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Polypeptides and polynucleotides of the present invention are believed to be important

20 immunogens for specific prophylactic or therapeutic immunization against tumours, because
they are specifically expressed or highly over-expressed in tumours compared to normal
cells and can thus be targeted by antigen-specific immune mechanisms leading to the
destruction of the tumour cell. They can also be used to diagnose the occurrence of tumour
cells. Furthermore, their inappropriate expression in certain circumstances can cause an

25  induction of autoimmune, inappropriate immune responses, which could be corrected
through appropriate vaccination using the same polypeptides or polynucleotides. In this
respect the most important biological activities to our purpose are the antigenic and
immunogenic activities of the polypeptide of the present invention. A polypeptide of the
present invention may also exhibit at least one other biological activity of a CASB7439

30  polypeptide, which could qualify it as a target for therapeutic or prophylactic intervention

different from that linked to the immune response.



In a first aspect, the present invention relates to CASB7439 pol ypepti des.
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Preferably the aforementioned polypeptides are recombinantly produced. Most preferably
the polypeptides according to the invention are purified, and are substantially free of any
other proteins or contaminating host-originating material.

25
Further peptides of the present invention include isolated polypeptides encoded by a

polynucleotide comprising the sequence contained in SEQ ID NO:1.

The invention also provides an immunogenic fragment of a CASB7439 polypeptide, that is a
30  contiguous portion of the CASB7439 polypeptide which has the same or similar

immunogenic properties to the polypeptide comprising the amino acid sequence of SEQ ID

NO:2, SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12
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or SEQID NO 14 That is to say, the fragnent (if necessary when coupled to
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Peptides that incorporate these epitopes form a preferred aspect of the present invention.

20 Mimotopes which have the same characteristics as these epitopes, and immunogens
comprising such mimotopes which generate an immune response which cross-react with
an epitope in the context of the CASB7439 molecule, also form part of the present

invention.

25  The present invention, therefore, includes isolated peptides encompassing these epitopes
themselves, and any mimotope thereof. The meaning of mimotope is defined as an entity
which is sufficiently similar to the native CASB7439 epitope so as to be capable of being
recognised by antibodies which recognise the native molecule; (Gheysen, HM,, et al.,
1986, Synthetic peptides as antigens. Wiley, Chichester, Ciba foundation symposium

30 119, p130-149; Gheysen, HM., 1986, Molecular Immunology, 23,7, 709-715); or are
capable of raising antibodies, when coupled to a suitable carrier, which antibodies cross-

react with the native molecule.



pur pose by addition, deletion or substitution of elected am no acids. Thus,
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D stereoi soner 4 WO 01/62778 PCT/EPOL/ 01779 form Such retro or,
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context of the whole molecule. A preferred method of cyclising a peptide comprises the

addition of a pair of cysteine residues to allow the formation of a disulphide bridge.

Further, those skilled in the art will realise that mimotopes or immunogens of the present

25  invention may be larger than the above-identified epitopes, and as such may comprise the
sequences disclosed herein. Accordingly, the mimotopes of the present invention may
consist of addition of N and/or C terminal extensions of a number of other natural
residues at one or both ends. The peptide mimotopes may also be retro sequences of the
natural sequences, in that the sequence orientation is reversed; or alternatively the

30  sequences may be entirely or at least in part comprised of D-stereo isomer amino acids
(inverso sequences). Also, the peptide sequences may be retro-inverso in character, in

that the sequence orientation is reversed and the amino acids are of the D-stereoisomer



such may overcone problens of self-tolerance in the i Mmune system
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di pt heri a&x@%&ﬂﬁerx{t Iguﬁ{h% dPlie pepfidt ES QB DinRARb g E4rASEIRtbe datteddentt ir( 4 Or
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20  such as CDAP and SPDP (using manufacturers instructions). After the coupling reaction,
the immunogen can easily be isolated and purified by means of a dialysis method, a gel

filtration method, a fractionation method etc.

The types of carriers used in the immunogens of the present invention will be readily

25 known to the man skilled in the art. The function of the carrier is to provide cytokine help
in order to help induce an immune response against the peptide. A non-exhaustive list of
carriers which may be used in the present invention include: Keyhole limpet
Haemocyanin (KLH), serum albumins such as bovine serum albumin (BSA), inactivated
bacterial toxins such as tetanus or diptheria toxins (TT and DT), or recombinant

30 fragments thereof (for example, Domain 1 of Fragment C of TT, or the translocation
domain of DT), or the purified protein derivative of tuberculin (PPD). Alternatively the
mimotopes or epitopes may be directly conjugated to liposome carriers, which may
additionally comprise immunogens capable of providing T-cell help. Preferably the ratio

5



of m notopes to carrier is in the order of 1:1 to 20:1, and preferably each
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Peptides used in the present invention can be readily synthesised by solid phase
procedures well known in the art. Suitable syntheses may be performed by utilising “T-
boc” or “F-moc” procedures. Cyclic peptides can be synthesised by the solid phase
procedure employing the well-known “F-moc” procedure and polyamide resin in the fully

25  automated apparatus. Alternatively, those skilled in the art will know the necessary
laboratory procedures to perform the process manually. Techniques and procedures for
solid phase synthesis are described in 'Solid Phase Peptide Synthesis: A Practical
Approach' by E. Atherton and R.C. Sheppard, published by IRL at Oxford University
Press (1989). Alternatively, the peptides may be produced by recombinant methods,

30 including expressing nucleic acid molecules encoding the mimotopes in a bacterial or
mammalian cell line, followed by purification of the expressed mimotope. Techniques for
recombinant expression of peptides and proteins are known in the art, and are described
in Maniatis, T., Fritsch, E.F. and Sambrook et al., Molecular cloning, a laboratory

6



6 WO 01/62778 PCT/ EP01/01779 nmanual, 2nd Ed.; Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, New York (1989). In a further
enbodi ment of the invention is provided a nethod of producihgg 79
pol ypepti\’.fgoé@”c? scri bed herein. The process of the inventcllL on ﬁ%g? e

performed by conventional re i nant techpi ques ch escrihed, in

Mani ati s etnedh 20 ‘ﬂ-é@@["daépn Cl'gqg?‘?fa?@bo t?_raglg?igt @va%é%gfﬁrg%oﬁﬁwgy}(ng

Har bor , 1§§§9 989. Accordingly there is provided a process for producing a
€

pol ypepti ccording to the invention, conprising culturing a host cell
under conditions sufficient for the production of said polypeptide 10 and

recovering the. pol eptide fromt | t .nedi I i | . th

o ocuss of 1 hERUBRE! SRSedipom o Br dBYSPE b prandid s Rl b prodfind 1°

pr epary ”G%él%@ghk CADE&Abed ALRH AtteNSoBsB! S OivMAhOMag aRaPreormed 1 host
X

cell, of ssing a DNA pol yner conprising a nucl eotide sequence that
encodes t trmvpntianal feenmbinant taehnifyshisuchy ap idgssringd mhMagistis o 5/ jNolecular

hoor Lol 1l " %Mgg,}a@{‘g%& g ?it(??lﬁﬁtéig%?%aisré‘i}roﬁn%%‘? b4 ofscwn%glﬁy%?}eg e
t o i “PET . : e to
g; C)i un’mcelnzgﬂeﬁidga]91 trlggerr%ﬁ? ng }(%é%%%lhgﬁa%(ﬁﬁ@%dém% rgfng;t%f[tﬁ% %P%f&?}%gﬁ@l .

"mature" giairRigh BostrRY Rl comditiorsf sudfidiadtgfer iy picducti@uchsaid palypemgtiier sor
or a fusion protein. It is often advantageous to i nCIx%f addi ti onfal

de, a
ani noltci ahdseraeering s pHypepside dTam thepplare myedipm &2 48 ‘C’élélaﬂtgﬁé’é%",ess °
P O SequepgatenBARGRE A Cbrirbeiii sigpyrd | cation such as multi pl e
or

hi stidine residues, an addi tional sequence for stability 25 during
reconbi nant prdduct preparifg atreplicableeor integtating rexpresaind geeiot sagsbley pepthioge or

lipid tail or pol yn%ﬁlo%%bégﬁigwgﬁél § Oricgc?l E3 altrPu%léo%gg %H%ecthfltne

potential of the fif &on ered. I'n one aspect,

invention rel ates tend@Reethepadtki @RFiMERNOgersOethlativE teref, proteins 30
conprising a polypeptide of the present invention, or a fragnent thereof,
and vafious pbltioHsnygerming adesiseh ith @i wetorof heavy or Iight chains of

i nmunogl obul i ngy of I . I B : as
an i mmunogl obuﬁ? n i }sﬁ%dr{g-}é(szsglns a%fo"?%gﬁi O%fcgﬁuﬂéé&wggé%ég%g?ﬁh%lp Eﬁg ’%ﬁé‘ﬁga
particularly 1gd, wheiiéDNSSpolynicakesrophccaidairotdig andnge

iv) recovering said protein.

20  The polypeptides or immunogenic fragment of the invention may be in the form of the
“mature” protein or may be a part of a larger protein such as a precursor or a fusion
protein. It is often advantageous to include an additional amino acid sequence which
contains secretory or leader sequences, pro-sequences, sequences which aid in
purification such as multiple histidine residues, or an additional sequence for stability

25  during recombinant production. Furthermore, addition of exogenous polypeptide or lipid
tail or polynucleotide sequences to increase the immunogenic potential of the final

molecule is also considered.

In one aspect, the invention relates to genetically engineered soluble fusion proteins

30  comprising a polypeptide of the present invention, or a fragment thereof, and various
portions of the constant regions of heavy or light chains of immunoglobulins of various
subclasses (IgG, IgM, IgA, IgE). Preferred as an immunoglobulin is the constant part of

the heavy chain of human IgG, particularly IgG1, where fusion takes place at the hinge
7



7 WO 01/ 62778 PCT/ EPOL/ 01779 region. In a particular enbodi nent, the Fc
part can be renoved sinply by incorporation of a cleavage sequence which
can be cleaved with blood clotting factor Xa. Furtherm)re,PC Bbsdieent i on
rel ates tYHHEEEEses for the preparation of these fusion proteins by

enetic engineering, and to the e thereof for drug.screenin di.agnosi s
gnd tlherapiygll(m( Q“;bﬁg‘?lf”@é! %{P\’?@%‘F’é‘?aﬁéécpaétscﬁﬁ(?f“@f‘oY I@H{ngrﬁllf"&‘%b?r Iflg'?es ![O
the use Ofofa.c@éaw%eteﬁghaﬁe%al aﬁcﬂeydi%é%@%ﬂh%ddblétﬁﬁ? TRA 26t Firthepthor,

vacci ne for i mmun rapeutically treating a patient suffering fromor
suscept i bltkistiovention relatemto repesdsdbt the podparation et dreso fusmimspteyslborgeasizoci at ed
tunmours or dj seases. A urthﬁr aggec of the iraventi.on da%sr% reIAat es to

pol ynucl e SOBHEEE ARG IhGe S ier9l iy STETRS: (ReRAYY &K Gt™PUsion protein

t echnol.ogy . i QLR PreRmk@Ugtci 6F tho trivenadr RMés tBaheiNe oNapolyabiidoMDS .

W94/ 29458 and 4/ 22914." The proteins may be chem cally conjugated, or

expr essed méynueteotité inathe rfansfaomre e ecaine for imyppnihraroubsal Botreadif8Rs t o be

produced in.an expression syste d NN~ ' ne
Lot on parEHen HSEE BB sP bR ES TR s idfy bt EEteP b E o dEE
fusi on pardsgRiated Rnfuey @iseadeshal pekereispéod petherieemgon skd réiytehunans, or

assist in expressing the protein (expressign enhancer) at hi gﬁ{n i elds
than the metynpsleotidessimspding sugh fysian RrotPpef EXABPLGs 9 SlPHé’F?}ﬁmg ABEYWI I 1 be

both an i lcogiGal b : r ' ' pagigqer. 20
Fusi onUpar th B L e P R B B 2 e
non-structural protein frominfluenzae virus, NS 1 (hemaggl utinin).

Anot her i nmunol ogi cal fusion arther. i.s the pratein known as.LYTA .
Pr ef er abl yT}tCHEO‘ég{Sé?arﬁ Beghe ﬁaéli@&ﬁnwatﬁﬂ’eormfeeg s r‘f%‘mﬂ’é’é"d‘.t %ﬂﬂnaprf)geuﬁeri ved

from St rephRGRE Herda AUBRIN R%MIbaited Y b 88iréRicsyNeACAlcvhmplaredab aBhne
am dase, am dase LYTA, (coded by the |ytA gene {Gene, 43 (1986) page 265 25

272} an adusidymoteir. HEte pion phitestiniay aseigt iadeevidimeTahelp&sniiepssn t he

pepti dogl ycan backbone.. Th -t erdn nal mai n..of N 1s
responsi bl W&Pﬁlé: agﬁﬂoﬂ Pf‘ﬁmfcr:b 53 ?%}a@ ﬁ'oT ?‘%18 “ eoDrlt%P 8g %g?éjy%eﬁcﬂ%{ hﬁ%ﬁéﬁ’a ‘ogues
such as DEAHst ihltkprendifp ek pyotbiay clnedstiexdihandeerathdghet hizldsdbaethopatvd  of
E.coli C-LYTA expressing PpI asm ds useful for exBressi on of fusion_ .

Pr

prot ei ns. PeAmbinaRmreaing Preforsblyithe feten pPATEpEAPH PRI aneOieEca fusitfent  at
its am no Sa?mgleme&g; sP@ﬁeﬁ%@ing%iﬁhéPed {Bi ot echnol ogy: 10, (1992) page
I's pos I'D us€ ‘the

795- 798} . j e to S repeat portion of the Lyta nolecul e
found in the Ctermnal end starting at residue 178, for exanple residues
188 - 2?())05'Fusion partners include protein D from Haemophilus influenza B and the non-structural
protein from influenzae virus, NS1 (hemagglutinin). Another immunological fusion
partner is the protein known as LYTA. Preferably the C terminal portion of the molecule
is used. Lyta is derived from Syreprococcus pneumoniae Which synthesize an N-acetyl-L-
alanine amidase, amidase LYTA, (coded by the lytA gene {Gene, 43 (1986) page 265-
25 272} an autolysin that specifically degrades certain bonds in the peptidoglycan backbone.
The C-terminal domain of the LYTA protein is responsible for the affinity to the choline
or to some choline analogues such as DEAE. This property has been exploited for the
development of E.coli C-LYTA expressing plasmids useful for expression of fusion
proteins. Purification of hybrid proteins containing the C-LYTA fragment at its amino
30 terminus has been described {Biotechnology: 10, (1992) page 795-798}. It is possible to
use the repeat portion of the Lyta molecule found in the C terminal end starting at residue

178, for example residues 188 - 305.



8 WD 01/62778 PCT/ EP01/ 01779 The present invention also includes
xenogeneic forns (also terned ortholog forns) of the aforenentioned

pol ypeptiggbsm/é%'sd xenogeneic fornms referring to an anti gpaTRaYi/E1979
substanti al” sequence identity to the human antigen (also terned autol ogous

antigen) which serves as a reference antigen but which is derived froma 5
di fferent non- HiheenTesspbiivertion aisq inclideprenogenait PoragKalse rrmsd ortgalogi ¢y

refers to_ concardance of .an am.no aci i i {,no acid
sequence ¢PTRY © thep%ﬁmﬁtlgg?qa%oéy%egg@%%g %ﬁ&# § ﬁgeglﬁ}gtthg??%g%?ﬁ{ ¢ ?%ti de
sequence "X?lﬁgensh@lﬁng'sﬁﬂié;ﬁﬁﬁﬁ Rfenc@ideaiigas thoh@nhesdtigeh (alsd tegmegnt in any of
a nunber o equence alignnent proteins known in the art. By substanti al

i dentity iantalegus antigdnd adticl7@res aa refedense ahbgenhy veltich 3 desized {981 D5 9
nost preferably at | east 90% 95 % sequence identjty between the conpared
sequences .dlff?f_éPte‘?QS’r'}émﬁ%Wﬁﬁe%‘qE‘ttgfstcﬁBt i ﬁ@g ﬁPﬁ’%P%L @%Qtétﬁcf\é\%ﬁﬁoc CASB7439
pol ypepti %@é&%};%@%&%%ﬁ& s?fﬁlse}i%%th%om ShinbSceRGEEREIFE opat h T espect

to hunman in other wo ich is isolated froma species other
t han hunmapolynuoleatige sdqaemncedyicmnadhergolynutieetigroiegpeeivdenissch sajuanedcré r om
nouse, rat, pi or rhesus 15 nopnkey, nost preferably from nouse or rat.

Accor di ng|ayrapggd racbesh it phgranant i any b nyRbRF f SETUENRE RPSHNGY PFUEESi ng an

e ¢ SRR3Ry MRNEATEEEES, B c PR LRSS S
SEQ | DoNOjeak 86195 BEGidsOpNRerabll; dt Neadt HOTEIS, % COperics iidegtityabkriveestier i ng to the

subject an effective dosage of a conposition conprising a 20 xenogenei c
form of saotparedeseqenesy ddsreferepesendingele the iventionths xenegeneig CoMBEH nent is

a nmet hod of .inducin n_i esponse | : 4 sing the
xenogenei @O%B%@fﬁ_ég‘? ﬁtwg _pﬁ&?gét?de?\g v Hgﬁtﬁ&gggﬂrgﬁéﬁﬁzﬁ%ﬁt&y. Anot her
pref erred yygtnata 9874390 UE biher F0rds'WMER iy S61RRAFFonR & GPécishérthih Bulgiiiesent
invention I's using an antigen conposition including a live viral expression

syst em whilah pibfeereg reetodinens; the pelypgpids is isolatedyram mbwseprasf pigs et rheswrogenei ¢
' ST D IpRkEH, TioskBrelorahy 0 BOUE Bertbgasserineh e PR RURR B w11
Pl pept | 40 e e e 006
identity, aprasiiasabidseqienceas et $odh irdamyt oft the seqmencesrSHQ AN Q:2aSEQeHSt 90%

: g:g% ! 537/_ g%gy;&%%r(f I]grl\%:%r, %%l I])a%\l()lz?(a)t %tr S%%)/fﬁ gl%ntlll tu}/é hlqur)xg;l gorn(lagr?sririigbl y at

administering to the subject an effective dosage of a composition comprising a

20 xenogeneic form of said human CASB7439 as described herein. A preferred
embodiment is a method of inducing an immune response against human CASB7439
using the xenogeneic CASB7439isolated from mouse, rat, pig or rhesus monkey.
Another preferred method of inducing an immune response according to the present
invention is using an antigen composition including a live viral expression system which

25 expresses said xenogeneic antigen. The preferred xenogeneic CASB7439 polypeptide

has the sequence set forth in SEQ ID N°12 (mouse) or in SEQ ID N°14 (rat).

The isolated xenogeneic CASB7439 polypeptide Will generally share substantial

sequence similarity, and include isolated polypeptides comprising an amino acid sequence
30  which has at least 70% identity, preferably at least 80% 1dentity, more preferably at least
90% identity, yet more preferably at least 95% identity, most preferably at least 97-99%



9 WO 01/62778 PCT/ EP01/01779 identity, to that of SEQID NO 12 or SEQID N
14 over the entire length of SEQID NO 12 or SEQID N 14- Accordingly the

xenogenei tide will conprise an imunogenic fragmggr ooy
pol ypept i &B(B*/&% D NO 12 or SEQ I D NO 14in which the imunogenic

Dol ypept | deBi e OGNS P Eans P T Ve s (BB M genei ¢
CASB7439 ' 0 : i
o430, BSHRERL S0 1030 e (1 LARRP R o Roel SR pRgL bR oigARoHL! e
pr ef er abl yinghentigetoOragiisit of Hegiobfprblide @bMER MO D ok iSBEPUS NOHIAdn agicHS

sel ected fromthe am no acid sequences as shown in SEQ D NO 12 or in SEQ
|D N 14. Mheémpumpgenit aetivityxafiibe snmipogEnisETapzent @ fubsighiditystheisine pethai n

f ti | . ' | ogi_cal tivity f th
et Sr Bt SPBERD R BT R Rty o LS
in the methadsstesonbdnfeReh 8k ffntnr biaBAf BBGRYDicoRccanivt amgias iatids,
conpositions, i gia nosti cs, In particular, the fraglg?ents will be

tc.).
able to genr@feaqtgyabpqt rerxergfﬁgﬂﬁbéab%épws@ﬁ mofePIsRTaRlY @Bt iOPpEPE, such as
av _ N ~agdl ! A
bt of ogoudPs el pE0 RS0 EATAL NS R RALIsERol T 4R ohEC holiskhhBas

I n a speci §HoovnamiS&E() MMNO: 12 bein&HQ PN 1d. Moy peptilddy Qfnddbgeit TWNHEMM90 Nay
be part of a larger fusion, conprising the xenqgeneic SB7439 pol ypepti de
or fradhentragipeit Wot rekp semp Sinctignd ERRSTiyy BREETEP 1Y AN FaPUNgIgit A Y rPlact i ng

as a fusiog, Qgggrf}ﬁ&fe@l?ﬁ 8&3?1% iP§HONEY ﬁgbl(g\écﬁ- ;3 QE R £8 60k af IKERT iPReal SO

i ncl udes variaits o or enent’i one peptides, that 1s polypeptides
that vary methols descrieddehazeinge.gyinqgiaseaocati¢al endmiasmeaongpositloss, iin ut i ons,

whereby a_ residue | ubst.i tut ed .by anot h jth like characteristics.

Typi cal s AEEEHES Fleck TURRHSHE B8 SBFGERS 2T b8 Folel GTHE P ARTUR FGPRBE and
Thr; anmpngadift ﬁﬁ'h‘ﬁhfanrcﬁﬁméiiﬁﬁ, ARR 29k EankratidR oAEIRBE redsHv ARflibeliRs wARE among
the basic residues Lys and Arg, or aromatic residues Phe and Tyr.

Parti cud artegctpridf the ruwlegoys haman fors ¢CABBE4S Saswset forth i5anp of theSEQAH3, 1-2
or 1 amno aci g"ts are subs‘%(i)cfiut ed, deleted, or added in any conbination.

Pol ypept i d¥9: 3f 1 aepgsificsBRPOTPRIBR theoxenoaeneirepqlypapside of the iawsntioninayhes

manner. Such 30 pol | d@snorfifloUfeximRbaie || CeUrdrigy
pol ypepti d%agf og%%é%&ﬁg‘%?’l y gr odugl(.:{edX IE%I yéegﬁ%g?%?%%’g%‘% |ecar1I I ;glmgrrltoduced
pol ypept i diasreoHandrohstpepigodepratein dupati oby pmtein acting as a fusion partner g4

described hereabove-
20
The present invention also includes variants of the aforementioned polypeptides, that is
polypeptides that vary from the referents by conservative amino acid substitutions, whereby
a residue is substituted by another with like characteristics. Typical such substitutions are
among Ala, Val, Leu and Ile; among Ser and Thr; among the acidic residues Asp and Glu;
25  among Asn and Gln; and among the basic residues Lys and Arg; or aromatic residues Phe
and Tyr. Particularly preferred are variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 amino

acids are substituted, deleted, or added in any combination.
Polypeptides of the present invention can be prepared in any suitable manner. Such

30  polypeptides include isolated naturally occurring polypeptides, recombinantly produced
polypeptides, synthetically produced polypeptides, or polypeptides produced by a

10



10 WO 01/ 62778 PCT/ EPOL/ 01779 conbi nation of these nmethods. Means for

preparing such polypeptides are well understood in the art. In a further
aspect, the present invention relates to CASB7439 pol ynucl got4ffsmrrouch S
pol ynucl eWH‘ﬁ@%”isncl ude isol ated pol ynucl eoti des conprising a nucl eotide

sequence encaodi ng ol ypepti de ich has at |east 70%identit

pr ef er abl W%t?m?t@é‘ﬁf%fg%’%gﬁﬁf'i %ans @epabirngfs’é?haﬁfﬂ%{}’eg{l qséé%‘?'%%}gef%%oﬁjt ity,
yet nore rtﬁ;%i_abl y at least 95%identity, to the am no acid sequence of
SEQ I D EQIDNO3, SEQIDNO7, SEQID NO 10 or SEQ ID NO 11, over
the entire length of SEQ ID NO 2, SEQID NGO 3, SEQID NGO 7, SEQ 10 I D NO

10 or SEQ I D 1 11 respectively..|ln_thi enc ROl tides

whi ch ~halie BFRBeC g REs T A Fy AT B S SR S SRR ROA R R s i e

at | east ﬁ&y&&‘i/egoiﬁd@ﬂhbwe &bRted Folyaudleditley cafigisid eaclatide sdqasmeshédiing

| east 99% i dentity are nost_ hi g}hly preferred. Further polynucleotides of

t he preseapolypenside voch s lruigest 761 1denad, prfsrablyl & dapdfdlso edsiitys B19Ry 15 a

nucl eoti de_se b . at %, j .t Vgso J.east 80%
et 1y, Pretr ety aF BpltRlg [R50, vo SRR bR osPIR G e B0

| east 95%&@'%11&1%@&0@&1@wé;@,ostéqp N@qy,es%%mmedi,rma IDNOASRKrigEw) of SEQ
IDNO 2, SEQIDNO3, SEQ ID NO 7, SEQ 1D NO 10, or SEQ ID NO 11, over
t he enti r &D (N@H1mgEYeE reomtirg lengthiof SEUED NO:RoBEQUE) NE: 3 dSEQVR NO: haBEL at

| east 97% i dentity are_highl ref.er [ i . east
98- 994 i dEANQ YO LT SERQHR kjﬁlrgsl’%?%’fe@??%‘d%é‘%%}?’tﬁ%‘?‘%@%ﬁl ??lh?se‘ggitdl‘gg%
identity gLR at BRS19794 Wbty Bfeafighly peferfed] Whiddt tHost Wit at Redt 0889%pidetthe afer esent
i nvention include isolated polynucl eotides. caonprising.a nucleotide

r

0
sequence wierchighlypreferrede ard thoswitheideast 9% ifeativraapmpstaighiy gesfertsdo, 25
identity, nore preferably at |east 90%identity, yet nore preferably at

| east 95% identity, to SEQID NO 1, SEQID NO 4, SEQID NGO 5, SEQ ID NG 6,
SEQ | D NOF@tie pSiFRliclédiiddénOthe present intvent@mtincledd isoigtel pofynsdealidsecpnepresass,  or

to the codi , f SEQID N1, SEQ | 4, SEQ D NO.5, SEQ ID
NG 6, TSECH PIFIARS SRR ARG 5 e B FREY S HGET of IS5 BBHT ng
SeaRenCe 5f$%96%@90% idSRy! {2t N3ré preBEGbIy Rt RAsNDoR 1deRER, 12 NABHISEQ | D

NO 8 or In this’regard, polynucl eotides whi'ch have at | east

97% i dent sdgueraxentndid ¥ p@iyedpede etSEQADI 180 3, ISEE IDING: 32 SEQEES N(28; 980
identiy are nore highly preferred,. and. thodse Wih ﬁllt | east . 99% i dentity are
most hi ghIy NQ@: 10, or SEQ ID NO: 11, over the entire coding region. In this regard,

polynucleotides which have at least 97% identity are highly preferred, whilst those with at
20  least 98-99% identity are more highly preferred, and those with at least 99% identity are
most highly preferred.

Further polynucleotides of the present invention include isolated polynucleotides
comprising a nucleotide sequence which has at least 70% identity, preferably at least 80%
25  identity, more preferably at least 90% identity, yet more preferably at least 95% identity,
to SEQ ID NO:1, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8 or SEQ
ID NO:9, over the entire length of said sequences, or to the coding sequence of SEQ ID
NO:1, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8 or SEQ ID NO:9
over the entire length of said coding sequence of SEQ ID NO:1, SEQ ID NO:4, SEQ ID

30 NO:5, SEQ ID NO:6, SEQ ID NO:8 or SEQ ID NO:9- In this regard, polynucleotides
which have at least 97% identity are highly preferred, whilst those with at least 98-99%

identiy are more highly preferred, and those with at least 99% identity are most highly

11



WO 01/ 62778 PCT/ EP01/ 01779 preferred. Such pol ynucl eotides include a
pol ynucl eoti de conprising the polynucleotide of SEQ IDNGC |, SEQ ID NO 4,

SEQ I D NQ IDNO6, SEQID NO8 or SEQID NO9 as
pol ynucl eX‘?‘?%‘ZEgP SEQ ID NO. 1, SEQ ID NO 4, SEQ ID NO 5, E J”E?%”?\llg%a, SEQ

SEQ | D NomSieash Tusteipucisptyth troides homusles s QPG Lrh iesBLRurEoR RNt | on
rotelne. o PO LSO PINGHE IR i s LN, SEQIP KOPHPRELD o ¢ o

enbodi mentyotdas welhaghe polynicksidd 80SEQIIPMNQIIegEQU® KOF4,USEQ ID NO:5, SEQ
phar maceuti cal conpositions has the sequencge set, foréﬁ i n}?&g | D N13
@ilb AR

(mouse) ‘orlll NOSESED IRINOL JHQIP NOIR! DRSS Ken 8 | gD
or et TR0 B B ST BB R Lo, (o

synthetic) or R pRb&s li'ﬁw?e%tiorf‘%bh%r%@és £ Q6188 £1d &&Bd%ﬁ%ﬂgforéﬁ%%?ﬁgs

may, but need not, be present wthin a polynucl eotide e present
i nvent i on.xehogaieleprotaihsd® theepriosmbi imvention thé timiesenin nadieitei dA PPEHETEESs

pol ynucl eot i,de. va{ i Vi ant I tEty. . fo.th S

i sol osea gy Lyt Badie, FASHRER B haR 1wl i PR aRed
conpri si ngoatpokitians h7dMesequine aei fhetht int JEQ IDr NP EY ahbysepbr e 8FQ MBA°180%
85% 90% 95% 96% 97% 98% or 99% or higher, sequence identity conpared

to a pdl ydiR) ebttd ibelaselquengenaé EASR7438vpolyiuteotisén gcdonding et thedsvealissr i bed
herein, (e.qg. BL@T ana) ysj s_using standarde(gl%i)@rreters - Ina 20 bel\lllff:;‘it ed
enbodi mentmat ke SAHE-sTaRed GaYBRATCARBFYITU A StAdgh Al Mt o PV | |
conpri se cl.eot | e b PRPL:1: t h } t
o0% pr ot QESRILIE" GDRR 38 RACEe RO RAL bRty DRRUMCHE CABlhe 7 nBL oDBR' s

I D NO 12 aeqidnc&EQdyD bd¥Onded, now ebe tpreseantwitten | £ potymucieotid= of DhdGrkgemor of
SEQ I D NO 14; or a nucleotide sequence conmplenentary to said isolated

pol ynucl edayension2bn qther related embadianesds, sho presens ipunyinn drevdesdpaly leatdar e
conpl ntary t | | ve .descr i I I | des.. HdD N°13

oty ey oonrat tadine shOARAP 1Baup o he BRD R YR Mt SEO D N3 or

ni cr oor garin s$EQ3M MEUSOT £opr examiphs AhdkeNadthpridiN€ AT 1A OTWR Nbdyeaded idenas), f or

O~=

i mruni zation ( see for exanple WIff et. al., Science 247:1465-1468
(1990); Caoreferbly al leastJ’5 %Q&% MBE% , P94 ,1%5%, 96%0 970 5 ; oDBR%e0r. higher,
Proc. Natl. d

seqﬁaé%%e 'ide%%iity cgr%iagrSeZStbsa? %gly%glggt)xc}e' se'%;%gﬁ)credép gllly iﬁv%%{ign iu%ing the
methods described herein, (e.g., BLAST analysis using standard parameters)- In a
20 related embodiment, the isolated xenogeneic polynucleotide of the invention will
comprise a nucleotide sequence encoding a polypeptide that has at least 90%, preferably
95% and above, identity to the amino acid sequence of SEQ ID NO:12 or of SEQ ID
NO:14, over the entire length of SEQ ID NO:12 or of SEQ ID NO:14; or a nucleotide
sequence complementary to said isolated polynucleotide.
25
The invention also provides polynucleotides which are complementary to all the above

described polynucleotides.

Said polynucleotides can be inserted in a suitable plasmid, recombinant microorganism
30  vector or a recombinant live microorganism and used for immunization ( see for example

Wolff et. al., Science 247:1465-1468 (1990); Corr et. al., J. Exp. Med. 184:1555-1560

(1996); Doe et. al., Proc. Natl. Acad. Sci. 93:8578-8583 (1996)). Accordingly there is

12



12 WO 01/ 62778 PCT/ EP01/ 01779 provided in the present invention an
expression vector or reconbinant |ive m croorganism conprising said

pol ynucl eoti des_as hereabove defined. The invention also p P8 T0B79

f ragment B‘fo?;\”(@ﬂ%BMBQ pol ynucl eoti de whi ch when 5 adm ni S{ngfeh%@to a

subj ect has the same inmunogenic properties as the polynucl eotide of SEQ
ID NO 1, SEQiiEl Nthe)preSBONVENtD, 35, XSRS Qo 6T TeSerpingiNgyegniCIRESaSMm NO, 9,
SEQ I D NO 13 or. SEQ.I [}1? i i al so provides a pol ynucl eoti de
encodi ng aﬁ*?f’lpﬁﬂ%’ﬂlﬁé%ié’.gla ClFétgdﬁﬁeQnﬁer%@égQ&%fg{g&sm439 pol ypepti de as

her ei nbefore defined. The fragnents have a | evel of immunogenic activity of

at | east about 50% preferably at |eas 70% and. nore preferably at

| east aboufhegpugngpn ?ﬁ% Providss a&a%mﬂf@gé‘?ﬁgﬁ?&é@f’?w&m%o ‘?émﬁtgwsf%pt i de
sequence sef forth i Zme SRR pRopetal Be BN Zoti®RR | D

NO 10 of @@‘{"%{e@tli?,s%%é&‘%o%%ﬁ hiiRelicpiperiesas Bebe ﬁ*p@a ypept i de
sequence e%?@@ﬁd\léyl,@mgmmhe@@ D NOYEBEQ BENC-6F $HQIID SB3 | SEQMD 1,
SEQID NO 4, " SEQIDNOS5, SEQID NO 6, SEQID NO8, SEQID NG9, SEQID

NO 13 or SEQ:9,BE@IDNQA3TreSEQIDMPtiSde fragments according to the
invention preferably conprise at |east about 5, 10, 15, 20, 25, 50, or 100
contiguous am no acids, or nore, including all internediate Iengths, of a
pol ypept i deheciavaanisn also praddes hpotynutiestelerencalimgamisnmiroiegicé fragmentipf an SEQ | D
NO 2, SEQ ID NO 3, SEQ |. 1 7,. SEQ I.D.NQ 10, SEQ ID NG 11, SEQ ID NG 12

or SEQQ D &&SB1HY me%ﬁag%a%&%wgogsge@%gm ynucl eoti de sequence set forth
in a sequence 25 of SEQID NO 1, SEQID NO 4, SEQID NO5, SEQ ID NGO 6, SEQ
ID NO:8, SEQ IDNO9, SEQID NO 13 or SEQ ID NO 15 The nucl eot i de sequence
of SEQ | D N ftagnserds bddia lsed} 0é fromunpgenic asaiviy of eislezst apaiitpye&ppreferabiy@ddi ng
sequence (hucl eotide 545 to 1126) ,encodi I i i am no
acids, t heleffélas%ggi/ ‘H@dg’fm@é’(ﬁe‘lgeﬁ}b&ﬁ@.ea#ﬁ%uﬁgg °ec}/of$iﬁé3%b§l§ﬁfcuence%§%r§gdi ng the
pol ypept i dg.ofty 8E&pb & 8BYene sétdeih irtgk ot : peRYOYe sHreagi ng
sequence colnt%,li ngg ?ﬁé@EQl NO 1 or itgérrgggblgbgz’;%%ence ot’her” than the
one cord ai Ned7,i SEGEQ NO30W SEQ GDNG: RCBEEPINNIL1Z 9r SE NN 14Whkch, as a

result of Lhe redundRncy. {IHensy 250 n el sOGREL St 898 &S 9D No.1,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:13 or SEQ ID NO:15-

20 The polypeptide fragments according to the invention preferably comprise at least about
5,10, 15, 20, 25, 50, or 100 contiguous amino acids, or more, including all intermediate
lengths, of a polypeptide composition set forth herein, such as those set forth in SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12
or SEQ ID NO: 14, or those encoded by a polynucleotide sequence set forth in a sequence

25 of SEQ ID NO:1, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8, SEQ
ID NO:9, SEQ ID NO:13 or SEQ ID NO:15-

The nucleotide sequence of SEQ ID NO:1 is a cDNA sequence which comprises a

polypeptide encoding sequence (nucleotide 545 to 1126) encoding a polypeptide of 193
30  amino acids, the polypeptide of SEQ ID NO:2. The nucleotide sequence encoding the

polypeptide of SEQ ID NO:2 may be identical to the polypeptide encoding sequence

contained in SEQ ID NO:1 or it may be a sequence other than the one contained in SEQ

13



encodes the pol ypeptide of SEQ ID NO 2. The pol ypeptide of the SEQ ID NO 2
is structurally related to other proteins of the achaete scute famly, and

is also ng "huyman Achaete Scute honol ogue 2" (HASH2) ( Sgi@onunber
NP005161 gﬁgﬂqﬂ%w%). 5 Human Achaete Scute honol ogue 2 ?ﬁ%@H‘% gene,

officially designated human ASCL2 (Achaete Scute conplex |i kg@i is a
horol ogue TRN®@Hewhichs aphiasalt ot thsaedindarryddegeacigenaf the genelif ca&ERB; s

expressed in the extravi lLa i acgenta only,
and maps SRR SieaRbbidy st QRBIR S ik agh bl R RO IO ) 25

achaet e- sggh@urhDy Fedared pEtier peseing MABEHI)haetn sade fanaly, aeh scalsqodnmad “hawaor
playing a role in the devel gpnen of the trophobl a he ne is
pat er nal | yAchagie Seiite Bomplogpge2 ﬁ@”ﬁ%@?z)a(ﬁ@efsll@r} rglb’_&ﬁﬂ}ﬁlﬁng\g@%g%r essi on
i n nonzmal i gnant hydati di form (androgenetic) noles indicates that hunman
Ascl 2 is also inprinted in man. 15 Ascl 2 genes are nmenbers of the basic

hel i x- | oopiumesdn AchepseiSeptethamolague? (HASRZY ees: pibisially detignated hpmaap 4Gl 4/at e
t oor rikatiolig oY SN o
ot her B Rt Pt Bl Fodippit g Dot AdRIE L SO enct

i nvol ved iHuridheASCEL Brexpieaded dmthefextrivdllusetopbotsbstpohe deetapingpladeatapaiy, pher al
nervous system and the central nervo;@Fs st %drosog&i&l a nel anogaster,
and pr obai#h{ Mmags pRARFAMEsRe P15 closs ter %éﬁipﬁ HYSSLTRAG 6 t he
nucl eqti d : Qﬂqéﬁ@' 3 thafisctibfon REbLY PG Alrbiden BRUENES&H: SEQ
| D NQlé. %ﬁlﬁlgg%teirqgﬁlg al so c,)oeﬁ]c)(l)r\éi@ges ts\/?opotnher pgl_l %gptri den encodi&ﬁn
sequences .of THeardpholsitst fiteyesii gdre Bpetdialy inpiptehinsh¢ movswend the lack®4 t o 399

of SEQIDI, otide .608 to 1393 of . 1 6) encodes .a. .pel yvpeptide
of 260 animiB B IRHPEHEN B ERtean R Rraseed Tl A
pol ypept i G fsee ARSI SEAUERERIntddHelag0t | de 840 to 262 of SEQ ID NO 1,
nucl eotide 952 to 1530 of SEQ ID NGO 6) encodes a polypeptide of 193 am no

acids, the polypeptide of SEQID NO 11. The nucl eotide sequence encoding

the pol yp?gicizqé%fnlgsgarr%gn% bler[gm)?ﬂg’e b%gfg h%ég?;ﬂ#%@%{.%@{@tﬁ?y j)fjt?e{?]gc%rﬁﬁilon to the

pol ypept i equence contal ne 6 of It may be a
sequence 3fkt@hTheyt tainatt haneAptioroby bindied td the BEHQxI (DNANBIT GMif) c Bimerszation esul t
of the redundancy__ (degeneracy) .of the_genetic code, gl so _encod

s the
pol ypept i crath @herSE-H protensisgpgpired _fc-)r efﬂ%e*ﬁé?%é’md@%T FY ¥RETS HRO 3 i S
structur alde@éﬂh&hﬁ%ﬂa?f thOnQlr (1) Pf%%@ﬂs 5 the etipters Rbvo L stehP Rk thy 8dr@hl Prot ein

fam |y, having honology an structural simlarity wth hono sapiens 14
nervous system in drosophila melanogaster, and probably in mammals as well.

