc6 35 integri SQ reacted with

normal col on (FF&CE”FP%‘T d. aﬁ[a’ec&%‘r‘%é"&re(lﬁ a@"ﬁa/]“ﬁl thogtamton was
seen in epithebudlfecel | Bowid colttirgean drarsa lell gt 1melal PH gre@ientWO£01/ 3084
29 PCT/ SEOOiQZOﬁ%eEﬂyf%iﬁe 2004- g AeSed B .8 agd vvessels (BVk 8ok

stromal conponent
eluant was collected and concentrated down to 75 pl. The

purification was performed at 4°C using an AKTA FPLC
system (Amersham Pharmacia Biotech Uppsala Sweden).
Eluted protein was analysed by SDS PAGE and silver

20 staining. Individual bands were excised, digested with
trypsin and the masses of the beptide were determined
using a MALDI-TOF instrument by Protana A/S.(Odense,
Denmark) . The peptide masses were then compared in a
computer search with all tryptic peptide masses for each

25 protein in the SWISSPROT database, a service provided by
Protana A/S {(Odense Denmark).
EXAMPLE 6
A3scFV—SEAﬁ9 detects a novel a@§ff4 integrin epitqpe

Commercial antibodies to human a6 integrin and P4

30 integrin were compared to A3 on normal and malignant
coleon sections. The reaetivity, shown ianigure 6,
demonstrates that A3 is restricted to the colon
epithelium (Fig 6([i}), and ﬁalignant cell in the tumour
(Fig 6 [ii]). Commercial antibody NKI-GoH3 to a6

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



(s) and in nuscularis nmucosae (M) . The reaction observed w th commerci al
ASC-3 anti-4 integrin antibody was simlar to that noted wth anti--a6

anti body buyowgaksgs. 5 in both normal colon (v) and col on ro(vi).
Material s and Methods Anti body A3 scFv was selected from %%Q‘?S%P()/Szokz)

fascicularis Jlibrary. The Vii and VL genes fromthis were rel eased by 10
restriction enzyme digestion and fused to the Staphyl ococca? ARt €P@4 oxi n
AE chineric nutant (D227A) to generate the A3scFv-SEAm®. This denonstrated
very low | evel duaf alen- spebidod vessblng M) aldonedstasnsdl icenpatedracd | on

by secondary ant;_hodi.gs; - hﬂ;%_{g 15 it | | bady ,and
NKI - GoH3 anti-hu(r?gn-ggg f’rﬁﬁgg??%fg%instl ody E\fAle;er_gm#)rbm ecr%%%;ﬂ[i%ggionson ed
( Copenhagen, DeMi&hk FOmaLaERbhRsG-3 iHeinfs intedtiidb antdhedyoms ti ssue

sanpl es wer e ?bbdhﬂ@_ﬁrf t@ﬁth&henmrvﬁirﬁiﬂtarﬁi{ji%E gﬁﬁwwlﬁﬂg.wéeﬂfeﬂhgse
wer e ratezfrqze i sQ- pent ane i ch had .been pre-copled in |iqui
nitrogen. Sahpl &% &g#g E?Bﬁngg %?fc-’ﬁiogsunﬁl?c? ckeat i%%écbe.r A?“f@r'

cryosectioni ng Masegésleoasdwderheds dried over night, fixed in cold

acetone and bl ogkedpwiht-h avidin/biotin (vector Burlingane CA). Prinmary
anti body 25 was then_added to the section for one hour. The secondary

anti bodi es were i ncubatBF Y ¥ageeifThaeLIW/ 1B Red! fpscicularis
strept avi di n- bi dtibraAHRP (Th&owatdisd Ooppnhagairdie K )wdr 1@ faaddiebhy30

m nut es. EXx{gnsi LNng ei{ S OE esg steps wth 50mv
30 Tris pH S?&G,_%SE%K?EE@FW%%M} fﬁijlﬁn)g'EI 1 E_%%\A%sé&us:%e as chronogen
and the secti on§taer¥lecantal sEakeleel ¥l A Cliidignic gratant CRA2H)s to

i ncl uded a non- Hegswatéearti Nescis@rith SEARR e fintG-d¥dd Biamantdywpody.

Al'l antibodies ,were used at a fipal concentration of 5 g/m. Results 35
were expressed &?Vﬁgﬁa? v’é?nﬁi%?‘?lf?ocagjﬂ 5 ?fcfﬁ'ﬂglo‘%ef iSRS
01/ 30854 PCT/ SEGete205en 30y 27cdprddr GOk IHNRIE Askhed A thAduwanAf&ioci at ed
Antigen reagied wEB-2R FRLikSdy AfH 986 TR IR 85rdh - AU EH SA
antibody were from Becton Dickipson (Copenhagen, Denmark)
Immunohistochemistry , |
Tumour and normal tissue samples were obtained from
the Department of Surgery ILund Hospital. These were
20 rate-frozen in iso-pentane, which had been pre-cooled in
liquid nitrogen. Samples were stored at -70°C until
sectioned. After cryosectioning the sections were air
dried over night, fixed in cold acetone and blocked with
avidin/biotin (Vector Burlingame CA). Primary antibody
25 was then added to the section for one hour.
The secondary antibodies were incubated for 30
minutes followed by streptavidin-biotin/HRP (Dakopatts
Copenhagen Denmark} for a further 30 minutes. Extensive
washing was perfromed between all these steps with 50mM
30 Tris pH 7.6, 0.15M NaCl. Diaminobenzidine (DARBR) was used
as chromogen and the sections were counterstained in 0.5%
methyl green. Controls included a non-tissue reactive
Fab and SEA-D227A or no primary antibody. All antibodies
were used at a final concentration of 5 pg/ml. Results
35  were expressed as negative, weak, moderate or strong

staining. .



Crude tunor extract or A3 antigen purified by A3 & affinity chromatography
(see exanple 5) was analysed by a capture ELI SA. Commercial antibodiy

ASC- 3 specg{,(? 0%4 beta 4 integrin were used as capture antl body to Whl ch
di fferent lons of crude tunor extract was applied.

chased with A3scFv--SEAMD. Bound A3scFv 10 SEAnD was then det ect ed Wlth
anti-SEA-HRP (Fig 7A). In _Figure 7B the cg rcial anti-a64 rﬁ‘R‘-ﬁb?Wﬁ

anti body NKI- GOH3 was used to capture différent dilutions of the

concentrat ed Aag)am;_i:mt'y purified eluate. In a sinmilar way as in Figure 7A
t he captured pr sed 1 LA3scFv- S tec W th
bnti s oea R | rEhE AT BEhEet B nted AR kiBaN GRAGERENHANE & (AT A

det ect ed. Thesel_m@%gnt‘ils mﬁqumamempeaapt@wtymﬂSAS to a6(34 interrin
heterodimer, which vas,g stqmmova&t&acteeorsagcshteaghyﬁﬁﬂkfé&%ﬁ Pt he

A3--affinity co j n 20 exa terial and ner ci al
ant i bodi es %%IKI aéil;é’r’];n r%éﬁaﬁﬁly ERi REXGAPESpENNEBE N ERIREX) O 0D |,
were used to co:aetptum BMEIISA of CoimrexrciAl/ Entléodﬁhrahecéﬁlosp@éa)fi@ 595 M 25

NaHCGB8, pH 9. 6.,k I 0 L.au LNi C,
after which the p at es wer r% Bll% tl ﬁ%scl ﬁ@&;%sggtg%ﬁgy% neen é'b
Vel |'s were therflbiiant %lt%lm of3 ciden trmprnEkkrpehdeas | apEIRBSI+ 0. 05

% Tween 20, fOEhJJs Avds aihérptanatsamp%%umse%)smnb 30pshaki Mecpl | s were

again vvash e _an tlgen xtract diluted,in 3 s non-fat
1k ponder i n SRt W ey drnsdt es0 Wk R i sBa- HBF 4710 otk W ¢ n

shaki ng. Wl I s E/veg’te:'@gm rthmas:twuhe(rd:mlDEBSHaG Abht¥gTincanliBpodyt tNKI whi ch -
100 | of the prddmy Xva?éltdmx:cﬂ'cl EBtt%g‘ e ﬁlfgéﬁén%) %,Q}Tu{:i‘%n@ éﬁ fguder in

DPBS + 0.05 % Tween 20 I ncua ing, Wells
wer e washed ag%ﬁl?Fearét’"a?d%ﬁpe B@ f@@lItYoPuF%l?QCSHHQF? affi oA 01130854
PCT/ SE00102082 u%?y/mr idn Z&(gﬁhre 731 tehel uhpdulrad3p%ﬁeln§aweﬁél&mmL in
DPBS + 4. 035% Ty&sn e 0 I t i ng
Vel l's wer eEagal n was as a %%ﬁd%@ g&rgﬁdléut:ﬁo S%R aic}i‘tsﬁ’%]l%of
100 | per oxi da@m&@a’ea(sogmnm@ﬂcwn dependent slgnal was

detected. These results confirm the specificity of A3 to
a6Pf4 intergin heterodimer, which was also shown to be

specifically isolated from the A3-affinity column in

20 example 5.
Material and Methods

Commercial antibodies NKI-GoH3 or ASC-3 {Becton

Dickinson Copenhagen Denmark) 100 pl, were used to coat
the well of an E.I.A./R.I.A.-plate (Costar) in 0.05 M

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

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

35 3 % non-fat milk powder in DPBS + 0.05 % Tween 20 was
incuabted for 2 h at RT with shaking. Wells were washed
again as above and 100 pl of the secondary antibody



5 OPD Peroxi dase Substrate Tablet Set P-9187). The reaction was allowed to
continue for 30 min at RT, in the dark and shaking before the reaction was

stopped by ition of 50 | 3 M H2S04. The absorbance t 490
atm 10 E W‘Ej stern Blot analysis of the A3 tunour an?ﬁé@ﬂ“ﬁ&&%?

A3-affinity purified tunour antigen extracts were separated ZI?YAp'?Pﬁ)d%GE
and transferred to nenbranes for Western bipt analysis. Extracts were,
applied directly or 15 heated to 100C for 5 minutes or heated to 100C for 5
m nutes but in thiduyreesdmce &f nomar-capt oeﬂ.kpn@ﬁetBME)DRﬁ guree. @ .% Theen

menbr anes wer e tz{}?maly %la%%d"“tbheaéﬁs(ﬁ;@ils 1aﬂ @rﬁ'f '%F ngl'he

anti-human-a6 i anti -human-- | Integrin anti
anti-j 34 20 int &Y mﬁeb@aynm #agbedr agc BPAVE 2Bk CptBteide ‘tﬁ%qn?él by
menbrane (Fig 8[drd )Jaddifg canbif- hwamaﬁeh_-akegasg s@eeiette Wdiyna Tejsa

specie with app rml e I ar fa i) the
A3-affinity uri%ﬁ%; IR ﬁWE’g?’gﬁa(Eft &Q}é\)ﬁ EF‘?%Ere]%(Ef 117 ) . e sane
speci es was 25 ateswtdemresieedaByongdcEe- SBAtnuahfeh 30 Jolmeas: & ediredhe

after heating bt&aﬂ@%@%am%%e%%r th@dyesétlagmgw&fp;(éfat Bl
present) (Figure 8[i]). band detected in

interval corres ioz qfhéob&ﬁdé é§%‘h’p| ars, aPﬁSFgaﬁF‘é was| 9‘%@% Ay
peptide 30 nmappiaep amd were found to contain a6 integrin and 134 integrin.
Materials ang I\/Eé%ﬂ%f%CB anti-human-134 integrin anti body and NK1- GoH3
anti- human-a6 integrin antibody were from Becton Di ckinson 35 (Copenhagen,
Denmar k). Sanpl déestara Bl @adlypisDolPAbE ARntBmouBR| artiget ycine .pH 8. 9

and 0. 1%6DS at 100V tAhr-@tf@hmt Qﬂﬁeﬂehum&ﬁﬁnaﬁ:?@éﬂ hauglcdhed@sol vi ng
gel . WD 01130854 EOO/ 02 ; ecul.ar. wei

st andar ds (Bi oraﬁiE (?dRﬁ’ﬁ’g @Pﬁp?ndvérgnf’ﬁﬁﬁ%%at%ﬁn%ﬁ&? gp%esol ved

sanpl es were t riaesfeany &dato amuaﬂymel | ExggactBi ueael)apmller@rd;rfze&ctﬁlm faar

(10 mM Tris,bas ea?d\écﬂlaéc'l@%fac@c{%(y/ Min@@égasplﬁeaaéedl%vl%oﬁ@rférhs?ur
Menbranes were bl ocked wth w V)
minutes but 1n t e presence of mercaptoethanol

(BME) (Figure 8). The membranes were then probed with
A3scFv-SEAm9 and anti-SEA-HRP or anti-human-oé integrin
or anti-human-P4 integrin antibodies. The anti-f4

20 integrin antibody did not react with any protein on the
membrane (Fig 8([iil). The anti-human-oé integrin reacted
with a major specie with apparent molecular weight
between 90 - 140 kDa in the A3-affinity purified tumour
antigen extract (Figure 8[iii]). The same species was

25 also detected by A3scFv-SEAmS, which also was detected
after heating but was much weaker under reduced
conditions (with BME present) (Figure 8{i]). The méjor
band detected in the 90 - 140 kDa interval corresponds to
the bands in example 5, that were analysed by peptide

30 mapping and were found to contain o6 integrin and P4

_ integrin.