20
The complementary strand of the nucleotide sequence of SEQ ID NO:1 is the
polynucleotide sequence of SEQ ID NO:6. This strand also comprises two other polypeptide
encoding sequences. The first polypeptide encoding sequence (nucleotide 1184 to 399 of
SEQ ID:1, nucleotide 608 to 1393 of SEQ ID NO:6) encodes a polypeptide of 262 amino

25 acids, the polypeptide of SEQ ID NO:3. The second polypeptide encoding sequence
(nucleotide 840 to 262 of SEQ ID NO:1, nucleotide 952 to 1530 of SEQ ID NO:6) encodes
a polypeptide of 193 amino acids, the polypeptide of SEQ ID NO: 11. The nucleotide
sequence encoding the polypeptides of SEQ ID NO:3 and SEQ ID NO:11 may be identical
to the polypeptides encoding sequence contained in SEQ ID NO: 6 or it may be a sequence

30  other than the one contained in SEQ ID NO: 6, which, as a result of the redundancy
(degeneracy) of the genetic code, also encodes the polypeptides of SEQ ID NO:3 and 11.
The polypeptide of the SEQ ID NO:3 is structurally related to other proteins of the splicing

coactivator protein family, having homology and/or structural similarity with homo sapiens

14



WO 01/ 62778 PCT/ EP01/01779 splicing coactivator subunit srnB00 (genbank
accessi on AAF21439). The pol ypeptide of SEQID NO 11 is not related to
any knovvnvgémgi' De Pol ypepti de sequences as set forth in $SEQ@f1Fs and
SEQ | DNO 11, AT pol ynucl eoti de sequences as set forth in SEQID NO 6 are
novel and also formpart of the invention. 5 Preferred pol ypeptides and

pol ynuc! eospliding cofctiviator putamisisrm3 (@enbiank acsessianpAEL 9. The RObypeptidgoér al i a,

simlar bi j Sfunctions/.properti thai Y | des
and | pol yroERaBe aad Bl RErRL B s B P entaBRL RS RetoiBh 2
fragments gnd RGOy ae SPOIMEsOA, itepdiymetitidé sagBhdesns banfertiatn $E@QID one
activity of either SEQIDNO 1, 10 SEQID NGO 2, SEQID NO 3 or SEQ I DNO 11
as appr opr N @aremioxehanssadsn formparitof i¢ BYEWoRel ates to partial or ot her
inconplfte pol ynucl eoti de and pol ypepti de sequences which were first
identified prior to the determnation of the corresponding full |ength
sequences Pfefdaied poRphidides afERp1lyincNOtides SHE prEseNOn8entmndreSERectdbiolBvO 11,

Accor di ngl y, furth t, the pr. K { ] '
oolated” maracior DelogRR R ony PEsRES Blbeit RYTRPbSR AL PAAER AL il e
has at | e;ﬁ%ﬂ@%&iﬁ%tfrdrehenﬂdr_@,fp%@xbéd’pcﬁ;'pebﬁ@e%; ifm:ﬁ@n&%{ezil #@BhkALY andTOr €

pr ef er abl east 90% identity, yet nore preferably at |east 95%
identity, polgmchmtidesofshepmixnyinyentiondeve gle00one astinity efeither SHOIP D 4 and

5 over the I t E d 5. (b) has a nucleotide
sequenéd mﬁﬁ@ﬁbﬁé'éasgﬁe@sﬁz)?g%%m?p & Péoﬁ)ar%fey at |east 80%
identity, nore preferably at |east 90% identity, yet nore preferably at

| east 95% i dentity, 25 even nore preferably at |east 97-99% identity, to
SEQ | D NO The pressSEmVEBINGL® 16latss t@ pastidlpr pihel meprgplstegrolmmelepiiiednds and SEQ
I D NO 5 respecti.: X : i | 4 SEQ I D
NG 5; or (B@yé@h}ég%%qgfz? ?”é’%%ﬁ"é%ggysgFb%gﬁﬁddgg’rg%?‘;ggégﬁ?ﬁé‘g& v%?fgﬂghas at

| east 70% tatessportdyng futirledgth sdghigncat of gastp 9O%0 $EtR IS NOY:, SFOB NU-Ehersiy y at

| east 90% i dentity, yet nore 30 preferably at |east 95% identity, even nore
pr ef er &bl yINOtldast 97-99% i dentity, to the amno acid sequence of SEQ ID
NG 2 and SEQ I D NO 7 respectively, over the entire length of SEQ ID NGO 2

and 7, as well as the polynucleotides of SEQ IDNO,4 and 5., 1
Accordingly, 1@1 a Mgr aspect, the present {nventl n provides for an 1solateg

polynucleotide which: |
(a) comprises a nucleotide sequence which has at least 70% identity, preferably at least
20  80% identity, more preferably at least 90% identity, yet more preferably at least 95%
identity, even more preferably at least 97-99% identity to SEQ ID NO:4 and 5 over the
entire length of SEQ ID NO 4 and §;
(b) has a nucleotide sequence which has at least 70% identity, preferably at least 80%
identity, more preferably at least 90% identity, yet more preferably at least 95% identity,
25  even more preferably at least 97-99% identity, to SEQ ID NO:1 or SEQ ID NO:6 over the
entire length of SEQ ID NO:4 and SEQ ID NO:5 respectively;
(c) the polynucleotide of SEQ ID NO:4 and SEQ ID NO:5; or
(d) anucleotide sequence encoding a polypeptide which has at least 70% identity,
preferably at least 80% identity, more preferably at least 90% identity, yet more
30  preferably at least 95% identity, even more preferably at least 97-99% identity, to the
amino acid sequence of SEQ ID NO:2 and SEQ ID NO:7 respectively, over the entire
length of SEQ ID NO:2 and 7, as well as the polynucleotides of SEQ ID NO:4 and 5.
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WO 01/62778 PCT/ EP01/ 01779 The present invention further provides for a
pol ypeptide which: (a) conprises an am no acid sequence which has at | east
70% i denti t ref erably at least 80%identity, nore pref east
90% i dent “f‘i" nore preferably at | east 95% identity, %g{ﬂp}g}@% ed ably
at | east 97- 99%|dent|ty, to that of SEQID NO 2 and 7 over the 5 entlre
| ength of ‘BipreaniNOvention fthef pyovikes fems roiypeptidecvbickkequence which is at

| east 70% j dent ferably at | 0% f t
| ast 906 farcimmatiyes Guampp AgaseRiaes e po b oba eIy eI FhRhst @
pr ef er abl yg@%, ih &gy, nfbre BRYeAMBIGNE Idatt, 9(10/91dehﬁtyamtrt@ora(pwfeﬁswm@aet 9§% SEQ | D

NO 2 or 7 over the entire lehgth of SEQ ID'NQ 2 or_7; conprises the

ani no aci dldsﬁtltSE@Oiit[Dref@abl}oat lgast AQ9%(igyntity, to Heat Qéﬁ?@e@c N@e?- 6‘1d SeEsTts NO

7; as wel | d by a pol ynucl eoti de conprising the
sequenc,5e c@ﬁ{rg\? &%ﬁgﬁébﬁgﬁﬁ%‘% and 5. 15 Pol ynucl eoti des of the present
i nvention (FMyhdienakiias fad seqﬂl%hcfbgwﬁltﬁﬁwﬁrlebsc’vw/ral1d@tleynq}refmbk§'enilemgt 80%

techni ques, froma cDNA |ibrary deri ved from nmRNA i.n tﬁ n. coI on
cancer, (fienityamererermhlyaidesst 9aYo idenjiy.otetmere piematly at lﬁaita?écf %

Manual , 2nd Edqs ﬁera%g}l{& %{%Eb*ﬂ%*)%@& L@Qﬂéﬁh%%aﬁrs‘%ﬁem%k% N@.mr bor,

N. Y. (19895“)0 I des” of I'nvention can al so be obtained from
nat ur al SowboashsumtreMggemﬁﬁﬁ(Qﬂ)mdeﬁarl es or 20 can be synthesi zed

usi ng well known and_conmer ci il chni ques. When

pol ynuéd eofq)d'@énpé"fsestﬁkl‘@aﬁ’i‘%%gl #%@@@%ﬁbia?rﬂ} @844 for the reconbi nant
producti on Cﬁ tROpIRSRLiEEESPH Dhgopresent invention, the polynucl eotide
may |ncludg e codlng sequence for the mature polype tide, by itself; or

t he codi ngaswadlmp@ymptldtmcnd@djbsea polyppelpetidgecomprismgt %ﬁqngnqerogﬁr%urwﬁt h
ot her codi ng%ﬁéﬁﬂw%ﬁlg%mh as those encoding a | eader or secretory

sequence, or prepro- protein sequence, or other fusion
peptide portions. For exanple, a marker sequence which facilitates
purification of the fused pol ypeptide can be encoded. In certain preferred
enbodi nent Bo](ynuqlemtxge%@fp&prewt TRt oRB#t herblaingte using Kandardelgpisgard i s a

doscri bea Fieaufiisftes Foobt SN PR URE n ey S P 0 517, °

an HA tag. cabier, (fbﬂé)gamp(bd Santibirdek erey., Moswutao Qtcming: Admbomtbm@daﬁualaaﬂ@
, h t bed, - I
ol yadeny| GoIACPrER SRS hBoR B0 A Shgs prsber. 3 (19600 eheRuidrliiefs

stabilize FRMAvention can also be obtained from natural sources such as genomic DNA libraries or

20  can be synthesized using well known and commercially available techniques.

When polynucleotides of the present invention are used for the recombinant production of
polypeptides of the present invention, the polynucleotide may include the coding sequence
for the mature polypeptide, by itself; or the coding sequence for the mature polypeptide in

25  reading frame with other coding sequences, such as those encoding a leader or secretory
sequence, a pre-, O pro- Or prepro- protein sequence, or other fusion peptide portions. For
example, a marker sequence which facilitates purification of the fused polypeptide can be
encoded. In certain preferred embodiments of this aspect of the invention, the marker
sequence is a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and

30  described in Gentz 4 47 , Proc Natl Acad Sci USA (1989) 86:821-824, or is an HA tag. The
polynucleotide may also contain non-coding 5’ and 3’ sequences, such as transcribed, non-
translated sequences, splicing and polyadenylation signals, ribosome binding sites and
sequences that stabilize mRNA.
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16 WO 01/62778 PCT/ EPO1/ 01779 Further enbodi ments of the present invention
i ncl ude pol ynucl eoti des encodi ng pol ypeptide variants which conprise the
amno acid s ce of SEQ IDNG 2, SEQ ID NO 3, SEQ ID FRihE NO
11, SEQ IB’%@M?} or SEQID NO 15 and in which several, Nfo(l))rzT/iE?stance 5
from5 to 10, 1 to 5 1to 3, 1to 2 or 1, amno acid residues are
substituted, deleted or added, in any conbination. Polynucl eotides which

are identigal or suffici Ly _i.denti : i ai ned
" seQ 1 b Repeseniodint s A et e bl BHERROLUR SEMRERS nGRE %, o1
1 o cDNA apgiage ReiEhccoR¥fis©theasmify adiseguémee oASEQADEVO:2a8 EQ 01 X, SEQtIDon
(PCR) reaction, to isolate full-I engggm. %nd enom ¢ cl anes. encodi ng
pol ypept i d¥Q:ToPERID NPedeREQ IPN@HSi% N9 Papddp ¥ Vetd G ERBR T

cl ones of @iASh, §ENER o 1 AES UbNtrqCRERoABRREARs :RALBLAASA [dRRIITBRA,
sources and Ortno ogs and paral ogs from speci es other than human) that
have a hi gh aagcerebiaatici.m larity to SEQID NO 1 or to SEQ I D NO 6.

Typical ly these 15 nucl eoti de sequences are 70% i dentical, preferably 80%
identical, nore preferably 90% identical, nost preferably 95% i dentical to

that of t%lﬁ%ﬁbﬁ&s-wﬁ&?m@ﬁ%ﬁ&l% suFfitiBmIySdwitlch] toaenekatide/scqemRe i se at
| east 15 nucleotides, preferably, at |east 30 nucl eotides and may have at

| east 50 ruontaswdii SEQ IPaNO; lceriin SER I WO may bpustskas hypridizatigpeprokasvigien 30

and 50 nucl i des. Partiy.cularly. pr rr rigers |k en 20 and
25 nuclieor s 20 senorge A PR AP e R ek s R R PRI 7
from sequepgigs flll-RHhAIDN AgMisgenamidBdned eh@idihggolipaptides 0$ ¢ pagsentmmunogens
to obtain a cross-reactive_inmmune response tqQ the human gene.

. A
pol ynuc| eonvensios aad i inejats cBAA prshamamicgtiones of pthergenes (aluhng genes prfefindi ng

nomol 0G5 1ol 8 RS SoBLASh bARIo AR Dur Y i, QRLEL A6, Bl Aupligecss

e steps of screeni an appropri rary under
stringent thytiavela hgghisequencnsimiladryzo SEQHDaNDaber te BEQpHONEO:haVymepllyhieese

f SEQ.ID NO 1 EQ I D NO fragment therepf
Tsol atl SﬁgOrmﬁlqot?ﬂ%WQP?Pcem%Qﬁd%‘&%‘lr\lrg@?%%}ﬁ g%‘)ﬁ@%tﬂ”giﬂnm&eég@&“ywﬁ
pol ynucl egig'eﬂfcaﬁ RRINESERrably 3R idbyibEd] @) RAtJrem: RSN THESroBECHMRInerd@aMN t O

t he skill artirsan.” Preferred stringent 3o hybridization conditions
i ncl ude ovgmmiajptompusezaidasrl Satucleodss; prefarabbl. at leesh 3@ ongledtisiengnd mavhave

f i de, 5xSSC (150 d M dj i 5 di
phosphat 6 ot R Uafic oo e § Pegr e 11 b Evash WHH3PC. “ana 20

m cr ogr an g{ici<d88&t Pagiduladly preferred primers will have between 20 and 25 nucleotides. In

20  particular, polypeptides or polynucleotides derived from sequences from homologous
animal origin could be used as immunogens to obtain a cross-reactive immune response to

the human gene.

A polynucleotide encoding a polypeptide of the present invention, including homologs from
25  species other than human, may be obtained by a process which comprises the steps of
screening an appropriate library under stringent hybridization conditions with a labeled
probe having the sequence of SEQ ID NO: 1 or SEQ ID NO:6 or a fragment thereof; and
isolating full-length cDNA and genomic clones containing said polynucleotide sequence.

Such hybridization techniques are well known to the skilled artisan. Preferred stringent

30  hybridization conditions include overnight incubation at 42°C in a solution comprising: 50%
formamide, 5xSSC (150mM NaCl, 15mM trisodium citrate), 50 mM sodium phosphate
(pH7.6), 5x Denhardt's solution, 10 % dextran sulfate, and 20 microgram/ml denatured,

17



WO 01/ 62778 PCT/ EP01/ 01779 sheared sal non sperm DNA; foll owed by washing
the filters in Olx SSC at about 65C. Thus the present invention also

i ncl udes pol ynucl eoti des obt ai nabl e by screening an appr i ifarary
under sti%&e@i@z'ﬁ?bri di zati on conditions with a I abel ed pr S&T/ﬁg@(olrllg t he

sequence of SEQ ID NO:'1 or SEQ IDNG. 6 or a fragnent thereof. 5 The skilled
artisan Wishdaraininemi speem T4, followerblyweshsrgshe fitters §u0. 5% 88C abrrusefiéence wil |
be inconmplete, in that the regqi codi ng,far, t .pol.ypeptide is short at
the 5 end ™8t TemEScRONEnt9hairnal BOgs & LETLFIReT ATRGOL: BYA P AR nd wel |
known to iK libla8Puider ket Hybti@iz@tndloRditibs With £ notlad pfINARaving thext end
short cDNkEI,S}%?%r exanpl e {hgggg bgsed on the nmethod of Rapid Amplification
of cDNA enemetRACSEQ §2d0:1 or SEQARPI@:6 crrdtagasnichergpl.  PNAS  USA 85,
8998-9002, 1988). Recent nodifications of the technique, exenplified by the

Mar at hénTM t echnol ogy (O ontech Laboratories Inc.) for exanple, have

si gni fi cantyeykilfad aitiseh iwfill @gprebigtesBar @hnimrcasange tsoENADN Asequeacdirilabdion TM
t echnol ogy, cDNAs have been prepared from nRNA extracted_frqm.a chosen
tissue andneempletgaptiert thesregioareding fPykhe #alyprRilcds Shprbdhe ?&I&@gé’if ?heaci d
arrplificat??\pA(PCR) is then carried out to anplify the 'mssing’ 5 end of
the cDNA S Ng a conbi nation of gene specific and adaptor specific

ol i gonucl eotide priners. The PCR reaction is then repeated using 'nested

primers, that is, 20 primers designed to anneal wthin the anplified

D b’ ((herecks Foyean mathpsar A wel AR sk Pty |,
the adapt qfy SEEHEASRARNG SudaNBos RN A, forRikhiBle thoRlbased i@k mdthod drer 5' in
t he known gene “sequence). The products of this reaction can then be

anal ysed RapENAmpbGoatin ofe D eads (RACEX(ier, forermpls Aisehmpst @l FNASr by

L oquence, (A BaridfBiogtau o SR Eent gt eptaT Tl e i B et En By L7,
sequence 3\251%16%& RBhidbgy (MBoktes DaboRhiofikEnb) forliaimBle, hRRCHERT ety

pol ypeptides of the presént invention nay be prepared by processes well
known jsn tsiraplafidd the seargefoefiorgat tHNdsgilmtherMearathontv tsehnadogye PNAS hage

expression systens. 30 Al di ngl in a. further aspect he present
i nvent i on begt a{eegepgroghnm§§gg%¥fj g?@tae‘mom..tésﬁue Iagaé’ orase%B?rifﬁ_ucl eoti de
of the pr Glgg{éh JnfYERhiA8, NulleROstd Erﬁhl'iﬁca‘ﬁ'@h CPCRY B tHaN@licPbilyo a@pUiNEer ed
W th such pression sytens and to the production of pol gpept i des of the 18
'missing' 5' end of the cDNA using a combination of gene specific and adaptor specific
oligonucleotide primers. The PCR reaction is then repeated using ‘nested' primers, that is,
20  primers designed to anneal within the amplified product (typically an adaptor specific
primer that anneals further 3' in the adaptor sequence and a gene specific primer that
anneals further 5' in the known gene sequence). The products of this reaction can then be
analysed by DNA sequencing and a full-length cDNA constructed either by joining the
product directly to the existing cDNA to give a complete sequence, or carrying out a

25  separate full-length PCR using the new sequence information for the design of the 5'

primer.

Recombinant polypeptides of the present invention may be prepared by processes well
known in the art from genetically engineered host cells comprising expression systems.

30  Accordingly, in a further aspect, the present invention relates to an expression system which
comprises a polynucleotide of the preseﬂt invention, to host cells which are genetically

engineered with such expression sytems and to the production of polypeptides of the
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WO 01/ 62778 PCT/ EP01/ 01779 invention by reconbi nant techniques. Cell-free
transl ation systens can al so be enployed to produce such proteins using
RNAs derived fromthe DNA constructs of the present invention. 5 For

r econbi narWOPHe6I@%t i on, host cells can be genetically engi F&dygIOy™

i ncorporate expression systens or portions thereof for polynucl eotides of
t he pr eseninvemtioarbyiregombihant taohlmiqmdso Qeliffrep dlaysiatoinesystenie san alsabdangiloydltd s can

be effected met hods .descri t rd | aborato nual s, such
oe Bt o cprodtee TgnaeinsatOR bR R 26 PR LS AR Bk bR e S, B!
al -, Mol eciphadtiond oni ng: A Laboratory Manual, 2nd Ed., Cold 10 Spring Harbor

Laboratory Press, Cold Spring Harbor, N Y. (1989). Preferred such nethods
include, for instance, calcium phosphate transfection, DEAE-dextran

nmedi at ed tgansfect.i on r.ans ctlon t.onic
i pi d- medi 88 éd"¥Y fban dltmc:)thon ié?sg lfsgg%%é : %’H eé&ﬂgf lgcorp%rgtreape

| oadi ng, b@dplrésﬁlbh@ysltéihs’ &Cb&ﬁdr@fﬂqéﬁéoflf&f}ﬁ%hﬁlﬁotuﬂe'é oP&ﬁfp@d’s@ﬂiﬂlﬂvdnH@n proteins of
the invention are cqoexpressed with thiogredoxin_in trans

Coexpr essi BFoductionjod pelyaugleptides mtodipst Gedlp sarsbg gifested biygnfrsb%irs éﬁ?c@aed B &Y
antigen freg @afq la%}'af%'i'ﬁﬁil%ﬁd& VhdhDe Wavis I?:?al” Qﬁglcfl\%thws% @ﬁﬁ@cula}- miQpgHoxi n

coexpressi on eases the sol ubi lisation of e proteins of the invention.
Thi or edoxi (ri%@sm;irseg&mmk daas Mblsoular Cleniggi A& l@mratomwaoualdnd;ﬁd;t@ldm

Repr estint oSS FRRSRIABEATY Zesr-aiie Soenierer el (1B8h e Bredbictentiodssycn

as Strept 0&191‘&8& 'for ﬁ&t&?&é}’ &Q&%cﬂhoéhat‘é%Iahsfeﬁoheﬁﬁﬂ'@(@&%aﬁﬁﬁdﬁ%'Ulah%ctﬁklbt ilis
cells; fungal cells, such as yeast cells and Aspergillus cells: insect

cells suc htrasvmgs,cpmdlme@@ﬂamospcbmmmedlat@mnsfedtio& elecimopomtiosel | s such as
CHO, CGCs, HeL&m C 1%; ?2§P§B€ ; &@3 andy&fwﬁglnelanona 25 cells; and
pl ant cel | gans &Pg’ast 2(?5? i) SB‘(‘FW LEF & can be used, for

i nstance, chronosonal, episomal and virus-derived systens, e.g., vectors
derived from bacteri al pl asm ds, from bacteriophage, fromtransposons,

from y&ast Préfﬁr%bmﬂse PrPiedt QT HaSiy SN @ PREXPESSSAUr YA Q@oryéta@v R ESHBEDARI
el ementss, &g}éékmﬂ%?ﬁué%ég&lﬂ%n Q‘gl?susle%qs uiﬂAfﬁ 33 1}1%?&&\6% \é%ép“a?rﬁxf%gor ang as

SVv40, vacclni VI ruses €enovi ruses viruses, ‘pse I es
vi ruses anthioredixirowithostehe neaddorpoteases Hﬁorevleﬁnfcbexpressml dagdsithers t her eof ,

:ﬂgﬂ :: Egﬁ;@g&é}% %g ngr O&e@g lo?'ﬁ?égﬁ_%l?lgnb%ﬁore&o?(%]gcge?cpgegsr}grtl Ih:gt:s a?léoe:ge nts.
significant impact on protein purification yield, on purified-protein solubility and quality.
20
Representative examples of appropriate hosts include bacterial cells, such as Syreptococcis
Staphylococci» E. coli> Streptomyces 34 Bacillus subtilis cells; fungal cells, such as yeast
cells and 4spergillys cells; nsect cells such as Drosophila S2 and Spodoprera S cells;
animal cells such as CHO, COS, HelLa, C127, 3T3, BHK, HEK 293 and Bowes melanoma
25  cells; and plant cells.

A great variety of expression systems can be used, for instance, chromosomal, episomal
and virus-derived systems, e.g., vectors derived from bacterial plasmids, from
bacteriophage, from transposons, from yeast episomes, from insertion elements, from

30  yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such as
SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and
retroviruses, and vectors derived from combinations thereof, such as those derived from
plasmid and bacteriophage genetic elements, such as cosmids and phagemids. The
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WO 01/62778 PCT/ EP01/ 01779 expression systens may contain control regions
that regulate as well as engender expression. Cenerally, any system or

vector which is able to maintain, propagate or express a (13.gt|de to
produce a“WIY&Btide in a host may be used. The appropri at e nuc eoti de

sequence may be inserted into an expression s emb ny of variety of 5
wel | - knowsXBiessiPR B steTes m@éPﬁﬂtﬂHégnﬁ‘gl}EﬁO%t atf% 1&%&%‘{ Zl Qgteﬂggrlgleget forth in
Sanbr ook BEvectoraien Al M/ oVRik@ln &Y or

Appr opr i a?ese(psggé?%t fjgllﬁ&%l}%%g?l QIS%% ‘lSee i ncor por at ecci) into t&%%& red

pol ypept i dgpiess apdlynndenidetto produf:e apelyptmmllaaédstpn@tbﬁ ysedi Frecrpprepriatgren of
t he endopl asm G.reticulum the asmc S r_the ext raceII ar

envi r onme e e?ﬂ%es%ﬁqg?’tfﬁé'i‘aé' Ws%@ ﬁa&ae?ﬁB{?ésp?‘bSXSﬁeé“ Y)fi%% t}()r%t hey nay
be 1o Qet efl-RUpUSaRi ButhStecHliguesxfucass) foneamyilenhesaypetaosh uh)saxabroekqnbl nant
live mcroorganism such as_a virus_or bacterium The gene, of ier est can

be i nsert e Muleua&legnsnt Laboratory Yenpgldgmsth ARPTORAE, CBerUOBa?(‘:%né SiTO#

| nocul atign.and in wui.vo ect i C 9 in 15
ivo expr SeirarPuRetilS AEIGEH BB E o skE et ke thddat £

Ther ef or e,indonhé€ Riniedl dftmamdpme;m@mnmhmnumlpeap]as&a& spmmthg extravaliageni ¢

pol ypeptides of the present inventi on are | Rﬁl?uced |nt sui tabl e

manmal i an enwEeNEEN Jhesssigneaay borndogendty t%lHV PH%%‘ dRCHA RS wn

viral - bas 5[55.5 one illustrative enbodi nent, 20 retroviruses

pr ovi dg a%cge?l%/}é%l enil %d effective platformfor gene delivery systens. A
sel ected nucl eotide sequence encodlng a pol ypeptide of the present
invention can be inserted in a vect o mantﬁi‘}%ac.ka ed in retroviral

parti cl es ThsicrgresHen Ry oay STt FHETPEZABIEE el 334 VI ¥an
then be isglatigs ?Hg géigd df‘{ﬁt@ﬁ:@t R R 1§éél9ﬂe§@ﬂtot Lg\slﬂaﬁ%rof afliveirédoasdinat i ve

retroviral systens have been describ c% . 5,219, 740;
MIler 25 vamgd ORbagemH. 1§®9ylaap@wbmmzm@§e ongathgbis: hVﬁAVF*Ftef wilhleagyto 41 990)

et al 15 19 Bragon b g AR hich of iy b %) 3 Bor o Lawr i
and Tem n (1993) Cur. Opin. Genet. Develop. 3:102-109. 30 In addition, a

nunber of illustrative adenovirus-based systens have al so been descr.i bed
Unl i ke r etThewifpies ssceinggmbodimeitamel yuelsotites meeding BREHROSHIRRIVRPHLES

meer b1 ondlt I AG AR AR o LTI SPlesfp Byt SR 61 Sntich

using any of a number of known viral-based systems. In one illustrative embodiment,

20  retroviruses provide a convenient and effective platform for gene delivery systems. A
selected nucleotide sequence encoding a polypeptide of the present invention can be
inserted into a vector and packaged in retroviral particles using techniques known in the
art. The recombinant virus can then be isolated and delivered to a subject. A number of
illustrative retroviral systems have been described (e.g., U.S. Pat. No. 5,219,740; Miller

25 and Rosman (1989) BioTechniques 7:980-990; Miller, A. D. (1990) Human Gene
Therapy 1:5-14; Scarpa et al. (1991) Virology 180:849-852; Burns et al. (1993) Proc.
Natl. Acad. Sci. USA 90:8033-8037; and Boris-Lawrie and Temin (1993) Cur. Opin.
Genet. Develop. 3:102-109.

30 In addition, a number of illustrative adenovirus-based systems have also been described.
Unlike retroviruses which integrate into the host genome, adenoviruses persist

extrachromosomally thus minimizing the risks associated with insertional mutagenesis

20



(Haj - Ahmad and Graham (1986) J. Virol. 57:267-274; Bett et al. (1993) J.
Virol. 67:5911-5921; Mttereder et al. (1994) Human Gene Ther apy

5:717-729, Spth.gt al.  (1994) J. Virol. 68:933-940; Barr gbralpoé133°4)
Gene Thergvpy 122 -58; Berkner, K L. (1988) BioTechni ques 6:616-629; and

?;:I g 2 o?;s 21)@355}‘2’39%% ﬁﬁw F?ﬁgg? '(r)?gély §¥ zgﬁé—z?]g;véele%g%t.saclj\@éeéeﬁ leZ}af\i/r 8{' oped for

pol ynucl ecd: sty 1085211y Rfidtere A\t WE ¢ 19945 Hudan [Gene Gadiapy SCTITS120y Skt Wisi ng
techniques well known in the art. Nos. 5,173,414 and

See, e.g., US Pat.
5, 139, 941; (1P Narol- %1331 0pBIT & ak { BI94NGsne Tesrapy 6:2678: BstkraibXo3t 03769;
Lebkowski I 8. | BlePLr (& - : u.e4.al.
(1990) Vac@it)% sBlgé)&%ﬁ(iugygbéﬁ?nG&gghéé%%erEfgélbl('%? g)?gﬁ rg%gf?ﬁh%g‘??e'rﬁ B. J.
(1992) Curgmiht Opinion in Biotechnol ogy 3:533-539; Miuzyczka, N. (1992)
Current Topics in Mcrobiol. and I mmunol. 158:97-129; Kotin, R M (1994)
Human Gene Therapy 5:793-801; Shelling and Smth (1994) Gene Therapy
1:165-169; 15 and Zhou et al. (1994) J. Exp. Med. 179:1867-1875. Additional
viral vectpgsoudsaind-adsetiadehvirie (A RY) hB&oNdEleRisthads hlo BBéEddleRpe@RE0dI NY
pol ypeptides of the present invention by gene transfer include those
derived f ruphynusteopds deliveny.| AA ¥ivegioragsade readily canstustast using teFlimugueangllavi an

poxvi rus. By way . of npl e, ; V. i QY i i t ressing the
ovel | moi oot St Vs N 247 SRR B RE R

pol ypept i deubligatidn Nbs. iWioeni®E®70 ahe WD 93376 Tiedkewsig et ol (1988) Maleci Cell.s

adj acent to a vaccinia pronoter_ and fl anking vaccinia DNA seguences, such
as the seRigbici938mI96i ﬁglcswmhi(wokNﬁa@eexwoldrﬁp@ngxﬁétb@r LakorpieBh used
to transf : ' %[g Ve i : i.ni,a

Honol ogouglgrtresésg’g(l“‘n%?e ﬁ’al?ﬁoﬁfbs?gé @lelr;ije to lﬁir?\)gg#t% 1%%&6}{?1&33%&/%25'3? %)irbdrmt rﬂ%lf 1aI's t he
gene encodilpgR)tergmo Typiepin Migcrobioi.ahé Irestunbh 68:0hd 225K viim,&R. Me(idp®. The

resul ting TK sup. (-). recophi an.be sel ect cul turin s in
the presenc&ngh gﬁlg‘fb%rg%%gtj 93‘%%1 gtéerﬁérfﬁ)a"&l ‘{’Q‘iﬂh g&? ?yg‘Fn"pbéﬁ 13?‘ E§11 giant

theretn. AnMaaplRt ar PERAS] IResidond.1g¢s{gst i on system can be conveniently
used to provide for ‘inducible, transient expression or coexpression of one

or rmore p?A&pﬁ@ﬁél JE51 RRGE Hz@&i foﬁ%mﬁﬁ'g ﬁleiaacizpéﬁci&ﬁlohe%%&t e tq}ﬁ};ggani sm In

this particular system cells are first infected in vitro w a vaccinia
vi rus r ecqgrddypeptitiestdfahe presant @s/ehtien by gtrertranpfeagelude thdde d2tviiroh/tbEFd8

PCT/ EPOL/ QLTLD oePoLMIIeraze, IS, DOLYIEY 238, dL3Rlaxs, XUt glLe, srect ol tY

virus recombinants expressing the novel molecules can be constructed as follows. The

20 DNA encoding a polypeptide is first inserted into an appropriate vector so that it is
adjacent to a vaccinia promoter and flanking vaccinia DNA sequences, such as the
sequence encoding thymidine kinase (TK). This vector is then used to transfect cells
which are simultaneously infected with vaccinia. Homologous recombination serves to
insert the vaccinia promoter plus the gene encoding the polypeptide of interest into the

25  viral genome. The resulting TK.sup.(-) recombinant can be selected by culturing the cells

in the presence of 5-bromodeoxyuridine and picking viral plaques resistant thereto.

A vaccinia-based infection/transfection system can be conveniently used to provide for
inducible, transient expression or coexpression of one or more polypeptides described
30  herein in host cells of an organism. In this particular system, cells are first infected in

vitro with a vaccinia virus recombinant that encodes the bacteriophage T7 RNA

21



tenpl ates bearing T7 pronoters. Followi ng infection, cells are transfected
with the pol ynucl eoti de or polynucleotides of interest, driven by a T7
pronoter. The @ nmerase expressed in the cytoplasmfrom tpgy @g hy a
virus recSVbiH transcribes the 5 transfected DNA into R s then
transl ated into pol ypeptide by the host. . trans] ati onal hi ner The

net hod pr@@i}@é%’aﬁeo?ﬁﬁlpgm%%@l displaygirEAwsite Sp@?‘?‘&ﬁi”é&?ﬁa{:“ OBEYO%IE?%/}%)% | ar ge

quantitie %ﬂ% | 110 PIPAMGH Scel ISR tréis fbcted BitiPihe St el n and
Moss, Pr 03 rﬁ&(ﬁ%‘é dﬁ léo}ﬁ& Aﬁmf% n87 6743? 6747r Is:ugrest 1et gl Proc.
Nat|.  AcadlynScleotiddSsr ;(olﬁ&ﬁ)eoaaemfzmewiz @rivarobysp fémaemptee | Khe P@Wnpﬁi&iﬁl ruses,
such as the fowl pox and canar viruses, can a ] o deliver the
codi ng sed#RiFEXs 161)‘&’ %Hﬁ ﬁ%%eﬁf‘)%‘icﬁ%fl fr’zﬁﬁeﬁ%?{) Ao Sanig s i

I ruses, expr essi ng

! mmnogen%ﬁlgﬁ%mllﬁﬁmﬁmﬁ’&ﬁ@%en&f&xsfﬁf&@\dﬂtotp@lmﬁﬁ@é byptetest i ve
i mmuni €y adm ni stered to non-avi an speci es. The use of an Avi pox

vector is tp:aslailmﬂl ardchinges ﬂhame@loﬁ@fpﬁdmhlgédav%ttf?@ﬁleﬁh%Plaalﬁlcs peci es
since memers Ao oggaé@%&angﬂ%e{v@xaaﬂd% s S QAHBHANEI ke £0] EFBY. 81

suscept i blpé0 fore are no |ve | matmal i an
cells. NEtaB@ql&onoproerN@tmqmg s@coshi (1990) &Mmemnv UBesstat el. RrewNailn t he
art and enploy genetic reconbi nati on, as described above with respect to

t he produo%qadnSCIOUSMé%@lgé 842218E8. See, e.g., WD 91/12882; WD 89/ 03429;
and WO 92/03545. 20 Any of a nunber of al phavirus vectors can al so be used
for deloi very of polynucl eotide conpositions of the present invention, such
as those vectors described in U S. Patent Nos. 5,843,723, 6,015, 686;

6, 008, 035 Alrdnfivehs 26ipdxviBeses, aich asabe ﬁwvslp@ag@djcamry@@ne/m@ftsman FHepubhiesed

Encephalitis (VE al so be u . 1lJustrative .exarn | es of which can be
found 25 ifd U‘@rﬁl)sa‘fozlfﬁg ygucncss 8%’5‘?%9?? %ﬁ‘fa l%ﬁéa‘él%%" TEovar, > ol ecul ar
conj ugate ME&IIB%CQHS ﬁ&ﬁhnﬁa%nm% d, BtiSkroRinB lcbifeY PRtV e itlemaity bédni n

M chael et al Biol. Chem (1199 268: 6866- 6869 and Wagner et al. Proc.
Nat | . Acachdmuisterdd3o npnggn speciesndbe B30, ancAyipar ¥ectords pagguiagy dgermble

11 ust ok i cmap arafPo R kB Reed e R B R b ety O

systems GapdRevEly UB;Shcaf.th s&soamﬂble avxlaﬂ speécidsennd toarbfoed aranot infeatioe iNat | .

Acad. Sci. USA 86:317-321
mammalian cells. Methods for producing recombinant Avipoxviruses are known in the

art and employ genetic recombination, as described above with respect to the production

of vaccinia viruses. See, e.g., WO 91/12882; WO 89/03429; and WO 92/03545.

20

Any of a number of alphavirus vectors can also be used for delivery of polynucleotide
compositions of the present invention, such as those vectors described in U.S. Patent Nos.
5,843,723; 6,015,686; 6,008,035 and 6,015,694. Certain vectors based on Venezuelan
Equine Encephalitis (VEE) can also be used, illustrative examples of which can be found

25  in U.S. Patent Nos. 5,505,947 and 5,643,576.

Moreover, molecular conjugate vectors, such as the adenovirus chimeric vectors
described in Michael et al. J. Biol. Chem. (1993) 268:6866-6869 and Wagner et al. Proc.
Natl. Acad. Sci. USA (1992) 89:6099-6103, can also be used for gene delivery under the

30 invention.
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1989; Flexner et al., Ann. N. Y. Acad. Sci. 569:86-103, 1989; Flexner et
al., Vaccine 8:17-21, 1990; U S. Patent Nos. 4,603,112, 4,769,330, and
5,017, 487; WD 89/01973; 5 U. S. Patent No. 4,777,127; &B 2,200, 651: EP

0, 345, 242 WQBV/ETTH2805: Berkner, Bi ot echni ques 6: 616- 627, PEIEROIBIILNt el d
et al., Science 252:431-434, 1991; Kolls et al., Proc. Natl. Acad. Sci.
USA 91: 215Azidgionabdlpstratiiegniormpiegn ent thgse andmytlens knpian|viralpbasgd dgevery syggats

Guzman et Sh oo (iR GEUEAE, b Mot SOUTH 6 e BEEer Lot e
vays in ordar 1o gbtain [1ee vare ae ek L Ve yaec nes o Se A part of
(he | nvenBi Gl 1890 e PRET N Bt L b1 O0 R Lok a8 ey B

i nt egr at edyj Q0 RARIANITE 201 6B ifdogé%tl;EP%'izi-s,%ﬂ'ging) 9% REEG. HMfERY be in

the specifi¢ location and orientation via honbdl ogous recorbination (gene
r epl acenmenB)oredhniduesyd 0edA7nt ¥, Roewnféld ehalr, gugare 250 lspEeilPPL Kdlbeatl.on
(gene augnentation). In yet fur ligren t he, pol ynucl eoti de may be
stably nai fred Mg daed Wél-ééﬁAl91a§sf§£]sggg§§‘gt1€%5'§?l?o%1"Psré’g-n@qlf{ Aspd¥GA. Such
20 pol ynucl got 4.AE14980MB0L S1998; Gaphaoses., Cg@ggg?n §?gg@mszss,at9§3;i aident to
permt rmaintenance and replication i ndependent of or in synchronization
wi th the hé&semewet aloy@l ekes. THE2HahWer 1999 whi ch t he expression construct is
delivered to a cell and where in the cell the polynucleotide remains is

dependent @he tdeenbypat bic exqoagsnicms desesibedighoveph by eduleRt of atcmnotet @r
enbodi nent of the invention, a gol nucl eo igg.is adniniét%red/del}%ered as
"naked" DNAEIUS™BRAMPIET HsOUBBLVPHAFIF SR HVeacgines akp form part of the

259: 1745- 1742ntid993 and revi ewed by Cohen, Science 259:1691-1692, 1993.
The uptake of naked DNA may be increased by coating the DNA onto

bi odegr adabl e beads, which are efficiently transported into the cells. 30
In still another enbodi ment, a conposition of the present invention can be
delivered via a particle bonbardnment approach, many of which have been

descri hed. I ger@ierhbbdifienR] 4 ¥&lynideoliQe Qddythe iR ghited infthé @driohfe ofx@r®Rk €,
gas-driven %?I’ i.cl e accel erahi on._can bfg chi.eved with devices such as those
manuf act ur & 'bt}“?)&}%ﬁ@??%‘b{naﬁ & MhiRE SRtq G logatsreandgregaion wig hopriostitder j ect

Vacci nes | i b MadhS Ofkne WplaceRRAT AR 65 iRlz- Bk . ALGodesiRetd n U S

Pat ent Nos.
location (gene augmentation). In yet further embodiments, the polynucleotide may be

stably maintained in the cell as a separate, episomal segment of DNA. Such

20 polyhucleotide segments or "episomes" encode sequences sufficient to permit
maintenance and replication independent of or in synchronization with the host cell cycle.
The manner in which the expression construct is delivered to a cell and where in the cell

the polynucleotide remains is dependent on the type of expression construct employed.

25  In another embodiment of the invention, a polynucleotide is administered/delivered as
“naked” DNA, for example as described in Ulmer et al., Spjgnce 259:1745-1749, 1993

and reviewed by Cohen, §cience 259:1691-1692, 1993. The uptake of naked DNA may
be increased by coating the DNA onto biodegradable beads, which are efficiently
transported into the cells.

30
In still another embodiment, a composition of the present invention can be delivered via a

particle bombardment approach, many of which have been described. In one illustrative
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5, 846, 796; 6, 010, 478; 5, 865, 796; 5,584,807; and EP Patent No. 0500 799.
This approach 5 offers a needl e-free delivery approach wherein a dry powder

formul ati roscopi ¢ particles, such as pol ynucl eoti
pol ypepti 8@08&?{%& es, are accel erat ed to h| gh speed W t h."%%’ﬁ{?é?}ﬁ%w gas

j et gener at edpg Band hel, deV| ce g?ff art| cl es | g{o a
target tisSHR ¥5aﬁ' BYgigpartiglg apee %{att‘ h‘ﬁ eVIB‘fSrFé‘F d&H°%tes and
met hods t hgbniEkuRe mweg%armﬁﬁa&hhmmwQ@@H&dIeﬁyaﬂm&&aéxﬂet of
conpositions of the present invention include those provid Bi oj ect,

| nc. ( Port Vagrines@my). (MadisencWahporos exdmpips efwhick argedeseriisddn |LhS Li}la@mi’@ﬁent
Nos. 4,79 , 3 3 5 and
5. 093, 412, B0 Rt e S SG 7o e B bA e BEEAtens R B dhi SR

purified fmems aeeedibifftadtlieey hpprobdi whesindydriveblvdkinovnulatibhedmidroglopidi ng
ammoni um sul fate or et hanol precipitation, acid extraction, anjon or

cation exchritigles, éwfb@ﬁea%gruakﬂwde PR pPRIIEE Paltislss. anpensteragd kpipigh speed

hydr ophobi f LY

hydr oxyl ap‘g' 1.Lit’ﬁe%e%h ogeg%%gg e(tzlthl%rﬁ1 dc %&gélgg%h&%aﬁ}gg%@ pr e? erably,
ion netal qfdet rikduy ofﬁnte:’estorrat ography (1 MAC) is enployed for purification.
Wel | known techniques for refolding proteins may be enpl oyed to regenerate
active conformati on when the polypeptide is denatured during intracellular
synt hegj s, Idﬁsx%la@éd QR offbf ddviGRlEh® hetHYAR HE MmayHRAE @D for2aRaa et the
invention relates to a nethod for inducing , re-inforcing 25 or nodul ating
an i nmunol m;dballessrleppbmef ¢ompostremeal thﬂmr@hntaomgrtlose@cludwbumnrpm@ed he

manmal W t r.a e entire pol ol.y i of the
vent i on. Biogibdnan Bt O s AEnlds YERREh e R T h el isfee for
i mrunopr Opbyb(axw, 50064,410F 5 80233pE3L8 81 SHOUREE; DE2GETL/G 5,999,812
particularly col orectal cancer, ‘and aut oi mune  di sease and rel at ed
conditions. Yet another aspect of the invention relates to a nethod of 30
i nducing, re-inforcing or nodul ating i munol ogi cal response in a mamal

whi ch 1sconlb¢1ms®$ldesjeﬂ ¢ presery iaveptiby paphd nstemeredtamé pprifigkfiomireoaritinanhcall a a

vect or |re ssi,on_of e ol cl eagti de and odln for

Uhe. pol ypeteirs By e e R o e armind R B o e I BB 1 7 79

such an i ngpgelicghtiah of &SR BShahg: cm%@elat@grapmn@sphe@mme&ummo@fagnﬁyI axis
or treatnent of said mammal from di seases. A further aspect of the

i nvent i on Ixirephebictigemptionshnprastegiaply, Alfivichomaggrmhy: hysiowlqpesbigposi t i on)
and to thelt H5Golah B 1EHG hrolh RS SRR M5 brddSbly B8 hetdibiRfyced into a

20  chromatography (IMAC) is employed for purification. Well known techniques for

—

refolding proteins may be employed to regenerate active conformation when the polypeptide

is denatured during intracellular synthesis, isolation and or purification.

Another important aspect of the invention relates to a method for inducing , re-inforcing
25  or modulating an immunological response in a mammal which comprises inoculating the
mammal with a fragment or the entire polypeptide or polynucleotide of the invention,
adequate to produce antibody and/or T cell immune response for immunoprophylaxis or
for therapeutic treatment of cancer, more particularly colorectal cancer, and autoimmune
disease and related conditions. Yet another aspect of the invention relates to a method of
30 inducing, re-inforcing or modulating immunological response in a mammal which
comprises, delivering a polypeptide of the present invention ;4 a vector or cell directing

expression of the polynucleotide and coding for the polypeptide j; 1y, 1n order to induce
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mammal i an host, induce, re-inforce or nodul ate an i mmunol ogi cal response in
that manmal to a pol ypeptide of the present invention wherein the

conposi ti%g(ﬁgégwsl ses a polypeptide or polynucl eotide of w?/ﬁ%@\e/ﬁﬁgi on or

an i mmuno fragnent thereof as herein before defined.

particul arly the i nmunogeni c conposition according to the 10 present
i nventi on gshpRilBERNglagigab resRensatte B GRS ROTSSS TeRpISPRY IS ypept i de,

or i munogenienf JrAAERLMAEESRS givdasdei n the CASB7439 pol ypeptide is
sel ected fromtﬁe group conprising SEQ ID NO 2, SEQID NO 3, SEQ ID NO 7,

SEQ ID NO 10, SEQ ID NGO 11, SEQID NGO 12 or SEQ ID NO 14. In another

Croont Tor & ARG 0 B RS SE R abt (et PEB e g S0 Pl e Lo
wher ei ns t h&ogxgglﬁgéﬁ%xﬂ%%’éiﬂﬂseﬂﬁ Inydaishes Thiddeohpositiehs GiRe iftr@dictd tgk oup

conprising S | r 1, SEQID NO 4, SEQID NO 5, SEQ ID NGO 6, SEQ ID
NO 8, SEQ mBmN@lign hestgndpeayce-infgregor spdulefs ayaomnigologieal yespenseanftlat mul at i on

dine to the : . ; T _
phar maceut raat SEEEbERt Wby Al SRTLMEE D B B io! anian aoun
in the st gmgsdptide or pslypiceaicbfhamrtmiontos ag tmpaheppRabirhyméttakierestakance,

subcut aneous, intranuscular, intravenous, or intradermal Injecti on%l.
For mul at i oheseigheforp detingst Mpie eattichiarly e mminogenicicomPPHEPT decoagng fudic and

non- aqueou [ )8l Nj I solutions which may I n_anti-oxidants,
a1 or 48 " pRistf e b SEA R0 . SRR VLA b SN PoliobNpBid 851 oni
with the b i i : 5 '

Suspens | ond e B DR e e
f or mul at i og®upeympeising rSER 0D &0 SEQ) ID dgxa, SEQN NO-: d,0SEQADNNG: e rSEQ f or

exanpl e, seal ed anmpoul es and vials and npy be stored in a freeze-dried
cond! 1 on PeaH i nSEaHPyNOTE 86 GERI NG 14 e 280 et rrabodis, dhearmogrnic

el 24 2% Yorfdsflon Brikfes #0268 DU CHAR AR oPh CANBAY DA’ © 21 ©° 1O

the in vitro uct I mrune responses to a e entire

pol ypepi i dﬁolgﬁud%litmeycﬂ fagela thirebhwhdt@she CASBTER9ieAtbditig foldbudédtiad (62778
PCT/ EPO1/ 01779 nol ecul e conpri sing_ the polypeptide or polynucleotide of
t he presensel¢aedeiiemdhe gimiprrgmpeisingsSEQ S N@Ad , iSEQIH2 NQ¢t §ﬁ¥1ﬂD AQransBR, and

i sease. AB: NLE: SECUE ML SFHR: FEo SRS R SR QIP N0 eved by i 1
vitro incubation with the entire pol ypeptide or pol ynucl eoti de of
The vaccine formulation according to the invention may further comprise a suitable, i.e.
20 pharmaceutically acceptable carrier- Since a polypeptide may be broken down in the
stomach, it is preferably administered parenterally (for instance, subcutaneous,
intramuscular, intravenous, or intradermal injection). Formulations suitable for parenteral
administration include aqueous and non-aqueous sterile injection solutions which may
contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation
25  isotonic with the blood of the recipient; and aqueous and non-aqueous sterile suspensions
which may include suspending agents or thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example, sealed ampoules and vials
and may be stored in a freeze-dried condition requiring only the addition of the sterile

liquid carrier immediately prior to use.

30
A further aspect of the invention relates to the ; y;so induction of immune responses to a

fragment or the entire polypeptide or polynucleotide of the present invention or a
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5 the present invention or a nolecule conprising the polypeptide or
pol ynucl eotide of the present invention in the presence or absence of

vari ous i munonodul at or nol ecul es. A further aspect of theP& F(ﬂ?()!l%
rel ates tWOM& "fnuni zation of a mammal by administration of antigen
presenting cells nodified by in vitro |loading with part or the entire
pol ypept i delahledomppisageht polypentide on polynuclpesideciltiee prosqnt inyicnEon, Heng

pol ypeptide, of to t.he present invention and.adm nistered in .vivo n
P mnogentaisyh e PR 5o e o M A gl A B S af el it n®

t r ansf ect gflthe MaththhlofoytHerea i@ bOHiseRB! Alctlatbro fithagiBfon®the itnunent i re
pol ynucl eoti de of the present invention or a nolecule conprisin

. nt . . g the
pol ynuc! esystate issAchiewed py e o inghpaten with thq irirg golypentids os #glvnpgeotide of

Accor af ngtl Pehal SRERIGT e AR RSB SAE IR Rl oKt O Ak TURRRP, ©

conpri se preséftieehtive ipme padsende @nbsaes opradasimngnometilator rmadichiesd by in
vitro loading with a gASB7439, pol ypeFti de, or . genetically nodified in
vitro to AxpFBeasRectASHEAB Lo yEalse [ide AREURIZAHER ABR BRFIRA Yy ef fect i ve

carrier. 28mNcsakidh Bgaﬁtﬁgneﬂ'b‘?é_sgﬁﬁn%e(fgﬂg%id@ﬁ% byt N8 PhasaapeEauii gat bi igunogeni ¢

conpositions described herein w onpri se ‘'one of nore inmmunostinulants
i n addi ti emtirt polypeptidenafithopesint ippehiorucl wpledele cpoipyismgtthelpglypeptidbody,

T e L e S P s S R R T

product i opnifen padsentiNERENSGRMbE tramTRAE 1,100, WEBNP¥dcsir Rgntathiika figerertABB7439
25 pol ypeptide or a CASB7439 -encodi ng pol ynucl eotide with a suitable
adj uvant / therenticsspalyHcigetide gf thgenesent invertiion opBanretaede e9Tapiisiye Bigcept abl e

cartyer. ShplBESFLPAANY LRSS, LesSRIthial) Ko anipm aRaGr Rt .,

enhances 8? potenti ates ponse

to an exogshalsingstdred)gn,;,Arean ipmefregerd waypA cafrdingipn degthambenticatonpr i ses
an adjuvant. Many adj uvants contain a 30 substance designed to protect the

anti geh f FURPOSHIANG of SheByentionm Wil fOmPESe ah effectivenanivpdt ofamieen prasemangal oi | |
and a stinul ator, of inmrune responses, é{l\.lgé %3 lipid A Bortadella

pert ussi sc@ls, MpdHiddyein (ite doadinecith &; 47 rplyneatids (e geegh@lY n adj uvant s
are comrefci ) i Da%!F , %@gﬁp . ' jdvant
and Conpl (Far\%g%elg 19\%%861} 6 ‘;%sﬁléccr,}ﬂ %701 17779 txi%}i%g& alj{’&%?lg%y aﬁgggég%\}gri es,
Detroit, MArrer.Merck Adjuvant 65 (Merck and Conpany, Inc., Rahway, NJ);
AS-2 (SmthKline Beecham Phil adel phia, PA); alum numsalts such

20  According to another embodiment, the pharmaceutical/immunogenic compositions
described herein will comprise one or more immunostimulants in addition to the
immunogenic polynucleotide, polypeptide, antibody, T-cell and/or antigen presenting cell
(APC) compositions of this invention. Accordingly there is herein provided a process for
the production of said immunogenic composition, comprising admixing a CASB7439

25 polypeptide or a CASB7439 -encoding polynucleotide with a suitable
adjuvant/immunostimulant, diluent or other pharmaceutically acceptable carrier. An
immunostimulant refers to essentially any substance that enhances or potentiates an
immune response (antibody and/or cell-mediated) to an exogenous antigen. One
preferred type of immunostimulant comprises an adjuvant. Many adjuvants contain a

30 substance designed to protect the antigen from rapid catabolism, such as aluminum
hydroxide or mineral oil, and a stimulator of immune responses, such as lipid A,
Bortadella pertussis O Mycobacterium tuberculosis derived proteins. Certain adjuvants

are commercially available as, for example, Freund's Incomplete Adjuvant and Complete
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as al um num hydr oxi de gel (alum or alum num phosphate; salts of cal cium
iron or zinc; an insoluble suspension of acylated tyrosine; acyl ated
sugars; cationically or anionically 5 derivatized pol ysacchari des;

pol yphospY42 8HEX78 bi odegr adabl e mi cr ospheres; nonophosphor YCIER/AITR and
quil A. Cytokines, such as GMCSF, interleukin-2, -7, -12, and other |ike
growt h f acAdjuwanmn@yicallsbotatories cldetast, M) LMartksAdj\iWwanioh (Merdkadnd (eminmabynent s
of the invention, t agdj.uyant. : ition is preferably one 10 .tha
“nduces. anTemia ey eSpoase Predde B TR R PRLaI TRy PUSRY o
Thl - type gyii@idesh{@ofide gbl_'r(lé'lu?n) of Mianinhba-phodpihtd; balk2of chRNfn tiforf @v@ic; t he
i nduction of cell nediated inmmune responses to an adm nistered antigen. In
contrast, #&n gisolubleessuspensionief acylstpd tyzgsinkiapdated sugars; catiomcally orsniqnicaglyand
IL-10) tend to..f r,.1he induction of hunoral , i ne_.responses. Foll ow ng
appl i cat i oﬁerbvfan%\&t// Ocléarc\gha {sae?drp8\i)fp§8?hﬁze?ng?’n§m%g§%ft$lgﬁ?mws Y5 support an
i Mmune r espEAgshospiadryi Il udasi quil A. @yebkines; dughas GASITISFS aRerldikipn7a-12,
preferred enbodi nent, in which a response_is predom nantly Thl-type, the

| evel of Tadothgrjekegrowil fRelorsamay alsedieaiiedas ¥iwagiseat er extent than the

| evel of Th2-type cytokines. The levels of these cytokines may be readily
assessed using standard assays. For a review of the famlies of cytokines,
see MysmanWithidcd@aii embodiménts.of Bevinvémiounibk adjivadtroiipdsitiah) ij98&rabGeotai n
preferred adjuvants for eliciting a predom nant Thl -t ype, respanse

el uaeh -1 Gl ECR R A BB REG OT OO gROSBhOPYT Bl O AREr er abl y
3- de- O acy}ygt 8grokiHRH PN OFRNOr yE | 18l af 111-08RERETo Mhbthath@kysn srepsal t.
MPL(r) adjuvants are &ail abl e 2% from Cori xa Corporation (Seattle, WA
see, for emadipted imoSinPatspohseblos an ddmBistet2d antigen8 T ¢ Gitdast, 4j A6y DS Ef B

4,912, 094). ont ai ni pg i ucl eot i j n i the . di nucl eot i de
is unnet hyﬁyagggf)oﬁ‘éﬁ% @-gnﬁﬁé’ﬁaggﬂéﬁgmﬁaﬁ@ﬁ?fg%|é@"éﬁ%%}?@&?”% ufnoracl

ol i gonucl et G@Sre o%lsav,el#m%%\{sgﬂa@ma@&ﬁoﬁe@&ah@agprofvﬁfed%?ermla atift W

96/ 02555, WO 99/33488 and U.S. Patent Nos. 6,008,200 and 5, 856, 462.

| Munoss i nslippow Ry IDNANS Cespenpgdhatanclades Tils andiEb2 tynisadspohises. dXdlmplae, by Sat o
et al., Sciepce . 273352 996.. . .Anot her preferred adj nt conpris

Saponi . _SHERTRd ehhoRment IR st § Eeporise N MeFbenty TH) e SR SERA T cs7
(Aqui | a Bi gpbaytoRmes il Acseabd® a grehtantiehtaian M) eve FSTTHR- typPcgiokieb.NThor
Gypsophi | a or  Chenopodi um qui noa saponins . Qther preferred 27 WO 01/ 62778
PCT/ EP01/ Oleyels of thesaeitelinesiaay heraaddy awescd Haing stiaedadpesayn For a Eicadyiuvant

combi nat i ofs rghiifh 6f BHERREL see Mosmann and Coffman, 4uy. Rev. Immunol. 7:145-173,
20 1989.

Certain preferred adjuvants for eliciting a predominantly Thl-type response include, for
example, a combination of monophosphoryl lipid A, preferably 3-de-O-acylated
monophosphoryl lipid A, together with an aluminum salt. MPL® adjuvants are available

25 from Corixa Corporation (Seattle, WA; ¢z, for example, US Patent Nos. 4,436,727,
4,877,611; 4,866,034 and 4,912,094). CpG-containing oligonucleotides (in which the
CpG dinucleotide is unmethylated) also induce a predominantly Thl response. Such
oligonucleotides are well known and are described, for example, in WO 96/02555, WO
99/33488 and U.S. Patent Nos. 6,008,200 and 5,856,462. Immunostimulatory DNA

30  sequences are also described, for example, by Sato et al., Spience 273:352, 1996.
Another preferred adjuvant comprises a saponin, such as Quil A, or derivatives thereof,
including QS21 and QS7 (Aquila Biopharmaceuticals Inc., Framingham, MA); Escin;

Digitonin; or Gypsophila OF Chenopodium quinoa Saponins . Other preferred
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invention, for exanple conbinations of at least two of the follow ng group
conprising @S21, @QS7, Quil A R-escin, or digitonin. 5 Alternatively the
saponin formul ati ons nay be conbi ned with vaccine vehicle SOEPA of

chi t osan ¥P W6HER pol ycati onic pol ymers, polylactide and ¥ Rfho

pol yl actide-co-glycolide particles, poly-Nacetyl glucasam ne-based
pol ymer nfermuatiops mciyde gaore (s e5s §aRANIN Biuihe é&&&%ﬁp%églaaimwgﬁ? BEPE)

modi fi ed le%e{t?&ic ?Mxiaﬁlg)% oS RNES r Aeast b} Or (AR $8bwiRR bidupl BshpriBaRGL i Cl es
of glyéerol I be'to

conposed noesters, etc. The saponins may al so

f or mul at e@Sch, Q8B @libAegmciﬂjoraﬁgtmm.er ol to formparticulate structures
such as |iposones or |SCOVs. Furthernore, the saponins may be fornul ated
together with a pol yoxyethylene ether or ester, in either a

non- payrti i ar, i i o ahest such
as a p‘f’;uc?‘ll&g&rr%ﬁ\ée:w :ﬁilt%)%ggnrrlg f%?@%%@h%@io%ﬂg%%n‘g%n%&gﬁso ll)is ({o%d:t ed
Wi t h exci of @ntosarserodthapoGarbaro pRl yirers, pohdaside und payiatyde-or-glyaylide 15

fornmulated i.n a d owder formwth wder exci pi ent such as lactose. In
one pr ef eP?r@BIe%rPﬁ%myi gﬂ‘f@“&‘a‘j‘lﬁ'}tpﬁ?@ @g?g_rﬂl?tﬂ& %ﬁ%@est‘f?én%ogﬁ%f’tati on of a
nonophos pf?&%%ﬂccllldrﬂleﬁi of\clintl cAlysraBaified pdRkadRiri a8, lifd6Redsnd IWidGardd nation of
@21 and " 3D-WMPL(r) adjuvant, as described in WD 94/00153, or a |ess

r eact ogenpaticlssypasial¢sorempaied of gliieeraigpandestery et c hledisapprins sHgldsother ol , as

d i bed.] 6/ 33739, O 2 f f ' 5
o1 WP BB P B BIREh R S RARE PO SR P3RS
adj uvant ponoME| RAtherRdeYihe §afdnds m3PedRirfhi)ataidp gatadttwiingd  t ocopherol in

an oil-in-water enulsion is described in WO 95/17210. Anot her. enhanced
adj uvant BYI¥PRYRIIARS s of BEC dhBitliea £iNOR-PEFHCH ATl i SHiRFgSIon, or In a

ol i gonucl | | 3 ' ' lry npinathaon of
S s e L R L S S A E ey
addi ti onab¢ foremigped wik extipisils sich asn@arbop@htd micraseaviscosvyg,apmeaydte.  Addi ti onal
illustrative adjuvants for, use in _the pharnaceuti cal 9 ositions of the

| nvent3 on aTREIAILINHTY 2RI PR bR PaRs GRoIpR HERs RGKE. oni 1 on,
California, United 30 States), |ISCOMS (CSL), NM59 (Chi.ron), the SBAS
series of Ienanrafsried embgdimenh ke sdipyantgystern mcludes thanombinasiongifiat hi i ne

res 520 ( oo Aphony RN A8 = SRR e o Kem e S G T A M
PCT/ EP01/ ODMPLe glimvaistand described-ip WOFHAAMES 3 ( AGHs s, resuicgenascdnymsgiogescr i bed
In pend ngvhgesthe 8@5??5'[ quenched with cholesterol, as described in WO 96/33739. Other
20  preferred formulations comprise an oil-in-water emulsion and tocopherol. Another
particularly preferred adjuvant formulation employing QS21, 3D-MPL® adjuvant and

tocopherol in an oil-in-water emulsion is described in WO 95/17210.

Another enhanced adjuvant system involves the combination of a CpG-containing
oligonucleotide and a saponin derivative particularly the combination of CpG and QS21
25  as disclosed in WO 00/09159. Preferably the formulation additionally comprises an oil in

water emulsion and tocopherol.

Additional illustrative adjuvants for use in the pharmaceutical compositions of the
invention include Montanide ISA 720 (Seppic, France), SAF (Chiron, California, United

30 States), ISCOMS (CSL), MF-59 (Chiron), the SBAS series of adjuvants (g, g., SBAS-2 or
SBAS-4, available from SmithKline Beecham, Rixensart, Belgium), Detox (Enhanzyn®)
(Corixa, Hamilton, MT), RC-529 (Corixa, Hamilton, MT) and other aminoalkyl
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Application Serial Nos. 08/853,826 and 09/074, 720, the discl osures of which
are incorporated herein by reference in their entireties, and

pol yoxyet t her adjuvants such as those described i 49A1.
5 O her 9%*@. ‘ﬁ adj uvant s i nclude adjuvant nol ecul es of ?ﬁﬁﬁgﬁﬁgﬁéﬁ

forrrula(l 20) n- A- i1s,1-50,. A i d,or -C(O-, R
o' O 20" ahiegrenthceadRy PR ee G Ry oo st e SABEaP B e P B

i nvention gﬁnéatﬁ)h%e%l Ro¥ 304 R 60hA0bA71 00 AR RIsc Hsii@s 8f whddhykexyet hyl ene
ether of géneral formula (1), wherein n is between 1 and 50, preferably 10

4- 24, rmsnnqomemébm‘yu@y refrreiR gD Hraneniireties, apd polyoxyetdtylenaisther SiuGaes al ky|

and m)st ref abI s a bond. The concentration of the
pol yoxyet ﬁ@ oesteh P! egﬁ%% 98 4&3‘}1e range 0.1-20% preferably from

0.1-10% and . n Preferre
pol yoxjet hyl e@%ﬁrm o el gbice ARV ER S S gTAfe Erise:ormula O
pol yoxyet hyl ene-9-1 auryl ether, pol yoxyethyl ene-9-steoryl ether,

pol yoxyet hyl en ci;ﬁcg @?rxLRet her, pol yoxyet hyl ene-4-1auryl ether,
polyoxyethylene 35- Iauf et her, and polyoxyethylene 23-1 auryl ether.
Pol yoxyet hyl ene et hers such as poI yoxyet(%ene | aur et her are descri bed

in the Merck i ngeseeipmisil-a@i4 igborghar Ris Crped Y]eEH"PLWﬁWt o8Pt ul es
are descrl bed in WD 99/52549. The pol yoxyet hyl ene ether according to the

gener al Aot n)iTrﬁ‘l?)?m% nt nfve dﬁ*?oﬂ doadistsREa vgpcﬁé)fgﬂnﬂﬁﬁiloﬁ‘c% ﬁﬁﬁ Qef _

adj uvant or exa referre uvant conbination Is 2& era W th
CpG as despolrMObEﬁhYlﬁnQ ﬁberpefrggncrgl tqmpbt(éhwhaw i tseatgpercRagd %e‘e@bly

Pt AP SR 8 PPl e R DR BRU e O

By n
al um ni umpsetbiablysUG AlkaS, aalilgrmsmbmiuzmqo&msehﬁmn@ftrelpmydaayemyreyléremersde A
preferred oil-in- mater enmul si on conprises a netabolisible oil, such as

squal ene, shoypie in beaprasrbl-28%d Prieeblydom D - )%peand reest areforablydndhe ed

aspect the nt S 1n19) i d yention
e combi e PE OB B SRRk BB R ol Skt el 01 70
enul si on. pAf@iyétayiahd-9- lilhgl éhér, polysrjcttiyl@rad-sicoryl styr, pohtoalyethglean 885 and/ or
l ecithin and/or tricaprylin. Typ ically for human adm nistration QSZl and

3D MPLISwi Isfeopd chebPohoxypthylepgdelapgl Fﬁlrer, Relyoxysthylere-33-lagyletbasod sych as
10-100g, o Efo%/@tmll)énél'Qg-lauréloélhé}?Pm?Q)?fethyTéﬁy ttrd Yuchne polyoxyethylene lauryl

ether are described in the Merck index (12t edition: entry 7717). These adjuvant
molecules are described in WO 99/52549.

The polyoxyethylene ether according to the general formula (I) above may, if desired, be
20 combined with another adjuvant. For example, a preferred adjuvant combination is

preferably with CpG as described in the pending UK patent application GB 9820956.2.

Preferably a carrier is also present in the vaccine composition according to the invention.
The carrier may be an oil in water emulsion, or an aluminium salt, such as aluminium

25  phosphate or aluminium hydroxide.

A preferred oil-in-water emulsion comprises a metabolisible oil, such as squalene, alpha
tocopherol and Tween 80. In a particularly preferred aspect the antigens in the vaccine

composition according to the invention are combined with QS21 and 3D-MPL n such an
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oil in water wll conmprise from2 to 10% squal ene, from2 to 10% al pha
tocopherol and fromO.3 to 3% tween 80. Preferably the ratio of squal ene:
al pha tocopherql is equal to or less than 1 as this provi stabl e
enul si on. §p‘5f?2§7§ may al so be present at a level of 1% |ﬁ§§’§?}%1%33?es it
maybe advant ageous that the vaccines of the present 10 |nveption w ||
further comusianaAddigionalise oilNgMaies LIRS MRy CQRIpESPEN %‘Q?fsleiﬁ}%‘? erably
contain a n e ¢!, e 9. squalane or squalene, an emulsifier, e.g.
Tween 80, Tn an %’E’ eous carrier. The aqueous carrier may be, for exanple,
phosphate buffered saline. 15 A particularly potent adjuvant fornulation

i nvol ving 821, 3D MPL and tocophe in il in water, .enulsi.on.i
descri bed TYpisaByday "i‘?%?‘gﬂ%‘“ ﬁ%‘é@g{zl Fﬂ%ﬁ%h V%E:l 5 PHF6U lﬁe@svaﬁmﬂ%wt\ilgl ent
vacci ne co L4 _ngr' i _1Macsi I i thesikMant i on
in conbi na@%ﬁé%ﬁ ot K fé%h??égr%?,@“ ’r#agfgrrat%glcgjl) gplgaoatgi%gggjeuse ull wfqor
treating can@evser Will @npaiseifom Ard V0% chalent, floncAnc Bl alpht edavpherel atidseases

3"TH 1 | ndiem R 01’6 AR S iR RN BB ARG od PR ARG

anot her e'ﬁé@?ésf{&ﬂh o th&é}&x%vﬂdeysﬁioi@ﬁabléemhm09%_[11’ 5 @QWRRS bt beRentdesCr i bed
herein is delivered to a host via antigen presenting cells (APCs), such as

dendri ti c leedllo$ | Yrabr sphacasss it Braydielagd yaniegeony that thgrvdcandserd thepresent hat  may
be engineered to b@ f%i Ci e{)at AF;CDs Such cells may, but need not, be
oD D SrBer SR RS

genet i al | B capacity for presenting the antigen,
to inprove activation and/or naintenance of the T 30 cell response, to
have anti-tunor effects per. se and/or to be inmmunol ogically conpatible
with the rMemtaxes oifin water ﬁ@vbmapmaxahlaﬁpa&amslon-%mhﬁy%@@wé%qry be
isolated from rie I; I ' ]%nﬂ; ol udi ng
tunor and Sﬂg?lf?%%regx{m%?g@& sﬁ%eé}g%pﬁ%ég g%&gllﬁ(g) 05%31;, au %ngcﬁg?eéw
syngenei ¢ w; foreRagplke phosphhtk duffefdd Waifkl/ 62778 PCT/ EP01/ 01779 Certain
preferred enbodi nents of the present invention use dendritic cells or
progeniitors thereof as antigen-presenting cells. Dendritic cells are

hi ghl'y pot ﬁ%tani%ﬁﬁﬂygg?éeh??gh@% foﬁﬁfiat%nqw%?, e UBD- P82 kb 1dpherdP@B) and

have been shown to ctive as a physiological adjuvant for eliciting
pr ophyl actdncoibin witer @apelsiongs desciibedmorW OrfiihiIZ19. (see 5 Ti merman and Levy,
Ann. Rev. Med. 50:507-529, 1999). In general, dendritic cells
The present invention also provides a polyvalent vaccine composition comprising a vaccine
20 formulation of the invention in combination with other antigens, in particular antigens useful
for treating cancers, more particularly colorectal cancer, autoimmune diseases and related

conditions. Such a polyvalent vaccine composition may include a TH-1 inducing adjuvant

as hereinbefore described.

25  According to another embodiment of this invention, an immunogenic composition
described herein is delivered to a host via antigen presenting cells (APCs), such as
dendritic cells, macrophages, B cells, monocytes and other cells that may be engineered
to be efficient APCs. Such cells may, but need not, be genetically modified to increase
the capacity for presenting the antigen, to improve activation and/or maintenance of the T

30  cell response, to have anti-tumor effects pep 5 and/or to be immunologically compatible
with the receiver (; o matched HLA haplotyﬁe). APCs may generally be isolated from
any of a variety of biological fluids and organs, including tumor and peritumoral tissues,
and may be autologous, allogeneic, syngeneic or xenogeneic cells.
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may be identified based on their typical shape (stellate in situ, with

mar ked cytoplasm c processes (dendrites) visible in vitro), their ability
to take up, process and present antigens with high efficiency and their
ability t3VQeY$2728 e naive T cell responses. Dendritic cel IPSTHRRIVOL
course, be engineered to express specific cell-surface receptors or 10

| i gands t h@ertan preferetembehitngnts ofithe pesedemderntiongise dendsiticreells goprogemioryi vo,
and such podified dendritic cells _are.contenpl.ated b resent

vent ; on. PREOLA MR RArsE g Ets g DRAF T TS I LA oBlenl AR BB EMerean

ant i gen- | ogeSte@en@l pi,j, 5. §6):245-6111068) axidmoebsdn shaywnhe be affediwiashi n a
vacci ne (see Zitvogel . et at] .,..Nature &d. .4:594- 600, 1998). ,Dendr;;\kji c cells
and pr ogenPllyéPéOH%ﬁia aglvapk 19T Flicdting FRP BERSHSHE BFTaRRUEE AR HBIOE ITREMAE see 15

tumor-infikirg r'n? QJ Iyl erifu | 190959585 199%)] Il E et Aen@liliS cellsy MPH
nodes, JspIJci;en,'I:s m#ﬁIheE]g’l‘E’?'béeltev'%%%l ood of ag%)/ ot%er sui tabl e tissue or
fluid. Formexaeydeatifidéhakeidtonchaelypsal simpe ttelldid f,650nvithatredk e ywaplasnhy

ddi nbi nat j f t.oKi h GMCSF, IL- 4, |1L-13 d/ TNF
o Ul t ur GBOBTSS i BRIAIEY s e view 1 PORADLR BHEFP: BIoS6 MURFERnat  vel y,
CD34 posi %}fgeﬁ@&hﬁ i MeisleRdy H&H&ip%ig%ra%{ivﬁé A9de mlr;eglpeﬂéess:or d bl ood

20 or bone rrow may” be difflerentiatedinto dendritic cell's by adding to
t he cul t ur Pendrgdi agits owiyhd hauirsenbe afgi@ra@SpE expilesBspeTiNFacll-CDefacd regephats ot PS,

13 || gand, andhos oAl DeLmSAIRANNA 83 abiahiciauce df £ erent bas Lo

mat ur at profiferation CE ndFi¥Ye “celTs are

conveni ent )y 4i¢at QeRdrit#ect118 Sre dotariplited bk profehtin®enttdl. | S anMlicehhtivé®o al | ows
a sinple way to discrimnate between two well characterized phenotypes.

However , tddndrifio gelir beareted vesiddes antiger-1onded denritigeglls absd prasemas) mpoksi bl e

i nt er medi i T f | atho I tur. rigok¢ cells are

char act er ?‘%Sgg @Eﬁ%g%aévgl? & %{tgcﬁlf’td gta%é&f’f’ﬁf%f{' é(r%tg ?ggﬁ lugtg!t8 gke and

processin ich correlates with the, hi Xpressi o f C.., receptor
Pha nannocRe Bt lS h periith iy ke Aol T PEIReE oPogh hierer Yen by a
30 lowey expiopssfileatifg cdiREFQitHIMbIE FiSsueitfilftatii OdelIE XPMPE $o8Es, Shle&Lkkinsur f ace
nol ecul es responsible for T cell activation such as class | and class 1|1

MHC, adhesimbiligel| wwedbleed oganygthensugatie gissueor Ead./ Hareremplep depdriticpsls and CD
11) and cogb} gUbaFREMiafER ecul &5 Ltk a oS t'c@%%gz %@ AGMLBBE, TAPCs
may gener a@%g[{%e tr an?@&xé/dvq%%{{] gggp% ynuc eotidé of i ﬁg&g%svent ion (or
portion or4, Ib-13 4¥orVINF 20 culfaedsedimordugies hitatsttheomeagreapsibypept i de, or
an i nmunogeni ¢ portion - . .

Alternatively, CD34 positive cells harvested from peripheral blood, umbilical cord blood

20  or bone marrow may be differentiated into dendritic cells by adding to the culture
medium combinations of GM-CSF, IL-3, TNFy, CD40 ligand, LPS, fIt3 ligand and/or
other compound(s) that induce differentiation, maturation and proliferation of dendritic

cells.

Dendritic cells are conveniently categorized as "immature" and "mature" cells, which
25  allows a simple way to discriminate between two well characterized phenotypes.
However, this nomenclature should not be construed to exclude all possible intermediate
stages of differentiation. Immature dendritic cells are characterized as APC with a high
capacity for antigen uptake and processing, which correlates with the high expression of
Fey receptor and mannose receptor. The mature phenotype is typically characterized by a
30 lower expression of these markers, but a high expression of cell surface molecules

responsible for T cell activation such as class I and class Il MHC, adhesion molecules
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thereof, is expressed on the cell surface. Such transfection nmay take place
ex vivo, and a pharnmaceutical conposition conprising such transfected
cells may then be used for therapeutic purposes, as descri Ehd-

. : . ’ ) 1
Al t er nat i VP §1/62d7%ene del i very vehicle that targets a denggﬁgllp@ﬁé)r ot her
antigen prese

ti N be adnj ni stered t Ui t ing i
Franat oct (o, KA SECGPAL) o oHa BTy FAFelRS e, DLoB. ¢ PERS BRI of ©

dendritic |1's, for exanple, may generally be performed using any nethods
known in t art, such as those described in WO 97/ 24447, or the gene gun
approach descri bed by Mahvi et al., |nmunology and cell Biol ogy

75:456- 460, 1997. Antigen |oading, of dendritic.cells ey . be achi.eved by
i ncubat i ngARenEay greerelly barasiosi g ?BPlyeg‘Fl?%“%qfﬁhet‘Hé r{t’&ﬁgf’r% Wheht i de,
15 DNA (naked \Bﬁaﬂvthg}'egﬂgu&l R3th eNEEQ hd1yREP AN Sr Aimhirdgenic portion

ant i ger?- expressing rec I nant bacterium or viruses (e.g., vaccinia
f owl pox, atlemof/isaxpressed emthievell aerfaoge Sueh Gynsimtionmaydakoriarngy, vivd@nd a

pol ypepti de may be coval ent.ly conjugated to [ nol Qgi ner t hat
provi des 'IP@@T‘T‘CGHB?% cprpgsitio C‘Hﬁ?ljﬁug? s%gltreagﬁt?%ch Stneurlynf(eglt P&glluf/%?ﬁoé
dendritic tﬁ%%edm%upﬁosgé{ la§ @6k cYbtdh@eRONKIGMtvERT &dendaalinetyoghiudd thpar t ner,
separately or 'in the presence of the polypeptide. Wile any suitable
carrier krasatstaodentintie ondther afitigam preseting el mayé)eaadfmwqu@ewé@ﬁfls%d in the

har naceuti cal. ¢ FL: j S i.nventio the.t : i A ||
Pl calty taptng BIPARHEHONBaPocci 2 by T hfiind e Pp hBs RrGRItdeptm |

the presente s Tsetanile, Yy %ﬁae&ﬁyfberpmbamﬂusﬁm argyetapd lopmiraingheramsech of
adm ni stration, includin 0

| udi, r exanple, topical, oral, nasal,, mucosal,
i nt r avenouss,thesetdesatbsAimW O PA2Adhe or thsrRear ,gu%ﬁﬂtrﬂ?ﬁ‘rfgé‘ifr%lbegspd' Mphy z%r]tjscul ar
adm nistragion. Carriers for usesysibhnosucAniba WagaybF aaldriterensinhi ons
are bi oconBR4 BB aﬁﬁﬁelzéj)’/&o@f Z% be bi odegradagl e. I_lnglcertai n enbodi ments,
t he for mulwddcaievpd BY arcabatingptendiidesells or poogesitert delle wjthdhe simegrtpolweplidef

active conmponent release. In other enbodiyents, .however, a pore rapid rate
of rel®as Nﬁw@ﬂke&t‘gl‘?ﬂﬂ‘béﬂ?aéﬂﬁ#w??rr)&f Wrﬁwl%m’gggﬁl?%?s% for mul ati on
of such Cqud}ﬁﬁihmfb‘éckﬁuﬁﬁr|viﬂﬁ'késf’(i§_%tvlaecihie,\/ﬁkwlpcfx,@ddion&nsloslehﬁﬁnisn the art

using 32 WD 01/62778 PCT/ EPO1/01 ~_known techniques. Illustrative
carriers usefons). iPriot b lpadisgathe ppiypeniitis machagsaelenty eanjggated to an

gg:jy'g lhgclt : i%ﬁﬁ&n%gfghééaﬁ %%Heg)stlﬁt %?A\Xé‘é\sg%}:@}f felp k at eX carfitPblbculed! Aub@gsgverdextran

Ive ayed- refease carriers include

supr anol ecyliairiBt O¥e §ia9be pulkBd Ghth LTPEInegatedriamuirotngichl bydnepiephiatlcor e
(e.g., a cross-linked polysaccharide or
20  or in the presence of the polypeptide.