Materials and Methods
ASC-3 anti-human-B4 integrin antibody and NKI-GoH3 anti-
human-aé integrin antibody were from Becton Dickinson

a5 (Copenhagen, Denmark). Samples were resolved by SDS-PAGE
in 0.25M tris-glycine pH 8.9 and 0.1%SDS at 100V through
the upper gel, then 170V through the resolving gel.



for at least 2 hours at 4C, then incubated with tihe : appropriate anti body
diluted in 5% BSA/ TBS/ 0. 2% azide. This reaction was allowed to proceed for
at | east '2‘”{?(3%5854 at RT, after which the nenbrane was washed extensively
in 10 TBST--1. Bound antibody was detected by incubation of CTHEINF%Aes ford
hour with HRP conjugated antibody diluted in TSB-T containi pg 5# padk
powder. Menbranes were then incubated wt 2enhanced chem | um nescence
(ECL) detection  reagents (Renaissance NE Li fe Science Products, Boston
15 MA) for 1 m mMelecandrewpoged dtardddrad aBibrald bkdadu Rand@,0 81385

PCTI SECO Q282 33 27 .ggiil §004 PEFE I\SICES ek Qeﬁgssée ﬂf\], Tsioulias &,
Jacobson JS. Col6F&ctArledRdern %N, PO RN RAF S &FE5 | i tati on.
CA Cancer J d itrap@dsrred: t07niProdelA ulRisst HRjldnad) Ginett rans fgon dbsifdea
anti body therapy o @i re$8Chede D L1feiGR 049Gt Ak AANGRIEha3RMEN uX AoV
out cone of a rru:ﬁal%_cen er random zed trial . r‘Pj1 cli C%L 1998, 16:
1788-1794. 3 KT JATOFRonaNSTRTaRES Mo RHOSKeE BBdPeS%ard/ V10 BS8Y RSt al

carci noma: a cl ifeircalt ftessew dhouttsagrtost’ce thppl inattbahed €ahhethénvest

1994; 12: 314-3 S . t ;.al fil ci fA~OR, 0 Of Ev
anti body phage b%gpgg’gg;{%%' igoﬁg‘?%g?df sc}it?lﬁl tgg)rlgss‘%;tﬁ%ﬁh%g _r?s'&lﬁn atzﬁgs?de

sections. J [rnf reRptheBswaD gt lowgsl to preperd Lor Af deast 2GBeMcoy

F, Sodoyer R Hisghraf,f afitby whikRtidindutdite Masphaghed s¥tancibeDy in
RK, Trai

Ant i bodi es 97, - 155-168., 6. ar k er .Bai L ey .DS, eig RG
20 1 ononi 57 oc FBREA SRERGS; SABRR v SRR By deturabigh SEmin v6d
with human col ome(u@rr@hnenﬁorcam:; Reish 1389 .catguag3tsd 3edlibody KavudeP, ’_
ol ol |5 CEAERRRe A0A AP I i 1N IRABANT IRFTRAOTRRE TR Y,
ot a2 Nan: mdd RSRRRESAL MHER SRR AT peseate (BT Cate oty
t herapy. Adv Dr ugabelntw -(Renai%cgleNElLiﬁé. Science Products, Boston

15 MA) for 1 minute and exposed to film for up to 1 hour.



9. Dohisten M et al. Mnoclonal antibody 30 superantigen fusion proteins:
tunor-specific agents for T-cell-based tunor therapy. Proc Nati Acad Sci U

S A 1994; Qloifhaésq- 8949. 10. Liu C et al. Eradication of ﬂﬁﬁ?)%%%)ln ncad

tumor xenografts by targeted delivery of maytansinoids. Proc

Sci USA 1996; 93: 8618-8623. WO 01/30854 34 PCT/ SEQCQ 02082 2%7A%r boc004
LEGENDS TO FIGURES Eigiiri_The A3 tunour-asgpciat:ed antigen is
honogeneously expressed in primary and netastatic tunours _
| mmunohi st ochei rREEERENCHSni ng of frozen and acetone 5 fixed sections of

human tunmour tissues jUSiylgo83eS§F, Vs B5M D22 78, angodigdan Fab: S Lledvl at
70 nN. The A3 scFv fusion protein reacted stronglélag#r)ld hormg%geousl y wth

both primary col RPSHIF PRTeFEaPRe ELFEFWBRE. r8REct ittt EPBur “pati ent s.
A represent ati vecah@dNingldh aspai;magy 20-4plon cancer is shown for C215

Fab- SEA(DR27A) i (A, 280 it 12,56V SE DPA0A | nad Ehe SLBURY MRS

scFr- SEA(D2Z7A) of & ‘colon cancér Tiver mefastasis is s
a primry pancrefey cesmeted Prkeb) . CFrglpteotal SergeSEAFERSTAYeZBat ed

Co10205 tunmour cahdsomel draaemblitiebfbblyrkhibRizbd dregll so Supsrentbyen
anti body dependent_cel |l ul ar c;(ggt oxicity (SADCC) towards Colo205 cells
A
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ten-fold higher & Al l9Rci ABRagbsense i8%1c¥é{?ié’a$'8£tbii£'§ﬂbé‘£§@ by the
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gradient as indicated by an x. Figure 4 A3 antigen preparation was
separated on a non- reduced SDS PAGE and silver-stained. Previous Wstern
35 anal ysi fined a nol ecul ar wei ght range in which ntigen
was bel i ev?vcfglﬁfgsorg%si o The bands. evi deat W0 03/ 30854 Per/ ReHBBHED 52
April 2004 -- 35 within this region (Labelled | and I1) mere2¢>g%,iri§§(§b4for
pepti de mappi ng anal ysis Figure 5A and 5B ithelial integrin x6(34:
conplete primary structure 5 of a6 and variant fornms of ~4 (precursor)
(Tamura et al Jre€elbsBrol Fidurg$93- 1604 (1990)). The mat ched pepti des

shown in SEQ I D_NOs; 5:51 are ynderlined j .of human a6 (Fig
5A) integrin a%r ec%nﬁgo‘?? ?ﬁ%@lﬁféﬁq%{%tgéf?%%%bﬁ%shed. 10 Figure
6 | nmunohi st ochbeamegenpectsipr axprapeedelin gHamaso| o netiaggandsc Fymanys

comer ci al anti - humafinRénaRdstiéndi RO idt aiMERRLE AN drcaRhi Badi gsetbhgure 7A
and 7B 15 tuge E ISA.tln flg 7A nmonqgcl onal t:a.ntl bodé1 ASC—-ﬁ sg}gglflc for
~34 integrim wab ¥ERdSEETLBPT UPE AP D SO CARTSE r &Rt SGf Y uti ons of
crude tunor extBEB(DRAZA) appdli @215 | Fal1IEV® WA )arstt 706 nMht &hei A3 nmeabel onal
anti- body NKI - t r | | ' 20: the
concentrat ed A3@§.??I n_feﬁfg)glrli‘??%gtpée#lu%tfegﬁg{lﬁ;,%%‘%%@e%%%S%%YYQl%Ee
captured i nt egr PAERNPF4BAT RSO e rARY RAEEeFLH ] Faetidomed TREpRted from
A3scFv- SEAND. Ftauber BAabndibs Vst peprddait saiiatey it infinghefekupkembtpm t he

A3 25 affinity colum, The prinmary antibaqd] [Jo -1 g N} and L
Nasorv- et (PRI Al gs e Thdhah e R A SR sl G (B dn
NKI - GoH3 ant i - hEeunRa6scRvegER(D22TA)} bod(B) Léteiming fy aBugacEvwas appli ed

directly, lane Bga (bBg78) USECaVBS1 A Atkd:0 1HORG: fde SxtEisiEt €8, sABEn3on! ane
C- the eluate wa %elg_tg to 100C for 5 minutes but -in th? presence of
oSTti

mer capt oet hanol ‘€ s2OPTHETEY RANHEREIGIAGSdd d¥are i ndi cat ed.

Fiqure 2 A3 scFv-SEA(D227A) coated Colo205 tumour cells
15 are efficiently killed by T cells.

Superantigen antibody dependent cellular
‘gytotoxicity (SADCC) towards Colo205 cells mediated by A3
scFv-SEA (D2272) reached the same maximal cytotoxicity as
the anti-Ep-CAM fusion protein C215 Fab-SEA(D2273),

20 although at a ten-fold higher concentration. The absence
of cytotoxicity mediated by the D1.3 scFv-SEA(D227A)
demonstrates the need of a tumour targeting antibody

moiety in the fusion protein.

Figure 3
25 " Tmmuncaffinity chromatography of tumor extract on a

A3scFv-SEAmMS coupled column. Protein bound to A3 coupled
columns was washed extensively then eluted as described
in Materials and Methods in Example 5. The eluted
fractions were examined by UV spectroscopy (arrow) and a
30 single peak identified. The sample was eluted with a pH
gradient as indicated by an x.
Figure 4
A3 antigen preparation was separated on a non-
reduced SDS PAGE and silver-stained. Previous Western
35 analysis had defined a molecular weight range in which
the A3 antigen was believed to reside. The bands evident



WO 01/ 30854 PCT/ SE00/ 02082 27 April 2004 36 CLAIMS ‘1. "An anti body, or a
derivative or a fragnent 5 thereof, having a binding structure for a
target struglowiBedbissp! ayed in, and on the cell surface of, R90/02082
gastrointestinal epithelial tumour cells and in a subpopul ation ot nornal
human gastrointestinal epithelial cells, said binding structyrgriceggy ising
the 10 conpl enmentarity determ ning region (£PR) sequences in the |ight
chain conprising essentially the am no acids nunber 23-33 (CDR1l), 49-55
(CDR2), 88-98 (GDR3)irofthiie ragicm (é,@ibeléequénaedsﬁé»)mwéne%:@:i@dxlchr and
the CDR sequence£'§e ﬂlraet é%%‘?@/ seRakRigonprising essentially the amno

aci ds 15 nunber -162 ( 177-193 (CDR2), 226-238 (CDR3) of the

am no acid sequ | D 1TO: 2, or other binding structures
with simlar uni que hsipid:'haglapr dpeehires. a'ﬁ'[MAncﬁiﬂpkbbdypﬂi)ﬁaEM‘}distg:dcﬁ:m&eai m

1, which is phagg ant-l hod
wherein t he Bsequences are (t)r?gﬁhcac ag% @2 { I@gggggwg H;)é"&'kaz%tler| Bt ive
of an anti body &ddr &g t1d 1s&S%h- 1!504V\Hﬂéﬁ0|)é oﬁ'hﬁumhcbﬁiql@@t@% An

anti body accor d'sﬂQ)vh‘D il &) ko wWoe: elsnsuhereseﬁaemeﬁeaaye @ﬁe Ié@ﬂéﬂee@f

at least 84s to c res on ugnces of hu OI‘I nt i hody
according to cl aﬁ d6n (Iﬁné"g’ %%a/ ﬁ&&eﬁpgaﬁil? ?‘I%Ifllr?% %t
in humans. 30 7.1m:regmm t&ajpua:d-c@:mdng to claim1, which has been
derivatised gy g Iiecag Iy Iinking to other polypeptides, and/or by
chem cal conjugatiron_fo organic or non-organic .- chem cal npol ecul es,. and/ or
by di-, oligo- or nuh LgtrGhemigETy, oﬁnnaﬁw%oevddeeﬂww 1™ m 1,
which is genet icslrndy Adsuied aoid chameealiny annjupaned &6 ayd GoXirteifin
01/ 30854 PCT/ SEQno nO%Q%Znay aA@ Iblodl%g4 37 polypeptides or to cytotoxic
organi c or non-organi

_ quure 78 and 7B

15 Capture ELISA. In fig 72 monoclonal antibody ASC-3

specific for P4 integrin was used as capture antibody, to

which different dilutions of crude tumor extract was
applied. In fig 7B the anti-o6 integrin monoclonal anti-
body NKI-GoH3 was used to capture different dilutions of

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

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

25 affinity column. The primary antibodies used are (i) and
(ii) A3scFv-SEAm9, (iii) ASC-3 anti-human-B4 integrin
antibody and (iv) NKI-GoH3 anti-human-o6 integrin anti-
body. Lane A - the eluate was applied directly, lane
B - the eluate was heated to 100°C for 5 minutes, and

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



chem cal nolecules. 9. An antibody according to clairm’'l, which is
genetically linked or chemcally conjugated to biologi- 5 cally active

nol ecul es. nti body according to claim1l1, which is enetica
| i nked or aﬁgﬁygﬁpfy conjugated to i nmune activating nnleﬁap@?mm?¥2 An

antibody according to claim1, which has been 10 changed tooypgfieagR or
decrease the avidity and/or affinity therggf 12. An antibody according to
claim1, which has been changed to increas€ the production yield thereof.
13. An antibody according to claim11, which has been 15 changed to

I nfl uence the pharmacoki netic properties ﬁégﬁéeof. 14. An anti body
according to claim1, which has been ch& to gi ve new pharnmacoki netic
properties thereto. 15. An antibody accordlng to.claiml1, which is 20

| abel ed and the blndingAﬁk%§5%§ k&hlbhggqvg¥l@§ E”EaﬁﬁhgﬂeBEVW‘Of sai d

ant i body and not_ by other "'sfructures not in Iting the
bi ndi ng” of ot heER BFﬁ&fr|h©V§?$LR: imskings Pty CEUREr TN K§TSSECi ficiti es.
16. An anti bodyseecetdir8odigpTdpidnih, Wil ennthal deldSshirfdicegoft, r haindhe

recogni ses a non r orm pf_a ntegrin. t structure
di spl ayed in, ?%Sgesﬂl? fJEP(%h &ﬁ%u% OPF ceé%SdaParggt structure a)

havi ng t he abi | suppgpubetngnscp‘émdmeell Immmamrosatbytandlt epdpbelfindal | y

bl ock the bi ndi ealitsrueayaebmdﬁrg AR %@%&gaﬁg tReany one of claimns

1- 14, and ot her structures with siml ar ng properties, b)
bty d'ap i cucPRplgnaREar HHE dhrarnisie rhgHaR (GHE) | AFvebErRaiy the

epithelial cell3igBb chahavcmmpfiﬁxnguﬁssﬂntha&ﬁboghewamhnaﬁa&ﬂdbomu@&ér

O ol A I, S iR S Bt e g |

expressed on thécéérﬁﬁﬁﬁeﬁﬁetﬁhﬁﬂﬂ in SEQ ID NO:2, and the CDR sequences

in the heavy chain comprising essentially the amino acids
is number 158-162 (CDR1), 177-193 (CDR2), 226-238 (CDR3) of
the amino acid sequence shown in SEQ ID NO:2, or other
binding structures with similar unique binding
properties. :
2. An antibody according to claim 1, which is phage

20 selected. .

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

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

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

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

. immunogenicity or non-immunogenicity in humans.

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

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



cells, and e) being a target for cytotoxic effector nechanisns. 18. A
target structure according to claim17, 5 wherein the binding structure is
| abel ed andwid\f/sp453di ng thereof is inhibited by an unl abe sai d
bi ndi ng struct ﬁr%eéaand not by other binding structures, %(r%{)sIE%ISQOﬁ; biting
t he bandi ng of other binding structures' having other b| nd| 29 April 2004
specificities. 10 19. A target structure a%gordl ng to claim117, wherein
sai d binding structure conprises one or nore of the conplenentarlty

det er mi ni ng r egigl fePR)i d@equenNEe Scy ttotgutiSi dugasise dt atdry-ditvgaraind no aci ds
number 23- 33, 43: 9 %8“%%3 &§§5162 177-193, 226-238 of the amno acid 15
sequence shown i n S ot her binding structures with simlar
uni que bindi ng prope’ti &z aan)bOdthdemr‘@ UHeige dor dithigElt -1 ai m 17,

wherein said bi n_-.fiér{ag;ﬁarlqgt m&ﬁkéé SR @b Doy 2donfud et SIBUSTIE E-
according to_clai aid antibody conprises the variable

region of a °li g‘?ﬁq]éhﬁcﬁlé@ ?g?‘r’\ ®ssentially the am no acids nunber
1-109 of the amino adiod seqeshtkodhowwcerdSEQ UD NGQY 1 amhidie dariabl e

regi on of a heay | e agd dsniuder
128- 249 of the a%%é%ﬁ | &ﬁ‘gﬁﬁg‘r’\%e&% o%/\%@jfjﬁysééﬁ%gm 2. 22. A target

structure accorcﬁ‘ﬁbl‘{ac‘}lé‘ﬁym@ﬁéckﬂescl ainms 17-21, V\/m ch is expressed

honogenously in humanz. C@.hOﬁhﬁlB@cﬂj'I"@d:ctcaﬂ'dﬁﬁjltS: atichiness, iwhipgndreeatbe=muct
and bile dygt t one of
clainms 17- 238 ghae%rdz%s &Hcg?a%%?‘g% ? %%%%jéeﬁ%l?%ﬁ%%str t est i nal
.epithelial di ffaeﬁ@mmta»t itbereefl. A target structure according to any one of
clains 17-23, which qgnphhsﬁﬁtfﬁéﬁﬁté@ééﬁ’diﬁ @At d, Abaequenoeol ab

e i BebSasaeaes, Seoorootst 57 WTE it  mgnont
and/ or variants or spi3i.canvantabtdy mmbmln§lmnImJta;1,mth.ervdolfch has been
15 changed to influence the_pharmacokinetic properties
thereof.
14. An antibody according to claim 1, which has been
changed to give new pharmacokinetic properties thereto.
15. An antibody according to claim 1, which is
20 labeled and the binding thereof is inhibited by an
unlabeled form of said antibody and not by other binding
structures, and not inhibiting the binding of other bind-
. ing structures having other binding specificities.
16. An antibody according to claim 1, wherein said
25 binding structure recognises a non-reduced form of a&f4
integrin.
17. A target structure displayed in, or on the
surface of, tumour cells, said target structure
a) ha#ing the ability of being specifically blocked
30 by and to specifically block the binding structure of an
antibody as defined in any one of claims 1-14, and other
binding structures with similar binding properties,
b) being displayed in, and on the surface of, human
gastrointestinal epithelial cells, .
35 ¢} having substantial homology with a6 and/or [4
integrin chains or variants thereof, representlng a

shared or unigque epitope,



25. A target structure according to claim 24, which :conprises hono- or

het er o- nononers or honb- or hetero 5 multiners of.said a634 integrin and/or
of said on 70 H0sdf0r © fragnents and/ or variants and/or subunits thereof.