While any suitable carrier known to those of ordinary skill in the art may be employed in
the pharmaceutical compositions of this invention, the type of carrier will typically vary
depending on the mode of administration. Compositions of the present invention may be

»5  formulated for any appropriate manner of administration, including for example, topical,
oral, nasal, mucosal, intravenous, intracranial, intraperitoneal, subcutaneous and

intramuscular administration.

Carriers for use within such pharmaceutical compositions are biocompatible, and may
also be biodegradable. In certain embodiments, the formulation preferably provides a

30 relatively constant level of active component release. In other embodiments, however, a
more rapid rate of release immediately upon administration may be desired. The

formulation of such compositions is well within the level of ordinary skill in the art using
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5 oligosaccharide) and, optionally, an external |ayer conprising an
anphi philic conpound, such as a phospholipid (see e.g., U S. Patent No.

5, 151, 254 applications WO 94/20078, WO 94/23701 apgd Y, 06+R6638) .
The annunt“%lo&/‘g% ve compound contained wthin a sustained release

formul ati on depends upon,,the site of i antation,.the rate and, expected
Lot o oRngal aERatRs Tyt biudtsisTRL bR ar o e Giepaicrra s Ohr
prevent ed. , h014dkdaRALN9Eolide], polyasylas 1850 QeHETE BEHuIN0HBEFAGRAR R like.

m crospheres”(e.g., polylactate polyglycolate) are enployed as carriers
for the cofOfssillusaagvadelayedseieaseetarmiarninclige suprprolegilor bigivaetatsl which

m cr ospher | Scik 1 l e, ,i ) , 897, 268;

5. 076, 105, SEngHE 15@?%%&%%}1?§?%3638§§?08g ,1‘%3?%3%5%2,0344, 5, 407, 609
e doscr! bot n M 90 40na Rt ol ok ences B B o e
useful forSUsHRy2R B‘FH%EQPiidcfnée-g-Aﬁo{'ﬁ)éFenfﬂPugﬁlaﬁ?‘\/@dc%éfiaﬁﬁ’lﬁcﬁgP?% & system
enpl oys a \-ar 25} i - i hose
Goscr ) bed A28 VEQPRTRE Eng B o6EAT, TRE Ak AL EH A Rl et "2

cl ass | - r ewithinct sadtamet] otleaxdedorimblytigphdepghds upes plons esofiimpiantash, RO ratbend

phar maceuti cal ositi oqs of Eg inveng on W.l.l often further conprise
one or mofPC gg op@ffrleasp N2y P Eﬁo’igd?‘?lh@ Rtr %@?frpé‘f\é@n ffered
saline), carbohydrates (e.g., glucose, mannose, sucrose or dextrans),

mannit 81, proteins, polypeptides or amno acids such as glycine,
antioxi dants, bacteriostats, chelating agents such as EDTA or qa%lrm at hi one,

adj uvant s neangther glushatingsmedinsatgipdegrafablcsgicrosphenes haer PRIECREr nul at i on
25 isotonig I I yne i e he-.bl o f _acleghpient,
suspendi ngp déé}ﬁo@%t@f‘ %r%ieg{g)éérlﬁ%ﬁé Sé%@%&s{ogﬁl lcgrrn\ﬁ%%lgg}ésr ?/fat |Sv“ggefn%ﬂp t élr“lr?\ag)tklpvel Y,
conposi t i opisdepradabk micessPhtres arevdistldsed, foRyxdaeplé, ofi WS Faesht dosad BYRPE; | | zat e.
The pharnaceuti cal r’g)osi tions described herei .n%g]?/ be presented in

uni t - dose. P75 K mZi04da S8 | bortial SAhaSY: 3 GoR 8% SEHMP AMSGH08SnG vi al s.

Such cont ai r I : L : 1 he
Steri LTy 408552 otiRndEbais F 6 B HIR Y ohth Y EREIR S, 776
PCT/ EPOL/ OWI799 49X e piad reférencesiceted thescimenilladsodtearsefil] &5 rsarspappicaings.
solutions or emul.sions in oily.or aqueous, vehicles. Al ternatively, a
phar rnatceut‘fgﬁoatﬁerc1 HysEsive Fﬁrﬁ‘eﬁﬂé"ﬁé}' &SE%WPWyﬁaF%@EEQmHIF?IB%IPE%‘ﬁHIF‘ fon

[equi ring QBlewh éditplaktdi fuchs Blosd dedceibbd B WiSAPAENCAE 9,818 baMBdi@t £EY prior
(6] use.

capable of inducing a class I-restricted cytotoxic T lymphocyte responses in a host

20  The pharmaceutical compositions of the invention will often further comprise one or

more buffers (¢ g neutral buffered saline or phosphate buffered saline), carbohydrates
(e.g., glucose, mannose, sucrose or dextrans), mannitol, proteins, polypeptides or amino
acids such as glycine, antioxidants, bacteriostats, chelating agents such as EDTA or
glutathione, adjuvants (¢ g , aluminum hydroxide), solutes that render the formulation

25  isotonic, hypotonic or weakly hypertonic with the blood of a recipient, suspending agents,
thickening agents and/or preservatives. Alternatively, compositions of the present

invention may be formulated as a lyophilizate.

The pharmaceutical compositions described herein may be presented in unit-dose or
30 multi-dose containers, such as sealed ampoules or vials. Such containers are typically

sealed in such a way to preserve the sterility and stability of the formulation until use. In
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5 The devel opnent of suitable dosing and treatnent reginmens for using the
particular conpositions described herein in a variety of treatnent

regi nens, _inhcluding e.g., oral, parenteral, intravenous and
i nt rarrusch‘%d;\ﬁ/(’g% nistration and formulation, is well knoéﬂ’grﬁ.ﬁ%ﬁlﬁﬁ%

sonme of mhichz$re bri efl digcusiﬁd beIOM/for(general Eﬁﬁ oses g

i |1 ust r at i &Reralfopapiale § UG G SUSPERUOTS S R ¢ Vf’f ons

di scl osed &h%%@&&éﬁ?é{esbemtéiﬁéd%ﬁf ﬁghwn?ac@ﬁ@éal SYitRd @by Qélstbféd@ﬁ'a%bi@' As
such, these conpositions may ornmul ated with an inert diluent or with

an assi ni | &iddeconditignaequiring enly thfr additeqn ofeasstgrde 1@u@rp@nmemmedlarﬁéy grionip

soft - shel I‘és%el atin capsule, or they may be conpressed into tablets, or
they may be~incorporated directly with the food of the diet. The active
conpounds may even be incorporated with excipients and used in the form of
i ngestible tablets, buccal tables troches, capsules elixirs, suspensions,
syrups, wafers, 20 and the |ike (see, for exarrpl iowmtz et al-

Nat ur e 199“¢hqvé¢veiqpre@6(@feﬁssabl¢1éosan° %dﬁ@ﬂ%@ntaneglmf@sl I REPSTIRE P GHIAr

Carri er ABnd DRt 3iBdn ib-a vari }?b?'ﬁ%atn%n@43g1§éﬁs 1Helu§no Pea%eﬂf-al
5, 580, 579 an U S Patent 5,792,451). Tablets, troches, pil apsul es

and t he | ijeentenpl, ahsavenond, anmarmngl afd mtreansatlyr aﬁmmckmatwmaad fcormqlrﬁmntss
for exanple, a bi nd , _Such a umtr ant h cornstarch, or
ol at £ e GED i & teipch Some B2 wiiebiart PR fsCisnal BEbK faf ritrt g s mepr
agent,uﬁuqmugﬁnﬁﬁrn starch, potato starch, alginic acid and the like; a
| ubricant, such as magnesi um st ear at e; and a sweeteni ng agent, such as

sucr ose, | act ose or saccharin may be added or a flavoring agent, such as
peppermint, oil of wintergreen, or cherry flavoring. Wen the dosage unit

R

type, a liqu rirer i ou S nay e present
coatings odeliveredt jygrosils edmmdkitfagion e apharsnell Asosurhothesheomgositige maythe For

i nstance, tablets, pills, or _capsules nay be te th shell ar, or
34 WO 01/ ciommal afﬁé’r‘ivﬁh’éil/ ’@E‘?Tbue%fo?‘hwub‘anc%ﬁﬁ’r’%‘ia%?eaﬁ& ga‘faéF‘Fralor dg%nﬁaﬁ%
prepar{ng %Yosg@ﬁfiﬂﬁdugﬂ doff- Qe 20! g Qﬂe oPlﬁ?é'yrEﬁﬁfHE bGable¥scAYARS® tRhEks, or
substantially non-toxic 1 n the am)unt enpl oyéd n addition, the active

conpounds they mag benomrporet diectht wits tst fabdelithealigase preparati on and
formul ations. 5

The active compounds may even be incorporated with excipients and used in the form of
ingestible tablets, buccal tables, troches, capsules, elixirs, suspensions, syrups, wafers,

20  and the like (see, for example, Mathiowitz 4; /., Nature 1997 Mar 27;386(6623):410-4;
Hwang 4 47., Crit Rev Ther Drug Carrier Syst 1998;15(3):243-84; U. S. Patent
5,641,515; U. S. Patent 5,580,579 and U. S. Patent 5,792,451). Tablets, troches, pills,
capsules and the like may also contain any of a variety of additional components, for
example, a binder, such as gum tragacanth, acacia, cornstarch, or gelatin; excipients, such

25 as dicalcium phosphate; a disintegrating agent, such as corn starch, potato starch, alginic
acid and the like; a lubricant, such as magnesium stearate; and a sweetening agent, such
as sucrose, lactose or saccharin may be added or a flavoring agent, such as peppermint,
oil of wintergreen, or cherry flavoring. When the dosage unit form is a capsule, it may
contain, in addition to materials of the above type, a liquid carrier. Various other

30 materials may be present as coatings or to otherwise modify the physical form of the

dosage unit. For instance, tablets, pills, or capsules may be coated with shellac, sugar, or
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Typically, these fornmulations will contain at |east about 0.1 % of the
active conpound or nore, although the percentage of the active

i ngredient(s) may, of course, be varied and nmay convenie ween
about 1 oWs)éz%%ﬁé about 60% or 70% or nore of the weight r%érly@/%ﬁﬁo}rfr@gof t he
total formulation. Naturally, the anount of active corrpound(gz%to in each
t her apeut ibod- | Of eayasa, pny:.Baissis] wSed in prRpaRe Feiparesdiosnhold Ray t hat a

sui tabl e osa i) tai .' 1 ' t und.
Fact ors sen e cutltygifs 808 ARERAB, AR F el dun i e I e e
of adnmi ni gh¢ ativerpmpoattisahaysteeintorpbfagd intssusmined aslemsepeepapdtmnmmd ol ogi cal
considerations will be contenplated by one skilled in the art of preparing
such pharﬁﬁ@%ﬂ@?@§} formul ati ons, and as such, a variety of dosages 15 and
treatment regimens nay be desirable. For oral adm nistration the

conposisti ons of the present invention may alternatively be incorporated
with one or nore excipients in the formof a nouthwash, dentifrice, buccal
tabl et, orBypicplyaescoiormaulblionsguidl contea htylezstabavt t18p ebithe aetiva eemneynd or

Col utfon Stk ateehel egfoeniiln g B R bRl O AL R apLeaf] 27 e

bi car bonatig,y QnvehiSRey 5&bktiverbabdrnt iof LYCard dbburedldedr T0%oar more of the

t herapeutical | y-effective amount to a conposition that may include {\g/ater,

bi nders, vabghigryelims oftheiotaldompydsatian Naturlnghe gWARY of SAUVHAMRABASS

Al ternatively .t [,Ld s [ { i Qhita3@l ution
form t'flat 1rﬁﬁ§chbt§9rgpégggﬁih%g@ rb%gﬂ;? %1891?61% ue ﬁggﬁgetdhlgtrsgﬁlg%%% E}g‘gfvelé in the
mout h. | n deedgeavill el gbtainat iarang given untldosdef thesbmpbirel. thactbed suckrst he

phar maceuti cal  conpositi.ons. . disclosed. herein _parenterally, .intr ously,

i nt r anusc PPy lB?a"é\‘/lélﬂﬁFymP Qaeql ?‘Bﬁg’?ﬁ’lrwte &g 1%?5@18%%&%“%?1%&%/]\@{%? known
to the Sk!alslv%clil ﬁrotﬂ‘lé?ﬁamﬁﬁm% 1 WhisfelRraAb8s FHll bOEIntdRpldRa By e dkillk@in
exanple, in U S Patent 5,543,158; U S. Patent 5,641,515 and U S. Patent

5, 399, 363.thé art ofptepanngsvioh ghaeraceuticabfommintations fand hesusbt § variatp AP as
free base or, 35 WD 01/.62778 PCJ/ EF;O 01779 pharnmacol ogi cal |y accept abl e
sal ts Yy 3¢ TSAEREY EEPRISE% N ly mixed with a surfactant, such as

hydr oxypr opyl cel | ul ose. Di spersions may al so be prepared in glycerol,
l'i quid pol yet hyl ene glycols, and m xtures thereof and in oils. Under
ordinary conditions of storage and us

NS OT. t hese preparations generally wll

cont ai n" a for e5d pdeinigeatiop thecqmpasdions PEQ‘CQ’F BREHIGE t’rﬁ’i“éﬁ;‘?t‘i’oé1 ggﬁt‘_é’ﬁ]é'%e
Is ![ letjls f rea;a}écgogggs@{eﬁ%ﬂ{%ﬂecﬁlmgrg QBiprHistiA BheerobAlorl AR PR heddtRrt N ehatde

tablet, oral spray, or sublingual orally-administered formulation. Alternatively, the active

20 ingredient may be incorporated into an oral solution such as one containing sodium

borate, glycerin and potassium bicarbonate, or dispersed in a dentifrice, or added in a

therapeutically-effective amount to a composition that may include water, binders,

abrasives, flavoring agents, foaming agents, and humectants. Alternatively the

compositions may be fashioned into a tablet or solution form that may be placed under

25  the tongue or otherwise dissolved in the mouth.

In certain circumstances it will be desirable to deliver the pharmaceutical compositions
disclosed herein parenterally, intravenously, intramuscularly, or even intraperitoneally.
Such approaches are well known to the skilled artisan, some of which are further

30 described, for example, in U. S. Patent 5,543,158; U. S. Patent 5,641,515 and U. S. Patent

5,399,363. In certain embodiments, solutions of the active compounds as free base or
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solutions or dispersions and sterile powders for the extenporaneous
preparation of sterile injectable solutions or dispersions (for exanple,
see U S. Patent 5,466,468). In all cases 10 the form nust gf %12‘{]2 e and
must be fMAY/6RYTSt he extent that easy syringability existsPCTE be
stabl e under the conditions of manufacture and storage and nust be

pr eser ved phagadcabigicatly aceaptabhd sedts imey heqrensredoin watersodrbjamisad Witbach as

bact et S Ol 05SSR BBl Shpebeeaghan, o U

cont ai ni ngt anor , cerol, propyl ene

gl ycol, a@ydeicﬂ}'lﬁ@i@@bb}/@ﬂﬂ%én@ B38/c@lsy & mixands theeeolf k@i, 0ilkd idet addiraaryni xt ur es
t her eof , and/ or vegset able oils. Proper fluidity may be naintained, for
exanpl e, tvpnditiens efsterreaandyase; Hgse FrapBatens|gensraly Will pontaiRe nfaSeRYENaite of

t he requi reéiv %rt.&lrﬁosﬁn{i‘éoi the,case of dispersion and/or by the use of
e.lilgee&?’ . T o?g { S.

sur f actant® evention o e action of mcroorgani snms can be
facilitated by various antibacterial and antifungal agents, for exanple,
par abens, chl orobutanol, phenol, sorbic acid, thinerosal, and the 20 |ike.
In many cases, it wll be. preferable . to inclyde isotonic agents, for

exanpl e, §ﬂﬁ%?@”eBEEEHGPHH?LEW%FFﬂggkbﬁ6pgﬂﬁ%§eHﬁgBﬂﬁa?gﬁ”%ﬁqPﬁﬁminjectable
conposi ti QPRtieANoPEsPrabsiUnd st boWierk gt tHS ExtbmpbliBe iR RSk dtioanT sefilagent s
del ayi ng absorption, for exanple, al um num nonostearate and gﬁlatln. 25 In

one enbodiimectablefsolutions endispeasiorsdifdraxemple, FesrlUi  Patenh§9€6.468s dnwllicases t he

sol ution should be.sujtably buffered. |f y, 4 o d. di.| uent
First endi B BB SRTETTY i MuteF b nE S ERARL B kil
parti cul armagyestdbles@idett the Bonditiénsesetiufdchute and stabige ahdmusi bd praseenalls,

i ntramuscul ar, subcutanequs and intraperitoneal admnistration, In this
connect i or#gaiastdhe FoNEMEREs AL RS T QORSANIE S SY 28 Pafteye NS b nown t o

those of i bd idpBrsldndRLdiQh dohGi A E T xaflipHE MORYY Shardcd!
exanpl e, %%‘ﬁeg@a%éeg%‘%g&gg’%ﬁg?g vedm?% c%_ = og P'sot or?i?é NaCl “sol ution and
ei t her addetydl ¢4 0giFcerdl, piopyieneaheohmod yighist falydtiylene glpgadcanddhalikehe
proposed site of .inf usfeon, see for gf(angl & 36 V\@ 01/62778 PCT/EPQ1/ 01779
" Remi n§t orfudalbp BxHEeS (Rsrech aniorayregtableailsy Praper flyidity jagyele Rgiseings ran g
1570- 1580), MRMNsabF 2 Rodthod QRAUS 1¥ithin, BOERSHAhtdninQRCTURe fQRREHI Ng on
t he condi teﬁgﬂﬁgﬁhe subj ect Bsgi_ ng treated. ?I\/br eover, for huﬁrrgn .
adm ni st r gaitods sips mphe aasemf dispetsionsindéos by ske ugsrodserfadsints. meles preventionjofy |
pyr ogeni ci and .t he general safety.an urit.y standards a . ired by
Eon O 11 cehdiot @Gy aFrodrdfint 38 b8 oAl R e n S RSO0 PO R RRRL o
the conposigkhtdTor kaer)1€ READBAY, @hldréBardE phenol, sorbic acid, thimerosal, and the
20 like. In many cases, it will be preferable to include isotonic agents, for example, sugars
or sodium chloride. Prolonged absorption of the injectable compositions can be brought
about by the use in the compositions of agents delaying absorption, for example,

aluminum monostearate and gelatin.

25  In one embodiment, for parenteral administration in an aqueous solution, the solution
should be suitably buffered if necessary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous solutions are especially suitable for
intravenous, intramuscular, subcutaneous and intraperitoneal administration. In this
connection, a sterile aqueous medium that can be employed will be known to those of

30  skill in the art in light of the present disclosure. For example, one dosage may be
dissolved in 1 ml of isotonic NaCl solution and either added to 1000 ml of

hypodermoclysis fluid or injected at the proposed site of infusion, (see for example,
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formulated in a neutral or salt form Illustrative
phar maceuti cal | y-acceptabl e salts include the acid addition salts (forned

with the %@ﬁ%@%sﬂo groups of the protein) and which are 1Q-4RipgEsh7¥$ th

i norganic such as, for exanple, hydrochloric or phosphoric acids, or
such organic acids as acetic, oxalic, tartaric, nmandelic, an e like.

ol Us 1 or eI AR RGs il SSRGS B S5e A8 Pg 4o A

i nor gani ¢ tdh i "wi Srily 0eQH ddPindR &S fle WBhdRBHB P ubject

cal cium o$8¢%5?§%ﬁﬁV§?%§%%égﬁﬁgn ssugﬁ orgaﬁ%%mgéses as ﬁsopropyléﬁ%ne,
t ri met hyl abting trefiedt Mitireer, foolmanareadumidistrateor, ipkeparatiposnwilbpfreduage on, 15
solutions will he adm ni.stered in a manner conpat.ible. . wi th the dosage

f or mul at i oRreiFTably gpees Ef&ﬁﬁ%axmﬁefag“x’é“? ﬂ}frngﬁgrgp Falely | 2pd gpp cstt?l\%ér.égfﬁe
carriers capufrd bPeD£OMMd SrBiBGIARMnds.sol vent s, di spersion nedia,
vehicles, coatings, diluents, antibacterial and antifungal agents,

i sotoni c and absorption delaying 20 agents, buffers, carrier solutions,
suspensi ons, colloids, and the like. The use of such nmedia and agents for
phar maceut i cal t j A 11t i nsof ar
Be any. conyemiol ebSIHR bFOE IRyl The cSBRAR AR SR horeBEPL:

i ngr edi ent forifusated /e neutraher sahidompeliluseatdemhashideoticallysaccepbidapdiatindude
Suppl enmentary actjve ingredients,  can_al so be incorporated_into_ the
conposi t i of acirhddyinesals Ggrmed withhelieq ARINP BroHPe Op thsgireten) épe pdugagre

mol eculiar kol e ABFARMRRRISHIPAS fdriahmBR, ARirocHISRAYCE RPGHA I & Of
simlar untoward reactlon en admnistered to a human.” In certain

enbodi nent sychtdrgamd agidnaeacetic aixabgiptasict mendeliwpgndabe diski Seltedmed with tkmasal

sprays, inhal atjon, and/or o%h r .aerosol deliverg vehi cl es thhqu for
del | ver i ng T8 REEoRYLEZoRs 6P AlsO Re AR LM HISEITE SRR NG 1 BRETHIREct 1y 1o
the lungs Viduhassthssafh AsethosRmAYSciias oPRefc BRE6XiHEE dnd Sudh orgaric bhseSas

Patent 5,756,353 and U S. Patent 5,804,212. Likew se, the delivery of
drugs usi nigoprepylntsa trimedypzne.histdinee piogaing Fak hedikg. dfpoa| formulayrm r ol | ed

ysophdsphatiF Uy iR Rt R RRE: St with ¥ dede Byl

11iste
vel | - known giigh dnksinp bes M epdutically effdcsive.Li kewi se, illustrative transmucosal
drug delivery in the formof a polytetrafl uoroetheyl ene support matrix is
described in U S. Patent 5,780,045. 5 In certain enbodi nents, |iposones,
nanocapsul es, mcroparticles, |lipid particles, vesicles, and the |ike, are

used for tRge b&teRMA Fdbr  bmbhise &@msilltéo%ﬁtSQIiisﬁ&ﬁoH e behiBiégnt i on

coatings, diluents, antibacterial and antifungal agents, isotonic and absorption delaying

20  agents, buffers, carrier solutions, suspensions, colloids, and the like. The use of such
media and agents for pharmaceutical active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the active ingredient, its
use in the therapeutic compositions is contemplated. Supplementary active ingredients
can also be incorporated into the compositions. The phrase

25  "pharmaceutically-acceptable" refers to molecular entities and compositions that do not

produce an allergic or similar untoward reaction when administered to a human.

In certain embodiments, the pharmaceutical compositions may be delivered by intranasal
sprays, inhalation, and/or other aerosol delivery vehicles. Methods for delivering genes,
30 nucleic acids, and peptide compositions directly to the lungs ,;, nasal aerosol sprays has
been described, o g. in U. S. Patent 5,756,353 and U. S. Patent 5,804,212. Likewise, the

delivery of drugs using intranasal microparticle resins (Takenaga 7 4., J Controlled
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into suitable host cells/organisns. In particular, the conpositions of the
present invention may be fornulated for delivery either encapsulated in a

lipid partic | i posonme, a 1o vesicle, a nanosphere, or icle
or the IiR& Llﬁﬁzﬁz"r natively, conposi tions of the pr esent |n§eﬁﬁpgﬁﬁ’(§%n be

bound, either coval ent non- coval ent |y, }he surface of Q?e%h carrier

|
vehi cl es. ﬂgaqedﬁﬁgﬂ\ﬂgr@y %3{(9 2)$é-T9rnd i%%@%ﬂ%ﬁhaéﬂd elyBEebeRInPoURs epar ati ons
as potentigledrsigs slﬁ)aﬁer;{léo%éu.kﬁoaﬁm%h%&e?mat £d ﬁé‘w%@ lﬁg%ll?a'_% n the

art (see for exanp Lasic, Trends Bioteclnol 1998 Ju .
Takakur a, tNmspmnoﬁl deipodeli9eF ivithe, 560 3) 2 @OllidrafluGhativyEne stppakt- matrindsi an J

Exp Biol. 997 u rgalit, Crit Rev Ther Drug Carrier Syst.
1995; 12( 2- gﬁ%@étenbiﬂg%"‘\% 567,434; U.S. Patent 5,552,157; U.S.
Pat ent 5,565 213 U S. Patent 5,738,868 and U.S. Patent 5,795,587, each
specifixally 20 incorporated herein by reference in its entirety).

Li posonmes have been used successfully with a nunber of cell types that are
normal |y lideftpiguimbadimentarigrosermesh pangcpiulgsy micseRrareales, ilined Redii Hes, Yewlm,

o P by o e N8 Pl et SR SR Bl R el PG C
Bi ol . 1990inAP4uitdbd)hoa2de119)organisnad di pamioylar, Ithqpasopmiticns e f fhegeesehit inhentioNA

| ength constraints at .are_typical of viral ed del.iver syst ens.
Li posones rnasoeeﬁ%’éw%%%@réfhmﬁv@rfnw@swﬁ&e%@a@@ e  lpasgiie, ¥r ugs,

radi ot her ARt & ARSHhSre, SPENIR Bl RSikd T ARSRERSY, QORbAGHANSOE the

allosteric e#?ectors an e, into a variety of" cultured cell lines
and ani nal meseﬁﬂnﬂh%mmbdtwuué,@lmfer QB alendp sonescacéentiyoto thppefaceod be
associ at ed t h aut ne responses or unacceptable toxicity after
systeni ¢ dCT YTV ¥ 01/ 62778 PCT/ EP01/ 01779 In certain embodi ments,
| i posones are formed from phospholipids that are dispersed in an aqueous
medi um and spontaneously formmultilanellar concentric bilayer vesicles
(also terned nultilanellar vesicles (II\/LVs) 5 Alternatively, in_other
enbodi ment Bhe foraationauk yssof hpespmpeandiliposqinertike peparasians @&p%@él@b@%l e

”anocaggsu' Grfi s %e%tefa?lgﬁﬁngtvgh?ﬁlogggpﬁéﬂ t %Q%n%eetﬂaf :Ba[@ﬁ@rt slcM RAkL on.

Nanocapsul €s can gener rap conpounds réproduci bl e
way (see, Bitechexld®pBdul; [B(7n3amhar;-Takekuradippén Rinsho DOMae6(NdIPsar m 1998

Dec; 24( 12)Cl']1'1 A 268t)a1 Indian J Exp Biol. 1997 Aug;35(8):801-9; Margalit, Crit Rev Ther Drug

Carrier Syst. 1995;12(2-3):233-61; U.S. Patent 5,567,434; U.S. Patent 5,552,157, U.S.
Patent 5,565,213; U.S. Patent 5,738,868 and U.S. Patent 5,795,587, each specifically

20 incorporated herein by reference in its entirety).

Liposomes have been used successfully with a number of cell types that are normally
difficult to transfect by other procedures, including T cell suspensions, primary
hepatocyte cultures and PC 12 cells (Renneisen ¢ 47 J Biol Chem. 1990 Sep

25 25;265(27):16337-42; Muller 4 47, DNA Cell Biol. 1990 Apr;9(3):221-9). In addition,
liposomes are free of the DNA length constraints that are typical of viral-based delivery
systems. Liposomes have been used effectively to introduce genes, various drugs,
radiotherapeutic agents, enzymes, viruses, transcription factors, allosteric effectors and
the like, into a variety of cultured cell lines and animals. Furthermore, he use of

30  liposomes does not appear to be associated with autoimmune responses or unacceptable

toxicity after systemic delivery.
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to To avoid side effects due to intracellular polyneric overloading, such
ultrafine particles (sized around 0.1 m may be desi gned using pol yners

able to b d in vivo. Such particles can be made a$c485%{bLP9s. for
exanpl e, gvgggﬁgﬁﬁur et al., Cit Rev Ther Drug Carrier Syst. 1988;

5(1):1-20; zur Mihlen et al-, Eur J Pharm Bi opharm 1998 Mar; 45(2):149-55;
Zanbaux et al- J Controlled Release. 1998 Jan 2;50(1-3):31-40; and 15 U.
S. Patent 5,145,684. This invention also.relates to.the use of .

pol ynucl edficqgan “i“ﬁ"’fiﬁée”ft%rhﬁ’f’ﬂ?rmﬁrﬁr o dror BRPSPROIRIS et aﬁsﬁgﬁﬁaféf%& i des
of the pregepheb iRl ind 3pchtAeoROl ¥oERuiteigmellat doR€enti®d Bl Bler d8KidIROMI €5

or reagents specific for the polypeptide of the present invéntion, as

di agnost i o(alseageredsnuldBmikhler vedentes (MICHs) on of genetic or biochenica

markers in blood or tissues that will enable the detection of very early
changes al ong the carcinogenesis pathway will help in determning the best
treatnent for the patient. Surrogate tunmour nmarkers, such as pol ynucl eoti de

expr essi onAlt&anivady, us ethet OmBbdGRASEhdiihfeatien prdvidedBorgiidaicugsalgt cancer.
The identification 25 of expression |evels of 't heq"pol ynucl eoti des of the
i nvent i on ascentabie nareoppsuls formylationnef the sHMARSIBNSt HdheRrsecdf HY§NWSor der and

grading t rﬁa&%?ﬁ%?esﬁ%n %Qﬁerﬁg{]&ﬁfag%i%gfpigﬁﬁ&%n.aglf'%legmegr%du&[)f%%éﬁgga hd O S

t he advancenen ‘the®canc an eterm ned on the presenc absence
of mal i gnasmianipile entamari(eermre g, /b Dopg Ded IndrRkarpo 1 9 DEed4(1dps1 BF-28)he

i ti _hel fect the stagi by identifying . mark
for “t s aghs Bidsib cbo e frbaceligfa 3Bl e oHingy SRR PaHF For et
areas of tRp.Haind Hhe Iag Al Bg d@gigﬁé&sﬁ?g’ﬁcﬁwgﬁ%ﬁf& B9 depAUed) 058l YSih

e
tumour resenbles normel tissue of its sane pe and is aSsessed By its cel
39 WD 01/ Grirti@eRaE HeroddeCss dzscribedy foh ok anggyle dndCatviieur gapr KemisRef Ther Drug

differentiati.on n eot | of the. i ntign can useful in
det er mi ni n aqjﬁ%si{%%ég’cyéf)agg e ?‘ﬂ‘@@%wlhiﬁbpﬁ%@m&gm- r}lB ﬁ%\ti on of the
differenti m};%m?uasb-gs; BAmbAR §§). I CddroBed RERESe. 1598THa 28ROBYSY 14D; assays
offer a process for diagnosing or determning a susceptibility to cancers,
aut oi nruneUd$ Ststent S44d,6841 at ed conditions through di agnosis by nethods
conprising determning froma sanple derived froma subject an abnormally
decreased or increased |level of polypeptide or mMRNA. This nethod of

i egnost < s noin 2, LS enL ol croreeslon. e sxprese ool p
tissue. A @l bbBheNERidbes MBEPretdiR iBhidIL GhEOt foliRrep8dedlifthe form of antibodies
or reagents specific for the polypeptide of the present invention, as diagnostic reagents.
20
The identification of genetic or biochemical markers in blood or tissues that will enable the
detection of very early changes along the carcinogenesis pathway will help in determining
the best treatment for the patient. Surrogate tumour markers, such as polynucleotide
expression, can be used to diagnose different forms and states of cancer. The identification
25  of expression levels of the polynucleotides of the invention will be useful in both the
staging of the cancerous disorder and grading the nature of the cancerous tissue. The staging
process monitors the advancement of the cancer and is determined on the presence or
absence of malignant tissue in the areas biopsied. The polynucleotides of the invention can
help to perfect the staging process by identifying markers for the aggresivity of a cancer, for
30 example the presence in different areas of the body. The grading of the cancer describes

how closely a tumour resembles normal tissue of its same type and is assessed by its cell
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gene, nmRNA, or protein in the two tissues is conpared, for exanple in

nol ecul ar weight, amno acid or nucl eotide sequence, or relative
abundance  indicates a change in the gene, or a gene whi ch-Legif it,
in the ti %W he hunan that was suspected of being disggsgg. ?gﬁ
Decreased or increased expression can be neasured at the | evel . Pol yA

RNA i s fimerpholegy andeather mepskarnaf differentialione 4'he ol yRyrdeotiderd the VERUORSRA
ded b i ' i al :
N S e Ly

pol ynucl e Ion c etected by, tor exanple, in situ
hybri di zatdifgrehtintibh statie of thetcelinsf,a tnmoer se trascri ptase 20 PCR, usi ng

Nort hern blots containing poly A+ nRNA, or any other direct or inderect
RNA det ection nmethod. An increased or decreased expression of a given RNA

ina Si S e%%g&lbﬁﬁ%sagg) BRA £5totQs BoriRiciBind b RUSmEHIROLSIsSepubalty the

transcri pt ‘and/or the éxpressed protein has a role in the disease. Thus
det ect i on daficess, hitgemurer dibeaveand relatsd conditigyahropgh fiegnsisdivigethedsSEQ | D NO 1

relative to normal, | evel. is indicative.of {he_pre rnin the
pati ent. ARIRTSIRS S LEIPGHNg %%’I %Sainwﬁ%g%révr?glﬁeon%%ﬁutﬂgggg‘t% Bgénn%%lg f%?/l% g%rdleolrrati on
of a |ibrapyefed I&%PsBSIAStpEAEBEMRAA aThis st off digghobiaes kruwpl &5 The
relative representation of ESTs in the library can be used to assess the

rel ative r(ﬁffcré_s‘éﬂdteaplie@ﬁiomTh%@ipg@ﬁ"@ntqf AMSEIURE 2PRe I8 5ampared PSMYSeRG sanpl e.
T ohcanigilaisfle 46, St B! ACRAbRnCOARRLEN L BoliEckRlaaRmye! s of 2

ref er eflce 0 ermne ative expressionleve '
pol ynucl eofehelenRNA, bnpRites in théGwd\Bs8liks G200hEh aRAT FdrRA M IE7T InolGntterrw aiEiNA

I b i ed out i i al l.ysis. qf . [ SAGE
ot hodol oguminw/arid gF Buelep e seabenc O aHeevy Anouicsrpdieath  hapRr B AT
di spl ay 'B'%ta*%fié’l«iﬂ% régggﬁefﬁ?fmhgti?gﬂg o?&%mahat%aswgﬁéc@dzo@%bfﬁ@ anal ysi's

whi ch relies on the Icity of nucleotide interactions. 5

Al t er nat i wi$egsedt he conpari son could be made at the protein | evel. The
protein sizes in the two tissues may be conpared using anti bodies to
det ect!3pol ypeptides in Western blots of protein extracts fromthe two

tissues. Bypressd oNintRYQH:xpRdsioH Baebd tkafurddos @hd R letel MPyly ARSI\ Re
det ect ed i mmunol ogi cal |y using anti bodies to the correspondi ng protein.
Furt her first isolated from the two tissues and the detection of mRNA encoded by a gene
corresponding to a differentially expressed polynucleotide of the invention can be
detected by, for example, in situ hybridization in tissue sections, reverse trascriptase-
20 PCR, using Northern blots containing poly A+ mRNA, or any other direct or inderect
RNA detection method. An increased or decreased expression of a given RNA in a
diseased tissue compared to a normal tissue suggests that the transcript and/or the expressed
protein has a role in the disease. Thus detection of a higher or lower level of mMRNA

corresponding to SEQ ID NO: 1 relative to normal level is indicative of the presence of

25  cancer in the patient.

mRNA expression levels in a sample can be determined by generation of a library of
expressed sequence tags (ESTs) from the sample. The relative representation of ESTs in
the library can be used to assess the relative representation of the gene transcript in the
30 starting sample. The EST analysis of the test can then be compared to the EST analysis
of a reference sample to determine the relative expression levels of the polynucleotide of

interest.
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10 assay techniques that can be used to determne levels of a protein, such
as a polypeptide of the present invention, in a sanple derived froma host

are wel | - known those of skill inthe art. A raised or p@ﬁﬁ ¢79Ievel
of pol ype}ﬁ’ﬂod/ész.}égpr ession in the diseased tissue conpared wt tﬁﬁe samne
protein expression level in the normal ti ssuéﬁ izﬂdi.caées that the essed
protein dniRfY ef ¢an; hrecapfiedeRyd using S°Tjgl apxsIS QL ERAS CEPTEFHN t

H
i nvention | RARQR e 996 7o My 4giet eedrani@bisprpe  product
expr essi o’rrlneltﬂgf/\dg?@s encgdclilgeé&ﬁgt gl? #gggfmgggﬁsgu%?ce set for.tﬁ ?_n SEQ I D NO.
1. A conpathablogyf(Fohexaniilt) WS 5,37 0683 )ror hebrdigation anallisisealyeltiralies suthenor nal
ti ssue may akéso be u%ﬁg to . follow the progression or rem ssion of a
di sease. SB°NIPL YuGITABAT TN nucl eot i de sequences in a sanpl e can be
assayed using polynucleotide arrays. These can be used to exam ne
differential expression of genes and to determ ne gene function. For
exanpl e, avliempsively, thieorpparisam epwWé be made ediepretsin lsped {The protein sigesinfhe used to
determne jf .. f G ! r ' ' d 25
bet ween 2 HoF AL Baube SRRt ind BlokBE% Bidictl o leplesty wesPRERRE. 22
array of pedtkig@rtiadtehbmdestwortisbes. Egpiessic lageld 4el sHEeQIlular NCalizbtiomagot i de
sequence or fragnents thereof can be copstruycted to ¢onduct. efficient
screeni ng alsp be dgtected gpmpnlogifillt ysigsmt 0 theCORRACBEPE RERFBAS ARE el |
known and i N ) ; ari ety
o audEt | B o R S A dle 50
| i nkage, alncprgsentiniventioay inalsanpteydetisekirdron hostampivell-kivooh tethese ofIski]l iStieence,
Vol 274, pp 610- 613 (1996)). .41 WD 01/62778 PCT/EPQ1/ 01779 "D agnosis" as
Used”her el AN BLCERER R EF BRIVRSPULE SR BE0 1 P Bt T CPPRg o
di sease, dgiahitdad hroRiPsptisivh &ivBiEh tike ordhestudin@R e ihyt thasxgrBgedi sease,
and al so the prognosis otl? a subject affected by the disease. 5 The present
i nvent i on prdteinmparberinyavessnthe disegseagnostic kit for performng a diagnostic
assay _which conprises: (a) a polynucleotide of the present invention,
pr ef er'abl y the nucl eotide sequence of SEQ ID NO 1, or a fragnment thereof
; (b) a nuglirekiste oS prRaR DA Menlidgnysit cart hradeteinined)by deteefi@r afldeye t he

nucl eoti de :
product expression levels encoded by at least one sequence set forth m SEQID NO: 1. A

comparison of the mRNA or protein levels in a diseased versus normal tissue may also be
used to follow the progression or remission of a disease.

20
A large number of polynucleotide sequences in a sample can be assayed using
polynucleotide arrays. These can be used to examine differential expression of genes and to
determine gene function. For example, arrays of the polynucleotide sequences SEQ ID
NO:1 can be used to determine if any of the polynucleotides are differentially expressed

25  between a normal and cancer cell. In one embodiment of the invention, an array of
oligonucleotides probes comprising the SEQ ID NO:1 nucleotide sequence or fragments
thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array
technology methods are well known and have general applicability and can be used to
address a variety of questions in molecular genetics including gene expression, genetic

30  linkage, and genetic variability (see for example: M.Chee et al., Science, Vol 274, pp 610-
613 (1996)).
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to sequence of SEQID NO 6; (c) a polypeptide of the present invention,
preferably the polypeptide of SEQID NO 2 or 3, or a fragnent thereof; or
(d) an antibody to a pol ypeptide of the present invention, @Ry to
t he pol ypg'ﬁ’tql(féﬂgf SEQ ID NO 2 or 3. 15 The nucl eotide selc)]dgigﬁ{é@s Of t he

present inyentian,are also.val yabl - ) i kop. The
sequence |rl 1%8%]:?5(:%56?)?6{65} 6‘8#@ ¥ %éﬁg%%{bglgdrﬁﬁsggﬁhd? ézdt-%ﬁ%dtb?]l,%zlticpgarti cul ar

| ocati on QpeaiR, Hateinvindtic advdrRiieh b Guijsapeeseinehasthpdisgasof andedlsvthnt
sequences to chronpsones according to the present invention is an

i npor t ant pragnesis of a8 subjactedieetsr Ryithgydiserse-hose sequences with gene associ at ed
di sease. Once a sequence has been nmapped to a precise chronosonal

| ocation, the physical position of the sequence on the chronosone can be
cor r el 3t edtheipkdtegeinetitonrapthdatedatesSuaiiamstiakie fdreerfdriing afdRenesEmngsss;, V.
McKusi ck, Mendelian Inheritance in Man (avail able on-line through Johns
Hopki ns UMW@?%‘?@B“%:I ch Medical Library). The rel ationship between genes

and di Seasers ;sedgeﬁcfﬂ&)\fﬁe%?% ﬁ@s‘%ﬂ?ﬁv&rﬁio%?pﬁek@atﬂzm @l €08s sefkndeagiSHQ ar e

t hen i dent rough |inkage anal ysis (coinheritance of physically
adj acent gPée) 1, dre fiagnfient éreces ;i n t he c¢DNA or genoni ¢ sequence between

af fected and unaffected individuals can S e 1
pol ypept i dék2 ‘F&?qji’éieisﬁq"éq’i‘?? SRR Oftﬁ%tgogé%f gl%gérrg}él?é: ogsdégklflﬁg? eof , or
cells xprs@@gnegofggQ_tm; gan al so be used as inmunogens to produce

ant i bodi es 1munospecific for polypeptides of the pr eggg@%&v&%bp The
t y
y

term "i nmipospalrpdntide ofthenresenainvertonapeiaeRly dhe PHYRN EQF eat er

affinity for the paly. k.des of the invention than their affinity for
ot her rel 5%8ﬂa§85x§5%tpt£?%ég%?n the prior art. 42 WD 01/62778 PCT/ EPOL/ 01779

In a furtge)" arP&RBBHy the polypepiden tixr mresetiemvanticm prdferdylyitothepedyneptids ef for a
pol ypeptide according to the invention or an i mmunol ogi cal fragnent

t her eof asSHRHAMNHEBre defined. Preferabl y the antibody is a nonocl onal
ant i bo@y. 5 Anti bodi es generated agai nst pol ypeptides of the present

i nvent i"on may be obtained by adm nistering the pol ypeptides or

epi t ope- beHfeinuglebtidasrgnérses afith¢ pgsendinvertidngare @iS<aﬁala$h1¢T§)Ir chrogioggmetlabl y a

non-human ant el . 49k 10uteRil 0 cREcRh P 60hefed & naRf RMS A R pARRARE Onal

location on an individual human chromosome. The mapping of relevant sequences to
chromosomes according to the present invention is an important first step in correlating

20 those sequences with gene associated disease. Once a sequence has been mapped to a
precise chromosomal location, the physical position of the sequence on the chromosome can
be correlated with genetic map data. Such data are found in, for example, V. McKusick,
Mendelian Inheritance in Man (available on-line through Johns Hopkins University Welch
Medical Library). The relationship between genes and diseases that have been mapped to

25 the same chromosomal region are then identified through linkage analysis (coinheritance of
physically adjacent genes).The differences in the cDNA or genomic sequence between

affected and unaffected individuals can also be determined.

The polypeptides of the invention or their fragments or analogs thereof, or cells expressing
30  them, can also be used as immunogens to produce antibodies immunospecific for
polypeptides of the present invention. The term “mmunospecific” means that the antibodies
have substantially greater affinity for the polypeptides of the invention than their affinity for
other related polypeptides in the prior art.
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anti bodi es, any techni que which provides anti bodi es produced by conti nuous
cell line 1 o cultures can be used. Exanpl es include the hybridoma

techni que G and MIstein, C., Nature (1975) 256:14-%5‘;14,9/3)779the
trioma tec‘&téﬁ%@,%the human B-cell hybridoma techni que (Kozbor et al.,

| munol ogy Today (1983) 4:72) and the EBV-hybridoma technique (Cole et

al ., Mnoclonal Antibodies and Cancer Therapy, 77-96, Alan R Liss, Inc.,
1985). 15 Tealfmitenespetthe mventipngueridésen aptibedyrignamesperificder 3 POMPEIe such as
t hose described. in U S. 2at ent .No. 4,946, 778 I Rt

produce si r?ﬁ?%g@ﬁé‘? ﬁ‘eé?l‘fepg%rbl?reaél 1@%8}0%%%? e%n?ﬁ%fe%tf %él)%é??lﬂvent i%ﬁ?&ﬁl S0,
transgeni c pRiefblydhe ity & OabhdeiBhal ddtibbdyi ng ot her mammal s, may be used
to express humanized anti%odies. 20 The above-descri bed anti bodi es may be
enpl oyed to isolate or to identify clones expressing the polypeptide or to
purify the pal ' £ Rty ehr i ioBRshedefy the

i nvention ngf@‘béﬁ%g%‘%@%ﬁ%@é{]ﬂ%}%}%&ﬁ@ oﬂr} Q{C?Ee)ig%;enggﬁ?g % parti c(lﬁ_yarl y

col orect al @agESErngth Polypepriceslosepitspe-bewling dfagtments cmaldigs doweds tH soelher
aspect of the invention relates to a nethod for pnducing. or .nodul.ati.ng an

i munol ogi EatfeTaBL RN ATAMRINS AR R,IB’i?ﬁ?lF'sE%r RFRSER OB AP PHE e nmal
with a pol il ﬁnl;kg 1RV SESbvIdBY SiHbb@Rs pRASGHA, @ ohthRLOEICIeaNt | body
and/or T ce f}&lp&lné’rsgﬁrle}pge(r:es onse 10 Brot ect Qrsgmal [ Q?)gltg t he synptons or
progr esigi orcultfires ban ot wedsExamfdes iBdudatbe hybridmpetechniquet(Kehlen e and dlstaat. at es

to a nethod, of indygi r | atin ' nol ggi,cal resppnse. .in_a manmal
whi ch conprq'slggt}“eo(gglfﬁgﬁﬁaggg@o%&%i‘i]egméﬂu?’ﬂgeh“ﬁa@s%ﬁgpl?%\?gﬂ fon via a
vect or di r qedhinfifie KBRS 5] N IAuhdegPTOIAFUCHEN) Ui 7Dy andithe BB -hgbrfdomad3 WO
01/ 62778 PCT/ EP01/ 01779 the pol ypeptide in vivo in or dgr t 0 'n%gie such an
i munol ogi dedhniass 6plser vio Menealeadl Antibodiss ayd tencst Shagery, {418, ‘Aa‘!r‘|’1n ¥r om
di seases. It deé )be appreci ated that the present invention therefore
provi des a st 03 ‘of treating 5 abnormal conditions such as, for instance,
cancer @nd autoi nmune di seases, in particular, colorectal cancer, related
to either a presence of, an excess of, or an under-expressi on, of., SB7439
pol ypept i delegbripygstiyr thepraductign i sipgle @Wflpﬁﬁgs’-ﬁlé’lhé’ﬁg@s‘f € %@7‘2&9

Patent No. 4,946,778, can also be adapted to produce single chain antibodies to polypeptides

of this invention. Also, transgenic mice, or other organisms, including other mammals, may

be used to express humanized antibodies.

20
The above-described antibodies may be employed to isolate or to identify clones expressing
the polypeptide or to purify the polypeptides by affinity chromatography.
The antibody of the invention may also be employed to prevent or treat cancer, particularly
colorectal cancer, autoimmune disease and related conditions.

25

Another aspect of the invention relates to a method for inducing or modulating an
immunological response in a mammal which comprises inoculating the mammal with a
polypeptide of the present invention, adequate to produce antibody and/or T cell immune
response to protect or ameliorate the symptoms or progression of the disease. Yet

30  another aspect of the invention relates to a method of inducing or modulating
immunological response in a mammal which comprises, delivering a polypeptide of the

present invention y;, a vector directing expression of the polynucleotide and coding for
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expression that the invention seeks to treat are chronic |ynphocytic

| eukem ae and germcell tunpburs. 10 The present invention further provides
for a nethod of screening conpounds to identify those whi i te or
whi ch i nhVBi%/638 function of the CASB7439 pol ypepti de. |n19@5’§%de1@7,@

agoni st gt A0 AG0RI 51,5, TRYRE PHRLGYEE: bR ImiASIaBRUl iccpandlipproine act i
BI’ C

pur poses df &&8ses as herei nbefore nentioned. Conpounds may be
i denti f i eghtibs@Modpreeeci widarimabfrosodisceess, for exanple, cells, cell-free
preparations, chemcal libraries, and natural product m xtures. Such
agoni sts, antagonists or inhibitors so-identified may be natural or

modified y Wﬂﬁ)?é %[gytr%ated {rdPRE preséR G@RhASStherRfbEy PRiIde€h Methodoftkatingase may
be, of the polypeptide; or nmay be structural or functional m netics
t her eof (sbmern@dlcbugitionstsugh as, faninstanse, GRS sebPwoiTNGHssatesd) PHIS 2 hapt er 5

(1991)). Screeni ng net will he k i J e art.
Further sYXYETRHT ?Fé’tfﬁgg‘%%ﬂﬁ&}h%ea %Sﬁnc%vgﬁna&l% g%&gégﬁg&%&gge ﬁfasf‘?l%f{] al-, J
Ml  RecogaisBramn pdlypebtias adthA95Piheatisholinal tbohditismnelatedad CASB7BB|  Chem
270(16): 9459-9471 1995) and references therein. ThuFe%%he. i nvﬁ?nti on

provi des expressinnthat the inysngiemparks iuTga@R Chiopic RRRARYDS WiFRize 8P BUTATE 25
or which inhibit the function of the polypeptide of the invention which
conpri ses™H 1Bt hod selected fromthe group consisting of (a) measuring the
bi ndi pg of a candi date conpound to the pol ypeptide (or to the cells or

nb b i t he _pol tid f usi teinth f. . f
e abel  dle et e e iy vidks B p SRt Srbrme s i B easlind: 90
(b) neasumopegwﬁnjgﬁg Lhidiens victEinfdndhdRh&irTRAUOASBMIN®IRRbl@edni de (or to

the cells or ranes bearing the pol ypeptide) or a fusion protein
t her eof i perietu, agomists 05 entagonists Map bt ewiploperer ferapeuticapdepriylas vy pgPoses

PCT/ EPOL/ Q1779 _.(c) testin et her the-~candi - ISiehN @
si gnal geﬁéﬁ%%’éagaﬁ%ﬁsé‘é?‘?vg‘gfegge HPItiqngH; 8§?P§)uﬁ%g%nealy %grl%glﬁeg%%ts ll%:?e, Ssyln ng
det ect i on,syStREFoARRARPR, balsecdiPfréd sreedtions, eherathl libragsspaainesurbgaoduey t he
pol ypeptide; (d) m xing a candidate con&gund wWth a salutio contd&i ing a
pol ypept i chéxtuifes.cSudhyagonistspantaonistsAr kA1 %soelfiemémyﬁ& AT P e
g? L%gg?él g@sﬁg{eé lﬁ%anrcqs,x }egép?c)rs,ae%gyrﬁ&rm@.r, LOGe LA mASd ¥F th¥ pBlypéiiRicdrthdyr e to a
| be structural or functional mimetics thereof (see Coligan ¢ 47, Current Protocols in
Immunology 1(2):Chapter 5 (1991)). Screening methods will be known to those skilled in
50  the art. Further screening methods may be found in for example D. Bennett ¢ g/., ] Mol
Recognition, 8:52-58 (1995); and K. Johanson ¢ /., J Biol Chem, 270(16):9459-9471

(1995) and references therein.

Thus the invention provides a method for screening to identify compounds which stimulate
»5  or which inhibit the function of the polypeptide of the invention which comprises a method
selected from the group consisting of:
(a) measuring the binding of a candidate compound to the polypeptide (or to the cells or
membranes bearing the polypeptide) or a fusion protein thereof by means of a label
directly or indirectly associated with the candidate compound;
30 (b) measuring the binding of a candidate compound to the polypeptide (or to the cells or

membranes bearing the polypeptide) or a fusion protein thereof in the presense of a

labeled competitior;



(e) detecting the effect of a candidate conpound on the production of nMRNA
encodi ng said pol ypeptide and said pol ypeptide in cells, using for

i nstance, an ELI SA assay. to The pol ypeptide of the invention may be used
to i denti WO RE#AI7®@ne bound or soluble receptors, if any, ﬂﬁ?@ﬂ@pﬂgF%ndard

receptor b@')" f}'gsg%gi\sﬁ: érqit'f? ?@Hﬁgﬁé\f@cdrﬁbotuﬂﬁ r&ults inv?éiknal lRR%Aed by Q8 AtdnERt hods

may also b 0 1den oni st's and ant agonrsts of the  pol ypeptide
of the i nvpmitiasn whihe pobypeprides using Hetettéonystdine gppioptihte tpdieqsdpor el of t he
invention to its receptors, jf any. 15 Thus, in another aspect, the present
i nvention H@ﬂﬁﬁ%@spﬁm§¥§@F88HPW§“%Ft for identifying agonists,

antagoni st &) &%ﬂﬁ%%mﬁ&ﬁs RS ApSundSWHRS b 5ALASH cRRANITR S pobjpeptilost ashypept i des
of the present 1nvention; or conpounds which decrease or enhance the
pr oduct § onfefn smitturepoleppeingiadtivity ofthe polypepidede the mixtgg) angd g98IPpEBRtCEde of

the present jnventjon, (b) a regonbinant cell expressing a pol ypeptide of
t he presenFCt}VhRYé’%ﬁ}i‘eo’i’i‘,lxr&’(c)é? aég%‘gwg%nbrane expressing a pol ypeptide of the

present i nygnidiQ@iting@he effeht ofR hrdiRdhte &&n%omlo)ﬁm@piod&ctm‘n dfirRNAesending
invention; which polypeptide is preferably that of SEQID NO 2 or 3. 25 It

will be resddpylynppit tseid nojynentidsia qelladsg: fos mstapem an £LISMASEt | de of
the present invention nay also be used in a nethod for the structure-based
design of an agonist, antagonist or inhibitor of the polypeptide, by: (a)
det er mpi nghé Boltgbeptfdercﬁ‘tthé nstmitteniee tdedeeidtntifnsemheane dbunitonsobibdd t he

3

pol ypepti de; (b) deducing the three-dipensipnal structure for,the
li kely reamcﬁn@r%Fan@F?}tﬁhsi?‘%né’%reﬁptoré’ﬁ" B Hicapqu gonndte gE Welhi vi t or ;

c) synthe . i’ ; i it9 oPfher €act
WinThe B SPRIAGRRARATRANIAS de1Rkd & RRiEAUEhEM b aRebtibi oPthe

PCT/ EPO1/ 033FPept{dd)ofttiesinvampionwbik combete catihdhe bindingofibeipeispentide vhtheed

agoni sts, antagoni sts or inPi bitors. CGene therapy may al so be enployed to
ef fect the WSEMTLRIGIHPHINAE B of CASB7439 5 pol ypeptide by the rel evant
cells Hg t he subject. For an overview of gene therapy, see

Thus, in another aspect, the present invention relates to a screening kit for identifying
agonists, antagonists, ligands, receptors, substrates, enzymes, etc. for polypeptides of the
present invention; or compounds which decrease or enhance the production of such
polypeptides, which comprises:
20 (a) a polypeptide of the present invention;
(b) a recombinant cell expressing a polypeptide of the present invention;
(c) a cell membrane expressing a polypeptide of the present invention; or
(d) antibody to a polypeptide of the present invention;
which polypeptide is preferably that of SEQ ID NO:2 or 3.
25
It will be readily appreciated by the skilled artisan that a polypeptide of the present
invention may also be used in a method for the structure-based design of an agonist,
antagonist or inhibitor of the polypeptide, by:
(a) determining in the first instance the three-dimensional structure of the polypeptide;
30 (b) deducing the three-dimensional structure for the likely reactive or binding site(s) of
an agonist, antagonist or inhibitor;
(c) synthesing candidate compounds that are predicted to bind to or react with the
deduced binding or reactive site; and
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Chapter 20, Gene Therapy and ot her Mol ecul ar Geneti c-based Therapeutic
Approaches, (and references cited therein) in Human Ml ecul ar Genetics, T
Strachan and A P Read, BICS Scientific Publishers Ltd (1996). 10 Vacci ne
pr epar at i 8Y0PE6Jheral |y descri bed in Pharmaceutical Bi ot ed$IEHEIN 0! . 61
Vacci ne Design - the subunit and adjuvant approach, edited by Powell and
Newnan, P(d@mestm@mdsther m%ndlwwcwm@n@ﬁsmmge@ﬁealmma@tagcpnlsxa@t| nes,
edited by Vi IIer et al. University Park Press, Baltinore, Maryland,

US A 197 bl*:’:r‘? apsul atl on within 1|iposones is described, for exarrpl e, by
Ful l erton, U S. Patent 4,235,877. Conjugation of 15 prot eins to

macr onol ecul es is di sclosed for exanmple, by Likhite, U S. Patent 4,372,945
and by Arngengthergpy may abso graployer Wrdtegishe GW%GEMPCIW“JBP@%SB T4A%each

vacci ne, do ?el?{%%uﬁ@lbg fél&an@&u mefsuﬁgﬁgcﬁoaag%ﬁ&emf plg?éép rglective

response I cant, verse e effects in t acci nees.

20 Such anQhajiteriol Gemaleerat@mﬂmtheg Miujemlaniiienéticsipsed ﬂ'ha:rapemtm mpgmaches

enpl oyed. Generally, it is expe ted dose - 1000g of
protein, p%@&f%P%}S c¥eq gign gﬁ‘“‘ﬁ?é’f‘ﬁ?‘é‘&r AU L %fﬁ FSnt for a

parti cul arg @?Qélg&mﬁﬁg}le@gﬁq@@ yned by st andard st ud| es involving
observati on antibody titres and other responses in subjects. Foll ow ng

an initial vaccination, subjects may receive a boost in 25 about 4 weeks.
"l sol ated" neans alte han e. If an

| ool et VIR B e s 2 ternllf e RPein, PR T Chaa] Ao IS ahged

or renpvedyhEsma D&éign OtHeGub@lit fiAvAdj BRAREHproRh, lted by%&veﬂ@ﬁmm‘ﬁa
pol ynucl eoti de or i)%%%/ pepti de naturally 30 present in a living animal is

not "i sol aPlenyrn Bess, Pheve Traidy aud Pevelperacwp lrpHPmt ¢Hed byeYrleagied . f r om

ol oyed PEPRERTEAM Beds HautrhdrenBhidl, Fo$0 4075 LAy walie' 02 LPLT
refers to mpysomes y descritidl ﬁmtaxﬂtﬁplerb)pﬁxhlmxt}lswmmtea% d27. Cohjughiomef be

unnodi fied RNA or DNA or. nodi fi ed RNA or DNA incl udjng n and_ doubl e
stranded rRIgHao gpormpiesies 1siditclased gt FAHRS by dr S esolgat%ﬁﬁéﬁfl Pde

that differg gaf%gr el eU@‘P%tePP plylyet eotide or polypeptide, but retains

essential properties. A typical variant of a polynucleotide differs in
nucl eoti de sequence from anot her, reference polynucl eoti de.

The amount of protein in each vaccine dose is selected as an amount which induces an
immunoprotective response without significant, adverse side effects in typical vaccinees.
20  Such amount will vary depending upon which specific immunogen is employed.
Generally, it is expected that each dose will comprise 1-1000,,g of protein, preferably
2-100,,8, most preferably 4-40,,8. An optimal amount for a particular vaccine can be
ascertained by standard studies involving observation of antibody titres and other
responses in subjects. Following an initial vaccination, subjects may receive a boost in

25  about 4 weeks.

“Isolated” means altered “by the hand of man” from the natural state. If an “isolated”
composition or substance occurs in nature, it has been changed or removed from its
original environment, or both. For example, a polynucleotide or a polypeptide naturally
30  present in a living animal is not “isolated,” but the same polynucleotide or polypeptide
separated from the coexisting materials of its natural state is “isolated”, as the term is

employed herein.
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Changes in the nucl eoti de sequence of the variant may or may not alter the
am no acid sequence of a pol ypeptide encoded by the reference

pol ynucl e cl eoti de changes 10 may result in am no

substi t ut %?9§627%| ti ons deI etl ons, fusions and truncati O%?rﬁzgougnw

pol ypepti de_enco rence se nce s, di_ scussed be

typi cal var?%%%’t‘ucrdg‘?ondﬁ 5‘6‘?5’3’}?] ? %t"d"’rr‘fyfpé’(rﬂ)@'1 Oﬁu‘gﬁ‘?at s oz @p B'%g%)aﬂ’eoﬁ(‘f‘é e?tllagm

anot her, 1 GhHEHGASEHORIMBEREI QNA of O & hydifidi Riet 6ADBR AkRidiigdit@ed g0 t hat
the sequences of ‘the reference polypeptide and the variant are closely
sim|ar ovdowlt smardledregionsny regi ons, identical. A variant and 15 reference
pol ypeptide may differ in am no acid sequence by one or nore substitutions,
additions, deletions in any conbination. A substituted or inserted am no
acid resi dUVanifﬁyré'férsfﬁ@}i pbBhudleotizarpotpdpiddiiat diffegdront heeferedee A vari ant
of a po ynucleotlde or | ypeptide may be a naturall occurrln such as an
al l el i ¢ vapplapucieeidejar Pﬁg@eb@ie@bv‘aﬁa&%ﬁess@ﬁé]tprPEerHBSt BaeRl varigeofp
naturally. nd

pol ypept | 4BRS B B o e B B e e .

"l dentity, Chaﬁgds e nuclebtide saquendesofaha edrani may bi mapedivdesn thevaaniop anr e

pol ypepti de sequences or two or nucl epot q

det er m ned SECBEIH A BHYPPHEE E‘é‘tﬁ’&%‘ggﬁg“e If Tnﬁgpog’rmtlgemf E\f"}ci dﬁagﬁlgﬁ%ans
the deg 56%9% réﬁmﬁ%ﬁna QAI@E@&Baﬁﬁmp%uﬁfoﬂs maley@ﬁptfas@@ns%d%%neaidﬁ@lﬁ@hﬁotI de
sequences, case may be, as determ ned by the match between strings
of such segqobpemsic ehbotkldthyttyé referdncesieqi¢ngei aswiscgmdtbelorv\eaﬁ|tmcaiazan@nta;tf ed by
known net hodf m(ge(ﬁ& ng but notdl | mtedfJA ancl)}g reqres eI\ IR de

( Conput at i BRIPPRBIE G 10 BT STINERT FORAIOEE, ! pd) NEversity
Press, NeWG\éﬁéxlﬁuy 1888enBisQeOIREH 8P that thefseqweatéscst tﬁélféf@ermrﬁblﬁ’epn@é:hﬁi

Smith, DW, ed., Academ c Press, New York, 1993; 30 Conputer Anal ysis of
Sequence Defteavarigntare rloselyisimnilas ovaraiand ginanayyi FEgions, 1fgngical. gy¥ariant na

R e e S A e

M and Deveddtiyns, ddletiotda.any %rﬁbﬁﬁkbmnARubﬁﬁuteNemn‘s’méd, andif® heidaadd@ari | | o,
H., and Lipman, D., SIAM J. WO 01/ 62778 PCT/ EPO1/ 01779 %1 ed Mat h.
48: 1073 ( IPSSY m@rf@FQPPEﬂe%@%H‘éﬂ%@(ﬁe&}%‘é‘F ené YRt Pt 3PAYRIeRidgREd t o

gi ve the 'gg@g@m&ld@ﬁmwwﬁ%ﬂggﬁgrﬁﬁge@apa%santa%rl@dand}@to?@ﬂﬁa§ Be Hohati ne

identity a mlarity are c in publicly availabl e conputer
prograns. Bratissatédown mtpudzoaar natprajigr dfonAmstirells ocwirdes earmntseofipdlmuicteptidesd

simlarity en two sequences i nc ude ar e no ed.to, the GCG
progr ar? pa@ﬁ‘gage @é\flg?m juade n&‘l‘tagenﬁaéleé%’%‘qﬂﬁsl%f direet SoleSis!

"Identity," as known in the art, is a relationship between two or more polypeptide sequences

or two or more polynucleotide sequences, as determined by comparing the sequences. In the
art, "identity" also means the degree of sequence relatedness between polypeptide or

25  polynucleotide sequences, as the case may be, as determined by the match between
strings of such sequences. "Identity" and "similarity” can be readily calculated by known
methods, including but not limited to those described in (Computational Molecular
Biology, Lesk, A.M., ed., Oxford University Press, New York, 1988; Biocomputing:
Informatics and Genome Projects, Smith, D.W., ed., Academic Press, New York, 1993;

30  Computer Analysis of Sequence Data, Part I, Griffin, A.M., and Griffin, H.G., eds.,
Humana Press, New Jersey, 1994; Sequence Analysis in Molecular Biology, von Heinje,
G., Academic Press, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux,
J., eds., M Stockton Press, New York, 1991; and Carillo, H., and Lipman, D., SIAM ;
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Research 12(1): 387 (1984)), BLASTP, BLASTN, and FASTA (Atschul, S. F. et
al., J. Mdlec. Biol. 215: 403-410 (1990). The BLAST X programis publicly
avai l abl e_from__NCBI and ot her sources (BLAST Manual, Al tsgk%}m,(]@m £t al .,
NCBI NLM NiGPI8THesda, WD 20894; Altschul, S., et al., J. Mo Blol. 215

403-410 (1990). The wel] known Smith 1 terman al gorithm may. al so,be used
to det er midmplieddfuk.t ¢3: e (H7&Pel F"éhﬁnﬁoﬁ\éﬁf’&%tﬁl c{}éeéﬂl%?esld?%@?‘&.ré/dfer‘?@‘lﬁ? gof erred
paraneters_.fo i I i i 4UShag this
B o t nm s e R erblen B SILERH 81, S SBRER R ROy 3
Wor d si ze:siilaritgoarécdd Bédeinrpath liplyrayaibdbde sorhmrterqobgraest iPdefered) canpwer

Koot orman RAPEASRHEERLS (5 deNBmiTs Gty gnd HASla oY ST Cahaper s B s i
BLOSSUNG2 %H&Fllﬁ@é& tlépthfe &g %@Eﬁa&g@@ﬁere&@U |, et ACaChciehe cidsUSA.
89:10915- 10919 (1992) Gap Penalty: 12 g Length Penai'ty: 4 25 A program
useful w tRﬁS@ﬁéﬁéZ(ﬁﬁf%ﬁ?ﬁé{%@)i %Léﬁlﬂ?i BLASENamnbBAST A Atsrdul, gakh et pl.dgr am
f Geneg,i t , { g : E t
e the davait e o gy S e Poob OB ST X Bt i RN AL R o
penal ty fqn_CBDfdug@thts?lsouf&ls FBEASFITMdnlmX/?mhm S.,Ep&l.,mﬁltlthLMablﬂHﬁthesﬁa, )
conparison include the fallow ng: , ori enan nsck :
l\/blrmBi ol . M 20824. ABschub 7.0y al.Cg%%ir fsé"érﬂ%ﬁaﬂ(ﬁﬁ glo a&%ghe'gnae:wg@g{xow ethch
0 Gap P : . 7 : L th P lty: 3 A
P en%@éfmg?'fllégﬁ\ﬁg 1911«1%@?53%% @g{aﬁﬁ% 1§?x§/t1t ap Leng enal ty

progr ath usg W ese paraneters 1s vai |l abl e as the "gap"
program from GCenetics Conputer G oup, Madison W. The aforenentioned

paranmeters _are the default 5 parameters fo | ynucl eot i de, co ri sons. By
way of exahisirsefeged aleprthm ugad @g@qﬁlgﬁ@é’rg{mgfﬁ%glrﬁ?@@&#r PHVBﬁRthPdgr?rrray be

I denti cal polynuleotide sequence comparison using this algorithm include the following:

Gap Penalty:12
15  Gap extension penalty: 4

Word size: 2, max 6

Preferred parameters for polypeptide sequence comparison with other methods include
the following: |

20 1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970)
Comparison matrix: BLOSSUMS62 from Hentikoff and Hentikoff, Proc. Natl. Acad. Sci.
USA. 89:10915-10919 (1992)
Gap Penalty: 12
Gap Length Penalty: 4

25
A program useful with these parameters is publicly available as the "gap" program from
Genetics Computer Group, Madison WI. The aforementioned parameters are the default

parameters for polypeptide comparisons (along with no penalty for end gaps).

30 Preferred parameters for polynucleotide comparison include the following:
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970)
Comparison matrix: matches = +10, mismatch =0
Gap Penalty: 50
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to the reference sequence of SEQID NGO 1, that is be 100%identical, or it
may include up to a certain integer nunber of nucleotide alterations as
conpar ed tv{pobpgﬂgseference lo sequence. Such alterations ar q,cqxgéﬁg,;,ﬁqgfrom
the group consi'sting of at | east one nucleotide deletion, substitution,
including transitiopn and %r ansversion, or insertion, and wherein said

al terati onsO#beR EifD4Y fhe 5' or 3' terminal positions of the reference
nucl eoti de sequence or anywhere between those term nal positions,
interspersed either individually anong the nucleotides in the reference
sequence orA iprograre usefuhwith these panmetproypublidypyailabihiasthe figap' eregramdeom

sequence. The nunfer o cl eqtide tions | determ ned b
rruﬁti pl yi ngd FHEY PE‘P“{% E%%‘? ’ﬁa‘ﬂi%‘fi‘gm e%fgfeﬁl%%@ ?(%’ \runitea,ar?ﬁg default
nunerical p&gﬁﬁagrsq&ﬁa?ﬂﬁ&@@ﬂ@bbmgaﬁ@hgent identity(divided by 100) and

subtracting that product fromsaid total nunber of nucleotides in SEQ ID
NGO 1, or: nn :5 xn - (xn Y), 20 wherein nn is the nunber of nucl eotide

alteration xn. i o] I I i I - 1. ..and y
's. for inabuiayor G &%‘5}?5%’%%9‘{%‘?}"‘%0@?&%9‘%%? v iy gl idensBllg Y,
0.95 for 95¥uted Rfereredcidisice bNSBOVDINO: i, tHae e 1086l idehticd], otrit mad inclide
rounded down to the nearest integer prjor ta subtractin ié from xn.

Al t er at i onsUPOP 2LePaInRIFEFUIMReE of Bytlenitds alrabaRhy q%pab%ig 'PPROISTIENSST SEQ 1 D

NO. 2 may, cr OBFENHforations aff SRRAGTM e B0TS Brststifl bRhi IBAS oh8 thi's
codi ng éequ%ﬁ%%cgng ?ﬂer e%il alter tﬁsg pol yp%ﬁde Sesnlggded by tohe

pol ynucl eotrnudiofidt Helwiiony ssbatitutaint sxchidingtsansiBiomand tiapsvessigmloy pespitiodeand
sequence of the present invention i gdenti.cal to. the. reference
sequence of"_"‘%f@“lsﬁ%l\%eﬂmfiﬂglayio?‘ﬁg? %%Aﬂ %Zmle%pzosg 0§ of EJeIEIfFUde up to
a 30 cert ajRidonli®SRfucha Ry RhedBefieed Shdbe Mriha tpoSifiisnd nteRpBBERHep t he
reference sequence such that the % identity is I ess than 100% Such

al t er at i onsindividugBy ewwoag tiie mieleotidesgn shgrefarenrsissgyange of nane|agamareone ani no
acid del etion,. substitutj.gn. .in in er-mat |

e poty 01 PSS P itk e el R Boi RS R R b B R REAR

sai d al t er adet@snddety Makiplying tHehetal wihiee-of Gtclestideexy SEQID Nak1 pptiet i ons of
the reference pol ypepti de sequence or anywhere  between those term

: ywnere . | nal
posi ti ons, TuRresicalrsresy obthegesperting Reresuhldeptiyiivided Ry 19M) #nd subtratingithatt pe
reference s : b el td Ny RS, thin the reference
5 sequence.ﬁiﬁe %ﬁﬁrg%aarla f)bft:g%m ngrgf:)llg légﬁtaer%tl OZS ?\gry' éogi ven %identity is
determ ned by nultiplying the totak, augbdx, g),am no acids in SEQ ID NO 2
by the nunerical percent of
20  wherein ny, is the number of nucleotide alterations, X, is the total number of nucleotides

in SEQ ID NO:1, and y is, for instance, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90

for 90%, 0.95 for 95%,etc., and wherein any non-integer product of X, and y is rounded
down to the nearest integer prior to subtracting it from x. Alterations of a

polynucleotide sequence encoding the polypeptide of SEQ ID NO:2 may create nonsense,
25  missense or frameshift mutations in this coding sequence and thereby alter the

polypeptide encoded by the polynucleotide following such alterations.

Similarly, a polypeptide sequence of the present invention may be identical to the

reference sequence of SEQ ID NO:2, that is be 100% identical, or it may include up to a
30 certain integer number of amino acid alterations as compared to the reference sequence

such that the % identity is less than 100%. Such alterations are selected from the group

consisting of at least one amino acid deletion, substitution, including conservative and
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the respective percent identity(divided by 100) and then subtracting that
product from said total nunber of amno acids in SEQID NGO 2, or: nxa -

(xa . Y), ein na is the nunber of ami no acid alterat 014374 S the
t ot al nunﬁ%(g("\(z%ﬁésm no acids in SEQID NG 2, and y is, fortl)lbggskt%ance 0.70

for 70% 0.80 for 80% 0.85 for 85%etc., ﬁnd.v\,hec{ei n an¥ non-i nt egher
product of NUHCRISEAMIVS SYOSHREER YWY ArEWAESIERC Al Apar M3y Qeayr 4t ghe

subtracting, it bf &{Hé&(;;t?ylz-gﬂeén{a S R of ki rRfHGIRE PbEpERIdR Mgeshct Br AfiaviREd tO

i ndi cate a polynuc or polypeptide sequence possessing a high degree
of sequenceetwetmthesnesmirtabpesitens) midrspeegderbe. indyotually etngne thsessneragidbe
quntified py determ ning the degree of identity and/or.simlarity between
the sequentidle BeefFﬁ‘?ﬁceciﬁﬁlgSrfc&?r&%g%?rép?fﬁéf’gtﬂ%uo&g§5°ruip5§'dt.hlrf:t£‘f3 Ir%aflrﬁi n\éil\ﬁ: thin this

generi ¢, t egdie@lce ThY BuhBENBY anfihd Al QBcratisFRA0E A givan 991dehtis! ie attedhined by
pol ypeptide that is the functional 20 equivalent of a polynucl eotide or

pol ypept i dmuitiplgng theetotad pembersofaming peidainoyQ AR AP BPyihe nwaeriem apicontsifng | ar
seqguence en consi dered wthin.the S i .
pct pors b TR e e B9 TORRR kR fint 8L Bomy g ¢ e

Tagman pr obgd totleneee 8fammoasidsoh BBQSID N&cz,@ral gl and: Ad_G; Bl adder: BI,;
Bone marrow. Bo_Ma; Cervix: Ce; Colon: Co; 5 Fallopian tube: Fa Tu; 11l eon:

I'l; Liver: Li; Lung: Lu; Lynph nodei!asl’_‘y;l(clénoﬁesophagus: Ce; Parathyroid
gl and: Pa-Thy; Placenta: Pl; Prostate: Pr; Rectu Re; Skin: Sk;. Skel etal
muscl 10 SkwhEFeinghamls|the Ry@Beraf gmingaqish altesplionsnXa ihe tpiad ppmbernef amifg Ay

gl and: Thy; .. Tr, 10_.Fi.gure eal -t 0 r i.on using
Sybr prot oﬁﬁgé%ig? (S@gé?ﬂjy % f%HgSrt?ﬂqeg)v@:h gﬁ&%eﬁéf) éﬁﬁ%%g%%g,%%tﬁ‘dder :

Bl ; Bone ng{d @WereBCalYBonGRlegErpro&ist ofR) 8t y (doundedraoRmnedes ndayesiiteger
Qesophagus: Ce; Parathyroid gland: Pa Thy; Placenta: P1; Prostate: Pr;

Rect um Repri®kbRubtikctin@kefre@hal,. muscl e: Sk_Mi; Smal | intestine: Sm.lIn;
Spl een: Sp; Testis: Te; Thyroid gland: Thy; Trachea: Tr; Heart: He. 15
Fi gure 3 shows Coonassie blue stained SDS PACE of the cell extract fromthe

SR I A e o e
cel lul ar exddaede gobdusRsla hizRdedr8d6f stquence relatedness to a subject sequence. Such
relatedness may be quntified by determining the degree of identity and/or similarity between
the sequences being compared as hereinbefore described. Falling within this generic term
are the terms “ortholog”, meaning a polynucleotide or polypeptide that is the functional
20 . equivalent of a polynucleotide or polypeptide in another species and “paralog” meaning a

functionally similar sequence when considered within the same species.
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shows the pellet of cellular extract induced. 20 Figure 4 shows a Western
bl ot anal ysis of NS 1- CASB7439 expressed protein. The gel is |oaded with
the cell extract fromthe strain expressi ng CASB7439 and reveal ed with
anti- NS YOYUM3¢i80nal antibody. 25 Figure 5 shows a Coomas$CEEOYBITER 5i ned
SDS- PACGE of CASB7439 after purification. Lanes 1 and 5 represent the

nol ecul ar REGTJRE UBGERNDS; | anes 2, 3, 4 are respectively loaded with 2 1,
4|1 and 6 g~ of purified protein. Figure 6 shows a Western bl ot CASB7439
after purificatjon as_reveal ed b{ an anti-_30 polyhistidi ne nonoc] onal

ant i body. BBuRD ¢hres Real-wesPERSato 1529 thegagmmnauots dnp legend reasi oo

RT- PCR anakﬁ?égﬁl{ %aﬁ?%d t(i'rlf"ﬁla LB Bdte 1%11?&9%0 8;6€er@§r;‘@%9c51%ﬁ?é5-0h3

6,996) is use conpar e transcri pt abunmdance of thé candi date

anti gens i nFatidpedretibe:ian in; Bewh: HoLivet: Lic bhogr Itu; $yugh doderni.ynNd; iQeseptpgts:ent s.
A Y e e ol Y
turmour col gRisdie; S IV@HRL! fntRThS BRP Th! GF6h: RHOPEIRSTHSIGid BidnduTgy;r eagent
(Boehringer). Total RNA fromnormal~tissues 15 purchased from inVitrogen
or is extrd&uwcher:flirtom snap frozen biopsies using TriPure reagent. Poly-A+
MRNA is purified fromtotal RNA after DNAase treatnent using oligo-dT
magnetic beads (Dynal). Quantification of the nmRNA is perforned by

spect r of | UBigufeE? EnowsR éaVeinsaPC R @kprebiiiORashg BSbm@GoR¥sI The thgend Iols g61Ud v
Probes). Primers for real-tine PCR_anplification are designed with the
Per ki n- El mdfrepal gland: Adh (@5 Bladder: RrRBongsnargodeBauyle; Capix 685Celon: Faghan
anplificatj i tyi . =11 TR ' g?z{n carding to
standard P ng?g%&lﬁﬂ%égggﬁga%%@fe’ g%m&g@.ﬁ eg' W%Eﬁg%@%ﬁﬂf eaction.
Sybrl| dye Pidstate PraRedtimabRs;)Skiis: SkolGeeleanll naisélensit Mati Srudll dtestfhie: Sn7 3000 f or
real -time detectjop. Anplification ( cycles) and real -tine detection is
per f or med gﬂle‘?}\n' &Fﬁlsglﬁlﬁ;e h@?@ﬁg@@éﬂgyiﬁéﬁm: dpdieamy fi$i ng conventi onal
instrupent settings. & values are calcul ated using the PE7700 Sequence

Det ect or
Figure 3 shows Coomassie blue stained SDS PAGE of the cell extract from the strain

expressing CASB7439. Lane 1 shows the molecular markers, lane 2 the cellular extract
induced 5h at 39°C; lane 3 shows the supernatant of cellular extract induced; and lane 4
shows the pellet of cellular extract induced.