26. A target s ructure according to claim24, which has ah® H%%QP@WF

nol ecul ar weight in its non-reduced form of from80 to 164 lBanyiifocs’- A
target structure according _to claim 24, mhbgh has an apparent nDIecuIar
weight in its non-reduced formof from 90°fo 140 kDa. .15 20 25 28. A

target. structure accdy didlithg higHiyNeddpradieeh ont @Rpr is&%ia&epeﬁt tdeoor

pol ypepti de(s) CQEE£|S|Q8 essentially any one of the am no acid sequences

shown in SEQ |55 1, or conprises a nolecule conplexed to said

pol ypeptide (s) . '29. b%lnggﬁﬂt%mmﬂbﬁhneC&@@@ﬁdﬁﬁgeﬁ@é&ﬁpromer&nt$®$nB

é7 38 rec?gm fed exlcé U M&Iny bé}.{hét%ct?ﬁg ta%da&lal %eélfa%rmby thef
inding stricture rise e antibody as ne ne o

ol a1 165 30RO ST R R P e, aTSLAoe o ZhenBABRYEY

structure to satldetesfels strhidiitres a:s,r c&m‘ mﬂchheﬂedarfmne ofif selidi binding?29.

31. A substancegage | pecifically

CERRHCTRe ) SR pe RS, AR

bl ocked by and spe ucture havi'ng
speci ficity forinkiEpicing g}‘é’te élquﬂzltﬂﬂ @f Qt\h@roiqlmiaw P@B*uFSE@eﬁoLleangz?

April 2004 40 éﬁhef\Eﬁﬁﬂiﬁ§X§ﬁédﬁﬂld¥Hﬂ&§ltIOn conpr|5|ng as an actlve
principle g antlbogg &: i ned J a aone of _ clains Al i§
phar maceut ii¢al conpositi (ﬂﬁ% aﬁqgﬁig}P@e SrF%EFBI a target .
structure as deWh¢m&hmns&§q/hwnﬁlnﬁ aﬂnnqhylﬁﬂc@@mr3$eSU9@eobramoantpﬁody as
defined in any one MmSldMarity determining region (CDR) sequences
comprising essentiélly the amino acidé number 23-33,
49-55, 88-98, 158-162, 177-193, 226-238 of the amino acid

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

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

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

25 acid sequence shown in SEQ ID NO: 2.

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

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

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

35 sequence of o6 integrin shown in SEQ ID NO: 3'and/or of
f4 integrin shown in SEQ ID NO: 4, and/or one or more



1-16 in the manufacture of a nedicament for the treatnent of human
metastatic di seases. 10 15 20 35. A method of in vitro hi st opat hol ogi cal
diagnosiﬁvooﬁﬁ&gﬁrogn05|s of human malignant decease, whereby a sanple is
contacte anti body as defined in any one of clai "BCI/SE®/03888 an

i ndi cator. 36. A nmethod according to claim35, which nethod 27oxmil PS®S
tunour typing. 37. A nethod according to claim 35, which nethod conprises
tunour screening. 38. A method according t%scla|n135 whi ch net hod
conprises tu A0SI 9 t ordln to claim
35, which net 5% corrprlsaggéjn%\%%]??%tér(é?rf?gngﬁtnggﬁ Pong™ 48 A

nmet hod for i nSWPMnG &H gﬁﬂﬁﬁ%p%ﬂd prognosi s of human nallgnant di sease,

. whereby concentrat bens A raaQdid ysé%c@éﬁé@%écggh%o%()%%%g?%I AR hlicp004 -

41 fluids of an antigen conprising a target structure I nany
one of clai nsc??‘PfQS%AﬁL homdre (Ho N RTPRMORPIETE 5nBSTS-aRd PebGESSi s of

. human mal |_=gnamulctum omkﬁﬁbmmcleﬁtégﬁﬁnanaﬂoﬁoafl séaédf bﬁédérOf an

ant i body as defi neqE one cg} cl ai Z ass aé hod for
invitro dlagwgéls gﬁfﬂ) Vo Yﬁﬁ%ﬁnﬁﬁl?ﬁﬁ Rt &k EQ%ES ﬁﬂ@F@B
concentrations in Bédi Wtdﬁgﬂtdssuﬁuca:mp&exoﬁﬂlng a0 amamgemcownllchl ng a
target 10 str ur, | |

subst ance, H%%fF%Eééiﬁﬂgﬁypg%gékéigrOwglggt &ﬁ ETES4 o%ugeaﬁng form

anti body, as géf FXSM BA &nyl6Aekba.clainms 1--16, in the manufacture of a

medi‘canentp for thezusea td@aitmeRiuefuidBRoBEhgNaNtc1diReasE. whidd RésApril

2004 44, Lbeaof an anti body as defined in any one of cl ai ms

o n apparent molécular weight in its non-reduced form of from

90 to 140 kDa.

f 28. A target structure acédfding to claim 24;'Which

comprises a peptide or polypeptide(s) comprising

15 essentially any one of the amino acid sequences shown in
SEQ ID NOs: 5-51, or comprises a molecule complexed to
said bolypeptide(s). |

29. A targeﬁ structure according to any one of
20 qlaims_17—28 recognised, exclusively or ﬁot, in‘its ﬂbn—.

reduced form by the binding StruCturé’cbmprised by‘the‘
antibody as defined in any one of claims 1-16.

30. Aﬁsﬁbstance,‘which is an anti-jidiotype of a
binding structure to said target structure as defined in
. '25 ~anyone of claims 17-29. -

' 31. A.substance accordlng to clalm 30, Wthh anti-
idiotype is specifically blocked by and spec1flca11y
blocks a binding structure having blndlng spec1flclty for
Sald target structure.



1-16 for in vitro.di agnosi s of human nalignant di sease. 45. An anti body, or
a derivative or a fragment thereof accor di ng to any‘one of claims 1-16 :
substantially as hereinbefore described with reference to the exanples
and/ or MWQQV¥85446. A target structure according to anyopensﬁ;ogbmzrs

17-29 substantially as hereinbefore described with references ;g) %@4
exanpl es and/or figures. 47. A substance according to any one

30-31 substantially as hereinbefore descgpbed with reference the exanples
and/or figures. 48. A pharmaceutical conposition according to any one of
cl ai ms 32- 33 subst¥ht iPaPh§rBRCHEGRLEPBPRS P CRBBT1# XMW 2PefBrence to the

exanpl es and/ getivaupesncdPlehaebinedpaagohdi BE i fedNY ORGOlofd &b 34-43
substanti al | ygils her ei nhef ore described wWth reference to the exanples

and/ or figureStaW&S047 36854 SEQUENCE LI STING <110> Active Biotech AB <120>
Novel conpounds <330> 2002h68c i SEmﬁsgﬁaaﬁrzmmpi5sﬂmgkﬁganlo 28 <160>

51 <170 1 1 Va
fasc<:| cul>ar| S %é%vgcéglgé’gi% % tl‘”??ﬁ?%g gur nf;i[)sl}!gquedlné"é-l \ﬂ_I%?EOQ%Q) -
nmodi fi ed Hust A claimkeel7¢230- 127) - Vii (128-249) PCT/ SE00/ 02082 27 Apri l

2004 <400> 1 tctt tig tot gt ttg
ot 1 Ser ey oo raliare® i bef el g BRI RS Ri0A 8 PY°

10 15 aca gt c lad§ am gthaﬁ:@apgéa@h@mggef gameagcﬁmﬁmt daa tioe ﬂz&tattnahtg@ﬂ 96
. human metastatic diseases.
10 35. A method of in vitro histopathological diagnosis .
and prognosis of human malignant desease, whereby a
sample is contacted with an antibody as defined in-ahy
one of claims 1-16 and an indicator.
36. A method according to clalm 35, which method
15 comprises tumour typing.

37. A method accordlng to claim 35, which method .
comprises tumour screening.

38. A method according to claim 35,.which method
comprises tumour diagnosis and prognosis.

20 39. A method according to claim 35, which method
comprises monitoring premélignant conditions.

40. A method for in v1tr0 diagnosis and progn051s of
human malignant disease, whereby concdentrations in bodily



Thr Val Arg Met Thr Cys G n Ay Asp Ser Leu-Lys Thr Tyr Tyr Ala 20 25 30
ago tgg tac cag cag aag cca ggc cag gtc cot gtg ctg gtc ate tat 144 Ser
Trp Tyr Gn Gn Lys Pro Ay Gn Val Pro Val Leu Val Ile Tyr 35 40 45 ggt
-aac aac taﬁogggogic tea ggg atc cca ggc cga ttc tct ggc tcc 192 dy Asn
Asn Tyr Arg Pro Ser Ay Ile Pro Gy Arg Phe Ser Gy Ser 50r&¥/sE0niegh t ea
gga aac aca get tcc ttg acc ate act gcg get cag gtg gaa 240 Trp Ser Gy
Asn T'hr Ala Ser Leu Thr Ile Thr Ala Ala G n Val Qu 65 70 jﬁAg,nggg gag
get gac tat tac tgt aac tcc tgg gac agc agélggt ace cat 288 Asp u Ala
Asp Tyr Tyr Cy r Ser Ay Thr Hs 85 90 95 cog gta ttc
 ggc gga ggg acglgg%gﬁé%f E(’:dédgﬁggg acagipréﬁénaeé 5389856 stpustuzie Pigs Q y
Ay Ay Thr Ar &?%Pe,. it vay erel d ywl@insAla-2%sn 100 105 110 ggt gaa ggc ggc
- tct ggt ggc ggg gga hee C Aggc.gqgt. tct gag 384 dy GQu Ay Ay Ser.
Gy dy dy dy Ser Ke) %‘A%g%%%; %ylgerlﬁou d%i‘gn‘ﬁ’os PPS RrORE30854

PCT/ SEGO 02082 V27VABR 195004 Figeras. t vhegehygagntentgggione Gac biddd 195 a
- aag cct ggb 9g9flueds=43F aMaknEiBol9Ua¥ahe e Ay Gy Leu.val Lys
“Pro Gy Gy Seislgg %%gam ctg agg ctc t%ﬂ?gt ia%ﬁgchFc?%gSgaﬁB‘@ dte ttc
agt agc tct gtt 4 ipd:t 0 Leu Ser Cys Val Ala Ser Ay Ser Ile Phe Ser
Ser Ser Val 145 150425% I@Ghodt foeaim tvigrot @i £@hsGa0 a8 pLSFho39a §AJ 9ot

ctg gag t t : . ¢ Val, Arg Gn Ala Pro Ay Lys Ay Leu-
Glg '?'r[ga Vglg %eﬁuail‘%% F{l%l%hgﬂfi E%%%Q%gt‘”lb%ﬁ tcﬁ’@ﬁe{’:‘@{-"aﬁé@%ﬁt gnah@éﬁécf gca
ga¢ tct gtg aahlB¥8s Qfl al pemstex®@h &b el yntt gerT heotbLi £8Ag TH! tAL-g§efSP -
crg tit oy 624 Gy A g pratmed frosly b el Y B & R Ser Leu
Phe Leu 195 zoﬁu%@nceaga%tdgfiaaed dge afy gorC 3 £06Ca GRJ 392§ acy gee gtc tat

tqa/.g tsgf’ agt 672 G nazi\(EtUséSstﬁf al-n%@.bgaﬁ, qy dgfﬁnéﬁpianyAt)ﬁe Vc?)% c-li%rimlyr

*'1-16, in the manufacture of a medicament for the use.

Wtreaj;:ment of human malignant disease.



210 215 220 aga gag ggg gga cot gga aca acg tcc aac cgg ctc gat gcc tgg ggc
720 Arg Gu dy Ay Pro Ay Thr Thr Ser. Asn Arg Leu Asp Ala Trp Ay 225
230 235 240 ccg gga gte ctg gte acc gt% tcc tea Pro Ay Val Len Val Thr

Val Ser Ser 245 <210> 2 <211> 249 12> PRT <213> Macaca fascicularis
<223> Codi ng sequence 'IL (1-109) - nodified Huston |inker 2(14%79 %ﬁjﬁ -- VU
(128-249) <400> 2 Ser Ser Qu Leu Thr Gn @y Pro Ala Len Ser Il

Ay His 15 10445 Uler oakn ArgriMedyThs @ySir@dn it ynAsmeSerr teainys Thr Tyr

Tyr Ala 2 r.. r n,V ro Val Len Val
Ile Tyr g feg f}% ?ﬁ vjﬁgslpo Eéag y?l%rcg‘c E}\r%ageﬂag%ﬁal el Qéa y Arg Phe Ser
Ay Ser 505560TrpSerGIyAsnThrAlaSer LenThrIIe ThrAIaAIaGn
Val Gn 65 70 5 Asp AI As T Ser Ser
Ay Thr H's 90%815 Pr 56% e GB?/Jé;atlér %¥hr Aiﬁgq?% al Leu Gy
Gn Ala Asﬁccqmﬂﬂosola@ e 2V 30854 P@?‘@G@ﬁ@QEB@S 27 Apr| | 2004

g.y Qu %rﬁ%e%gge%as§1$e9 Ml% Yre%aerregcéé 1‘g%yth%I )éxg;ﬁlréfl Y 115 120
125 Val G n Leu Val A u Ser Leu Val Lys Pro y y Ser 130

135 140 Lefiguigsl-eu Ser Cys VaI Al a Ser Gly Sex Il e Phe Ser Ser Ser Val
145 150 155 160 Met His Trp Val Arg Gn Ala Pro Gy Lys Gy Leu.Gn Trp Val

Ser 165 170 175
46. A target structure according to anyone of claims

17-29 substantially as hereinbefore described with reference

to the examples and/or figures. '

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

examples and/or figures.

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

reference to the examples and/or figures.

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

‘examples and/or figures.



Val Ile Ser Gu Asn Ay Arg Thr

190 dy Arg Phe Thr

200 205 G n Met Aen Ser

210 215 220wWQ /@y Gy Gy Pro Ay Thr
225 230 235 240 Pro Ay Val
1073 <212> PRT 3
Ala Ala Ala Gy Gn Leu Cys Leu K

Leu Val

<213> Human <223>

lie Arg Lys Tyr Ay Asp Pro Ay Ser
Met Hi s <F2p> Gerel gamgdunddr o G u Asp Lys Arg Leu Len Leu Val

Ala Pro Ar
(fly 4y

2, %’9%/ 1

Gu Ala Len Pro Leu Gn Arg Ala Asn Arg Thr
7 ®er Cys Asp lie Thr Ala Arg Gy Pro Cys Thr
Tie Au Pile Asp Asn Asp Ala Asp Pro Thr Ser G n Ser Lys du

110 G n JLEP- Mat sdgzygnlal

Thr Val

Thr

Freti®r Ala @ y Len

Ser Arg diev> GcyiA BidleanRlle Asn Leu Asp Thr Arg G n Asp Asn
Leu Phe Gy Phe Ser

G n Ser

Thr
Val

Ile Asn Tyr Al a
Ile Ser Arg Asp Asn Ala Lys
Leu Thr Ay G u Asp Thr
Ser
Ser

Asp Ser
Asn Ser
Al a Val
Asn Arg
Ser

Val
Leu

Lys 180 185
Phe Leeu 195

Tyr Tyr Cys Ser
LegpAR Jrp Gy
, 95 cEiRRabAe 0
Human i ntegrin al pha28ApddRar4 3 Met

Leu

1 5 10 15 Leu
20 25 30 Val
35 40 45 Al a
50 55 60 Gy
65 70 75 80
Arg 85 90 95
Asp 100 105

Gndy Pro dy Ay Lys Val 115

120 125 3s51D104¢-3@8%¢ PCT/ SEO0/ 02082 27 Apri |
Tyr Gu Lys Arg Gn Hi s Val
|l e Phe <@F9> Alg Cys Tyr Val

Gn Asp 298, YBL.fsR

«<210> 1
«211> 747
<212> DNA

<213>

<221> CDS

222>

<223>

(1) .. (747)

dy

Ver.

Asn Thr
Leu Ser

Macaca fascicularis

Lys
G n Asn
2Glly Asp Trp Ser Phe Cys Asp

linker (110-127) - VH (128-249)

<400> 1

tet
Ser
i

aca
Thr

age
Ser

ggt
Gly

tgg
TEp
65

gat
Asp

ccyg
Pro

ggt
Gly

tct gag
Ser Glu

gte agg
Val Arg

tgg tac

Trp Tyr
35

aac aac
Asn Asn
50

tca gga
Ser Gly

gag gct
Glu Ala

gta tte
Val Phe

gaa ggc
Glu Gly
115

ctyg
Leu

atg
Met
20

cag

Gln

tac

aac
Asn

gac
Asp

ggc
Gly
100

ggc
Gly

act cag
Thr Gln
5

acc tgc

Thr Cys

cag aag
GIn Lys

cgg ce¢
Arg Pro

aca gct
Thr Ala
70

tat tac

gga 999
Gly Gly:

tct ggt
Ser Gly

ggc
Gly

caa
Gln

cca
Pro

tea
Ser
55

tce

Ser

tgt
Cys

acc
Thr

ggc
Gly

cect
Pro

gga
Gly

ggc
Gly
40

999
Gly

ttg
Leu

aac
Asn

€gg

Arg

ggg
CGly
120

gca
Ala

gac
Asp

25

cag
Gln

atc
Ile

acc
Thr

tce
Ser

gtg
Val
105

gga
Gly

ttg
Leu
10

agc
Ser

gte
Val

cca
Pro

ate
Ile

tgg
Trp
90

ace
Thr

tee
Ser

2004 Val

Thr Cys Ala His Arg

130 135 140 G n Gu Set Arg Asp

tct
Ser

cte
Leu

cct
Pro

ggc
Gly

act
Thr
15

gac

Asp

gtc
Val

gga
Gly

gtg
Val

aaa
Lys

gtg
Val

cga
Arg

60

gcg
Ala

agc
Ser

cta
Leu

ggc
Gly

Coding sequence VL (1-109) - modified Huston

gcc
Ala

acc
Thr

ctg
Leu
45

tte
Phe

gct
Ala

agc
Ser

ggt
Gly

ggc
Gly
125

ttg
Leu
tat

30

gtc
Val

tct
Ser

cag
Gln

ggt
Gly

caa
Gin
110

ggt
Gly

gga
Gly

tat
Tyr

atc
Ile

ggc
Gly

gtg
Val

acc
Thr
85

gce

Ala

tct
Ser

cat
His

gca
Ala

tat

teo
Ser

gaa
Glu
80

cat

His

aac
Asn

gag
Glu

145 150 155 160 Leu Arg lle

48

96

124

le2

240

288

336

384



165 170 175 Gy Arg Leu Arg Gy Hs Qu Lys Phe Gy Set Cys Gn G n Ay Val
180 185 190 Ala Ala Thr Phe Thr Lys Asp Phe His Tyr Tie Val Phe Ay Ala Pro
195 200 205 G&/ Thr Tyr Asn Trp Lys Ay Ile Val Arg Val Qu-Gn Lys Asn Asn
210 215 220 MHPLIBB¥ phe Asp Met Asn Ile Phe G n Asp Ay Praciyreamsval Ay
225 230 235 240 Ay GQu Thr G n H's Asp Glu Ser Leu Val Prg?\d@h[ﬂmq Al a Asn
Ser 24%@5&92559 ovg ga Uedd YodR§ %L: ASR a8 Val Set
Lys Asp va2o€Ln26&: 240 Llsdzi el hﬂ; 9 ﬁéé%r\gr&&; Ct ]53? }!% Asn His
Set Ay Al ail3275 280 285 Vahis/al Leu Leu Lyud\rg Asp Me Lys Ser Ala His
Leu Leu Pro Gu 290 295 300 His lie Phe Asp Gy GQu Gy Leu Al a.Ser Ser
Phe g; /APt t9H59tM GRSt WY YWcaatm b ty/agt fAagy ket gbsn ks Asp Gy
Trp G n P EeWARE clyfsek; 91"‘ §95 G3¥0Sex3ElenPhe Biey nSeyvabhe Asp Arg Asp
dy Qu VaI Ay Ay Ala Val Tyr 340 345%550 Val Tyr I\/Et A8n Gn Gn dy
Arg Trp aA§NcabSeggVate lys dig0gdd @cdVdda a3a5g g% y H}J Lys Asp
Set Met Mehei@l Trd Vel Arg ddal Aly PrdMyliye ci37Qe Asn G n
Asp Ay Tyr Pro Asp 11k Ala Val Ay A7 Pro 385 390 3'945 400 Tyr Asp Asp
Leu Ay S VaI Phe Ile Tyr Hs Ay Set Ala Asn Ay 405 410 425 Tie Asn
Thr Lys 35% i‘l’ EF %ﬂgu%y'a t"Iaraé 5356t 9% gaTyctPhes a4@0 426 430 Ay
Tyr Ser = ASH "A‘(Fg%%r’i*sse?erﬂ}?l B¥® 435 440 445 4
WO 01130854 PCT/ SE00102082 27 Aprl 2004 Asp Val % val @ y Ser Leu_ Ser
Asp Set gyalcgdhtitcl bér BBE clagiehadRbc4pRe 4R0a4¥ QBT Vel Ltg Asfy 1l e Gn Lys
Thr 11 e CThraryaftheTir PLe S&SNAYAY @sp Asn Ala Lys Asn Ser Leu Phe Leu
195_ 200 ' 205
cag atg aac agc ctg aca gge gag gac acg gcc gte tat tac tgt agt 672
Gln Met Asn Ser Leu Thr Gly Glu Asp Thr Ala Val Tyr Tyr Cys Ser
210 215 220
aga gag ggg gga cct gga aca acg tcc aac cgg cte gat geo tgg ggc 720
Arg Glu Gly Gly Pro Gly Thr Thr Ser Asn Arg Leu Asp Ala Trp Gly
225 230 235 240
ccg gga gtc ¢tg gtc acc gtt tece tea 747
Pro Gly Val Leu Val Thr Val Ser Ser
245
<210> 2
<211> 249
<212> PRT
<2113> Macaca fascicularis .
<223> Coding sequence VL (1-109) - modified Huston
linker (110-127) - VH (128-249)
<400> 2
Ser Ser Glu Leu Thr Gln Gly Pr¢ Ala Leu Ser Val Ala Leu Gly His
1 5 10 15
Thr Val Arg Met Thr Cys Gln Gly Asp Ser Leu Lys Thr Tyr Tyr Ala
20 25 30
Ser Trp Tyr Gln Gln L};s Pro Gly Gln Val Pro Val Leu Val Ile Tyr
35 . 40 45
Gly Asn Asn Tyr Arg Pro Ser Gly Ile Pro Gly Arg Phe Ser Gly Ser
50 55 60
Trp Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Ala Ala Gln Val Glu
65 70 75 890
Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Trp Asp Ser Ser Gly Thr His
85 a0 . 95
Pro Val Phe Gly Gly Gly Thr Arg val Thr Val Leu Gly Gln Ala Asn

100 105 110



465 470 475 480 lie Asp Leu Arg Gn Lys Thr Ala Cys Ay Ala Pro Ser Ay lie
Cys 485 490 495 Leu G n Val Lys Set Cys Phe GQu Tyr Thr Ala Asn Pro Al a
Gy Tyr 500 505 510 Asn Pro Set. lie Ser Ile vVal Ay Thr Leu Gn Ala Qu
Lys Gu Arg WOPE383H 525 Arg Lys Set Ay Leu Set Set Arg Vaci@moobie:z Arg
Asn Gn Ay Set 530 535 540 Qu Pro Lys Tyr Thr G n Glu Leu Thr Len Lys
Arg Gn Lys Gn-Lys 545 550 555 560 Val Cys Met G u G u Thr7lAil 204 Leu

G n Asp &BA cht &1 @y 88 lY$ 19681580 B k@1 fréh PER L Ko 1le Thr Ala
Set Val Qu liai6in QU Pro Seti20580 585 500 SefstArd Arg Arg Val Asn Ser
Leu Pro Gu Val Leu Pro lie Leu Asn 595 600 605 Ser Asp Gn Pro Lys Thr

Al a Hi s VikSMdeyafalflin P Qe GlyySlyGher Vel 3ve 1Bo6@y Gly ys Gy Asp Asp
Asn Val CysA8n Set Asn Leu s Len G u Tyr 14825 630 635 640 Lys Phe Cys
Thr Arg j S=.Phg .S r.ten Pr 45 650 655 Ile G n
Lys Gy %’ﬁj r%eg%l}ri%eﬂ; @3? ’Lt‘éusefy‘gl"Ag% E{; Philsseﬁs%e’i ?E’-’ ‘l’ggo 665 670 Al a
Leu (flu lie Thr Val Thr ken Ser Pro Set ken Pro Arg Asa Pro 675 680 685
Thr Lys MepHG WrispiAsyy Ala Ak er6l elyAlys bys rkewiul epAval Bak Phe 690 695
700 Pro Asp Thr Leu THS Tyr Ser Ala Ty10 Arg Qu Len Angs Ala Phe Pro 705
710 715%&%?‘. Lys Gn Len Ser Cys Val Ala ken Gn Asn Ay Ser Gn Ala Asp
725 730 e@%“L%“W By R priepi BYS ke foRefPrSEel KeA Vai - Thr Phe Tyr

740 745 750 Leu Val 'Len Ser Thr Th¥>Gu Val Thr Ph¥%%Asp Thr Pro Asp Leu Asp

755 760 @Gbahy ‘ﬂ&&ﬂq&Bﬂl&SéePGESEQOAsQZQ&%&HéP@eE 208he Leu

195 200 205

Gln Met Asn Ser Leu Thr Gly Glu Asp Thr Ala Val Tyr Tyr Cys Ser
210 215 220

Arg Glu Gly Gly Pro Gly Thr Thr Ser Asn Arg Leu Asp Ala Trp Gly
225 230 235 240

Pro Gly val Leu Val Thr Val Ser Ser
245

<210> 3
<211> 1073
<212> BRT
<213> Human

<223> TA6-Human integrin alpha-6A

<400> 3
Met Ala Ala Ala Gly Gln Leu Cys Leu Leu Tyr Leu Ser Ala Gly Leu
1 5 : 10 15