20
Figure 4 shows a Western blot analysis of NS1-CASB7439 expressed protein. The gel is

loaded with the cell extract from the strain expressing CASB7439 and revealed with anti-

NS1 monoclonal antibody.

25 Figure 5 shows a Coomassie-blue stained SDS-PAGE of CASB7439 after purification.

Lanes 1 and 5 represent the molecular weight markers; lanes 2, 3, 4 are respectively

loaded with 2 pl, 4 ul and 6 pl of purified protein.

Figure 6 shows a Western blot CASB7439 after purification as revealed by an anti-

30 polyhistidine monoclonal antibody.
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software. Several C values are obtained for each sanples : for the patient
sanples, the 25 tunmour & (CtT) and the matched nornmal colon C (CN)

val ues on_t he candi date TAA, and for the panel of normal ti', 4 lﬁﬁf%l es, a
Ct XY for WOM/SAGENal tissue XY. An another Ct (CtA) is al 5o calcul ated on
Actin gene, as an internal reference, for all of the sanples.

Al t er nat i viexamplegal -ti me PCR anplification can be nonitored using a Tagman
probe. Anplification (40 cycles) and real-tine detection is perforned in a
Per ki n-El mer 30 Bi osystens PE7700 system using conventional instrunent
settings. KlampM Uies are cal cul ated using the PE7700 Sequence Detector
Software. €—values are obtai.ned from each tissue sanple for the target
nRNA (&t X)Retldime RT-RER2a3lpsirNA (arA). 52 WD 01/ 62778 PCT/ EPO1/ 01779  As

the effdci I@&@-Yinféf R’P—%E"{@J Gk SRt1996. Geidale RdA8arbh:€9/996) i 1GkedXp ebimpaBt al
conditi'ons 1s close to the theoretical anplification efficiency,
2( Ct N/ T/ X¥nRNA) trarscript dbamdance of themandidate aptigeryigimagithed tumaus andhadmiabt | evel

of the sanple, .standardi sed w t.h respect. 1Q t] r Cr.i :

val ue of - 1A efsRR ot FRls Halir d Rt b RO R R EF IR SRR 0 £,
expr essi oy dneNét norieRlisshés e BisRev gagtd b shiveypeodohr St performed on tunour
col on and matching nornmal colon from biopsies of 12 patients. Reactions

were then perfornmed on a nore conplete data set totalling 18 patients (are
i ncluded ipn . thi t i | i ! : : out
of the¥fe 1 tﬁ‘:tl%li% é‘n ésrg\ﬁégéalﬁaggﬁl%&%ﬁ‘?l}% lgg%ggds%edts?mg?g ETrBt rglr?lo éa?.%sl %ﬁ\rggg wer e
tested, angripde redgest(Boshnivgies). Toall 8N Ao tdimaptissuevis pufchasefhfeorst at i sti cs
on the final pool are shown in tablg 3,.and ill u%trated in flg(ﬁureJr 1. A
series of WYiwmegerer it pEagiedSram sRap frozep bipsIcs U5ige @P(’}Fef’_feég%rﬁt ?’"éééu_es, wer e
al so 15 te@% Rﬁ)uﬁlﬁ%dmfo?&%@ﬂ‘éﬁ@rbmw§@ﬁnﬁﬁfﬁ%ﬁg s ESUEMABREITI ven in
:

table 3). nscri pt evel s are calculated as descri bed above. The
pr opor t i onbeafls (Axriadin Quantiferation pf degnRY At i performadi iagpectaefugenetyas wel | as

the averagg transcrij Ver.- exp I OR (V€I SUS, NI 1] es i

cal cul 5 od PO Bobatkites AL E0My BRI R BTk b I R s B L. 20
Table 1 : B{488n el esigh R withth € REkRSEInR? Prigted (Bxpress seftwargesingfdefalt
patients. 9%of patients with a nmRNA | evel higher I n nmatched tunmour col on

92% ( posi eptioas fertTagMas)amplificaper reni4ongi th a nRNA | evel at |east 3 fold
hi gher in matched _W2_70- tunour col on

Real-time reactions are assembled according to standard PCR protocols using 2 ng of

20 purified mRNA for each reaction. Sybrl dye (Molecular Probes) is added at a final
dilution of 1/75000 for real-time detection. Amplification (40 cycles) and real-time
detection is performed in a Perkin-Elmer Biosystems PE7700 system using conventional
instrument settings. Ct values are calculated using the PE7700 Sequence Detector
software. Several Ct values are obtained for each samples : for the patient samples, the

25 tumour Ct (CtT) and the matched normal colon Ct (CtN) values on the candidate TAA,
and for the panel of normal tissue samples, a CtXY for each normal tissue XY. An
another Ct (CtA) is also calculated on Actin gene, as an internal reference, for all of the
samples. Alternatively, real-time PCR amplification can be monitored using a Tagman
probe. Amplification (40 cycles) and real-time detection is performed in a Perkin-Elmer

30 Biosystems PE7700 system using conventional instrument settings. Ct values are
calculated using the PE7700 Sequence Detector Software. Ct values are obtained from
each tissue sample for the target mRNA (CtX) and for the actin mRNA (CtA).
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% of patients with a nRNA |evel at least 10 o higher in matched 92% tunour
colon % of patients with a nRNA | evel at least o lower in matched 8%
tumour col on. Average matched normal col on nRNA | evel (Actin standardised)
Aver age mdY@BEe7f8inour col on nRNA | evel in positive pati entPCTEROY01779

st andar di sed) Average nRNA over-expression fold Median nRNA

over - expr essi on Az th&efficigry o POR aniplfRiatson aiiA theeprelaibng experiatenall ti ssues
MRNA | evel verage norns tissues. nRNA I,gcve.l i.an no%ﬂﬁ)xy isstfes. MRNA

| evel 53 Werwifigsasglosety teghgontierbamplicaggp pEIRQCY $ n@m ValeR8[Anhi gher

than aver age; fac Ui LBIET R AoPRIASTS Wil duulEiskeweh Bipghap Than

10 o average normal T574- tissues non- di spensabl e ti ssues hi gher

t han nmedi amcnantrmkeript $suet Avaiee of RIS Isegmsists TadtandRlate DANGBT 4A8DARemhaveithe PCR
expression results . data set of 18 patients. 5 o o patients with a m RNA
| evel thhé?m?ﬁxI?'Fﬁﬁsécﬂb%Valurmur colon 89% (positive patients) % of patients
with a nRNA | evel at |least 3 o higher in matched 89% tunmour colon o 0 o
patients with a nRNA | evel at |east 10 fold higher in matched tunour colon
o of patients wiReal-BmaRCR teastions were fastqerformesien tumeuneqlemhant matcHrg nomRad ur

colon. Ave rcgl%g frcorr]nelgiio;r)]solcL.sng)a‘iJ lch%kgn%.%gcncotng Qf&:?et tﬁgr?}r)egfo%eé on a more complete data

set totalling 18 patients (are included in this data set the first 12 patients). Duplicates for 6
10  out of these 18 patients were made in this data set. Six further patients were tested, and the
results were pooled with the previous 18. The statistics on the final pool are shown in table

3, and illustrated in figure 1.

A series of 48 normal tissue samples, representing 29 different tissues, were also
15 tested by the same procedure (analysed normal tissues are given in table 3). TAA transcript
levels are calculated as described above. The proportion of patients over-expressing the
candidate antigen, as well as the average transcript over-expression versus normal tissues is

also calculated from this data set. The results are illustrated in figure 1.

20 Table 1 : CASB7439 Real-time PCR expression results : data set of 12 patients.
% of patients with a mRNA level higher 1n matched tumour colon 92%
(positive patients)

% of patients with a mRNA level at least 3 told hgher in matched 92%
tumour colon
% of patients with a mRNA level at least 10 told higher i1n matched 92%
tumour colon
% of patients with a mRINA level at least 3 told lower 1n matched 8%
tumour colon.
Average matched normal colon mRNA level (Actin standardised) 0.0026
Average matched tumour colon mRNA level in positive patients (Actin | 0.265
standardised)
verage mRNA over-expression fold _ 2028
Median mRNA over-expression fold 115
Average normal tissues mRNA level 0.0079
Median normal tissues mRNA level 0.0016
verage normal tissues mRNA level 0.0064
Median normal tissues mRNA level 0.0017
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Aver age mat ched tunour col on ni RNA | evel

st andardi s
over - exp
ti ssues

SR PR

-RNA | evel

In positive patients ctin

ed) Average MRNA over-expression fbid 1100 e ian nRNA

ol d Average normal tissues mRNA |evel Mpgiraipol)@fha!
Average normal tissues ni RNA | evel e ian normal tissues

0. 0015 % of patients with a nRNT | evel higher than nedian

normal ti

nmedi an nor
normal tig
results: dad
hi gher in it

Saes patiatits with@ roRNpalev i ghenilian ayermRNAMaisjuchi gh82 ¢ han 10 fol d
TRloTphGae s/ thNahRAIA leoel ighsp @radbl feld avssgesofmajher 78%an hedi an
&ggu&bne nRNA level Table 3 : CASB7439 Real -time|PCR expression

P thaPdhé Al SorMal Hssde L T ans™onpt | evel

%

of positiwve

lanct O

t unour co
fold in tu
hi gher in
MRNA | evel
tissue @ve

Moot \¥J

et-d—hi-gh
nors of positive _
pgehmmr‘é)f’gr{ e,@garbg,z&g@gsagg?tgﬁ@{ PR bt Wi L 2

0' < 163 N1 g .
rHﬁRl}A /o coI on than adj acent normal colon (posifive patients)
pa |nnfc wi-t-h—a frnhor\rlpf Laveal At
col on Average transcript over-expression
tu Z 69
ﬂlf’é% éfbélﬁ‘fgg her or na

Fevel—at ot rin
on than adjacent nornma
patients % of patients with a transcript |eve
rage 54 WO 01/62778 PCT/EP01/01779 orma tissues mhere transcri pt

- Wer e a sSo er orme USIn e aqman protoc¢o as
descri bed BH.)O(%{}}:YC p%EIE@bS g col q f rg@_b.i_()psi es of
6 pati ent s|/° OHPAUERIS, ?Eﬁ?%x#@ﬁ%@#g§faé@@jygkﬁﬁ1W%Fh%ach and he | aver age
was used f|BRNPUICOIEY

» of patients with a mRINA Tevel at Teast 10 fold higher in matched 78%
tumour colon

o of patients with a mRINA Tevel at Ieast 3 fold lower in matched 5%
tumour colon.
Average matched normal colon mRNA Tevel (Actin standardised) 0.005
Average matched tumour colon mRNA Tevel in positive patients (Actin | 0.152
standardised)
Average mRNA over-expression fold 1100
Median mRNA over-expression fold 60
Average normal tissues mRNA level 0.0065

edian normal tissues mRNA level 0.0015

verage normal tissues mRINA level 0.005
Median normal tissues mRNA level 0.0015

» of patients with a mRNA Tevel higher than median normal tissues 94%
T of patients with a mRNA Tevel higher than 10 fold median normal 94%
tissues

ormal non-dispensable tissues higher than median normal tissue None
mRNA level

Table 3 : CASB7439 Real-time PCR expression results: data set of 24 patients

%% of patients with a CASB7439 transcnpt level migher in tumour 92%

colon than adjacent normal colon (positive patients)

¥ of positive patients with a CASB7439 transcript level at least 10 5%

fold higher in tumour colon than adjacent normal colon

Average transcript over-expression fold In tumors of positive 1289

patients

% of patients with a CASB7439 transcript level higher in tumour 96%

colon than normal tissue average

% of patients with a mRNA Tevel at Jeast 10 fold higher in tumour | 62.5%
colon than normal tissue average
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5 calculations. Results are shown in figure 1. Moreover, 36 normal tissue
sanples, representing 28 different tissues (see table 5), were also tested
by the sane procedure. Results are shown in figure 2. Table 4 : CASB7439
Real -t i me WARI/637p% essi on results using Tagman probe 10 Nurﬂ%r‘EPéuPU%r
sanples fromdifferent patients % of patients with a transcript |evel

hi gher in 'th&é@ASBWB9Mh§BE®[‘EXﬁI@§s{Hﬁlxs EQIPATeKtOSAbh¥E |pat i ent s)
% 0 positi /g\m@ai&ug&%ﬁ { Rva ihhahsesi pt level at least o (fold higher in

t umour col ror-ral—eel-en—Average—transertpt—over—expr essi on
o in tunors of p05|t|ve 109 patients % of patients with a transcript |evel

hi gher in tunour 0% on than norpal tiss e avera % of patients with
a MRNA | evel at R Efr?e]?(&}‘ HRaaURSgHEr a{m pF{fJ Lfﬁtﬁ)} g&ﬂlg%in Pﬁg rlngla?ml
tissue averggeheLBle) bhigHes d@ﬂftﬁf&dtard?dléﬁtrﬂoﬁhaﬁé%rﬁﬁémqmps&s%lél padb@at

none to tunour transcrl pt level in tunours The results clearly suggest
CASB7439 t rRansaeplitaté me@sneecswp taksn dor danh,croid dheaesdgetaTolFd for red to

adj acent nor th ove on tlssues
Mor e t han §6%10?%gé5§fﬁaéﬁ?l§ 0[%1%1 ?‘3‘5?608%%3@ H@%@%‘ PlShscr | pt in
tumour,  as dRe&AMRare diff@emdisauie MiecNEH18B), weedd So todieahydRe Suned prREEIesSi on
fold in the tunors is at | east of 100. Morreover, nore than 90% of the
pati ents oResulexgrebewr HeligmeB7439 transcript in colorectal tunors as
conpared to other normal tissues, nore than 60 % of them over- expressing
it at least 10 fold. 20 Table 5 : listing of nornal tissues used for
CASB7439 transcript expression analysis. 55 WO 01/62778 PCT/ EP0O1/ 01779

Ti ssue Abbr evTabledh: GASBA439 Realndmad (R expyessian pesultgjusingcFagnan probe

10

umber of tumor samples from difierent patients 6

¥ of patients with a CASB7439 transcript level higher in tumour | 100%
colon than adjacent normal colon (positive patients)

o of positive patients with a CASB7439 transcript level at least 10 83%
fold higher in tumour colon than adjacent normal colon
Average transcript over-expression fold In tumors of positive 109
patients
%% of patients with a CASB7439 transcript level hlgher m tumour | 100%
colon than normal tissue average
U of patients with a mRNA Ievel at least 10 fold igher in tumour 100%
colon than normal tissue average
Normal tissues where CASB7439 transcript expression is equivalent none
to tumour transcript level in tumours

The results clearly suggest CASB7439 transcript is over-expressed in colorectal tumours
compared to adjacent normal colon and to all of the above mentioned normal tissues.
More than 90% of the patients strongly over-express CASB7439 transcript in tumour, as
15 compared to adjacent normal colon. Average over-expression fold in the tumors is at least
of 100. Moreover, more than 90% of the patients over-express the CASB7439 transcript
in colorectal tumors as compared to other normal tissues, more than 60 % of them over-

expressing it at least 10 fold.

20  Table 5 : listing of normal tissues used for CASB7439 transcript expression analysis.
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Bone marrow Bo_Ma Brain Bra Cervix Ce Colon Co Fallopian tube Fa_Tu
Heart He Ileon Il Kidney Ki Liver Li Lung Lu Lynph node Ly No

Cesophagus Qe Parathyroid gland Pa Thy Rectum Re Skin I I
nuscl e SkWMAP16ZFEI | intestine SmIn Spleen Sp Stonach Stsigcy%gl(/)(ﬁzﬁgl and
Thy Trachea Tra Ovary Ov Placenta PI Prostate Pr Testis Fe Exanple 2

S5 Differential Tesueeni ng ofAnbbiNfatmnr ays. |dentification of
t unour - as SREERFE GEndENES |A@ Gihe subtradted cDNA library is acconplished by
di ffer ent iRdrzscTeenm ng. [Agtal bacteridl DNA is extracted from 100 |
over - ni ghtiggidgrures: BaggerTa are rysed with to guanidiumisothiocyantate
and the ba £ gl PNATsEaffig Tty puriifi ed using magnetic gl ass
(Boehring —Pasw-a—+Hger vered fromthe bacterial DNA by
Advant age eR

Cervix Ce

Colon Co

Fallopian tube Fa_Tu

Heart He

lieon I

Kidney Ki

Liver Li

Lung Lu

Lymph node Ly_No

Oesophagus Oe

Parathyroid gland Pa_Thy

Rectum Re

Skin Sk

Skeletal muscle Sk_Mu

Small intestine Sm_In

Spleen Sp

Stomach St

Thyroid gland Thy

Trachea Tra

Ovary Ov

Placenta Pl

Prostate Pr

Testis Te

Example 2

s  Differential Screening of cDNA arrays.
Identification of tumour-associated genes in the subtracted cDNA library is accomplished by

differential screening.

Total bacterial DNA is extracted from 100 pl over-night cultures. Bacteria are lysed with
10  guanidium isothiocyantate and the bacterial DNA is affinity purified using magnetic glass
(Boehringer). Plasmid inserts are recovered from the bacterial DNA by Advantage PCR
amplification (Clontech). The PCR products are dotted onto two nylon membranes to
produce high density cDNA arrays using the Biomek 96 HDRT tool (Beekman). The
spotted cDNA is covalently linked to the membrane by UV irradiation. The first membrane

15 is hybridised with a mixed cDNA probe prepared from the tumour of a single patient. The
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anplification (Contech). The PCR products are dotted onto two nyl on
menbranes to produce high density cDNA arrays using the Bi onek 96 HDRT

t ool (Beekmanz{. The spotted cDNA is covalently linked to the nmenbrane by
WV irradi Y98H627the first menbrane 15 is hybridi sed with a4 probe
prepared fromthe tunour of a single patient. The 56 WO 01/62778

PCT/ EPOL/ 034£68d neatondt ishybridised with anyehuiveliesteshount bf mixed qDNAapreh¢ prapasedht  of

i xed cDNA b f . f. th ient ..Th b
CONA i 5 pr EPENEBY S BeRo HhpHTH AT onte BEOHERSA BURHBBUY Bt FFBER ed
using the Al kRROSdDiboe€ bndS¥ HbRlRd AR RO ANPho IReL R 8RH @ingaRdi)t i ons and

stringency washes are as described in the A kPhos Direct kit. 5 Hybridized
probe is délybodsatidmycoptigions and strngensycwashesdse asidesarnibashinithet AEhes lagect kit. each

DNA f .on_bot h bl d_by film densitonetr  rect
rensur chent DRI RRBRAE e A s e B st S RERRRS by °°

hybri di sat i;pNA i8Rt h@sth bibt ke ricastr@ll 6y fiah @enditomeapehdigesn tehurenak uat e
the degree of over-expression in the tunmour. Genes  which are_ si ?1[" ficantly
over - expr e§BioBad FlupsiSdviax). Fbeirasio gf thefynowiie soal hgpridisation dxensities (H/EY) is
arbitrarily defined j.af - f

i ot e but | SHOTHeR RS A% BOE S EONGRL e deUB0l AR Shprbiiont e AT BRes o0
from mul ti pichpaé sighificaosver-6xpt&sed @ coksittinaire atehfelibwetiue Signifidance is

over-expressing tunmpurs in the patient pqpulation. In additjon,. fhe.

ﬂ] rays llar e apytily F%@Edvﬁstogi ﬁ‘?&‘%&%ﬁ@%&gﬁﬁﬁ&%ﬁ&ﬁﬁm ‘}t@ggla’sf}ere?flggf
an col on : ; 08 9 e

candi dat e Séerglgrﬁ?%é)ﬁ}fgﬁ?ﬁés ee Iieﬁessuelgwggggﬁpl gn SQISIF#E %ngﬁegﬁlrgéis%

m cr o- ar r agstimate thefesduencyeof amermexpredite expussisitiorpatienf nopektiof. | ar ge

col l ections of,. .20 in multipl anpl es. . This, inforpation i,S. used to
conpl enent I?H‘i‘h%%{’e &%ﬂﬁ% Fees By yﬁ%(ﬁfeﬁtmm%ﬁcgh@x B‘f‘%\eﬁ %@rg nﬁﬁn?lrs?aselﬁg%ndent
measure of (GRPEB¥PIRTSHeqit dH3VE) (5 dbtBrmhiHE e SeveRBEexpRsshiBh of ihe SuRBdatEXnETh €5
of current technol ogies for production of DNA mcro-arrays include 1) The
25 Af f yiset ithege tiseeChi p" arrays in which oligonucl eotides are synthetized
on the surface of the chip by solid phase chem cal synthesis using a
phot ol i t hographi ¢ process 2) DNA spotting technology in which snall

vol umes of Exafpfs B0l ution are robotically deposited and then inmobilized

onto the surfaceof a solid phase (e.g. glass). In both instances, the
DNA microarrays

DNA micro-arrays are used to examine mRNA expression profiles of large collections of
20  genes in multiple samples. This information is used to complement the data obtained by
real-time PCR and provides an independent measure of gene expression levels in tumors

and normal tissues.

Examples of current technologies for production of DNA micro-arrays include 1) The

25  Affymetrix "GeneChip" arrays in which oligonucleotides are synthetized on the surface
of the chip by solid phase chemical synthesis using a photolithographic process 2) DNA
spotting technology in which small volumes of a DNA solution are robotically deposited
and then immobilized onto the surface of a solid phase (e.g. glass). In both instances, the
chips are hybridized with cDNA or cRNA which has been extracted from the tissue of

30 interest (e.g. normal tissue, tumour etc...) and labeled with radioactivity or with a
fluorescent reporter molecule. The labeled material is hybridized to the chip and the
amount of probe bound to each sequence on the chip is determined using a specialized
scanner. The experiment can be set-up with a single fluorescent reporter (or radioactivity)
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chips are hybridized with cDNA or cRNA which has been extracted fromthe
tissue of 30 interest (e.g. normal tissue, tunmour etc...) and | abeled with

radi oacti yi wth a fluorescent reporter nolecule. Thecrap6l,6979
mat eri al WS(;%{/%??S& zed to the chip and the anount of probe J%;ound to each

sequence on the chip is determ ned using a specialized _scanper. The

exper i ment ot akierat edy.-cap bperoraned; w1z O HHoT SSEUAEP IS0 1 BHS aBfr case,
radi oact i vity),e ﬁ?e 3 %}1{ 04 id ?abgglwﬁﬁxoér{eq;ﬂgeqrep%ﬂ ﬁl%&lé@%!%é/ labeRE be
o 1 uor In“this

per fornmed USing escent reporters. In atter case, each of
the two sasgisiss ars thendelbeidizad competétively totltbe sependes on il BN dsp. THegatiawo

| abel ed sanples are then hybridized.competitively to the seqyences.on the
DNA chi p. ghigefue %b‘oreé?enf i th*&@%ﬁﬁa@i SGAHINES PR hlfecthél?' ﬂ‘l!f’f%r&g? 8t each

sequence o efdhﬁ c&lthRte thEkSativaldbBndahc® oF &R ArahSeripRlifthe #k6 sihiflet. Gheathilade
abundance of the transcript in the two sanples. Detailed protocols are

avai | abl e protonods arerbaablef frero amueber atdaueien dgnelphing PYAJiqragrsayspA pract i cal

approach. Schena M ferd Uni versi Pres 99 qoaN N b
(Rt pe 71 < ST APRIP B o Qe B B Br BT S b ond iy HE WA Wt s
http://arr gyipt//Gosh BiAford/e&l/padohayprbionbleatdex/DmANEys paedyad don@NA st ri but or s
(e.g. Affynetrix). 10 Exanple 5 Northern-Southern blot analysis Limted

amount s of Miteeday-Brasesolshendwupeeirbzrdbstrantordicdn ADRIR¥)e anpl i fied by 15
Advant age PCR (see above). Messenger RNA fromnultiple normal tissues is
also &hplified using the sane procedure. The anplified cDNA (1 g) is

el ectrophoresed on a 1.2% agarose gel and transferred onto a nyl on
menbrane. The nmenbrane is hybridised (A kPhos Direct Systen) with a probe
pr epar ed uE?‘ﬂQPlésfragmsnt of the candi date TAA cDNA. Nort hern-Sout hern

anal ysi's pNgy{h@ﬁ_g'oghgngq,tlg’,%a@};}ist_ranscri pt size, presence of 20 splice
n

variants a transcript abundarice in tunour and nornmal tissues. Exanple 6
Nort her n bLohitahahgwitsofNoret éumoily apd snateledprooaaedoraddNAdira gmpbfied bydar d

Gsing. the ABuEeesPes Fablid) Mesnin A o AR SoR dRuditufd °Por

i denti fi cahhpRfied udih@thethine peit@tiire CENVarBFBRIREIEIBNA (1 g) is electrophoresed on a
1.2% agarose gel and transferred onto a nylon membrane. The membrane is hybridised
(AlkPhos Direct System) with a probe prepared using a fragment of the candidate TAA
cDNA. Northem-Southern analysis provides information on transcript size, presence of

20  splice variants and transcript abundance in tumour and normal tissues.

Example 6

Northern blot analysis

Northemn blots are produced according to standard protocols using 1 ug of poly A+
25  mRNA. Radioactive probes are prepared using the Ready-to-Go system (Pharmacia).

Example 7
Experimental identification of the full length cDNA sequence
Colon tumour cDNA libraries are constructed using the Lambda Zap II system

30  (Stratagene) from 5 pg of polyA+ mRNA. The supplied protocol is followed except that
SuperscriptIl (Life Technologies) is used for the reverse transcription step. Oligo dT-
primed and random-primed libraries are constructed. About 1.5 x106¢ independent phages
are plated for each screening of the library. Phage plaques are transferred onto nylon
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Col on tunmour cDNA libraries are constructed using the Lanbda Zap Il system
30 (Stratagene) from5 g of pol yA+ nRNA. The supplied protocol is followed
except that Superscriptll (Life Technologies) is used for the reverse
transcri pNOW/&G¥®Ep. A igo dT- primed and random prined |i bPQI{ERSI/YTE
constructed. About 1.5 x 106 independent phages are plated for each
screeni ng filters ed hytridised usiigagd A aotesiabelked twidnAfk@hoeDirectt Bogiylophadg8s WO
01/62778 PCT/ EPO1/ gl?;%g, filters and ,h_ybrLdi sed using. a cDNA probe I%ﬁel | ed
with Al kPhas deferted PY chemilimipesisRag d9siiyr @ %ﬁ’&aé%%aseé%%&ﬁ JeahP e sRdsce.
Positive Pi'ﬂa%@%ﬁm@[ lﬁszer%ﬂ&imgx{ﬂ}m b8 %géepéaif?ctpcﬁ! e phageéaQQko%@mJ er

and confirne y gene-specific ISCR uted phages are ‘converted to single
strand Ml imgle standohadectbyophage by i eixoiescision. Thechdsteciophageph e cosvdrtedn
converted 5 {0, doubl [ l.asmi.d..DNA-by in o f.E._coli, Infected
bact or 1% apdofpE A ERR RN PR RO B et MFStREPafitre it i n' ne
CDNA pr obeshRlifsdoth Jeb¥hd BuRUbf §dr@&aingd WRIRADINA peotRapiashi@bNe Rpesifiedd
sequenced on both strands. Wen the full Iength gene cannot be obtai ned

directly fframpopigive bagtenidlistomes andhiequenrgd ondo fite is isolated using RACE
technol ogy (Marathon Kit, C onTech.). This approach relies on reverse
transcribing nRNA into double strand cDNA, ligating linkers onto the ends
of the cDNAhaftheailiérdgit pehetdagndidsiobetneixdifeetly fiynothe thel L BbAryshisgng gene-
specific prinmer and one of the |linker oligonucleotides. Mrathon PCR
products aieguecs ieigolatedtuging BAQE ﬁ@canﬁ@emgfhm KitrfvionT egeh M hisrppreasgiienced.

15 The pO'%E@rﬁ%%{!?tergﬁ%gE@g' ' info H\?u%lé’ﬁfaﬁhQg‘gﬁx‘,ﬁg@g%ﬂhﬁer%%‘%ﬂé‘re-

Exanpl e 8. profi conpl ementary appro erinental antigen
ti ssue expndssfi the cENk and emphi Htinwthe idssirddeExaemlityrod theheD KAMBMmgESIendat abase.

ESTs (' Expressed .Sequence Tags). are.snmall fra nts of .CDNA made from a
ol | ect | onPGRTRRAEAR] 5% AIF Hohiraliganealeaids Mreugn PO Pk RioocSuch
dat abase GHfJ £HhéntidRbORTIEOPD, RSB YEn) AR Y ueAedruman ESTs (2 106) from

several thousands of cDNA tissue | |gr aries, including tunoral tissues from
vari ous 25 types and states of disease. By neans of informatics tools

(BLost). SofBhRERar FESE0) Byl e TR PRt ARl e Tored I

Example 8.
EST profiles
20 A complementary approach to experimental antigen tissue expression characterization is
to explore the human EST database. ESTs (‘Expressed Sequence Tags ) are small
fragments of cDNA made from a collection of mRNA extracted from a particular tissue
or cell line. Such database currently provides a massive amount of human ESTs (2 106)
from several thousands of cDNA tissue libraries, including tumoral tissues from various
25  types and states of disease. By means of informatics tools (Blast), a comparison search of
the CASB7439 sequence is performed in order to have further insight into tissue

expression.

EST distribution of CASB7439 :

EST GenBank EST cDNA tissue library
Accession

number

C00634 Human adult (K.Okubo)
AA468668 NCI_CGAP_Co3
AA565752 NCI_CGAP_Co11
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EST distribution.
Accessi on nunber
1AA565752 NCI

of CASB7439 :

EST GenBank EST cDNA tissue library
00634 Human adult (K. Ckubo) AA468668 NCI _CGAP_Co3
CGAP Coll 59 WD 01/62778 PCT/ EPO1/ 01779 AA5

NCl _CGAP 3P 9V/@A#65767 NCI _CGAP Col 1 A1337239 NCI_CGAP_CD%Z%%§T§§$Q%8
NCl “CGAP_Col6 A1393930 NCI CGAP CLL1 A1473673 NC_CGAP Cold Al632444

NCI _CGAP

NCI _CGAP_
NCl _CGAP_

56376861 - 93NN GARGAB1C016 A

825214 NCI _CGAP_GC6 AW80652

CiiEB65 AW S 38 IINANG GAEGAR1Co19 AV

206058 NCI _CGAP_Sub3 AW237006

GAi337238 64626 |NCTOUEE°_AvA8 9612 NG

| CGAP Sub5 These ESTs match

perfect|y VAZIT4ABASB743NCI IC@AR (Goi6 cont ai N

colon |ibr
tunmor ger

s 9 ESTs from4 different 5 tunor

N1393930 one EPBICITC@AR_@hel nor nal

colon library, 3 ESTs from one

RI£3673 T1 br aiNGI_@ewP [E5141Tr om on

e chronic | ynphocyte | eukem a

cel | s |i br giga2424 ESTS

of unknown
over - expr et

ti ssues,

5

10

15

20

NGIaoGAP 1do6eed t unor

s libraries, 2 ESTs fromlibraries

ABe3n Nl s ClNeArcGAP edgest s, al

s expected, that CASB7439 is

SREh2in t UNDINGII GGARSSCOM T h an

enphasis in colorectal tunor

asAWeEpEd €d T

INGIOCEAP_dolissues. 1

0 Exanple 9:

AW083899 NCI_CGAP_Co19
AW206058 NCI_CGAP_Sub3
AW237006 NCI_CGAP_GC6
AW364626 DT0036

AWA449612 NCI_CGAP_Sub5

These ESTs match perfectly with CASB7439. The list contains 9 ESTs from 4 different

tumor colon libraries, one EST from one normal colon library, 3 ESTs from one tumor

germ cell library, one EST from one chronic lymphocyte leukemia cells library, 2 ESTs

from 2 mixed tumors libraries, 2 ESTs from libraries of unknown type.This clearly

suggests, as expected, that CASB7439 is over-expressed in tumor tissues, with an

empbhasis in colorectal tumor tissues, as compared to normal tissues.

Example 9 :

9.1 Expression and purification of tumour-specific antigens

Expression in microbial hosts, or alternatively in vitro transcription/translation, is used to

produce the antigen of the invention for vaccine purposes and to produce protein

fragments or whole protein for rapid purification and generation of antibodies needed for

characterization of the naturally expressed protein by immunohistochemistry or for

follow-up of purification.

Recombinant proteins may be expressed in two microbial hosts, g oj; and in yeast

(such as Sgecharomyces cerevisiae OF Pichia pastoris)- This allows the selection of the

expression system with the best features for this particular antigen production. In

general, the recombinant antigen will be expressed in g o/; and the reagent protein

expressed in yeast.
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9.1 Expression and purification of tunmour-specific antigens 15 Expression
in mcrobial hosts, or alternatively in vitro transcription/translation, is
used to produce the antigen of the invention for vaccine purposes and to
produce pM &/@778 r agnents or whol e protein for rapid puri E’F@&t"i"%ﬁ?\lﬁ%d
generation of antibodi es needed for characterization of the naturally

expressed PRO&@réssidy stidtes FstSh e ths ddsyenosf theprimhpy) dtaistuse obthe
purification. 20 Reconbi nant proteins nay be expressed i.n two, m crabi al

hosts, E. seembipaef qntisyrdgEenqral texpeessge étrproparees (ekdpdy perekatche Bi chi a
pastorl s)- relfindl Bl LNHpPGlAE A Abrdsln 18X BHAE MBS LM Refule
best features tor this particular antigen production. In general, the

r econbi nanfor afvidulpting whed imrhenepepicesemdtiésofEhe amigen sandnininenerfesige partyer ot ei n
expressed in yeast,. .60 WO _01/62778 PCT/ EPQ1/0177 he. expressi on strategy
first imvolliB widla%iag@f ot loaﬂaﬁa?rﬁ@ﬂ’é Gt for IR FEBishni nant

anti gen. I&mﬁsﬁlks BPuBSPLERS CORmhingl Q. partner (EFP) is placed at the N
termnal extremty to inprove |evels of expression that could al so include
a region useful for nodul ating the inmmunogenic properties of the antigen,
an i mmune fusio rtner 5 (1FP). In addition an affj.nity. fusion partner
CAEP) et 3 HeBHoRARP e spvirgl sohs ries A bt ea EPaRimi™ RAHRA a: " ne

C- t er mi nal F&dpidAspFesibh ARE PurdfdiGn as ¥R kert@itid dfGhbodieddgatizeler go
conparative evaluation : For rapid ,exptgebiggf?ln and purifi cgtl on. as_well as
gener atd onCOSBAATS: BbigipEeposedionganetrly inas fullj length CaSFdse@reteingdier at e i n

E. Coli ap&sh%ﬁgrﬁg%?é‘%ﬁﬁY&%ﬂBg mi n wwth NS 1 as EFP and a histidine

tail as Al Wo constructs are proposed : Construct 1: Full

| engt h wi | Uhéryfoec, GASBIAIMcBRMNApioposadsi on with NS 1 cDNA as EFP and with a
histidine tail coding cDNA as an AFP_(SEQ I D NQ 8).. The oded fusjon 15
protei n se§OBHERCtls Faldenath pad fype %ﬁé? ?}?)CQDQA lpd%ﬁwlv @’HBS\%C h&?‘gf*eaa sr-41_3%887439
CDNA i n T ugi O hiks iPPBYifs cBRRA asP oA P IDISOIsYi TR drRbledCRSbAY CDNA
as an AFP %@%t%mmﬂgﬁk.&llt |1§§Br oposed in E%g consS?r uct to ehave t he

first B0 codossauemetis SEQIABEDIB® cDNA repl aced by codons specific of the

E. coli codon usage, enhance r .on enti al of B i its 20
£ Coli noConstRA% mifi RGeSt 0 BoRA Shisin Rin SRRl spfrp
and with a histidine tail coding cDNA as an AFP (SEQ ID NO:9). It is proposed in this
construct to have the first 50 codons of native CASB7439 cDNA replaced by codons

specific of the g. ooJ; codon usage, to enhance expression potential of CASB7439 in its

20 E. coli host. The encoded fusion protein sequence is SEQ ID NO:10.

The CASB7439 protein design is as shown below:

N term L NST | - [ CASB7439 ] HIS Cterm
1 80 | 194

“NS1” is the N-terminal fragment (80 mino acids) of the Influenza protein NS1. “HIS” is
25  apolyhistidine tail.