Leu Ser Arg Leu Gly Ala Ala Phe Asn Leu Asp Thr Arg Glu Asp Asn
20 25 30

Val Ile Arg Lys Tyr Gly Asp Pro Gly Ser Leu Phe Gly Phe Ser Leun
35 40 45

Ala Met His Trp Gln Leu Gln Pro Glu Asp Lys Arg Leu Leu Leu Val
50 ‘ 55 60

Gly Ala Pro Arg Gly Glu Ala Leu Pro Leu Gln Arg Ala Asn Arg Thr
65 70 75 8o

Gly Gly Leu Tyr Ser Cys Asp Ile Thr Ala Arg Gly Pro Cys Thr Arg
85 90 95

Ile Glu Phe Asp Asn Asp Ala Asp Pro Thr Ser Glu Ser Lys Glu Asp
100 105 ilo0

Gln Trp Met Gly Val Thr Val Gin Ser Gln Gly Pro Gly Gly Lys Val
115 120 125



Asn Leu Lys Len GQu Thr Thr Ser Asn G n Asp Asn Leu Ala Pro 770 775 780

Ile
Ile Thr Ala Lys Ala Lys VvVal Val Ile Gn Leu Leu Len Ser Val Ser 785 790
795 800 dy Val Ala Lys Pro Ser Gn Val Tyr Phe Ay @y Thr Val Vval Ay
805 810 815V e/ Ala Met Lys Ser Gn Asp Gn Val Gy Serpdugikobhas G U Tyr
820 825 830 G u Phe Arg Val Ile Asn Leu Ay Lys Pro Leu Thr Asn Len Ay Thr
835 840 845 Ala Thr Len Asn lie Gn Trp Pro Lys GQu |le Ser ZMritRY04 ys Trp
850 855 v@80rHsetyal g1k RYE ArgUrabnd ¥gs Vil PE vk Y, en Gu Lys val Thr
865 870 87m3880 Cys G tfkgrgsGi n Lé’? Ggu%rlyé[‘iisvﬁ&%rneferulr'}fsn Len Thr G n
Ser H's 885 890 895 Asn Ser Arg Lys Lys Arg u lie Thr Gu Lys Gn lle
Asp Asp GABF1ugBy BOH ASH (F1ArRhel gty Piig Qer TheWaPheuear @diadig Lys Tyr Gn
Thr LeulASn Cys 915 9235925 Ser Val Asni%fal Asn Cys Val 1den lie Arg Cys
Pro Leu L - 930 5.940_Asp Ser Lys Ala Ser Leu Ile Leu Arg Ser
Arg Leu "%‘%‘” %lesg#u ﬁi%w@i%%g%? §3Y GEo*smer (5h WeUCXg d=Hyr Ser Lys Len
Asn Tyr Leu Asp Ile Len Met Arg 965 0 975 Al a Phe 1% Asp Vai Thr Al a
A a Al acl mrAsieul ey ALy Hie IR Oys\Phe H§0s888y9%nAhad Gy vdhr Gn Val Arg
Val Thr Val Phe P& Ser Lys Thr VabsAla 995 1000 16Q05 G n Tyr Ser dy Val
Pro Trp Jrp lie lie Leu Val Ala lie Leu Ala 1010 1015 1020 Gy Ile Leu Mt
Leu Al a’adip TTVale Biie WP hopeBbeTHpS 58 Tes Vel Phe [G252180880 1035 1040 Phe
Phe Lys Arg Asi-Lys Lys Asp H %°ryr Asp Ala The®Fyr Hs Lys 1045 1050 1055
A a G Uy ambli§Ahdh G0 1L Wbeh Lol g @ LGy T 8L Asp 1060 1065
1070 Al a V®1®11?§0854ﬁ<1;2118> 24? 3 Sﬁ{ Sukr s W R |
Thr Phe Phe Asp Met Asn Ile Phe Glu Asp Gly Pro Tyr Glu Val Gly
225 230 235 240
Gly Glu Thr Glu His Asp Glu Ser Leu Val Pro Val Pro Ala Asn Ser
245 250 255
Tyr Leu Gly Fhe Ser Leu Asp Ser Gly Lys Gly Ile Val Ser Lys Asp
260 265 270
Glu Ile Thr Phe Val Ser Gly Ala Pro Arg Ala Asn His Ser Gly Ala
275 280 285
Val Val Leu Leu Lys Arg Asp Met Lys Ser Ala His Leu Leu Pro Glu
290 295 300
His Ile Phe Asp Gly Glu Gly Leu Ala Ser Ser Phe Gly Tyr Asp Val
305 310 315 320
Ala Val Val Asp Leu Asn Lys Asp Gly Trp Gln Asp Ile Val Ile Gly
. 325 330 335
Ala Pro Gln Tyr Phe Asp Arg Asp Gly Glu Val Gly Gly Ala Val Tyr
340 345 350
Val Tyr Met Asn Gln Gln Gly Arg Trp Asn Asn Val Lys Pro Ile Arg
355 360 365
Leu Asn Gly Thr Lys Asp Ser Met Phe Gly Ile Ala Val Lys Asn Ile
370 375 380
Gly Asp Ile Asn Gln Asp Gly Tyr Pro Asp Ile Ala Val Gly Ala Pro
38s 390 395 - 400
Tyr Asp Asp Leu Gly Lys Val Phe Ile Tyr His Gly Sex Ala Asn Gly
' 405 : 410 415
Ile Asn Thr Lys Pro Thr Gln Val Leu Lys Gly Ile Ser Pro Tyr Phe
420 425 430
Gly Tyr Ser Ile Ala Gly Asn Met Asp Leu Asp Arg Asn Ser Tyr Pro
435 440 445
4



<211> 1875 <212> PRT <213> Human <223> Integrin beta-4 (precursor) <400>
4 Met Ala Gy Pro Arg Pro Ser Pro Trp Ala Arg Leu Leu Leu Ala Ala 1 5 10
15 Len Ile Ser Val Ser Leu Ser Ay Thr Leu Ala Asn Arg Cys Lys Lys 20 25 30
Ala Pro Val W981/388% Cys Thr A u Cys Val Arg Val Asp Lys AspcfiBooodfs2d0 45
Ala Tyr Cys Thr Asp Qu Met Phe Arg Asp Arg Arg Q/s \}Asln ;I'/glr a%]pnlg@ilgg sg
Ala Qu u a

AN g%ﬁle‘g KR gy@(sség ’Q"@Agg‘rgay BE9rfFE Thr Leu 85 90
95 Arg Arg Ser G n Met Ser Pro Gn Gy Leu Arg VaI Arg Len Arg Pro 100 105
110 Gy AYguPi@ NarYeHis Phe 6Gh LykethrGrle Yad vEhernd aroPhgh hey G u Ser 115
120 125 40 Val Asp Leu ¥ Ile Len Met Azp Phe Ser Asn $e¢ Met Ser Asp

130 135 40 As Leu Asn Leu Lys Lys Met Ay Gn Asn Len Ala Arg Val Leu
145 150 e‘Sé*FgA?; E%ﬁqT‘Tﬁr"lse‘EYSAé A PmrSEH%}YG Pre Ay Lys Phe Val
al

Asp 165 170 175 Lys, Ser Val Pro n Thr Asp Met*®& g Pro G u Lys Len
Lys G U reh8€inl 88 190 RiOcyly PrficduASR S8 aAfS R RQ e e’ Phe Lys Asn
Val lie Ser 195 200 205 Leu Thr Gos Asp Val Asp ;4 Phe Arg n Lys Leu
Gn dy Gu Ar 210 215 220 Tie Ser Gly Asn Len Asp Ala Pro Gu Gy Qy
Phe Asp f&PaF19 e’Lé‘&le ZFSIE3YaD By 20g WunChAlalcau\als @usaddr Arg Asp lie
Gy Trp Arg Prot®Asp Ser Thr 248°250 255 His L&ASLeu Val Phe Ser Thr Gu

Ser Ala | Sord Bh 260 265,279 4 AIaAsnééaI Leu Ala (fly
lie Mot %g%ﬁrge y eu %rasgar aqgl Phe g.:ohx Gln Gly S

Glu Pro Lys Tyr Thr Gln Glu Leu Thr Leu Lys Arg Gln Lys Gln Lys
545 550 555 560

Val Cys Met Glu Glu Thr Leu Trp Leu Gln Asp Asn Ile Arg Asp Lys
S65 570 578

Leu Arg Pro Ile Pro Ile Thr Ala Ser Val Glu Ile Gln Glu Pro Ser
580 585 530

Ser Arg Arg Arg Val Asn Ser Leu Pro Glu Val Leu Pro Ile Leu Asn
595% ) 600 605

Ser Asp Glu Pro Lys Thr Ala His Ile Asp Val His Phe Leu Lys Glu
610 615 620

Gly Cys Gly Asp Asp Asn Val Cys Asn Ser Asn Leu Lys Leu Glu Tyr
625 630 ‘ 635 640

Lys Phe Cys Thr Arg Glu Gly Asn Gln Asp Lys Phe Ser Tyr Leu Pro
645 650 655

Ile Gln Lys Gly Val Pro Glu Leu Val Leu Lys Asp Gln Lys Asp Ile
660 665 670

Ala Leu Glu Ile Thr Val Thr Asn Ser Pro Ser Asn Pro Arg Asn Pro
675 680 685

Thr Lys Asp Gly Asp Asp Ala His Glu Ala Lys Leu Ile Ala Thr Phe
690 695 700

Pro Asp Thr Leu Thr Tyr Ser Ala Tyr Arg Glu Leu Arg Ala Phe Pro
705 710 715 ) 720

Glu Lys Gln Leu Ser Cys Val Ala Asn Gln Asn Gly Ser Gln Ala Asp
725 730 735

Cys Glu Leu Gly Asn Pro Phe Lys Arg asn Ser Asn Val Thr Fhe iy's
740 745 750

Leu Val Leu Ser Thr Thr Glu Val Thr Phe Asp Thr Pro 4sp Leu Asp
755 760 765



275 280 285 PCT/ SEO0/ 02082 27 April 2004 7 WO 01/ 30854 PCT/ SEQD/ 02082 27
AprU 2004 H's Leu Asp Thr Thr Ay Thr Tyr Thr G n Tyr Arg Thr G n Asp Tyr
290 295 300 Pro Ser Val Pro Thr Len Val Arg Leu Len Ala Lys Hs Asn lie lie
305 310 315¥YP@308%0 |ie Phe Ala Val Thr Asn Tyr Ser Tyr S%T?é)’iﬁm@iﬁz Gn
Lys Leu 325 330 335 His Thr Tyr Phe Pro Val Ser Ser Leu Ay Val Leu Gn

A u Asp Ser 350,.Se val u Leu Leu G n G &7Apl 20 Asn
Arg lie %%g?séfsgu ?ng If%OG%GErA%Qr I_Aeeﬁ- %PQWA?%‘(‘ ptu BE8p Ser Pro Arg
Ay Len Arg Thr Gu 370 375 380 Val Thr Ser s Met Phe Gn Lys Thr Arg
Thr Gy Ber Tiheldiiys [ale Ly388a13981 395 dROLAL @e@\rﬁlu@é{c ilgyal Ay Ile Tyr
Gn Val B5n Len Arg Ala1%u A u 405 4107445 Hi s Val Asp geby Thr His Val
Cys Gn Lea Pro'Gu As Gn Lys 4 420 425 430 Asn Ile His Leu Lys Pro
Ser Phe & Vasprays 'g%? Sl_eﬁsG]WbYa Ahe SURSINABTA%E Bl dliye |ie Cys Asp
Val Cys Thr Cys Gu et Gn Lys Gu VBi® Arg 450 455 850 Ser Ala Arg Cys
Ser Phe dAsneid 1 Awmp: Ehe dal a1y l. 465 470 475 480 Cys Ser
Glu Gy Trp Ser Gayo (Izapn Thr q%‘fgég%ﬂ @/ ¥’ﬁ“e 161 éZ 5 490 495 Leu
Ser Asp lie Gn Pro Cys Leu Arg Au Ay Gu Asp Lys Pro Q/s 500 505 510
Ser dy %®MgPhy ?—"EGVﬁl @ye Asnrle@y8lydLys Hire Gyts Tvalas@)euTyTy Ghy G u 515 520
525 Ay Arg TyP** @ u Ay Gn Ph##%ys G u Tyr Asp@4Bsn Phe G n Cys. Pro 530

535 540 S he.Le Asn Arg Ay Ar s Ser Met (fly "’
545 550 5558556%&1 aln glgcg Q;.?; Ero %} Glu Ifésgzg Agn Gl%lf Lysg'rrqp/ (fly

Leu Leu Tyr Leu Val Lys Val ‘Glu Ser Lys Gly Leu Glu Lys Val Thr
865 ' 870 875 880

Cys Glu Pro €Gln Lys Glu Ile Asn Ser Leu Asn Leu Thr Glu Ser His
B85 890 895

Asn Ser Arg Lys Lys Arg Glu Ile Thr cGlu Lys Gln Ile Asp Asp Asn
g00 S05 91¢

Arg Lys Phe Ser Leu Phe Ala Glu Arg Lys Tyr Gln Thr Leu Asn Cys
918 . . 920 925

Ser Val Asn Val Asn Cys Val Asn Ile Arg Cys Pro Leu Arg Gly Leu
830 935 9490

Asp Ser Lys Ala Ser Leu Ile Leu Arg Ser Arg Leu Trp Asn Ser Thr
945 950 ‘ 955 ‘ 960

Fhe Leu Glu Glu Tyr Ser Lys Leu Asn Tyr Leu Asp Ile Leu Met Arg
9265 970 975

Ala Phe Ile Asp Val Thr Ala Ala Ala Glu Asn Ile Arg Leu Pro Asn
980 985 990

Ala Gly Thr Gln Val Arg Val Thr Val Phe Pro Ser Lys Thr Val Ala
995 1000 : 1008

Gln Tyr Ser Gly Val Pro Trp Trp Ile Ile Leu Val Ala Ile Leu Ala
1010 : 1015 1020

Gly Ile Leu Met Leu Ala Leu Leu Val Phe Ile Leu Trp Lys Cys Gly
1025 1030 1035 1040

Phe Phe Lys Arg Asn Lys Lys Asp His Tyr Asp Ala Thr Tyr His Lys
1045 1050 1055

Ala Glu Ile His Ala Gln Pro Ser Asp Lys Glu Arg Leu Thr Ser Asp
1060 1065 1070

Ala



Gn
575
585
595
Cys
Leu
Lys
Val

Phe
685
695
705
Cys
Arg

Ser
Asn
I'le
Al a
Cys
Tyr

Cys Val Cys Au Pro @Gy Trp Thr Ay Pro Ser Cys Asp Cys Pro 565 570
Leu Ser Asn Ala Thr Cys Ile Asp Ser Asn Ay Gy Ile Cys Asn Ay 580
5900 Arg Jy Hs Cys Gu Cys Ay Arg Cys His Cys His Gn G n Ser Len
600 605‘%06939‘@?/ 30854 PCT/ SE00/ 02082 27 April 2004 TyecTisecodepszThr |ie
GQu.lle Asn Tyr Ser Ala lle His Pro Ay. 610 615 620 Leu Cys G u Asp
Arg Sae>Q/s Val Gn Cys Gn Ala Trp Gly Thr 625 630 63%27640il 2064 G u
Lys €iy>AragsThr Cys G u A u Cys Asn Phe Lys Val Lys 645 650 655 Met
Asp <Xy BRFU Lys Arg Ala Gu G u Val Vval VvVal Arg Cys Ser 660 665 670
Arg 933> Ewmamsp Asp Asp €ys Thr Tyr Ser Tyr Thr Met Au Ay 675 680
Asp JERY é{/g Pro G'{V? Pro Asn Ser Thr Val Leu Val H's. Lys Lys Lys 690
700 KEP” OySeHrS BiG-& (PrSEtTPRe Trp Trp Leu Ile Pro Leu Leu Leu Leu
710 4b%. 20 Leu Leu Pro Leu Leu Ala Leu Leu Leu Leu Leu Cys Trp Lys Tyr
712Met3fla cTBPrbl ReO¥so G¥S E‘r}ﬂsrzg A1N84 5RD L%Lahekgﬁ Loy, Pro Cys Cys Asn
@y 1740 745. 750 His Met ' Val yiPhe Lys du pisH's Tyr Met Leu Arg
Asn Leu 755 760 765 Met Ala Ser Asp His Leu Asp Thr Pro Met Leu Arg
Ay Bnli%efer ¥rd Serslap@er B3y @by PeygAlspsialrg\Gls Brsgige p Lys Val Thr
Asn Met Gn Arg® 785 790 795 838 Pro Ay Phe Al2& Thr His Ala Ala Ser,

Asn Rt op the. 3 810 815 Pro Tyr Gy Leu Ser Leu Arg Leu
Arg Leu r@s?;’ﬁ#?& @n“ﬁ‘g%‘;e‘%@ %511@%%% §L19>§{ PPoC¥Ep Thr Arg Qu
Ala Gn Len Arg Gn Qu Val Gu 835 840 845" 3 u Asn Leu Asn du Val
Arg P&m‘ggl CSyS@hr @sp &Ml Mét PheVgl@dp arg arg cys Asn Thr G¢ln

_ 55 60

Ala Glu Leu Leu Ala Ala Gly Cys Gln Arg Glu Ser Ile Val Val Met
&5 70 75 80

G.lu Ser Ser Phe Gln Ile Thr Glu Glu Thr Gln Ile Asp Thr Thr Leu
85 90 95

Arg Arg Ser Gln Met Ser Pro Gln Gly Leu Arg Val Arg Leu Arg Pro
100 105 110

Gly Glu Glu Arg His Phe Glu Leu Glu Val Phe Glu Pro Leu Glu Ser
115 120 125

Pro Val Asp Leu Tyr Ile Leu Met Asp Phe Ser Asn Ser Met Ser Asp
130 135 140 .

Asp Leu Asp Asn Leu Lys Lys Met Gly Gln Asn Leu Ala Arg Val Leu
145 150 158 160

Ser Gln Leu Thr Ser Asp Tyr Thr Ile Gly Phe Gly Lys Phe val Asp
165 170 175

Lys Val Ser Val Pro Gln Thr Asp Met Arg Pro Glu Lys Leu Lys Glu
180 185 iso

Pro Trp Pro Asn Ser Asp Pro Pro Phe Ser Phe Lys Asn Val Ile Ser
195 200 205

Leu Thr Glu Asp Val Asp Glu Phe Arg Asn Lys Leu Gin Gly Glu arg
210 215 220

Ile sSer Gly Asn Leu Asp Ala Pro Glu Gly Gly Phe Asp Ala Ile Leu
228 230 238 240

Gln Thr Ala Val Cys Thx Arg Asp Ile Gly Trp Arg Pro Asp Ser Thr
. 245 250 255

Hiz Leu Leu Val Phe Ser Thr Glu Ser Ala Phe His Tyr Glu Ala Asp
260 265 270

Gly Ala Asn Val Leu ala Gly Ile Met Ser Arg Asn Asp Glu Arg Cys
27s 280 285



850
Asp
Al a
Arg
Thr
Gn
Val
950
965
Vai
Val
Ser
Asn
Gn
Len
Phe
Hi s

Leu As

855 860 G n Gn Thr Lys Phe Arg Gn Gn Pro Asn Ala (fly Lys Lys G n
865 870 875 880 His Thr Ile Val Asp Thr Val Leu Met Ala Pro Arg Ser
Lys Pro 885 890 895 Ala Leu Leu Lys Leu Thr Au Lys Gn Val Gu Gn

Al a Phe WP8130§81) 905 910 Asp lieu Lys Val Ala Pro Gy Womskdsosbes Leu
Ala Asp G n Asp 915 920 925 9 WD 01/30854 Ala Arg Gy Mt Val du Phe
Gn dy Val Gu Leu 930 935 940 PCT/ SE00/ 02082 27 Aprid7 Agh2004/al Asp
Arg Wad 1RuGsherhrPhe 61y TAY Gy Pl i:Chih %p;;%épnésehﬁ pkﬁxpi Gn Len 945
955 96028eu Val G u Alazbse Asp Val Pro a @y Thr a Thr Leu Gy Arg
970 9.75 Arg Leu Val Asn Ile Thr lielie Lys Qu Gn Ala Arg Asp Val
9803 $B5°596' P Phelw NalGAgFrey 44 dlPligs Stis Mal 1SerrlArg Gly Asp G n
Al a 5 1000 1005 AP lie Pro Val IP® Arg Arg Val LeézoAsp Ay Ay Lys

Gn ¥al 11d 340 4Q15,;1820, Se6. TV, hhr G.n Gy Thr Ala Gn Gy

Arg Asp Tyr lie 3025 16%8’[1?0%5 °* PYo %fé%lg%’g]lqu u Leu Leu Phe

Pro Ay Glu Ala Trp Lys G n 1045 10501055 Leu G n Val Lys Leu Leu Qu

G n B ThallyAspe Serr Valeged aur Aleg GIH06EL 106%1n 7O Ch¥p Aeg G n Val Arg Arg

His Val Gn Léd%Ser Asn 1075 2380 1085 .y ~ d3scAla-Hi s Leu Ay Gn Pro

Ser Jhr.Thr lle lie 1090 1095 1100 Pro Lys Phe lie Arg Asp Pro Asp Gu
PP ELPHE (P 1 T8 L0 HenPsepoBdrogle Ara ser

Asn Leu Asp Ile Arg Ala Leu Asp Ser Pro Arg Gly Leu Arg Thr Glu
370 375 380

Val Thr Ser Lys Met Phe Gln Lys Thr Arg Thr Gly Ser Phe His Ile
385 390 385 400

Arg Arg Gly Glu Val Gly Ile Tyr Giln Val Gln Leu Arg Ala Leu Glu
405 410 415

His Val Asp Gly Thr His Val Cys Gln Leu Pro Glu Asp Gln Lys Gly
420 425 430

Asn Ile His Leu Lys Pro Ser Phe Ser ASp Gly Leu Lys Met Asp Ala
435 440 445

Gly Ile Ile Cys Asp Val Cys Thr Cys Glu Leu Gln Lys Glu Val Arg
450 455 460

Ser Ala Arg Cys Ser Phe Asn Gly Asp Phe Val Cys Gly Gln Cys Val
465 470 475 480

Cys Ser Glu Gly Trp Ser Gly Gln Thr Cys Asn Cys Ser Thr Gly Ser
485 490 4585

Leu Ser Asp Ile Gln Pro Cys Leu Arg Glu Gly Glu Asp Lys Pro Cys
500 . 505 510

Ser Gly Arg Gly Glu Cys Gln Cys Gly His Cys Val Cys Tyr Gly Glu
515 520 525

Gly Arg Tyr Glu 'Gly Gln Phe Cys Glu Tyr Asp Asn Phe Gln Cys Pro
530 535 540 .

Arg Thr Ser Gly Phe Leu Cys Asn Asp Arg Gly Arg Cys Ser Met Gly
545 550 555 560

Gln Cys Val Cys Glu Pro Gly Trp Thr Gly Pro Ser Cys Asp Cys Pro
565 570 575

Leu Ser Asn Ala Thx Cys Ile Asp Ser Asn Gly Gly Ile Cys Asn Gly
580 585 590

Arg Gly His Cys Glu Cys Gly Arg Cys His Cys His Gln Gln Ser Leu
595 600 605



1105 1110 1115 - 1120 Pro Pro Pro Hs Gy Asp Len Gy Ala Pro Gn Asn Pro
Asn Ala Lys 1125 1130 1135 Ala Ala Gy Ser Arg Lys lie H s Phe Asn Trp Leu
Pro Pro Ser d 1140 1145 1150 Lys Pro Met Gy Tyr Arg Val Lys Tyr Trp lie
Gndy Asp“gé%’:@s?f 1155 1160 1165 Ser G u Ala H s Len LewcAspodieoslys Val
Pro Ser Vai Gu Leu Thr 1170 - -.1175 1180 Asn Leu Tyr Pro7 Ryfi f80a Asp Tyr
G u Met tyysiabsOymrAl R t¥E 6%hYrield8p il %0 -a11190 QZQ%:AI?? Gn Gy du dy
Pro Tyr Sere®er Leu Val Ser e¢ys Arg Thr Hi s 23205 121 1218 Gn du Vval Pro
Ser 1220 Au Pro Ay Arg Leu Ala Phe Asn Val Val Ser 1225 1230 Ser. Thr
Val . Thrlied fva 6Lu 25p3%eu ABpSelrqys/¥al Glw CPs 1Al laGrep €y Thsn Gy 1240 1245
10 WO 01%%30854 PCT/ SE00/ 62082 27 April 2894 Au lle Thr eApa Tyr du Val

Cys Tyr Va4, Vi n As 50 1255 1260 Arg Pro Ile Ay Pro Met
Lys Lys G\q}‘gl Gil._negyilg%’s,é@g %Tﬁ‘?gwﬁys uAéfﬁ stié?nl Ly ¥al 1980 Arg Met Leu

Leu Tie Gu Asn Leu Arg Qu Set Gn Pro Tyr Arg Tyr £285 1290 1295 Thr Val
Lys Al a MatVaAshsiOIGruAlem Gy ATg 16 gLuPeTu @hy vAL Ovdd Mrfleds si300 1305 1310 lie
lie Asn Leu Ala TG n Pro Lys ArgssPro Met Set lierdPro lie 1335 1320 1325
lie Pro#ﬁsp Ti e Prﬁg lie Val Asp Ala Gn Set Ay Gn Asp Tyr Asp 1330 1335
1340 Set' PHEILEFP fiet APy ABppRdps Ay T SE%[TYArg;S&t PhoGZer Gy Set 1345
1350 1355 1360 Gln Arg Pro Set Val  ser Asp Asp"fhr Ay Cys Ay Trp Lys

Phe. G u ab368yl BV plé ™y pro Asn Ser Thr val Leu Val His Lys Lys Lys
690 695 700

Asp Cys Pro Pro Gly Ser Phe Trp Trp Leu Ile Pro Leu Leu Leu Leu
745 710 715 720

Leu Leu Pro Leu Leu Ala Len Leu Leu Leu Leu Cys Trp Lys Tyr Cys
725 730 - 735

Ala Cys Cys Lys Ala Cys Leu Ala Leu Leu Pro Cys Cys Asn Arg Gly
740 745, 750

His Met 'Val Gly Phe Lys Glu Asp His Tyr Met Leu Arg Glu Asn Leu
755 760 . 765

Met Ala Ser Asp His Leu Asp Thr Pro Met Leu Arg Ser Gly Asn Leu
770 775 ’ 780

Lys Gly Arg Asp Val Val Arg Trp Lys Val Thr &sn Asn Met Gln Arg
785 7190 : 795 800

Pro Gly Phe Ala Thr His Ala Ala Ser Ile Asn Pro Thr Glu Leu Val
805 810 815

Pro Tyr Gly Leu Ser Leu Arg Leu Ala Arg Leu Cys Thr Glu Asn Leu
820 825 830

Leu Lys Pro Asp Thr Arg Glu Cys Ala Gln Leu Arg Gln Glu Val Glu
835 840 845

Glu Asn Leu Asn Glu Val Tyr Arg Gln Ile Ser Gly Val His Lys Leu
850 855 860

Gln Gln Thr Lys Phe Arg Gln Gln Pro Asn Ala Gly Lys Lys Gln Asp
865 870 875 880

His Thr Ile Val Asp Thr Val Leu Met Ala Pro Arg Ser Ala Lys Pro
885 890 895

Ala Leu Leu Lys Leu Thr Glu Lys Gln Val Glu Gln Arg Ala Phe His
900 905 910

Asp Leu Lys Val Ala Pro Gly Tyr Tyr Thr Leu Thr Ala Asp Gln Asp
915 920 825



Pro Len Len Ay Gu G u Len Asp Leu Arg ‘Arg Val Thr Trp Arg Leu 1380 1385
1390 Pro Pro Qu Leu lie Pro Arg Leu Set Ala Ser Set Ay Arg Set Set 1395
1400 1405 Asp Ala Gn Ala Pro Thr Ala Pro Arg Thr Thr Ala Ala Arg Ala Gy
1410 1415 11@@%@ Al a Ala Ala Vai Pro Arg Ser Ala Thr Pro ¥@ryseniegyo Gy
A u 1425 1430 1435 1440 His Leu-Val Asn Ay Arg NEt Asp E’hapmlmoﬂhe Pro
Gy Ser Ay y1d44 5 r Thr Ser Ala Al a
Ala Tyr @ yﬁ ﬁl s? %26%1%%% G%Eﬁ)lluLer#_‘ggl %Egoeﬁ i S gﬁpﬁ;(} H's Arg Val Leu
Ser Thr Ser Ser Thr Leu 1475 1480 1485 Thr Arg Asp Tyr Asn Ser Len Thr Arg
Set G u MSVEktPrpilsuSbe Thy Ard £90 Gl49%spl B&D sdhrciuenyPiean Aleg Asp Tyr Ser Thr
Leu Thr %‘é? VaI Set Ser % dy 1505 1528 1515 1520 Leu 800 Pro lie Trp
Gn Hs % V{i L Set Tr 1525 1530 1535 Ala Leu Ay Ser
Arg Ser rg 3’ g‘; Aé‘étThrls%GiMﬁlSSo Arg Gy Pro
Arg Asp Ser I|e I|e Let Ala Ay Arg Pro Ala Ala Pro £%%5 1560 1565 11 WO
01130854a#8CLéoRaD/M320A2 Thr 2¥e A@élﬂy32m4elr§§ﬁ_a-ﬁ[rﬁ gglvgi QASp Set Arg Leu
Thr Ala Ay Val PrsocAsp Thr Pro 1%86 1575 1580 T g Leu Val Phe Set Ala
Len Gy Pro_Thr _Ser Leu Arg Val Ser 1585 1590 1595 1600 Trp Gn Gn Pro
Arg Cys W uFhe §rpdnBEe Sty STyRlSer Ned GGLASP16D5VABR0a1615 Tyr G n Leu
Leu Asn Gy GY W u Leu Hs A*§°%eu Asn Ile Pr’c?OAsn 1620 1625 1630 Pro Al a
Gn Ti-ify I e 1635 1640 1645
Tyr Val . pﬁffi?ré%ﬁﬁiﬁg%gqﬁ 98P Lol thep® Ty E‘f YA'g G u 1650 1655
1660 Arg Au Gy Val" lie Thr Ile G n Set G n VaI HIS Pro Gn Ser Pro 1665

1670 167.‘.52r1‘5901\rg Thr Gln Asp’ Gly Thr Ala Gln Gly Asn Arg Asp Tyr Ile
1030 S 1035 1040

Pro Val Glu Gly Glu Leu Leu Phe Gln Pro Gly ;Glu Ala Trp Lys Glu
1045 1050 R 1055

Leu Gln Val Lys Leu Leu Glu Léu Gln Glu Val Asp Ser I,.eu Leu Arg
1060 1065 Yoo

Gly Arg Gln Val Arg Arg Phe His Val Gln Leu Ser Asn Pro Lys Phe

1075 R 1080 . 1085
Gly Ala His Leu Gly Gln P_r:o His Ser"i‘hr Thr Ile Ile Ile Arg Asp
1090 1095 . 1100
), .,
Pro Asp Glu Leu Asp Arg Ser Phe Thr Ser ‘Gla Met, Leu Ser Ser Gln
1105 1110 1115" - - 1120

Pro Pro Pro His Gly Asp Leu Gly Ala Pro Gln Asn Pro Asn Ala Lys
1125 1130 1135

Ala Ala Gly Ser Arg Lys Ile His Phe Asn Trp Leu Pro Pro Ser Gly
1140 1145 1150

Lys Pro Met Gly Tyr Arg Val Lys Tyr Trp Ile Gln Gly Asp Ser Glu
1155 1160 1165

Ser Glu Ala HTI.S Leu Leu Asp Ser Lys Val Pro Ser Val Glu Leu Thr
1170 - . 1175 1180

Asn Leu Tyr Pro Tyr Cys Asp Tyr Glu Met Lys Val Cys Ala Tyr Gly
1185 ) " 1190 : 1195 1200

aAla Gln Gly Glu Gly Pro Tyr Ser Ser Leu Val Ser Cys Arg Thr His
1205 - 1210 1215

Gln Glu Val Pro Ser Glu Pro Gly Arg Leu Ala Phe Asn Val Val Ser
. 1220 1225 1230

Ser. Thr Va'}.lThr Gln Leu Ser Trp Ala Glu Pro Ala Glu Thr Asn Gly
1235 1240 1245
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Leu

Cys Pro Len Pro Ay Set Ala Phe Thr Leu Ser Thr Pro Set Ala 1685 1690

1695 Pro Ay Pro Leu Val Phe Thr Ala Leu Ser Pro Asp Set Leu G n Len 1700
1705 1710 Ser Tip GQu Arg Pro Arg Arg Pro Asn Ay Asp lie Vai Gly Tyr Leu
1715 1720 1WB5OK2S4Thr Oys Gu Met Ala Gn Ay Ay Ay Pro sdisesiiedy a Phe