The recombinant strain used is AR58 : a cryptic ), lysogen derived from N99 that is g/
E:Tn 10,A-8(chiD-pgl)-A-H1(cro-chiA):N*s and cI857 (Proc.Natl.Acad.Sci.USA
vol82, pp.88-92, January 1985 Biochemistry)

30
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The CASB7439 protein design is as shown below Nterml NS 1::;~ -1 C
7439 ;WHI S Cterm"NS1" is the NNtermnal fragment (80 m no acids) of the
I nfl uenza D NS 1. "HI'S" is 25 a polyhistidine tail. ;FRgpeaprbi nant
strain usevpd{)?is/g%&%}:ﬂ : a cryptic X lysogen derived from N99 t hat ?s gal
E::Tn 10, -8(chlD-pgl),A-Hl(cro-chlA), N+, and cl 857 (Proc. Natl.Acad. Sci . USA

vo182, pp. 88h@pthe JepuMiRANY SEBNBITE A i#ple: Fip)reaunignanpprghicsis ghgracterized by
PCT/ EPO1/ 01,77 j j T ' I nmbi nant
product is en%raﬂl;luc g?iogte}g 1%‘56?8{:%3? %3%’?3”%? ?%{?8?‘10?%128@\%%?} %‘lugéggrc{e@gél)on and
t he predi cipr@igindly dndlysierf tieehbvibt inthetrudhextrgntot ei n by anal ysis of the
behavior in the crude extract. After cgrovytmg.o aggrf)@%i ate cul ture .nmedi um
and i nduct iASHT FOY RO RPHRERIE LM U TBEEIR 1%‘519?‘ of B reqogtuinant REYiRt s are
anal yzed b = [ . j i i ai ned
gel s ang |§é§]tg|§fl ?n:‘g#t Bbﬁvﬁ%g{sgﬁiﬂé?%@&‘ gﬁgpfé%(ﬁ?{\}g rgééié‘??i ?%dé%?g%i;n?fﬁi es.

Pl asmi d : wéswelizeiGvs28tedprlsnd 1diBied b9 Wesdrn bbot angy@s tsingbpesifion: Kan
pronotor: PL.| on insert: NS 1-C74-39-Hi s 15 Expression of the reconbi nant
protein fr&ﬁ’i%ﬁ%’truct 1. Bacteria was grown in LB nmedium+ 50 g/nml Kan at
30C When the culture reached OD = 0.5 (620nn), the culture was heated up
to 39C, af tpgfspplours of induction, cells were harvested Extract
preparation: 20 Cell concentration: .50X.. in buffer PBS + conplete...

Di sruption: press french 3X Centrifugation: 30 mn at 14000t Comment: > 90%
in the supernat #3mCof C¥eR8 LI ar ext r FEHT-15143

10 replicon: pMBI1
selection: Kan
promotor: PL long
insert: NS1-C74-39-His

15  Expression of the recombinant protein from construct 1:

Bacteria was grown in LB medium + 50 pg/ml Kan at 30°C
When the culture reached OD = 0.5 (620nm), the culture was heated

up to 39°C, afier Shours of induction, cells were harvested

Extract preparation:

20 Cell concentration:  .50X.. in buffer PBS + complete...
Disruption: press french 3X
Centrifugation: 30 min at 14000t
Comment: > 90% in the supernatant of cellular extract

25  The cell extract was run on a 12.5% SDS PAGE, and subsequently stained with
Coomassie blue. A Western blot was also performed using an commercial monoclonal
antibody against the poly-histidine tail (Quiagen). The resulting gels (figures 3 and 4),

show that the protein is expressed, and visible in the cell extract supernatant.
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25 The cell extract was run on a 12.5% SDS PACGE, and subsequently stained
with Coonassie blue. A Western blot was al so perfornmed using an comrerci al
nonocl onal  antihody agai nst the poly-histidine tail (Quia

resul ti ngwé’eql Eﬁgl gures 3 and 4), show that the protein i‘g@g’ﬁﬁ?@@d, and
visible in the cell extract supernatant. 62 WO 01/62778 PCT/EPQ1/01779 The
puri fi cat i Bie puiination stheswesloHows astarsiedl appRATHRATeHAR Y REFSCRFRO Bnce of

an Hs affi.nity.tail _i i i N vl cal ri nent
the i sr aptaairetail B'the ePopBfahERARRL 1R L AR ERpiimdd ot ditBbea comiper IO
lon Metal gfiéreduhdthehiceliEiogtapts Yoaded MAG;anNbr META A ffinity Qhagreatpgtaphy wi | |

specifically retain _the reconbi nant otein. 5 The retained proteins are
ol uted by GVEE NNTYN e (Uagsnaiab il fRsSKSABY jFi4iR s g R BappProtn

det er gent ) ; J,zp@g by o @M gebhanvestedt of
cul tur mgh%%e?laéit?ur e Q?I?\Seaélg\)ﬂgl&%ga}),y qggomﬁvlllw Na?rlh-g%%%%ralomgﬂt él'ri spaiP\l?l?%, anod

| oaded on adetrgen®itwgphpdphetedukierm | MAC Q agen NTA Ni - under the follow ng
conditions: 10 Equilihratjon buffer : NaH2Po4 K 100nM 8 i Ur ea
6N 15 Sampee G ER E AeDIPES RS s REEGH O Bistr DI et B £ ar s
;1) NaH2 POf‘er{JLQPﬁM PRI 8 ahidi1Sadk@BNa dhr@Aatb givphid Qolurirdd 8 0aQi3 bedVing) Alak{2Po4
100mM PH8 ris 10mM Urea 6mM 25 | mi dazole 50mM El ution buffer : NaH2PO4

100nM PH Surier Thei follo@ing coudisigngM 30 | i dazol e 500mMi

10
Equilibration buffer : NaH2Po4 100mM PHS8

Tris 10mM
Urea 6M
15 Sample :supernatant in urea 6M,100mM NaH2Po4,10mMTris
Wash buffers : 1)NaH2PO4 100mM PH 8
Tris 10mM
urea 6M
20 Imidazole 25mM
2)NaH2Po4 100mM  PHS
Tris 10mM
Urea 6mM
25 Imidazole 50mM
Elution buffer : NaH2PO4 100mM PHS,S
Tris 10mM
Urea 6M
30 Imidazole 500mM

The eluted protein in 500mM imidazole + 6M urea is dialysed under the following
conditions:
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The eluted protein in 500mM i m dazole + 6Murea is dial ysed under the
followng conditions: 63 WO 01/62778 PCT/EP01/01779 - PBS PH 7,2 +
sarkosyl 0.5% + 4Murea - idemat 2Murea 2hrs - idem at s 5
The final WYY is freezed and stored. The protein cont %M\Xg@ﬁw
gquantified using a Lowr){( prot%in assay (0,9 nmg/ 1.2 m). The purity was
assessed by #BOPB,PAcEKSHE 0.5 4iMd@SF t h Coonmassie blue (figure 5), and

t he presence. t r ihnant protein was checked by Western bl ot, using
a anti -polyhilésD{IPdFtﬁzqurr%ér)#gg onal antibody (figure 6) 10 A conparative

eval uat i on- ofdenhst OMfufrer ehis ver si ons of the expressed antigen will allow
the selection of the nost promsing candidate that is to be used for
further purification and inmunological evaluation. 15 9.2 Antibody

pr oduct § onTaAfinilmataxdliis freeded nind stoyedSitat progein wontentobay @laatifiekhgynpari f i ed
protein can be used to geperate | ng_lhoical tools jn o s ) tect
t he expresbPWWH)?tqlﬁﬁﬁifﬁbz(?’g%z% Fguﬂg’r‘ﬁ%ﬁasﬁerss %%ﬁQS/"s]g‘gg’%ss ctions;
20 b) det egl: L BG & ESETRER D] @a(:%ufeoS f Sld BWptdiendRroTtRd Rcsbinast prbRin was
purificati %%1np§|oéess &I?ELII SA}/1 st e_r)’n Bl ot f or c) characteri sﬁe/ nq%anti fy
the purifi esbchedbyeWes(ebh blos)usingd @titpabphistidingaione¢lond) eatieady (BBuwierftuni zat i on
Rabbits are i mmunised , intramuscularly (I.M) , 3 tinmes at 3 weeks
interv%s with 100g of protein, fornulated in the adjuvant 3D MPL/ QS21.

hree veeks GimiatBEDay b A2kl dieh vgis%gglogg{%ﬁrés&%%gen Al e the

ant i body t Ft@rPREIVEE 3 e serum by ng t rotein as
coating antdgionioftheombitpromitmnaatidapridtictl be 1Bed Eirl foAhergfirifiehtion and

m cropl ates (nmaxi sorb Nunc) are coated with 5g of protein overnight at 4C.
immunological evaluation.

15

9.2 Antibody production and immunohistochemistry

Small amounts of relatively purified protein can be used to generate immunological

tools in order to ,

a) detect the expression by immunohistochemistry in normal or cancer tissue sections;
20  b) detect the expression, and to follow the protein during the purification process

(ELISA/ Western Blot); or

¢) characterise/ quantify the purified protein (ELISA).

9.2.1 Polyclonal antibodies:

25  Immunization
Rabbits are immunised , intramuscularly (LM.) , 3 times at 3 weeks intervals with
100pg of protein, formulated in the adjuvant 3D-MPL/QS21. Three weeks after each
immunisation a blood sample is taken and the antibody titer estimated in the serum by
ELISA using the protein as coating antigen following a standard protocol.

30
ELISA

96 well microplates (maxisorb Nunc) are coated with Sug of protein overnight at 4°C.

After 1hour saturation at 37°C with PBS NCS 1%, serial dilution of the rabbit sera is
added for 1H 30 at 37°C (starting at 1/10). After 3 washings in PBS Tween, anti rabbit
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After | hour saturation at 37C with PBS NCS 1% serial dilution of the
rabbit sera is added for 1H 30 at 37C (starting at 1/10). After 3 washings
in PBS Tween rabbit 64 WO 01/62778 PCT/ EPO1/ 01779 [a) ¢d anti
serum (Aﬂ&%ffﬁﬂl s added (1/5000). Pl at es are washed and pS@@%’%@Z”se

coupl ed streptavidin (1/5000) is added for mn at 37C. After washi ng,
501 TMB (Bn@mdateql anth geram (Parersham hisadded ﬂ@@@b&let%arﬁw@ﬁh%dt%ﬂped Wi th

H2SO4 0. 2M 5 LRSe
cal cul at ecpef)%/x Q%Jaog&%g{ggﬁgyﬁpﬁg@%céo%a@gg%t@boéld%%%I Sfirt:glﬁﬁfvzatl on 5
BALB/ ¢ mi csf)parrMB I(waRazlyed; ddded foe§ min aﬁdmlateﬂeactrmﬂhmakteppﬁdthtISH@SM PaM.fi ed

protein. Bl eedi ngs are perfo d 14 da 1 e The
sera are tExt@R By Elni‘%aéureflat %&dﬁéﬁtlﬂnﬁgag lﬁg‘y\gﬁgf’g’ﬂ‘%l ge

Based aqn these results (m dpoint d| I ut| on > 10000) one nouse is sel ect ed

for fusion. Fusion/ HATsel ection Spleen cells are fused with the SP2/0

nyel oma aCQ:deMogod;lona agtibodles:d protocol using 15 PEG 40% and DVSO 5%
Cell s are Then se{\eded in 96 well plates 2.5 x104 - 105 cells/well and

resistant BIBHEELURD | be selected in HAT medium The supernatant of these

hybri domass BM'B/&Jﬁuéee&te aehrh@fizddBRiime LA wadk inftredewithisqgostt phomddsornd when

positive, be submtted to 2 cycles of |limted dilution. After 2

rounds of I%lcqsdaegﬁ a1g pedormgrbl4 dryrmestdf fnd bweelhped - {1 sagcarei §sted B on.

20 9.2.3 I muno Ft h r b

taini o 19 Burs pRGEELSs ot hEr lich B AL E A TR ol G, -

det erm ne IOOOOl)bﬁehﬁM@é isofelexql xSugon.of the antigen of the invention |n

cancer relative to normal 25 tissue or O the proportion of cancer of a

certain type expressing the antigen O if other cancer types al so express

the anti geﬁuﬁoﬁ/hﬁAngﬁQﬁéd on of cells expressing the antigen in a cancer

ti ssue

Spleen cells are fused with the SP2/0 myeloma according to a standard protocol using

15 PEG 40% and DMSO 5%. Cells are then seeded in 96 well plates 2.5 x104 - 105
cells/well and resistant clones will be selected in HAT medium. The supernatant of these
hybridomas will be tested for their content in specific antibodies and when positive,
will be submitted to 2 cycles of limited dilution . After 2 rounds of screening, 3
hybridomas will be chosen for ascitis production.

20
9.2.3 Immunohistochemistry

When antibodies are available, immuno staining is performed on normal or cancer tissue
sections, in order to determine :
o the level of expression of the antigen of the invention in cancer relative to normal
25 tissue or
o the proportion of cancer of a certain type expressing the antigen
o if other cancer types also express the antigen

o the proportion of cells expressing the antigen in a cancer tissue

30

Tissue sample preparation

After dissection, the tissue sample is mounted on a cork disk in OCT compound and
rapidly frozen in isopentane previously super cooled in liquid nitrogen (-160°C). The
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Ti ssue sanpl e preparation After dissection, the tissue sanple is nounted on
a cork disk in OCT conpound and rapidly frozen in isopentane previously
super cooled in liquid nitrogen (-160C). The 65 WO 01/62778 PCT/ EPQ1/01779
bl ock wi | W@ RER7B® conserved at -70C until use. 7-10m sect PFSAERRPI7He
realised in a cryostat chanber (-20, -30C). Staining 5 Tissue sections
are dried fyscibwill theAbe EORVEEAPEIACURE] (4ET)7-101int 6ettions aileborealifedrin al0mi n
at RT, dried again, and saturated with PBS 0.5% BSA 5% serum After 30 mn
at RT eit treyosiatghpmber 030, ect staining is performed using antigen
specific antibodies. A direct staining leads to a better specificity but a
| ess intense staining whilst an indirect staining |leads to a nore intense
but | ess smRainirigc st ai ni ng. 10 9.3 Analysis of hunan cellular imune
responses tothe anti gen of e_inventio The | i cal rele ance of

t he ant |5genTléTuetSﬁ%thnﬁv¥ﬁf1P8ﬁil B TR 2LR00R ?HPGSW af{jgt&g@d 1BFF?¥P’PFQ %f human
T cells. ﬂOn;IIn%?kh“ hM&PSngaﬁd Liiasedanth q:qssio st BSAsdSeAe Aledrizvadinke
from PBMCs (peri phefal bl'ood nononucl ear cells) of healthy donors

(pref err ed BRI Aithé a ditdot gpisilirechntaidling petforbed namggangen specidie aptekdics. sAal so

used for scr.eening.of di sgovere e ecific
Choe T eer 1 diachuafindiesdsta abeu PR Bir Ry Mol ARH T Rl by fEfeEP
stinmul ati ongaidiag 1éadsit6 a Afdré Mtdride Bldied eMﬁbEt\dunﬁg)ductl on of the CD8+ |ines

in response to the antigen or antigen derived-peptides is tested using
st andar procedures Two strategles to raise the CD8+ T cell lines are

used: a pe ﬂnﬂ f%f I
approachesmrge%gll re t e ; ﬁ)@ﬁq xﬂw&kﬁm%'}ﬁg ﬂgﬂstgg\iﬁelrr eﬁgantl gen
in the correct reading franme to be either cloned in an appropriate

delivery systemor to be used to_predict t uence qQf HLA bjndin
peptides. Hepmrawaiegies) r%iﬁ'fﬂ“ﬁ%l&ﬁ ,apggqryotqg?gw Beon @nﬁ%ec?éseé?@ l?yn’ﬁ‘nj’g’ir‘ied

wi th adjuv rﬁ'ﬂg ﬁ}lﬁ%nqe&ﬁl's KT cteh(?%gh%gé Bnes3fd HendrRUCAs BredBitved €SPONSE

(as define cient lysis of” pep pul sed aut ol ogous spl een
cells) il |frdim PRMEh greripherial/ledd mmnbimgslmrwath)S’fbc@my denomsr{prderchd HLA-A21 | s

(cultured acgor d)I Q\% ﬁﬁA-mﬂ&b e;[msaglemc mouse mO%CIOIS aFS(e)ClIngH I'or &% rgdag SFHLA-

A2.1 peptides.

Newly discovered antigen-specific CD8* T cell lines are raised and maintained by

20 weekly in vitro stimulation. The lytic activity and the y-IFN production of the CD8" lines
in response to the antigen or antigen derived-peptides is tested using standard procedures.

Two strategies to raise the CD8* T cell lines are used: a peptide-based approach and a
whole gene-based approach. Both approaches require the full-length cDNA of the newly
25  discovered antigen in the correct reading frame to be either cloned in an appropriate

delivery system or to be used to predict the sequence of HLA binding peptides.

Peptide-based approach

Briefly, transgenic mice are immunized with adjuvanted HLA-A2 peptides, those unable
30 to induce a CD8* response (as defined by an efficient lysis of peptide-pulsed autologous

spleen cells) will be further analyzed in the human system.

Human dendritic cells (cultured according to Romani et al.) will be pulsed with peptides

and used to stimulate CD8* -sorted T cells (by Facs). After several weekly stimulations,
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and used to stinulate CD8+ -sorted T cells (by Facs). After several weekly
stimulations, 66 WO 01/62778 PCT/ EP01/01779 the CD8+ lines will be first
tested on_pepti de-pul sed aut ol ogous BLCL (EBV-B transfor Loihignes) .
To veri fy“p&‘g”ﬁﬁ?%per in vivo processing of the peptide, tgge}%gbf I?nes

w il be tested on cDNA-transfected tunpur cells (HLA- r cted LnCaP,
Skov3 or CHRRKCRIinings vallbedyst testeghen Be%@ﬁ'é’llgﬁgéﬂogﬁﬁ}lﬁgﬁﬁi(@i&% cell lines
w Il be pri HiHRUL)TE Je iyt e BHpRPIN 68 BrodtRire GRS SGHRE, theemdri ti c
cells, ret #rgi\?/slq?a qu%trans)duceceimI%l?. e?(ytar élnsfegrtoed %‘nitgbr oblgii{ts, r ecombi nant
POX Vi r uslifés witlerecrestedisn cHNeG trexsfetgertituimouc calls| (HE.A-¥2riransienfeddinéd@Pcel | s are
very efficient to ‘%&fgresent @ti geni ¢ peptides since the antigen is
expressed KO YH PUBOW CE3H: only be used once to avoid the over-growh
of wvi rag T cells lines. After alternated stinulations, the CD8+ |lines are
tested Oon cDNA-transfected tunmour cells as indicated above. Peptide

speci fi ci t Whlelgéngerased gpprgachiet er mi ned to confirmthe 15 i nmunol ogi cal

val i dati on; T-cellT response, Sim.J .he. End o5k fPppe response
can al so bgD%gggg%gpeS lrlnlgbregfrf%end snggfé%‘t%{ﬁl gﬁtﬂ%&%}}gﬁﬁgeu%apg |s@made usi ng
dendritic ggidriiclcendeerovitalyiRasinali -patsidtedditposibas, rearmbipaptpodes to
stinulate the T-cells. Predicted epitopes (nonaners_and decamersg bi ndi ng

HLA al | el eyirus qresleppvirusiinfested dendreficrplipepirisgaiestsdirele ais vareeisicksat 1 ed

ei ther by the Par . . i Par. . and J.
£ Col 1 anPgant i Cpdial, HREC R IbhEl it lpredtea by el nERARRNG b B
based on i qsieipgicdenivdid tei ovgr-gfowthdif virellBtellsdimes.de  si de- chai ns. J.

| mmunol . 152: 163 and http://binmas. dcrt. ni h.gov/nol bi o/ hl abind/) or the
Ranmensee net hod (Ranmmensee, Friede, Stevanovic, MHC |igands and peptide
motifs:  1Sipel bgdrht8d stiAUAAGREC BRI CO8+ dihes dré8estcd®on INNA-trarSARTRNEABUr
Bachmann, Stevanovic: 30 MHC |'i gands and peptide notifs. Landes Bi oscience
1997, and chlistas:indidB4d ah@s. Ratids spéqificityrandddengisy isetermanas thicapfirmpEist i des

are then screened i n1 t h.% .HLA- A2. 1/ Kb transgenic mce nodel (Vitiello et
al.). &7 immunological validation.

CD4+ T-cell response

Similarly, the CD4+ T-cell immune response can also be assessed. Generation of specific
20 CD4+ T-cells is made using dendritic cells loaded with recombinant purified protein or

peptides to stimulate the T-cells.

Predicted epitopes (nonamers and decamers) binding HLA alleles :

The HLA Class I binding peptide sequences are predicted either by the Parker’s

25  algorithm (Parker, K. C., M. A. Bednarek, and J. E. Coligan. 1994. Scheme for ranking
potential HLA-A2 binding peptides based on independent binding of individual peptide
side-chains. J. Immunol. 152:163 and http://bimas.dcrt.nih.gov/molbio/hla_bind/) or the
Rammensee method (Rammensee, Friede, Stevanovic, MHC ligands and peptide motifs:
1st listing, Immunogenetics 41, 178-228, 1995 ; Rammensee, Bachmann, Stevanovic:

30 MHC ligands and peptide motifs. Landes Bioscience 1997, and
http://134.2.96.221/scripts/hlaserver.dll/home.htm). Peptides are then screened in the
HLA-A2.1/Kb transgenic mice model (Vitiello et al.).
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WO 01/62778 PCT/ EPO1/ 01779 The HLA C ass |1 binding peptide sequences are
predi cted using the Tepitope algorithm wth a score cut- off set to 6
(Sturnl ol o, Hammer at al., Nature Bi otechnol ogy. 1999. % R1). The
foll ow rfbm(‘%fﬂses gather the Cass | and Il predicted epitope sequences 5

I 1 FA-A 0201 ecaners Parker's Score tart Subsequence Resi du ﬁg@l D Rank
Posi t i ofihd HEAI @lgss- I birgngpeprid SFegaenaes Ar0Be ISEQ‘*\SB %‘to?eégﬁoln e of Half
Ti me of sassom n of e. HLA-A:
nonamer ¥ REFROTELCRY ?%f% q‘gé‘{r\f/g@? g& ue @F’a {l&re@bﬁeg%@é qug%@: Posi tion
Li sting1F355-56D: ELLDFSSV\L I RLLAEHDAV 79 I I ~ - KLVNLGFQA 100. 850
SEQ 1 13 NOITT 10 Estimte f HaI Di sassoci ation of a Ml ecule
Cont ai nTrgyfollavingsablss gatbacias Cl"HEAa%i I Hﬁ%‘ff‘étﬁ‘e FRURRGTRIENPY * Subsequence

Resi due Par ker s core SEQ I D P03|t|on Li sting - 1--77- 1 EYI RALQRL
Est i At @—_ o S PS5 AS-Sw et ‘5 T ErECU = STTTITTTO {
Subsequence. 15 H A- A decaners PAblc Star P dua Parlar’ o
PSSRkt orf Lpubseqyence Residue;_ | et SEQ Iblal f
sds Positioni dn of a MtEEUl e Condai ni ng This Subseglience.

! 64 KLVNLGFQAL 142.060 SEQ ID NO:16

° . Estimate of Half Time of Disassociation of a Molecule Containing This Subsequence.

| HLA-A 0201 : nonamers |

Start Subsequence Residue Parker’s Score ° SEO ID :
IRank l Position l Listing QID:
[ 1 ] 182 f ELLDFSSWL r 507.976 ] SEQ ID NO:17
[ 2 | 104 ] RLLAEHDAV [ 126.098 [ SEQIDNO:TS
| 3 | 64 I KLVNLGFQA | 100.850 I SEQIDNO:19
10
° . Estimate of Half Time of Disassociation of a Molecule Containing This Subsequence.
| HLA-A 24 : nonamers 1
Start Subsequence Residue Parker’s Score SEO ID :
\Rank ‘ Position I Listing QIb:
R 97 ' EYIRALORL I 360.000 W
° . Estimate of Half Time of Disassociation of a Molecule Containing This Subsequence.
15
| HLA-A 24 : decamers
Start Subsequence Residue Parker’s Score SEO ID :
lRank ' Position | Listing ’ QIb:
| 1T ] 97 I EYIRALORLL | 360.000 | SEQ ID NO:21
° . Estimate of Half Time of Disassociation of a Molecule Containing This Subsequence.
| HLA-B 7 : decamers |
Start Subsequence Residue Parker’s Score SEQ ID :
lRa“k ' Position ' Listing QID:
[ 1 111 | AVRNALAGGL | 600.000 | SEQID NO:22 I
20

° . Estimate of Half Time of Disassociation of a Molecule Containing This Subsequence.
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HLA- B decanmers Rank (- Subsequence Residue | Parker s Score SEQ ID
Position Listing r _T__ 11- AVRNALAGGE. 600.000 SEQ ID NO 22 20 Estimate of
Hal f %’%%EB%S%SO“ ation of a Ml ecule Containing Thy ence. 68
WO 01/ / EPO1/ 01779 HLA-B 4403 decaners Start Subsequence Resi due
Parker's Score Rank SEQ ID Position Listing : 1 156 SEPGSPRSAY 360. 000
SEQ ID NO 23 2 89 VETLRSAVEY 180.000 SEQ I D NO 24 Estimate of Half Tine
of Disassociation of a Ml ecul e HIoaH{Bag403nglethnersSubsequence. 5

HLA- DRB JUETBE S KEERISeHFe TEPJLOPE_Score 9EQ
ID: P SEQIDNOZS HLA DR§1EQ£IDZ
nonamer - '

Li sti ng H A DRE$VHEDS - Rk

Start Sub3equend® Resj due VEWILIRG[BHESCOFE SEQ I D18@980t i on Li SSEQ@DNQZQ
LRPQAVRPS 5.4 SEQ TD NO 26 HLA-DRBIFII0L . nonaners Rank Start Subsequence

Resi dueo TRt AR6r FCH BmeePissodiRnldraMblestit 08nthitfe TRAISBdgfedted SEQ ID

NO 25

5

HLA-DRB1*1501 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 99 IRALQRLLA 5.6 SEQ ID NO:25
HLA-DRB1*1502 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 99 IRALQRLLA 4.6 SEQ ID NO:25
HLA-DRB1*0402 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 120 LRPQAVRPS 5.4 SEQ ID NO:26
HLA-DRB1*1101 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 99 IRALQRLLA 4.8 SEQ ID NO:25
HLA-DRB1*1102 : nonamers
Start Subsequence Residue Tepitope Score .
Rank | psition Listing SEQID :
1 120 LRPQAVRPS 6.2 SEQ ID NO:26
10
HLA-DRB1*1104 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 99 IRALQRLLA 5.8 SEQ ID NO:25
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HLA- DRB1*1102 :

nonaners Rank Start Subsequence Resi due Tepitope Score SEQ
ID Position Listing 1 120 LRPQAVRPS 6.2 SEQ ID NO 26 10 HLA-DRB1*1104 :
nonaners Rank Start Subsequence Resi due Tepitope Score

rassgrios "

| D

Li stind"@84%%M QRLLA 5.8 SEQ ID NO 25 69 WO 01/62778 P
HLA- DRB1*1106 : nonaners Rank Start Subsequence Resi due Tep| t ope Score SEQ
ID: PpstTTOn LIS[Ing 1799 THRICAIBRE] ©1 196 Hdnh .
nonamner s—Raf¢ ucn\.c ReST: freprt EQ"I"B—.—PUST'h-m
Li sti ng|RadiRp %@ VRPS A qi"sg B" T % | 2 Wﬁéﬁ%ﬁé‘é 4.9 SEREQIDNO 2}
3 31 LLRCSRRR 9sItioneb | D NOESHIngy A DRR1 *1'2()7 - nonaners Bank Start
Subsequende Resi%ue TEpit op®ASEBRIAASEQ | D :  Posi fifon Li sti qgSEQIPINO:25
LRPQAVRPS 5.6 SEQ I'D NO 26 HLA-DRB1*1304 : nonamers Rank Start Subsequence
Resi due Tepitope Score SEQ | D Position listing. 1 120 1RPOAVRPS 6 2 SFQ
NO 26 P 73 LRQHVPHGG 4. 8 SEQHIDANERBY*1301 : nonamers
Rank Stfu.'t Subsequgnc.e Residue Tepitope Score SEQID :
Position Listing
1 120 LRPQAVRPS 6.6 SEQID NO:26
2 73 LRQHVPHGG 49 SEQ ID NO:27
3 31 LLRCSRRRR 4.4 SEQ ID NO:33
HLA-DRB1*1302 : nonamers
Rank St'al.'t Subsequgnc.e Residue Tepitope Score SEQID :
Position Listing
1 120 LRPQAVRPS 5.6 SEQ ID NO:26
HILA-DRB1*1304 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 120 LRPQAVRPS 6.2 SEQ ID NO:26
2 73 LRQHVPHGG 4.8 SEQ ID NO:27
3 31 LGFQALRQH 4.6 SEQ ID NO:28
HLA-DRB1*1305 : nonamers
Rank St?u.'t Subseque.n?e Residue Tepitope Score SEQID :
Position Listing
1 99 IRALQRLLA 4.8 SEQ ID NO:25
5
HLA-DRB1*0703 : nonamers
Start Subsequence Residue Tepitope Score .
Rank Position Listing SEQID :
1 112 VRNALAGGL 5.1 SEQ ID NO:29
2 98 YIRALQRLL 4.8 SEQ ID NO:30
3 65 LVNLGFQAL 4.5 SEQ ID NO:31
HLA-DRB5*0101 : nonamers
Rank Stfu.'t Subseque.n?e Residue Tepitope Score SEQID :
Position Listing
1 96 VEYIRALQR 43 SEQ ID NO:32
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3 31 LGFQALR(H 4.6 SEQ ID NO 28 HLA-DRB1*1305 : nonamers Rank Start
Subsequence Resi due Tepitope Score SEQID : Position Listing 1 99

| RALQRLLA 2% ! D NO25 5 HLA-DRB1*0703 : nonaners Ranlg,cﬁt,ﬁroti/o 779
Subsequenc‘goaéy due Tepitope Score SEQID : Position Listin 5

VRNALAGGL 5.1 SEQ ID NO.29 2 98 YIRALQRLL 4.8 SEQ | D NG 30 3 65 LVNLGFQAL

4.5 SEQ | D SEQUENCEIRFDRBIATION : nonaners Start Subsequence Resi due

Tepi tope Score Rank Position Listing SEQID 1 96 VEYI RALQR 4.3 SEQ I D NO 32

70 WO 01/62778 PCT/ EPO1/ 01779 SEQUENCE | NFORVMATI ON SEQ I D NG 1
GTACCT TGCT SERUESCECACT AAGT ACCT GCCGEGAGCAGEGEEECGCACCCEGAACT CGCAGATTTCGECC

AGTT%%@@W%%%WWW
TTACAGAAT GECGECAGEECGAGECGAAGCAAGAGEGEOGT
W@@O@W@W?WEWWWW@C

ACCACTA vy X
ACCCTACICTALES,

m@%@@%@%ﬁ@@%ﬁm@%%@g@g@%@ aet %@E%WE%%@E C
ccct gcgccececaregt ettt @aget @rgetoecsgugdanacicygLytcrnecggaantgtdgpegetqgecag

g000aacdg00t QHaDeT S0t GALt L aascr Lecaaeacl Gedotagtaogt gcoocacagcacgocas

caagaagct gﬁ@éﬁ%@@@%&é@%@cﬁé@%@é@%@ﬁﬁ@@%ﬁa&%@&m&eﬂC@@&@%ﬁiﬂé?@%ﬁg@@c

ccctgecgecceccgtecctgteggectgegetgeccggcggagacccgegtececcecggaactgttgegetgeag

ccggcggcggcgaccggecaccgecagagaccggaggceggegeageggecgtagegeggegecaatgagegega
gcgcaaccgcgtgaagctggtgaacttgggettccaggcgectgeggcagcacgtgeccgcacggcggcgecag
15 caagaagctgagcaaggtggagacgctgecgctcagcegtggagtacateccgegegetgcagegectgetgge
cgagcacgacgccgtgcecgcaacgecgetggcgggagggctgaggecgecaggecgtgeggecgtctgegececg
cgggccgccagggaccaccecggtcgecgectcecgeecteccgegettecttegtecceccgggecgegggggcag
ctcggagcccggctcceccgegttecgectactecgtecggacgacagecggetgegaaggegegetgagtectge
ggagcgcgagctactcgacttcteccagectggttagggggetactgaGCGCCCTCGACCTATGAGCCTCAGCC
20 CCGGAAGCCGAGCGAGCGGCCGGCGCGCTCATCGCCGGGGAGCCCGCCAGGTGGACCGGCCCGCGCTCCGLC
CCCAGCGAGCCGGGGACCCACCCACCACCCCCCGCACCGCCGACGCCGCCTCGTTCGTCCGGCCCAGCCTGA
CCAATGCCGCGGTGGAAACGGGCTTGGAGCTGGCCCCATAAGGGCTGGCGGCTTCCTCCGACGCCGCCCCTC
CCCACAGCTTCTCGACTGCAGTGGGGCGGGGGGCACCAACACTTGGAGATTTTTCCGGAGGGGAGAGGATTT
TCTAAGGGCACAGAGAATCCATTTTCTACACATTAACTTGAGCTGCTGGAGGGACACTGCTGGCAAACGGAG
25 ACCTATTTTTGTACAAAGAACCCTTGACCTGGGGCGTAATAARAGATGACCTGGACCCCTGCCCCCACTATCT
GGAGTTTTCCATGCTGGCCAAGATCTGGACACGAGCAGTCCCTGAGGGGCGGGGTCCCTGGCGTGAGGCCCC
CGTGACAGCCCACCCTGGGGTGGGTTTGTGGGCACTGCTGCTCTGCTAGGGAGAAGCCTGTGTGGGGCACAC
CTCTTCAAGGGAGCGTGAACTTTATAAATAAATCAGTTCTGTTTAAAAAAAAAARARAARARARA

30 SEQIDNO:2
MDGGTLPRSAPPAPPVPVGCAARRRPASPELLRCSRRRRPATAETGGGAAAVARRNERERNRVKLVNLGEQA
LRQHVPHGGASKKLSKVETLRSAVEYIRALQRLLAEHDAVRNALAGGLRPQAVRPSAPRGPPGTTPVAASPS
RASSSPGRGGSSEPGSPRSAYSSDDSGCEGALSPAERELLDFSSWLGGY

35 SEQIDNO:3
MSAPAARSASGAEAHRSRALSSPLTSWRSRVARAPQDSARLRSRCRPTSRRNAGSRAPSCPRGPGTKKRGR
ARRRPGWSLAARGAQTAARPAASALPPARCARRRARPAGAAARGCTPRLSAASPPCSASCWRRRAARAAAA
PGSPSSPASRGCARAHCAALRPLRRLRSLRWPVAAAGCSATVPGTRVSAGQRSRQGRGAQGARTWAVCRRP
SRLHPPARSRSRRAAGRCRQRNRRRRGKLWRPKGASGTAPPGNSPGHAS
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cgagcacgacgccgt gcgcaacgcgct ggcgggagggct gaggccgcaggcecgt gcggecgt ct gcgecccg
cgggccgccagggaccaccccggtcgccgcctcgccctcccgcgcttcttcgtccccgggccgcgggggcag
ct cggagcc gcgtt ccgect act cgt cggacgacagcggcet gcgaagg é&ﬁg@# tgc
gagcgcga&%? %%é%cttctccagctg%tEggggggékggéggggﬁgggéﬁA CCi&i
GCGAGCGCECCEECECECT CCAEECCCECECTCCECC
CCCAGCGAGCCGGGGACCCACCCACCACCCCCCGCACCGCCGACGCCGCCT CGITCGICCGGECCCAGCCTGA

CCAATW@GGCF TGGAGCT GGCCCCATAAGGEECT GECGEECT TCCTCCGACGCCECCCCTC
CCCACACCTT CTGCAGT GGEGECGEEEEEECACCAACACT TCGAGAT TTT TCCCGAGCGGAGAGGATTT

TCT AAGGGCACRA AR T AT IS P A R T A A CF TSR TR C P e SRR T EE T CAEAACESAG 25

ACCTATTTTT&L:
T CACACO R
CGTGACA

NG 2 GCGGAGACCTGGGAGAGTCCGGCCGCACGCGCGGGACACGAGCGTCCCACGCTCCCTGGCGCGTACGGCCTG

L ROVPHOCAGKRIGKVE L RSAVE RAT L AL A VAL AC ROV SR RCHGT TRVRASPS

FUMSSSF(}«BGS§E§ESSF$&§Q¢SEEXX§§€E§§Q9SF@&QQEIIQ9€S@R@ﬁgéﬂcCQﬁgT@E??TﬁEF?QSA@CTTCCTG
nggég\;ﬁ\%ﬁiAR@ AARPAES PPA R RPAGAAARGCTPRL SPPCS, g A
AS

POSPSSPASRECAFAFCARL AP RRLRST FPUMRACCEATYBCTAAR ﬁéﬁ%&%ﬁw
SRL HPPARSRSW@WNWEWRWW%SCWCW}@EFQWSatg agege
PCT/ EPCMJ()%ZgégcagggédgEbQKQCQggtgaacttgggcttccaggcgctgcggcagcacgtgccgcacggcggcgcc
GTACCTTGCTITT CTAA! )
A@Tmﬂﬁﬁéﬁﬁ\%&ﬁ&
TTACAGAAT GE GAIRCEEEEEEASBEEEATHEI ) cl
G%&wﬁw@III%ﬁ%gg;aagﬁggggzzaxaa%gaszaaiﬁmzeaaaanx

@@é@@mmmmmm@d T

CCACCACTAGEECT ST AT CEBORE T CCACACA WMW

AGCCCCGGAAACCCGAGCGAACGGGCCGGCGCGCTTCATCGCCGGGGAAGCCCGCCAAGGTGGACCGGGCCC

20 GCGCTCCGCCCCCAGCGAGCCGGGGACCCACCCACCACCCCCCGCACCGCCGACGCCGCCTCGTTCGTCCGG
CCCAGCCTGACCAATGCCGCGGTGGAAACGGGCTTGGAGCTGGCCCCATRAGGGCTGGCGGCTTCCTCCGAC
GCCGCCCCTCCCCACAGCTTCTCGACTGCAGTGGGGCGGGGGGCACCAACACTTGGAGATTTTTCCGGAGGG
GAGAGGATTTTCTAAGGGCACAGAGAATCCATTTTCTACACATTAACTTGAGCTGCTGGAGGGACACTGCTG
GCAAACGGAGACCTATTTTTGTACAAAGAACCCTTGACCTGGGGCGTAATAAAGATGACCTGGACCCCTGCC

25 CCCACTATCTGGAGTTTTCCATGCTGGCCAAGATCTGGACACGAGCAGTCCCTGAGGGGCGGGGTCCCTGGC
GTGAGGCCCCCGTGACAGCCCACCCTGGGGTGGGTTTGTGGGCACTGCTGCTCTGCTAGGGAGAAGCCTGTG
TGGGGCACACCTCTTCAAGGGAGCGTGAACTTTATAAATAAATCAGTTCTGTTTARAAAAAAAARARAARAAL
AAAACCGAGGGGGGGCCCGGAGCCAACAAA

30 SEQIDNO:S
GGTAAACAGAACTGATTTATTTATAAAGTTCACGCTCCCTTGAAGAGGTGTGCCCCACACAGGCTTCTCCC
TAGCAGAGCAGCAGTGCCCACAAACCCACCCCAGGGTGGGCTGTCACGGGGGCCTCACGCCAGGGACCCCG
CCCCTCAGGGACTGCTCGTGTCCAGATCTTGGCCAGCATGGAAAACTCCAGATAGTGGGGGCAGGGGTCCA
GGTCATCTTTATTACGCCCCAGGTCAAGGGTTCTTTGTACAAAAATAGGTCTCCGTTTGCCAGCAGTGTCC