Arg
Len
Arg
Ile
Arg
I'le
Ay
Ser
Thr
Gn

1730 1735 1740 Val Asp Gly Asp Set Pro Gn Set Arg Led7 April2dgh Pro Gy

s . r yLsPheLsVaIQnAla
T Thits SRR EEOS R D B e

Gn Set Gn. Asp Gy 1780 1785 1790 Gy Pro Phe Pro Gn Leu Gy Ser
Al a2ep \PrpelilePity Gre Méts Lfy Gys WVAASLABOAL B8P dnetrdGps 386 A U Tyr Set Ser
Thr Thr His ThriE® Ala Thr 182078815 1820 d u eo Phe Leu Val Asp

a Gn Hs Leu Gn 1825 1830 1835 1840 Ala Ay Qy
féﬁ%“ekf%“ﬁ%uﬁ%g %ﬂ‘rAiﬂ AP 98T SSerPear G 2Ba5v1850 1855 Thr Len
Thr Ser Ay Thr Len Ser Thr Hi s Vet Asp G n G n PA# 1860 1865 1870 Phe
Thr Thi 835 B2 MO Ok43085d1<31021p Tr52ddk” p8o @312y BRI a15213> Human <223>

Am no acids 61-683@f SEQ I D NO 33¢400> 5 Leu Leusigu _VaI d y Ala Pro Arg
1 5 <210> 6. <211> 20 <212> PRT <213> Human <223> Anino acids 77-96 of
SEQ I D _ Ide Asn Leu Ala Thr Gln Pro Lys Arg Pro Met Ser Ile Pro Ile

13158 1320 1325

Ile Pro Asp Ile Pro Ile val Asp Ala Gln Ser Gly Glu Asp Tyr Asp
1330 1335 1340

Ser Phe Leu Met Tyr Ser Asp Asp Val Leu Arg Ser Pro Ser Gly Ser
1345 1350 1355 1360

Glon Arg Pro Ser Val Ser Asp Asp Thr Gly Cys Gly Trp Lys Phe. Glu
1365 1370 1375

Pro Leu Leu Gly Glu Glu Leu Asp Leu Arg Arg Val Thr Trp Arg Leu
1380 1385 1390

Pro Pro Glu Leu Ile Pro Arg Leu Ser Ala Ser Ser Gly Arg Ser Ser
1395 1400 1405

Asp Ala Glu Ala Pro Thr Ala Pro Arg Thr Thr Ala Ala Arg Ala Gly
1410 1415 i420

Arg Ala Ala Ala Val Pro Arg Ser Ala Thr Pro Gly Pro Pro Gly Glu
1425 1430 ' 1435 1440

His Leu Val Asn Gly Arg Met Asp Phe Ala Phe Pro Gly Ser Thr Asn
1445 1450 - 1455

Ser Leu His Arg Met Thr Thr Thr Ser Ala Ala Ala Tyr Gly Thr His .
1460 ‘ 1465 1470

Leu Ser Pro His Val Pro His Arg Val Leu Ser Thr Ser Ser Thr Leu
1475 1480 1485

Thr Arg Asp Tyr Asn Ser Leu Thr Arg Ser Glu His Ser His Ser Thr
1450 1435 1500

Thr Leu Pro Arg Asp Tyr Ser Thr Leu Thr Ser Val Ser Ser His Gly
1505 1510 1515 1520

Leu Pro Pro Ile Trp Glu His Gly Arg Ser Arg Leu Pro Leu Ser Trp
1525 1530 1535

Ala Leu Gly Ser Arg Ser Arg Ala Gln Met Lys Gly Phe Pro Pro Ser
1540 1545 1550

Arg Gly Pro Arg Asp Ser Ile Ile Leu Ala Gly Arg Pro Ala Ala Pro
1555 1560 1565
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<400> 6 Ala Asn Arg Thr Gy Ay Leu Tyr Ser Cys Asp Ile Thr Ala Arg Gy 1
5 10 15 Pro Cs Thr Arg 20 <210> 7 <211> 10 <212> PRT <213> Human <223>
Anino acids_128-137 of SEQ ID NO 3 <400> 7 Val Val Thr Cys Ala His Arg Tyr
Qu Lys 1 ¥OHA08Ho> 8 <211> 7 <212> PRT <213> Human <PeB/sEdwMi2082 aci ds
138-144 of SEQ ID NO 3 <400> 8 Arg G n His Val Asn Thr6Ly2¥ Agrélgoi@glag 93
<211> 9 sef2h2>eRRPro 34535 WP Re S 488 21 ABDOvACHES aLR%; !
<400> 9 jSsﬂ;%yrﬁ\l:gl Lel% Setisfd n Asn Leu Arl}gsaol 5 PC?’IA?EC%%Z%Z 27 Apri l
2004 13 WO 01/ 30854 PCT/ SE00/ 02082 27 April 2004 <210> 10 <211> 14 <212>
PRT <215 Aygnkegy ¥2DFke Gurndlabed§1k 650 196 $ér SEQD W@ 58 <400> 10 Phe Ay

Ser Gys T G n Gly val1%% Al a Thr PheSPAr Lys 1600
Trp Gln Glu Pro Arg Cys Glu Arg Pro Leu Gln Gly Tyr Ser Val Glu
1605 1610 1615

Tyr Gln Leu Leu Asn Gly Gly Glu Leu His Arg Leu Asn Ile Pro Asn
1620 1625 1630

Pro Ala Gln Thr Ser Val Val Val Glu Asp Leu Leu Pro Asn His Ser
1635 1640 1645

Tyr Val Phe Arg Val Arg Ala Gln Ser Gln Glu Gly Trp Gly Arg Glu
1650 1655 1660

Arg Glu Gly Val Ile Thr Ile Glu Ser Gln Val His Pro Gln Ser Pro
1665 1670 1675 1680

Leu Cys Pro Leu Pro Gly Ser Ala Phe Thr Leu Ser Thr Pro Ser Ala
1685 1690 1695

Pro Gly Pro Leu Val Phe Thr Ala Leu Ser Pro Asp Ser Leu Gln Leu
1700 1705 1710

Ser Trp Glu Arg Pro Arg Arg Pro Asn Gly Asp Ile Val Gly Tyr Leu
1715 1720 1725

Val Thr Cys Glu Met Ala Gln Gly Gly Gly Pro Ala Thr Ala Phe Arg
1730 1735 1740

Val Asp Gly Asp Ser Pro Glu Ser Arg Leu Thr Val Pro Gly Leu Ser
1745 1750 ) 1758 1760

Glu Asn Val Pro Tyr Lys Phe Lys Val Gln Ala Arg Thr Thr Glu Gly
1765 1770 1775

Fhe @Gly Pro Glu Arg Glu Gly Ile Ile Thr Ile Glu Ser Gln Asp Gly
1780 1785 1790

Gly Pro Phe Pro Gln Leu Gly Ser Arg Ala Gly Leu Phe Gln His Pro
1795 1800 1805

Leu Gln Ser Glu Tyr Ser Ser Ile Thr Thr Thr His Thr Ser Ala Thr
1810 1815 1820

Glu Pro Phe Leu Val Asp Gly Pro Thr Leu Gly Ala Gln His Leu Glu
1825 1830 1835 1840

Ala Gly Gly Ser Leu Thr Arg His Val Thr Gln Glu Phe Val Ser Arg
1845 1850 1855

Thr Leu Thr Thr Ser Gly Thr Leu Ser Thr His Met Asp Gln Gln FPhe
1860 1865 1870

Phe Gln Thr
1875
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15 10 <210> 11 <211> 16 <212> PRT <213> Human <223> Am no aci ds 199-214
of SEQID NO 3 <400> 11 Asp Phe His '"lyr lie Val Phe Ay Ala Pro Ay Thr
Tyr Asn Trp_Lys 1 5 10 15 <210> 12 <211> 11 <212> PT <213> Human <223>
A no aci ds“?\g‘t’!%“z of SEQ ID NO. 3 <400> 12 Asp G u |l e TIRCTREeOZas2 Ser
Ay Ala Pro Arg 1 5 10 <210> 13 <211> 11 <212> PRT <213> Human <223>
Ani no aci2aes 263- 293 of SEQ ID NO 3 <400> 13 Al a Asn Hi s Ser2/cgfil 20@# val

Val Leu<RalrlBys 1 5 10 <210> 14 <211> 16 <212> PRT <213> Hunan <223>
Anmi no aci?¥%> BBB-343 of SEQ ID NO 3 <400> 14 Asp Ay Trp Gn Asp |le Val
lle Ay <Al% BF®™G n Tyr Phe Asp Arg 1 5 10 15 14 WO 01/ 30854

PCTI SEOQ,02082. 2 1204 b1 2004 405 13, 211> 17 <212> PRT  <213> Human

<400> 5
~Leu Leu Leu Val Gly Ala Pro Arg
1 5

<210> 6
<211> 20
<212> PRT
«<213> Human

<223> Amino acids 77-56¢ of SEQ ID NO: 3

<400> 6
Ala Asn Arg Thr Gly Gly Leu Tyr Ser Cys Asp Ile Thr Ala Arg Gly
1 5 10 15

Pro Cys Thr Arg
20

<210> 7
<213> 10
<212> PRT
<213> Human

<223> Amino acids 128-137 of SEQ ID NO: 3

<400> 7
Val Val Thr Cys Ala His Arg Tyr Glu Lys
1 5 10

<210> 8
<211> 7
<212> PRT
<213> Human

<223> Amino acids 138-144 of SEQ ID NO: 3

<400> 8 :
Arg Gln His Val Asn Thr Lys
1 5 '

<210> 9
<21i> 9
<212> PRT
«213> Human

<223> Amino acids 154-162 of SEQ ID NO: 3
«<400> 9

Cys Tyr Val Leu Ser Gln Asn Leu Arg
1 S

13



<223> Amino acids 344-360 of SEQ ID NO 3 <400> 15 Asp Gy GQu Val dy Qy
Ala Val Tyr Vval Tyr Met Asn Gn Gn Ay 1 S 10 15 Arg <210> 16 <211> 8
<212> PRT <213> Hunan <223> Ami no aci.ds 361-368 of SEQ ID NO 3 <400> 16
Trp Asn AsnWRPI¥ pro |ie Arg 1 5 <210> 17 <211> 24 <PCTSERRAR0SR213>
Human <223> Ami no acids 383-406 of SEQ ID NO 3 <400> 17 Asn lie dy Asp
lie Asia G n Asp (fly Tyr Pro Asp lie Ala Val Ay 1 5 10 1§7AQ-FHI|WQ\;‘Tyr
Asp Asp Leu Ay Lys 20 <210> 18 <211> 18 <212> PRT <213> Hunan <223>
Am no acs2de>427-444 of SEQ ID NO 3 <400> 18 Gy lie Ser Pro Tyr Phe Gy
Tyr Ser 44lé>Aita Ay Asn Met Asp Leu 1 5 10 15 Asp Arg 15 WO
01130854‘133(11237 0/ 02082 27 April 2004 <210>19 <211>19 <212>PRT <213>Human
<223> AMNO” aclds 445--463 of SEQ ID NO 3 <400> 19

<223> Amino acids 185-198 of SEQ ID NO: 3

<400> 10
Phe Gly Ser Cys Gln Gln Gly Val Ala Ala Thr Phe Thr Lys
1 5 10

<210> 11
<211> 16
<212> PRT
<213> Human

<223> Amino acids 199-214 of SEQ ID Nﬁ: 3

<400> 11
Asp Phe His Tyr Tle Val Phe Gly Ala Pro Gly Thr Tyr Asn Trp Lys
1 5 10 15

<210> 12
<211l> 11
<212> PRT
<213> Human

<223> Amino acids 272-282 of SEQ ID NO: 3

<400> 12
Asp Glu Ile Thr Phe Val Ser Gly Ala Pro Arg
1 5 10

<210> 13
<211> 11
<212> PRT
<213> Human

<223> Amino acids 283-293 of SEQ ID NO: 3

<400> 13
Ala Asn His Ser Gly Ala Val Val Leu Leu Lys
1 5 - 10

<210> 14
<211> 16
<212> PRT

. <213» Human

<223> AMmino acids 328-343 of SEQ ID NO: 3

<400> 14
Asp Gly Trp Gln Asp Ile Val Ile Gly Ala Pro Gln Tyr Phe Asp Arg
1 5 10 15
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Asn Ser Tyr Pro Asp Val Ala Val Gy Ser Leu Ser Asp Ser Val Thr 1 5 10 15
Ile Phe Arg <210> 20 <211> 9 <212> PRT <213> Hunman <223> Am no aci ds
464-472 of SEQ ID NO 3 <400> 20 Ser Arg Pro Val Ile Asn Ille Gn Lye 15
<210> 21 <MOW3F4 <212> PRT <213> Human <223> Amino aci dx15kdeeedsk of SEQ
ID NO 3 <400> 21 Leu Arg Pro Ile Pro lle Thr Ala Ser Val Au lle Gn Qu
Pro Ser 15 10 15 Ser Arg <210> 22 <211> 17 <212> PRT <Z/PprrilgpRth <223>
Am no acdizds>397-613 of SEQ I D NO 3 <400> 22 Val Asn Ser Leu Pro Glu Val
Leu Pro <2ie> 18u A.sn Ser Asp Gu Pro 1 5 10 15 Lys 16 WD 01130854

PCTI SE00#82082T 27 April 2004 <210>23 <211>10 <212>PRT <213>Human <223>

Ani no aci?dd” %623 of SEQ ID NO 3 <400> 23 Thr Ala His Ile Asp Val His
Phe Leu Ly$, ahim 10ids 344-360 of SEQ ID NO: 3

<400> 15
Asp Gly Glu
1

Arg

«210> .16
<211> 8
<212> PRT
<213> Human

<223> Amino

<400> 16
Trp Asn Asn
1

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

17

24
PRT
Human
<223> Amino
<400> 17

Asn Ile Gly
1

Ala Pro Tyr

<210>
<211> 18
«212> PRT
<213> Human

i8

Val Gly Gly Ala Val Tyr Val Tyr Met Asn Gln Gln Gly
5 10 15

acids 361-368 of SEQ ID NO: 3

Val Lys Pro Ile Arg
S

acids 383-406 of SEQ ID NO: 3
Asp Ile Asn Gln Asp Gly Tyr Pro Asp Ile Ala Val Gly
5 10 ' 15

Asp Asp Leu Gly Lys
20

«223> Mmino acids 427-444 of SEQ ID NO: 3
<400> 18
Gly Ile Ser Pro Tyr Phe Gly Tyr Ser Ile Ala Gly Asn Met Asp Leu
1 L1 10 15
Asp Arg
15



<210> 24 <211> 8 <212> PRT <213> Human <223> Am no aci ds 652-659 of SEQ
I D NO 3 <400> 24 Phe Ser Tyr Len Pro lle Gn Lys 1 5 <210> 25 <211> 16
<212> PRT <213> Hunan <223> Ami no acids 671-686 of SEQ ID NO 3 <400> 25
Asp lie Al aWeprIsst |ie Thr Val Thr Asn Ser Pro Ser Asn PrecAvsgoordoed 10 15
<210> 26 <211> 14 <212> PRT <213> Human <223> Am no aci ds_822-835 of SEQ
ID NO 3.,549Q3 26 Ser Gu Asp Qu Val Gy Ser Len Ile Gu T A28 Arg
15 10 <219» 137 <211> 15 <212> PRT <213> Human <223> Am no aci ds 871-885
of SEQ IlddNOPrR8 <400> 27 Val Qu Ser Lys Ay Leu Gn Lys Val Thr Cys G n
Pro G n <42¢8> Himd& 10 15 17 WO 01/ 30854 <210> 28 <211> 13 <212> PRT <213>
Human <223> Am no acids 902-914 of SEQ ID NO 3 <400> 28 Arg G n Ile Thr

G u Lys Y PAMEPNSHLRs Hemdh? mfgSE] gD NO: 3

<400> 19
Asn Ser Tyr Pro Aep Val Ala Val Gly Ser Leu Ser Asp Ser Val Thr
1 S 10 15

Ile pPhe Arg

<210> 20

. <21l> 9
<212> PRT
<213> Human

<223> Amino acids 464-472 of SEQ ID NO: 3

<400> 20
Sexr Arg Pro Val Ile Asn Yle Gln Lys
1 5

<210> 21
«<211> 18
<212> PRT
<2135 Human

<223> Amino acids 577-5%4 of SEQ ID NO: 3

<400> 21

Leu Arg Pro Ile Pro Ile Thr Ala Ser Val Glu Ile Gln Glu Pro Ser
1 S 10 15

Ser Arg

<210> 22
<211> 17
<212> PRT
<213> Human

<223> Amino acids 597-613 of SEQ ID NO: 3

<400> 22
Val Asn Ser Leu Pro Glu Val Leu Pro Ile Leu Asn Ser Asp Glu Pro
i 5 10 15

Lys
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15 10 <210> 29 <211> 7 <212> PET <213> Human <223> Am no acids 915-921
of SEQID NGO 3 <400> 29 Phe Ser Len Phe Ala Qu Arg 1 5 <210> 30 <211>
16 <212> PRT.  <213> Human <223> Amino acids 923-938 of SEQ ID NO 3 <400>
30 Tyr G n MRO¥¥4asn Cys Ser Val Asn Val Asn Cys Val Asn ddisebsgossl 5 10
15 <210> 31 <211> 9 <212> PRT <213> Human <223> Am no aci@s 9§§@§Z6 of
SEQ I D NQ103 33400> 31 Leu Asn Tyr Len Asp Ile Leu Met Arg 32
<211> 13¢cz2152h3> PRT <213> Human <223> Ami no acids 977-989 of SEQID NO 3
<400> 32<2Aka BRfie |l e Asp Val Thr Ala Ala Ala Gu Asn Ile Arg 1 5 10

PCTI SEOQ#32982may April| 2004 18 WO 01/3084 <210> 33 <211> 9 <212> PRT

<213> Human . .
<223> Amino acids 614-623 of SEQ ID NO: 3

<400> 23
Thr Ala His Ile Asp Val His Phe Leu Lys
1 5 10

<210> 24
<211> 8
<212> PRT
<213> Human

<223> Amino acides 652-659 of SEQ ID NO: 3

<400> 24
Phe Ser Tyr Leu Pro Ile Gln Lys
1 S

<210> 25
<211> 16
<212> PRT
<213> Human

<223> Amino acids 671-686 of SEQ ID NO: 3

<400> 25
Asp Ile Ala Leu Glu Ile Thr Val Thr Asn Ser Pro Ser Asn Pro Arg
1 5 10 . 15

<210> 26
<21l 14
<212> PRT
«<213> Human

<223> Amino acids 822-835 of SEQ ID NO: 3

<400> 26
Ser Glu Asp Glu Val Gly Ser Leu Ile Glu Tyr Glu Phe Arg
1 5 10

<210> 27
<211> 15
<212> PRT
<213> Human

<223> Mmino acids 871-885 of SEQ ID NO: 2

<400> 27
Val Glu Sexr Lys Gly Leu Glu Lys Val Thr Cys Glu Pro Gln Lys
1 5 10 i5
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<223> Amino acids 990-998 of SEQ ID NO 3 <400> 33 Leu Pro Asn Ala Ay Thr
Gn Val Arg 1 5 <210> 34 <211> 12 <212> PRT <213> Human <223> Anmi no
acids 178-189 of SEQ ID NO 4 <400> 34 Val Ser Val Pro Gn Thr Asp Net Arg
Pro Gu Lys WQOE3BH <210> 35 <211> 13 <212> PRT <213> HeowSEsHZ®8%2 Ani no
acids 192-204 of SEQID NO 4 <400> 35 Qu Pro Trp Pro Asn iﬁri#§205£o Pro
Phe Ser Bhe.lass 1 5 10 <210> 36 <211> 13 <212> PRT <213 23>
Ami no actxds>205-217 of SEQ ID NO 4 <400> 36 Asn Val Ile Ser Leu Thr GQu
Asp Val +8g>@rd Phe Arg 1 5 10 <210> 37 <211> 12 <212> PRT <213> Human
<223> Am?id>db®pas 301-312 of SEQ ID NO 4 <400> 37 Thr G n Asp Tyr Pro Ser
Val Pro Thr Ley Val éAsr%ozl 5 10 PCB / SEGD 02082 27 April 2004 19 WO

01/ 308542231 f&ing act -914 of SEQ ID KO: 3

<400> 28
Arg Glu Ile Thr Glu Lys Gln Ile Asp Asp Asn Arg Lys
1 5 10

<210> 29
<211> 7
«<212> PRT
<213> Human

<223>» Amino acids 915-%21 of SEQ ID NO: 3

<400> 29
Phe Ser Leu Phe Ala Glu Arg
1 5

<210> 30
<211» 16
«212> PRT
<213> Human

«<223> Mmino acids 923-938 of SEQ ID NO: 3

<400> 30
Tyr Gln Thr Leu Asn Cys Ser Val Asn Val Asn Cys Val Asn Ile Arg
1 5 10 15

<210> 31
<211> 9
<212> PRT
<213> Human

<223> Amino acids 968-976 of SEQ ID NO: 3

<400> 31
Leu Asn Tyr Leu Asp Ile Leu Met Arg
1 5

<210> 32
<211> 13
<212> PRT
<213> Human

«<223> Amino acids 577-98% of SEQ ID NO: 3

<400> 32
Ala Phe Ile Asp Val Thr Ala Ala Ala Glu Asn Ile Arg
1 5 10
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<211> 12 <212> PRT <213> Hunmen <223> Amino acids 402-413 of SEQID NGO 4
<400> 38 Arg Ay Qu Val Gy Ile Tyr Gn Val Gn Leu Arg 1 5. 10 <210> 39
<211> 18 < > PRI <213> Human <223> Amino acids 414-431 of SEQ ID NO 4
<400> 39 Al g‘f‘é‘(f"’g‘qu Hs Val Asp Gy Thr Hs Val Cys G n LectREmv@bsz Asp 1

10 15 G n Lys <210> 40 <211> 14 <212> PRT <213> Human <%2/,2 >, o]
Zci ds 43:214:45>;of SEQID NO 4 <400> 40 Ay Asn Ile H's Leu L ﬁqﬂl‘gg%r Phe
Ser Asp<@iy>I2eu Lys 1 5 10 <210> 41 <211> 16 <212> PRT <213> Human
<223> Af?hd> FBF ds 446-461 of SEQ ID NO 4 <400> 41 Met Asp Ala Ay lie lie
Cys Asp “af> &%= Thr Cys (flu Leu Gn Lys 1 5 10 15 <210> 42 <211> 15
<212> PI3‘£23§é;l,§n> Hunan, 223> _Amno_acids 531-545 of SLQ 1D NO 4 <400> 42
Tyr Au Gly noPer%/s Gu?yr Rsﬁﬁf?n'bheen Cys Pro Arg 1 5 10 15
PCTI SEOQ#462082

Leu Pro Asn Ala Gly Thr Gln Val Arg
1 5

<210> 34
<211> 12
<212> PRT
<213> Human

<223> Mmino acids 178-189 of SEQ ID NO: 4

<400> 34
Val Ser Val Pro Gln Thr Asp Met Arg Pro Glu Lys
b3 5 10

<210> 35
<211> 13
<212> PRT
<213> Human

<223> Amino acids 192-204 of SEQ ID NO: 4

<400> 35
Glu Pro Trp Pro Asn Ser Asp Pro Pro Phe Ser Fhe Lys
1 5 10

<210> 36
<211l> 13
<212> PRT
<213> Human

<223> Amino acids 205-217 of SEQ ID NO: 4

 <400> 36
Asn Val Ile Ser Leu Thr Glu Asp Val Asp Glu Phe Arg
1 5 10

<210> 237
<21l> 12
<2312> PRT
<213> Human

<223> Amino acids 301-312 of SEQ ID NO: 4

<400> 37
Thr Gln Asp Tyr Pro Ser Val Pro Thr Leu Val Arg
1 5 10
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27 April 2004 20 WO 01/30854 <210> 43 <211> 16 <212> PRT <213> Human
<223> Am no aci ds 631-646 of SEQ | D NO 4 PCT/ SEGO 02082 27 AprH 2004 <400>
43 Ser %%]%)BQ/S Gn AlaTrpdy Thr Ay Gu Lys Lys Ay Arg 1 5 10
15 <210> 44 8 <212> PRT <213> Human <223> Ani no a'smseoaazm?oz of
SEQ I D NO 4 <400> 44 Asp.d u Asp Asp Asp Cys Thr Tyr Ser T r Q@

Gy Asp<42hy- 38 5 10 15 Ala Pro Ay Pro Asn Ser Thr Val Leu H? ys 20
25 <210>225> 12211> 12 <212> PRT <213> Human <223> Ami no aci ds 845- 856 of
SEQ | D N@22# FRZ00> 45 G n Qu Val Au duAsn Leu Asn Qu Val Tyr Arg 15
10 <210=%¢> HEE&‘D 15 <212> PRT <213> Human <223> Anino aci ds 916-930 of

SEQ I D 4 _ Tyr Tyr Thr Leu Thr Ala Asp G n Asp
Al a Arg’!gi3 gcix? X% 4] otPrSQQ %yu 4

<400> 38
Arg Gly Glu Val Gly Ile Tyr Gln Val Gln Leu Arg
1 5. 10

<210> 39
<211 18
<212> PRT
<213> Human

«223> Amino acids 414-431 of SEQ ID NO: 4

<400> 39
Ala Leu Glu Eis Val Asp Gly Thr His Val Cys Gln Leu Pro Glu Asp
1 1) 10 15

Gln Lys

«<210> 40
<211> 14
«212> PRT
<213> Human

<223> Aminco acids 432-445 of SEQ ID NO: 4

<400> 40
Gly Asn Ile His Leu Lys Pro Ser Phe Ser Asp Gly Leu Lys
1 5 10

210> 41
<21l> 16
«<212> PRT
<213> Human

<223> Amino acids 446-461 of SEQ ID NO: 4

<400> 41
Met Asp Ala Gly Ile Ile Cys Asp Val Cys Thr Cys Glu Leu Gln Lys
1 5 10 15

210> 42
«<211> 15
<212> PRT
<213> Human

<223> Amino acids 531-545 of SEQ ID NO: 4

<400> 42
Tyr Glu Gly Gln Phe Cys Glu Tyr Asp Asn Phe @ln Cys Pro Arg
1 5 10 1s
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WD 01/ 30854 PCT/ SE00/ 02082 27 April 2004 <210>47 <211>13 <212>PRT <213>
Human <223> Am no aci ds 946-958 of SEQ ID NO 4 <400> 47 Val Pro Leu Phe
I'le Arg Pro Gu Asp Asp Asp Qu Lys 1 5 10 <210> 48 <211> 14 <212a PRT
<213> Human @9H308Mni no aci ds 990- 1003 of SEQ ID NO 4 a ®¢@BrookBosdsp Val
Val Ser Phe Glu Gn Pro Gu Phe Ser vVal Ser Arg 1 5 10 <21%§ 49.I 5 11> 12
<212> PRT <213> Human <223> Anino acids 1061-1072 of SEQ | B 8™ 29%400> 49
Leu Leu Gu Leu Gn GQu. Val Asp Ser Leu Leu Arg 1 5 10 <210> 50 <211>
19 <21221¢R¥3 <213> Human <223> Am no acids 1196-1214 of SEQ ID, NGO 4
<40Q> 562¥&t 16ys Ala Tyr Ay Ala Gn Ay GQu (fly Pro Tyr Ser Ser Leu Val
5 10° 15<§é§>é§ Arg <210> 51 <211> 9 <212> PRT <213> Hunan

<213> Haman

<223> Amino acids 631-646 of SEQ ID NO: 4

<i00> 43
.. Ser Cys Val Gln Cys Gln Ala Trp Gly Thr Gly Glu Lys Lys Gly Arg
B51 5 10 15

<210> 44
<211> 28
<212> PRT
<213> Euman

)

<223> Amino acids 675-702 of SEQ ID NO: 4

<400> 44 :
Asp .Glu Asp Asp Asp Cys Thr Tyr Ser Tyr Thr Met Glu Gly Asp Gly
1 5 10 15

Ala Pro Gly Pro Asn Ser Thr Val Leu Val His Lys
20 25 '

<210> 45
<211> 12
<212> PRT
<213> Human

<223> Amino acids B45-856 of SEQ ID NO: 4

<400> 45
Gln Glu Val Glu Glu Asn Leu Asn Glu Val Tyr Arg
1 L 1c¢

<210> 46
<211> 15
<212> PRT
<213> Human

<223> Amino acids 916-930 of SEQ ID NO: 4

<400> 46 :
Val Ala Pro Gly Tyr Tyr Thr Leu Thr Ala Asp Gln Asp Ala Arg
1 . : 5 10 A ) 15
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<223> Ami no acids 1273-1281 of SEQ ID NO 4 <400> 51 Val Leu Val
Pro Lys Asn Arg 1 5 22
WO 01/30854 PCT/SE00/02082
27 April 2004
<210> 47
<211> 13
<212 PRT

Lo

 <400>

«210>

<213> Human
<223> Amino

<400> 47
Val Pro Leu
1

<210> 48
<21i> 14
<2125 PRT
<213> Human

<223> Amino

<400> 48
Asp Val val
1

<210> 49
<211> 12
<212> PRT
<213> Human

<223> Amino

<400> 49
Leu Leu Glu
1 -

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

50

19
PRT
Human
<223> Amino
50
Val Cys Ala

Rl

Ser Cys Arg

51
«211> 9
<212> PRT
<213> Human

<223> Amino

<400> 51

"Val Leu val

1

acids 946-958 of SEQ ID NO: 4

Phe Ile Arg Pro Glu Asp Asp Asp Glu Lys
5 10

acids 990-1003 of SEQ ID NO: 4
> .
A

Ser Phe Glu Gln Pro Glu Phe Ser Val Ser Arg
L .10

acids 1061-1072 of SEQ ID NO: 4

Leu GIln Glu Vval

Asp Ser Leu Leu Arg
s .

10

acids 1196-1214 of SEQ ID NO: 4

Tyr Gly Ala Gln Gly Glu Gly Pro Tyr Ser Ser Leu Val
5 . 10 15

~

acids 1273-1281 of SEQ ID NO: 4

Asp Asn Pro Lys Asn Arg '
5

22

Asp Asn