35 CTCCAGCAGCTCAAGTTAATGTGTAGAAAATGGATTCTCTGTGCCCTTAGAAAATCCTCTCCCCTCCGGAA
AAATCTCCAAGTGTTGGTGCCCCCCGCCCCACTGCAGTCGAGAAGCTGTCGGGAGGGGCGGCGTCGGAGGA
AGCCGCAGCCCATTATGGGGCCAGCTCCAAGCCCGTTTCCACCGCGGCATTGGTCAGGCTGGGCGGACGAA
CGAGGCGGCGETCGGCEETECGGGEGGTGGTGGGTGGGTCCCCGGCTCGCTGGGGGCGGAGCAGCGGGLCGG
TCCACCTGGCGGGCTCCCC
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10
ccceccetgegecccccegt cect gt cgget gecget gececcggecggagacccecgegt ccccggaact gtt gecget ge
agccggcggggg ﬁaﬁﬁpgccaccgcagagaccggaggcggcgcagcggccgtagcgcggggﬁ@ﬁ&@ggcgc
gagcgcaaccgcgt gaagct ggt gaact t gggctt ccaggcgct gcggcagcacgt gccgcacggcggcegcec
agcaagaagct gagcaaggt ggagacgct gcgct cagccgt ggagt acat ccgcgcgcet gcagcgcect gect g
gccgagcacgacgccgt gcgcaacgcgcet ggcgggagggcet gaggccgcaggecgt gecggecgt ct gecgecc
cgcgggccgccagggaccaccccggt cgecgect cgeecct ccecgegettctt cgt ccccgggecgegggggce
agctcggagcgﬁggggﬁ &gcgttccgcctactcgtcggacgacagcggctgcgaaggcgcgctgagtcct
gcggagcgcg C gacttctccagctggttagggggctactgaGiEiIITCEACCTAATAAGCCTCA

: SFCATCGCEGSEEANGEGCCRECAAGEIRBCATIREECC

W S e AL LA E LT d et d 4o FeEX G
GCGAAACGCGEECTTGCGAGCT GGECCCCATAAGEECTGECEECTITCCT C
OOOOC T OB R A RO L B B R A A PR A P s
C%E%EE%TTTEemAAGQGGK@A@AﬂﬁATfﬂﬁTX@IETA@ﬁﬂﬁKmﬁﬁﬂT¢Eﬁ@ﬂﬂ@ﬁﬁ@ﬁmﬂﬂﬂﬁﬁmﬁmGUTG
GCAAACGA GG A G T AT e AT ANAGATGACETCRACDAT oL
CCCACTATCT TCCATGCT GECCAAGATCTGCGACACGAGCAGT CCCT GAGEEEraEEGrecer

GQMWW?W%@W&W%@G
TGGGGCAGACGE ST EAAGRGACOEIGAATET EATAAAT VAT SAGT TCT BT R TR UEA AATTEAADXIEAADAA

oGT, ‘CCCGQ X T%@é@{_@gg&&%@s&&%&GTGG%TWCCCGGCT&%GGGG%%%&%%
T AGCAGAGCACE RS EeE e R A A A S A S AR ST B S P T A e CACEECACEEAAEE G

CCCCT CAGCGACH (X ECCGIASBECAGARCTACSCCCABEATAEGAAPKAFRCTAA TAGTISGEITAGTISFCCA

CCTGGAGCGGEECEEGT GGATGCAGGCGCGat ggacggceggcacact gcccaggt ccgceg

15

20

25

CTOCAGEAGCT ARG TG CT AR G T TG T ACARTCITETRETE i

TTCTCTGTGCCCT TAGAAAAT CCTCT
FERSCARES CRETESCEA

Eﬁiﬁ&é@ﬁ\
AGOOGCAGOCGATIATOGRRE0A TTACCARECATIEGT CACGCTGRECARA0GAA

e
TCCACCT ' PCT/ EP01/ 01779 SEQ | D NO
CCGTGCGGCACGTGCTGCCGCAGCGCCTGGAAGCCCAAGTTCACCAGCTTCACGCGGTTGCGCTCGCGCTCA
TTGCGCCGCGCTACGGCCGCTGCGCCGCCTCCGGTCTCTGCGGTGGCCGGTCGCCGCCGCCGGCTGCAGCGEC
20 AACAGTTCCGGGGACGCGGGTCTCCGCCGGGCAGCGCAGCCGACAGGGACGGGGGGCGCAGGGGGCGCGGAL
CTGGGCAGTGTGCCGCCGTCCATCGCGCCTGCATCCACCCGCCCGCTCCAGGTCCCGGCGCGCCGCAGGARAG
GTGCAGGCAGAGGAACCGGAGGCGACGGGGAARACTGTGGCGCCCCAAGGGGGCTTCTGGCACGGLCGCCGLC
AGGCAACTCCCCAGGGCACGCGTCCTAGGTCGTCTGGAGCCCGGGGATAGGAGGCCTAGTGGTGGCAGGCCG
TACGCGCCAGGGAGCGTGGGACGCTCGTGTCCCGCGCGTGCGGCCGGACTCTCCCAGGTCTCCGCAGGCGLG
25 GCGCAGGCGGCTGGTTTTTAAATGTATAGATAACCCTCCTCCGCGCCGCCGCCGTCGCCTTTCTCACGCCCT
CCTTCCTTCGCCTCGCCCTCCCGCCACGCTTCGCCCTCCCCCTCGCGCGATCACATTCTGTAAGGCCCAAAG
CGTGCGCATGTCCCCCTAGCCCATCCCCCGGACGCAGTCCACAGATCCCCAGTGCGCCCAACTGGCGAAATC
TGCGAGTTCCCGGTGCGCCCCCTGCTCCCGGCAGGTACTTAGTGCGCCCCCAAAGCAAGGTAC

30 SEQID NO:7
MCRKWILCALRKSSPLRKNLQVLVPPAPLQSRSCGEGRRRRKPPALMGPAPSPFPPRHWSGWAGRTRRRRR
CGGWWVGPRLAGGGARARSTLAGFPGDEARRPVRSGFRGLRLIRSRALSSPLTSWRSRVARAPQDSARLRS
RCRPTSRRNAGSRAPSCPRGPGTKKRGRARRRPGWSLAARGAQTAARPAASALPPARCARRRARPAGAAAR
GCTPRLSAASPPCSASCWRRRAARAAAAPGSPSSPASRGCARAHCAALRPLRRLRSLRWPVAAAGCSATVP

35 GTRVSAGQRSRQGRGAQGARTWAVCRRPSRLHPPARSRSRRAAGRCRQRNRRRRGKLWRPKGASGTAPPGN

SPGHAS

SEQID NO: 8

73



TTTTTTTTTTAAACAGAACTGATTTATTTATAAAGT TCACGCTCCCTTGAAGAGGTGTGCCCC 5

ACACAGGCT TCTCCCT AGCAGAGCAGCAGT GCCCACAAACCCACCCCAGGGT GGGCT GT CACGGGGEGCCTCA
CGCCAGGGACCCCGCCCCT CAGGGACT GCTCGT GTCCAGAT CT TGGCCAGCAT GGAAAACT CCAGATAGT GG
GGGCAGCEGM NI AT CTTTAT TACGCCCCAGGT CAAGGGT TCTTTGTACAAAAAT GEEFBHUArTTG
CCAGCAGT GTCCCTCCAGCAGCTCAAGT TAATGTGTAGAAAAT GGATTCTCTGTGCCCTTAGAAAATCCTCT
mmﬁmm@tm@&m@mﬁfmmmmmm 10

GCGCAGGECGECT GGT TTTTAAATGT ATAGATAACCCT CCTCCGECECCECCECCGT CECCTTTCTCACGCCCT
CCTTCCT TW@F TCGCCCT CCCCCTCGCGCCATCACATTCTGTAAGGCCCAAAG
A

TCCCCCGGACGCAGT CCACAGATCCCCAGT GCGCCCAACT GGCGAAATC

SEQ DNO: 7
MCRKW L CAL RKSSPLRKNL QVL VPPAPL OSRSCGEGRRRRKPPAL MGPAPSPFPPRAVEGMGRT RRRRR
CCOWN/GPRLABEEFIRERETTC RS REEREE FT IREPFH PSP TSARSTEPARAFRIDSARIRS

RCRPT SRRNAGRRARSGEREFGERERERARRIIRCYE ABREAIEAATIAA AL IR ACE ABRRARIBAGAAAR
GCTPRLSAASPPCSASCVWRRRAARAAAAPGSPSSPASRGCARAHCAAL RPL RRL RSL RWPVAAAGCSATVP 35

GTRVSAGQR
SPGHAS0

25

30

35

CCAAGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAAATCCCTARGAGGAAGGGGCA

T RA ORI SR 1P AR SRS RAAACRE RN RRRREK L RPREAS EFAPRGN

GCCCGGCCACCGCAGAGACCGGAGGCGGCGCAGCGGCCGTAGCGCGGCGCAATGAGCGCGAGCGCAACCGL
GTGAAGCTGGTGAACTTGGGCTTCCAGGCGCTGCGGCAGCACGTGCCGCACGGCGGCGCCAGCAAGAAGCT
GAGCAAGGTGGAGACGCTGCGCTCAGCCGTGGAGTACATCCGCGCGCTGCAGCGCCTGCTGGCCGAGCACG
ACGCCGTGCGCAACGCGCTGGCGGGAGGGCTGAGGCCGCAGGCCGTGCGGCCEGTCTGCGCCCCGCGGGLCa
CCAGGGACCACCCCGGTCGCCGCCTCGCCCTCCCGCGCTTCTTCGTCCCCGGGCCGCGGGGGCAGCTCGGA
GCCCGGCTCCCCGCGTTCCGCCTACTCGTCGGACGACAGCGGCTGCGAAGGCGCGCTGAGTCCTGCGGAGC
GCGAGCTACTCGACTTCTCCAGCTGGTTAGGGGGCTACACTAGTGGCCACCATCACCATCACCATTAA

SEQ ID NO:10
MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEE
SDEALKMTMDGGTLPRSAPPAPPVPVGCAARRRPASPELLRCSRRRRPATAETGGGAAAVARRNERERNRVK
LVNLGFQALRQHVPHGGASKKLSKVETLRSAVEYTRALQRLLAEHDAVRNALAGGLRPQAVRPSAPRGPPGT
TPVAASPSRASSSPGRGGSSEPGSPRSAYSSDDSGCEGALSPAERELLDFSSWLGGYTSGHHHHHH

SEQ ID NO:11
MYSTAERSVSTLLSFLLAPPCGTCCRSAWKPKFTSFTRLRSRSLRRATAAAPPPVSAVAGRRRRLQORNSSG
DAGLRRAAQPTGTGGAGGADLGSVPPSIAPASTRPLQVPARRRKVQAEEPEATGKTVAPQGGFWHGAARQL
PRARVLGRLEPGDRRPSGGRPYAPGSVGRSCPARAAGLSQVSAGAAQAAGF
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SEQ ID NO 8 73 WO 01/62778 PCT/ EPO1/ 01779
ATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGATTGCT TTCTTTGGCATGT CCGCAAACGAGT TGCAGAC
CAAGAACTA T TCCTTGATCGGECT TCGCCGAGAT CAGAAAT CCCTAA

ACcCTcGGT

GC

CGAGACAGCCACACGT GCTGGAAAGCAGATAG GGAGCGGAL t ct GAAAGAAGAA

TCCGATGAGGCACT TAAAAT GACCAT GGACGGCGGECACACT GCCCAGGT CCGCECCCCCT GCECCCCCCGTIC 5
GACCCGCGT CCCCGGAACT GT TECGECT GCAGCCEECGECEECGACCG

CCTGT

Amegrm%&@@@g@%mg@@ Gt GCTCGGAGOO0GECTCE
CGTI CGGACGACAGCGECTGCGAA GAGT CCTGCGGAGCGCGAGCTACTC

10

GACTTCTCCAGCTGGTTAGEGGECTACact agt ggccaccat caccat caccattaa SEQ ID NO 9 15
NG SCAACGCT TTCAGGTAGATTGCTTTCTTTGGCATGT CCGCAAACGAGT TGCAGA
CCAAGAACTAGGT GATGCCCCATTCCTTGATCGECT TCCCCGAGAT CAGAAATCCCT AA!

TR TEENR M

ATGGAT

GCACCCT

@%ﬁ%’%@&@ﬁ%&?@&

GOGACCT ACT CACT T T COAGET CGTTAGEERCTACK S’J AT ACATCAGRAT TAd

ID NO 1D
MVDPNTVSSF QURCE L RERMADOELCDARELBRE RRDQK SLRERGSTICEL OF TER AR RAGKCOMIERE CKEE

30 SDEALK
LVNL GFQAL

20

25

30

35

RO CEACRR SROETL BV A i AR VE AL GG FRCRUR SADRE T

CCAACAAGAAGCTGAGTAAGGTGGAGACGCTGCGCTCCGCGGTAGAGTACATTCGTGCGCTGCAGCGGCTG
CTCGCAGAGCACGACACGGTGCGGCCGENGCTCGCTGGGGGGCTGTTAACACCCGCTACTCCGCCGTCCGA
TGAGTGCACGCAGCCCTCTGCCTCCCCTGCCAGCGGETCTCTGTCCTGCGCCTCTACGTCTCCGTCCCGGA
CCCTGGGCTGCTCTGAGCCTACCTCCCCGCGCTCCGCCTACTCGTCGGAGGAAAGCAGCTGCGAGGGAGAG
CTAAGCCCGATGGAGCAGGAGCTGCTTGACTTTTCCAGTTGGTTAGGGGGCTACTGA

SEQ ID NO:14
MESHFNWYGVPRLQKASDACPRESCSSALPEAREGANVHFPPHPVPREHFSCGAPKPVAGAPALNASLMDG
GALPRLVPTSSGVAGACTARRRPPSPELLRCSRRRRSGATEASSSSAAVARRNERERNRVKLVNLGFQALR
QHVPHGGANKKLSKVETLRSAVEYIRALQRLLAEHDAVRAALSGGLLTPATRPSDVCTQPSASPASASLSC
TSTSPDRLGCSEPASPRSAYSSEDSSCEGETYPMGOMFDFSNWLGGY

SEQ ID NO:15

TTCACCCGGCTGCAAGCGCTAGGTGTACGGAGACCTGGCAGCTCTTGGGGCTTAAGGACTGAGCRCCAGAG
CCGGTGGAGGTTCCTGTGGAGTACATTCGGACCCTCTCACAGCCCCCGAGAGTGCGGGACGTGCGGAGCGL
AGTTCGGGATCTGCACTCGAGGACTTGTCGAGGACGCATTAAGCTAAGCATCTGCTCGGAGCATGGAATCG
CACTTTAACTGGTACGGGGTCCCAAGGCTCCAGAAGGCTAGCGACGCGTGCCCTAGGGAATCCTGCAGCAG
TGCCCTGCCTGAGGCCCGTGAAGGTGCGAACGTCCACTTCCCACCGCACCCGGTTCCTCGCGAGCACTTTT
CCTGTGGCGCACCGAAACCCGTAGCGGGGGCCCCGGCGCTGAATGCAAGCTTGATGGACGGCGGCGCGLTG
CCCAGACTCGTGCCCACCTCGTCTGGAGTCGCTGGAGCCTGCACTGCTCGGCGGAGACCCCCGTCCCCGGA

75
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TPVAASPSRASSSPGRGGSSEPGSPRSAYSSDDSGCEGAL SPAEREL L DFSSW.GGYTSGHHHHHH SEQ | D
NO 11 35

MYSTAERSVSTLL SFL L APPCGT CCRSAVKPKFTSFTRLRSRSL RRATAAAPPPVSAV@@E@WSG
DAGL RRAAQP R EERBGADL GSVPPSI APASTRPL QVPARRRKVQAEEPEATGKTVA RQL
PRARVL GRL EPGDRRPSGGRPYAPGSVGRSCPARAAGL SQVSAGAAQAAGE 74 WD 01/ 62778

PCT/ Epcnj(EEW@QTTqgggpF@§qq€pq§pCGGCGATCGGGAGCAACCGAGGCCAGCAGCAGCTCGGCGGCCGTGGCAC

MEAHL WWE&%@WWEMEWMbWhM
GALPRLMPTSSGVAGACAARR SPEL L RCSRRRRSGATEASSSSAAVARRNERERN kgg!&_gé
%ﬁé c 5

QHVPHGGANKRICSRVASFCRS AV P RE T RISTEARRRAR KNG L1 PATPPSIECA
ASTSPSPW%WWWEWW@TS@GTMMWCCCGCTA

&ATW% AR f:m GEAGCG 10

GT CECCEECCHEACRHGATT ATACEATAUT TEATORAARC TRAAAETSAOCCHACTFA TG
GOGAGOCCCT, A CA GG ARG T AGEETATERSACACEET GAGEGST
ACGEEET GGAGGCCAGCGACGCGT GCCCTAGGGAGTICCT GCAGCAGT GCCCTGCCT Gég

mmwm CACAOCCTOOOE L AGAGTACATTCRHENGETECAGCERET G
CTCGCAGA %%%& |%@TAACACCCGCTACTCCGCCGTCCGA 20

TGAGT GCACGSAE . : 7
CCCTGEECT %@E@M&E&WM@W@%@%@G
CTAAGCCCGATGGAGCAGGAGCTGCTTGACT TTTCCAGI TGGT TAGGGGGCTACTGA  SEQ | D NG 14 25
VESHFNVY VPR TeRA B A E PRES S S IO RARISEARKAY- PPHPVPREHF SCGAPKPVAGAPAL NASL MDG
GAL PRLVPTSSGVAGACTARRRPPSPEL L RCSRRRRSGATEASSSSAAVARRNERERNRVKL VNL GFQALR
Q—IVPHGGANK%%&P%)/%I’(I).]??AVEYI RAL QRL LAEHDAVRAAL SGGL L TPATRPSDVCTQPSASPASASL SC

KLVN1GFQAL

20  SEQID NO:17
ELLDFSSWL

SEQ ID NO:18
RLLAEHDAV

25
SEQ ID NO:19
KLVNLGFQA

SEQ ID NO:20
30 EYIRALQRL

SEQ ID NO:21
EYIRALQRLL

35  SEQID NO:22
AVRNALAGGL
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TSTSPDRLGCSEPASPRSAYSSEDSSCECETYPMEQVFDFSNWL.GGY 30 SEQ |1 D NG 15
TTCACCCGGCT GCAAGCGCCTAGGT GTACCGAGACCT GECAGCT CTTGEEECT TAAGGACT GAGCRCCAGAG
%%GGAGT ACATTCGGACCCT CT CACAGCCCCCGAGAGT CCCEGERE Rt #4dCCC
AGT TCGCEA CGAGGACT TGTCGAGGACGCAT TAAGCT AAGCAT CTGCTCGGAGCATGGAATCG
CACTTTAACT GGTACGEGEGT CCCAAGGCT CCAGAAGGCT AGCGACGCGT GCCCTAGGEGAAT CCTGCAGCAG
TGOCCT GOCTREAR BEALAAGGT GOGAACGT CCACT TCCCACCGCACCCGGT TCCTCGOGAGCACTTTT
CCT GT GECOAGSEARALCCGT AGCGEEEECCCCEECECT GAATGCAAGCT TGAT GGACGECEECECECT G
CCCAGACT CGTGCCCACCT CGT CTGGAGT CGCT GGAGCCT GCACT GCT CGGECGGAGACCCCCGT CCCCGEGA
WD 01/ 62778 PCT/ EP01/ 01779
ACTCCT T CC S ANO:2LCCCGECGAT CGEGAGCAACCGAGGECCAGCAGCAGCT CGGECAEECCGT GECAC

TGA CCGCGTAAAGCT GGTAAACT TGGEGECT TCCAGECGECT GCEECAGCACGT G
CCGCA GAAGCT GAGT AAGGT GGAGACGCT GCECT CCGCGEGTAGAGTACATCCGTGC
GCTGCAGCGECT GCTAGCAGAGCACGACGCGGT GCGT GCTGECECT CTCTGEEEGT CTAT TAACACCCGCTA
CTCGECCGT . CGCAGCCCTCCGECCT CCCCTACCAGCGECGT CTCTGT CCTGCACCTCTACA
TCCCCAGA CCGAGCCT GCCTCTCCGCGECT CCGCCTACT CGT CCGGAGGACAGCACGCT G

CGAGCGAGAGARBTTHREBCCGAT GCGEGCAGATGT TTGACT TTTCCAATTGGT TAGGGEGEECTACT GAGCACCCC
ACACCCCTAAGCTGCGT CCCTGEGT G CCCCTGGT GGACCTACCTGCGT TTCT TGCCCAGGAAACCT GEEC
CCATGCCTTACCCATGCTGI CTAGT GCAGCCT GACCAAATGCCAAGTACTGACCT CTGCTCGGECCTCCACG
COGCGARAT AR M T CT COCAGT CCT TGOOGAACCAGGACT TGGAAAT TTCT CAGGAGAAAGAAT
TTTACAAT GARAAIGIESCT TTTTATCAATTAACT TGAACT GCTGGAGGACT CTGCTGAAAATATGAAGAAT
TATTTTTATACAAAGGAT CCTTAAGCT TGGAGCACAATAAAGATGACCTCTGT CTCTCACCCCCACTGTICT
AGAACTTTCCAACCT GECCAAAGT GTGGACGEGT CGEECCCT GAGGGECAAGAT GCCTGGCTGCACCCTTCT
TCCTCTTCCERABUTNAEETT GACGCTGATGT TTGGCCAGT GTGGGAACCCTGCTATTGCAAAGT GTACTA
TTCTATAAAA( qé;@' HGETTCATTGGAAAGGAATTC SEQ | D NO 16 KLVNI GFQAL 20 SEQ I D
NO 17 ELL SW. SEQ I D NO 18 RLLAEHDAV

SEQ ID NO:28
LGFQALRQH

SEQ ID NO:29
20  VRNALAGGL

SEQ ID NO:30
YIRALQRLL

25 SEQIDNO:31
LVNLGFQAL

SEQ ID NQO:32
VEYIRALQR

30
SEQ ID NO:33
LLRCSRRRR
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25 SEQ ID NO 19 KLVNLGFQA SEQ ID NO:20 30 EYIRALQRL SEQ I D NO 21
EYI RALQRLL 35 SEQ I D NO 22 AVRNALAGGL 76 WD 01/ 62778 PCT/ EPO1/ 01779 SEQ
| D NO 23 SEPGSPRSAY SEQ ID NO 24 5 VETLRSAVEY SEQ ID NGO 25 | RALORLLA 10
SEQ | D NOWW@0VEPTIVRPS SEQ I D NO 27 LRQHVPHGG 15 SEQ | DPNHERS1/0Y/GFQaL RQH
SEQ ID NO 29 20 VRNALAGGL SEQ ID NO:30 VYIRALQRLL 25 SEQ I D NO 31
LVNLGFQAL SEQ I D NO 32 VEYI RALQR

CLAIMS

1. An immunogenic composition comprising a safe and effective amount of a
CASB7439 polypeptide, or immunogenic fragment thereof wherein the CASB7439
5 polypeptide is selected from the group comprising SEQ ID NO:2, SEQ ID NO:3,
SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12 or SEQ ID NO:14;

and a pharmaceutically acceptable carrier.

2. An immunogenic composition comprising a safe and effective amount of a
CASB7439 -encoding polynucleotide, or fragment thereof wherein the CASB7439-
10 encoding polynucleotide is selected from the group comprising SEQ ID NO:1, SEQ
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:13 or SEQ ID NO:15; and a pharmaceutically acceptable carrier.

3. An immunogenic composition as claimed in claims 1 and 2 which additionally

comprises a TH-1 inducing adjuvant.

15 4. Animmunogenic composition as claimed in claim 3 in which the TH-1 inducing
adjuvant is selected from the group of adjuvants comprising: 3D-MPL, QS21, a
mixture of QS21 and cholesterol, and a CpG oligonucleotide or a mixture of two or

more said adjuvants.

5. An immunogenic composition comprising an effective amount of antigen presenting
20 cells, modified by in vitro loading with a CASB7439 polypeptide, or genetically
modified in vitro to express a CASB7439 polypeptide and a pharmaceutically

effective carrier.
6. An immunogenic composition as claimed in any of claims 1 to 5 for use in medicine.

7. Anisolated polypeptide comprising an amino acid sequence which has at least 70%
25 identity to any of the amino acid sequences as set forth in SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:7, SEQ ID NO:10 or SEQ ID NO:11 over the entire length of SEQ
ID NO:2, SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:10 or SEQ ID NO:11

respectively.

78



30 SEQ I D NO 33 LLRCSRRRR 77 WO 01/62778 PCT/ EPOL/ 01779 CLAIMS 1. An
i nmmunogeni ¢ conposition conprising a safe and effective anmount of a

CASB7439 ‘%é%ﬁ% de, or i mmunogenic fragnent thereof V\her(ijﬁg/%gaf:/ggg@BMSQ
t ) 2,

5 pol ypep selected fromthe group conprising SEQ ID I D
NO 3, SEQ I.D L7, S | D 1 10, SEQ ID NO_ 11, SEQ ID NGO 12 or SEQ ID

NO 14; and: WQF%&E&]W?& £ 9s %E%egtlalﬁiaém@dflrwlé?h thp amapo Fcf*ﬁrﬁm}kyém%as
conposi tion cRiRki $39% i 9Ci ntpef ehgodi ng
pol ynucl eot i de, Sr fragrrelfl)?tfoﬁ?e{?gg?\f%g%?gD?ﬂg%C%gg'}%p%g%gg%éﬁ(ﬁ‘g&

pol ynucl eot i d& SEQ 2Neléd from the group conprising SEQID NO 1, SEQID

NO 4, SEQID NG5, SEQID NO 6, SEQID NO 8, SEQID NGO 9, SEQID NO 13 or
SEQ I D NO ,15;. _and. a_phar maceut..cal | cceptable carrier, 3. An i nogeni c
conposi ti on 2Ishecq°g}'pr?g§g? ﬁsn(gﬁlg?er‘?smflaé’ﬁéa PTAEE tﬁ?ﬂﬁ?ﬂ%ﬁ%ﬂ ?eﬁ“e%cﬁr?ﬁ%s a
TH 1 i ngduci ngDeNDW,SEQ I3 NE3, FPQIIDNTNO FYSEQATCROPRSIHIF IBNG1ai med in
claim3 in which the TH1 inducing adjuvant is selected fromthe group of
adj uvants conprising: 3D MPL (?821 a__mxture of 21 and chol esterol, and
a OpG ol i géfuthedselrigd palypaptide,aliEQ P NG, 2Q IRQ s SEQ TRUNGY EhersSEG ID A

i mrunogeni ¢ ggapQgsi tion conprising an effective anount of antigen
presenting 20 cells, nodified by in vitro |oading wwth a CASB7439

pol ypeptide, or genetically nodified in vitro to express a CASB7439

pol ypept i dél.ahgolyppptiderraopuisingsinl immuogedt fragmeatrafiagrolypgptidnas chitreddgeni ¢
conposition as_cl ai .injany.of clains. 1 to 5 .for.use in nedicine, 7. An
i sol ated pol yPESEF 8@‘3@5%2 ﬁ’smﬁ’ ‘z{ﬁw@m%m‘%fP&e%aﬁéV&,yeof{Rﬂ? ERMHERECHYC | east
70% 2% i dentfrdomndn@isa¥st@itiall)eh@siniOasafié fol éﬂ!ﬂ@%@SE@Eﬂﬁﬁb:i,@E@ HNEEQ I D
NG 2, SEQ ID 13, SEQ ID NO 7, SEQ ID J or SEQ ID NO 11 over the

entire | engt SR II39:7) SERADINOGEENBQED 2NO:8EQ 1D NO 7, SEQ I D NO 10 or
SEQID NO I 1 respectively.

12. An immunogenic fragment of SEQ ID NO:2 wherein the fragment comprises a
sequence of one or more of SEQ ID NO:16 to SEQ ID NO:33.

13. A polypeptide as claimed in any of claims 7 to 12 wherein said polypeptide is part of

15 a larger fusion protein.

14. A polypeptide as claimed in any of claims 7 to 12 chemically conjugated to a carrier

protein.

15. An isolated polynucleotide encoding a polypeptide as claimed in any of claims 7 to
13.

20  16. The isolated polynucleotide of claim 15, comprising the sequence of SEQ ID NO:1,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8 or SEQ ID NO:9.

17. An isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide
that has at least 70% identity to the amino acid sequence of SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:7, SEQ ID NO:10 or SEQ ID NO:11, over the entire length of
25 SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:10 or SEQ ID NO:11

respectively.
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78 WO 01/62778 PCT/EPOL/ 01779 8. An isolated polypeptide as clained in
claim7 in which the am no acid sequence has at |east 95% identity to SEQ
ID NO 2, SEQ 1D NO3, SEQID NO7, SEQID NGO 10 or SEQ I D,NO-dd, The
pol ypepti\%)%é@zyfgai med in claim8 conprising the anino acich)i seg%léorll%eg of SEQ
S IDNO2, SEQIDNG3, SEQIDNO7, SEQID NO 10 or SEQ ID NO 11. 10. The
i sol ated pd$.yihegeelaed pplyseclepmiags d3fingHn anp oneef clagm)l § 1 Nonnghioh th@EQ | D

NO 11. 11. A. i ri sing an i nmunogeni ¢ fragnment of a
pol ypepti de e{g&lé?{g?soﬁ%é&stng%ﬁy one of clainms 7 to 10 in which the

i mrunogeni ¢ activity of the inmmunogenic 10 fragnent is substantially the
sane as theo.pa isphpdd pdymfclésE@e bddedted omSEQ | D NO 3, SEQ ID NO 7, SEQ ID

NO 10 or SEQ ID NO 11..12. An .inmunagenj c fragnent of SEQ |ID NGO 2 wherein
the fragmef HRAPRICELITE CoRBRYERABgrB s B RrEoUne SEQINDRESs SED Seq |
NO: 33. §L3-Hﬁ\N@h)’S@QﬁD%@?SEbﬂm@ﬁ,@E@mNfO:P(b,?SEGIEN@ﬂ? wherein said

pol ypeptide is part of 15 a larger fusion protein. . A pol ypeptide as
cl ai med i n(tanthe epdivp aggren 31 the polynubleatidead {ISEQ HAN{at 8EQHID MO SEQED

protein. 15 . i ( ot | Ian pol ypepti de as cl ai ned
in any of @paﬁké@?b?g%ﬁﬁmb%reﬁggﬁﬁ@g’ %rb(fynucl eotide of claiml15,
conpri si ng SoaLRESRle Obtaikld BY S¥ekenin dplaldQittarySidet &dibdne, SEQ I D
NO 6, SEQ ?c%ftﬁ% 8 or SE_E) | D NO 9@ 17.enAng a}n;‘% atpgé1 pol ;rr%]ucl eot | ggeé conpri si ng
a nucl eot | Hebridisptiep candiiepdV iy adabsidynsels haying thp sequence oft SEFQARINGd%r

i denti t I ' j NQ QID
NO: 7, %%Q ?Bb@ bR %E@T%ﬂﬂly)&g‘ﬁ?%8@59?‘25’@%%‘?%&%%5??@?8’ @%h ’i%q | D
NO 2, SEQ hiRiMNOimmuSEsnidpiieTies GERodeD MR frotedr o SEERIID W02l SEQ ExNex,i vel .
79 WO 01/62778 PCI/ EPO 79 18. The isolated pol ynucleotide as defined
in any onesgﬁlalgﬁhforlééaéﬁﬁoi -which the identity is at |east 95%

20. An expression vector or a recombinant live microorganism comprising an isolated

polynucleotide according to any one of claims 15 - 19.

15  21. A host cell comprising the expression vector of claim 20 or the isolated

polynucleotide of claims 15 to 19.

22. A process for the production of a immunogenic composition as claimed in any of
claims 1 to 5, comprising admixing a CASB7439 polypeptide or a CASB7439 -
encoding polynucleotide with a suitable adjuvant, diluent or other pharmaceutically

20 acceptable carrier.

23. A process for producing a polypeptide of claims 7 to 13 comprising culturing a host
cell of claim 21 under conditions sufficient for the production of said polypeptide and

recovering the polypeptide from the culture medium.

24. The use of a polypeptide or a polynucleotide as claimed in any of claims 7 to 12 and
25 15 to 17 in the manufacture of a vaccine for immunotherapeutically treating a patient

suffering from or susceptible to carcinoma.

25. The use of a polypeptide or a polynucleotide as claimed in any of claims 7 to 13 and

15 to 17 in the manufacture of a vaccine for immunotherapeutically treating a patient
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19. An isolated polynucleotide selected from (a) a polynucl eotide
conprising a nucl eoti de sequence encodi ng the pol ypeptide of SEQ 5 ID

NG 2, SEQ . SEQ ID NO 7, SEQ ID NO 10, SEQ ID NG 1%, codi ng
regi on of ‘J}"ﬁ%b%?%mum eotide of SEQID NO 1, SEQ ID NC 4, ¥gggq’lh[§5mN90 5,

SEQ ID NO 6, SEQ.ID _NOC 8 or SE?SI D NO9; and (c) a_polynucleotide

obt ai nabl e bysuéferiag foRyOTsyseepEblsbe Falor canask aF therkedon-asspeiaigd gumours or

hybri di sati ory; F}%i tions with a | abel ed probe having the sequence of SEQ I D
NGO 1 or 1o rsbé%g "NO 6 or a fragment thereof, said polynucleotide encoding
a protein which has simlar imunogenic properties to those of the protein
of SEQ | D R A2 me8E@ fobthd@redimenSBCe bRt Dy SEQNONOphlaxi2 @r thanapsx(omgssingn

pol ynucl eot | db “HEEIRATIEP YOaposRBoteo s ArTHeoms o 41 o8 sr SR, cor

conpri si ng t RiMXANESS ireibatRetoFtheolgieptiat 8Parly odetT claffls 24643 or the
pol ynucl eotide of clains 15 to 19. 22. A f)rocess for the production of a

i munogeni ¢ wipdsieotidnobanycangiohelpims 1 2tny 1 Hwitherls fremthe nBuncsysteni of ng
adrrixingaCA%;4 i [ 7 - codin lynucl eoti de
with a sui tabr?e agﬁﬁgg%\%{?ﬁ%kg%ﬁ?agf"ac%aﬁglrmﬁg%acrelr%gg)e@ fr%:agfflﬁ@ fxﬁ eaccept abl e
carrier. 23. tRaphétesdistase. produci ng a pol ypeptide of clains 7 to 13
conprising culturing a host cell of claim?21 under conditions sufficient

for the production of said_ polypepiide an recoveri t he | ypeptide from
the cul tur27-rf%meﬁl?ﬂd aﬁéfi""?ﬁ%%&‘é“b%&’ FTR, (e SieRteeng 1 tggﬁ?}PVﬁg‘gF%ﬁ-de as
claimed in any of clains 7 to 12 and 25 15 to 17 in the manufacture of a

vacci ngy f opg i AasaidsiTiaRRd SAkduded r8dnidaghiRahi@it CASH ey bBgplsRid or
susceptible to carcinoma. 25. The use of a pol EI; tide or a polynucl eotide
as cl ai med i rhasing apfangiheperd sqquepceld sghtprthiip Qi FHQ MNP 3 BRI a

vaccine for LmunaEhelraRRitd GALLY (bhG3 N9 AuRAh Sl B0 O QUO2TTE,

PCT/ EPOL/ 017 r1hg fromor suscCeptible to colon
col on- associ a&ubjéct aHEchvedosagé sEAS@Bposfon cdnifrisiach fdogédie for@adfeidt of a

subj ect by i nmunopr ogﬂﬁ‘lﬁaxi S or ther agé cogyrl sing in vitro induction of
i mune r esporsEaneA Sralyreptde an(AgRd4$1-engodingpolynusleptide.
15 29. The method of claim 28, wherein said xenogeneic CASB7439 polypeptide or

CASB7439-encoding polynucleotide is isolated from mouse or rat.

30. The method of claim 29, wherein said xenogeneic mouse and rat CASB7439
polypeptide comprises the amino acid sequence of SEQ ID NO:12 and SEQ ID
NO:14 respectively; or is encoded by a polynucleotide comprising the sequence of

20 SEQ ID NO:13 and SEQ ID NO:15 respectively.

31. An antibody immunospecific for the polypeptide or immunological fragment as

claimed in any one of claims 7 to 12.

32. A method for screening to identify compounds which stimulate or which inhibit the
function of the polypeptide of any one of claims 7 to 12 which comprises a method
25 selected from the group consisting of:
(a) measuring the binding of a candidate compound to the said polypeptide (or to the cells
or membranes bearing the polypeptide) or a fusion protein thereof by means of a label

directly or indirectly associated with the candidate compound,
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5 using in vitro incubation of the polypeptide of any one of clains 7 to 13
or the polynucleotide of any one of clains 15 to 19 with cells fromthe

i mune system of a nmanmml, and reinfusing these activate ']rm lls to
the manmmaVor9%827Re treatnent of disease. 27. A nethod asd%¢ al msg)lfﬁ claim
26 wherein the treatnment is for colorectal cancer. 10 28. A nethod of

i nduci ng 4b) imeasiragrthe pidig dgsiandidats gampoarSBTuaRd pelypepideder tothwi ng an
am no aci d sequence as set. forth.i J - SEQ | NO 7,
aR0 1 b No el EoFOE Rt SR T Mol Berltetch 2 Ak preiimsh B hitts @RS P05 the

subj ect an lgbdleCtdnsetidosage of a conposition conprising a xenogeneic form
of said human CASB7439 pol yﬁﬁpti de or CASB7439-encodi ng pol ynucl eotide. 15
29. The méth&dtipg warkrnihssandifee epHpAuidrediidy e fgnal FRBIARY oIV de or

CASB/7439- %@ﬁeﬂioﬂ%éw m%e@rw@l%@g, dsth '&%cabﬁgy&éxﬁ@aﬂmﬁﬁtp{o Hhaten3@-cellhe

met hod ™ of alm 2 xenogenei ¢ nouse rat CASB7439

pol ypept i decralonapes teesng the miypeptide;i d sequence of SEQ ID NO 12 and SEQ I D

NO 14 respectively; or.is encoded by a pol ynucl eotide conprijsi.ng the

Sequence. O e eBHiGeSe comaRu Gt Ao REOL SO BGTiEL PUEPSPLLS B R OBES body

i mmunospecifiing 71181 41 RFoRR h YRR REE %a@ﬁﬁWﬂQ& QgitedolfpepGdER thémixtatai med in
or

any one of claims 7 to 12. 32. A netho screening to identify conpounds

whi ch st i rmfdapmparingwicghtivibhefihe mixtare torstandend; 6f t he pol ypepti de of any

one of_cl ai 7 to 12 i,.ch _conpri 0 5 the group
consi sfi nge)gget(egt)m%é%#g?tr?g AR lg?tf%\g?rﬁl 0‘%‘%%%gﬁg‘?dﬁ@ﬁg%%ﬁ%%\%gﬂogﬂ%e sai d
pol ypept i dgid(plypeptildancelid polypéptide ibeclBeasife fr imgancheniLigpepsage) or a
fusion protein thereof by neans of a label directly or indirectly
associated wth the candi date conpound; . 81 .01/62778 PCT/ EPO1/ 01779 (b)
neasur i ng BhANFSASHEY %Fag&n@édeﬁa?]é(p%Hiﬁtﬂfﬁ 108 /{h&%sai d pol ypeptide (or
to the cells or nenbranes bearing the pol ypeptide) or a fusion protein

t her eof i gt RE.RERENGHiIAfis: @ | abel ed conmpetitior; (c) testing whether the
candi date conpound results in a signal generated by activation or 5

i nhi bi t i or{apfn kpenistair dnjagbyipictpttheipolypaptidg ofietawes 7 thlXyst ens appropriate to

the Cellsl S (85 isco?ellttled po@n”@fe%ﬂges otb G&hs1Y t(g lﬂ&, o[r)oI ypepti de;
(c) anucleic acid molecule that modulates the expression of the nucleotide sequence
encoding the polypeptide of any one of claims 7 to 12;

for use in therapy.

35. A process for diagnosing a disease or a susceptibility to a disease in a subject related
20 to expression or activity of a polypeptide of any one of claims 7 to 12 in a subject
comprising analyzing for the presence or amount of said polypeptide in a sample

derived from said subject.

36. A process for diagnosing a disease or a susceptibility to a disease in a subject related
to expression or activity of a polynucleotide of any one of claims 15 to 19 in a subject
25 comprising analyzing for the presence or amount of said polynucleotide in a sample

derived from said subject.

37. A process for diagnosing the presence of colorectal cancer or a susceptibility to
colorectal cancer in a subject related to expression or activity of a polypeptide of any
one of claims 7 to 12 in a subject comprising analyzing for the presence or amount of

30 said polypeptide in a sample derived from said subject.
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(d) mxing a candi date conpound with a solution containing a polypeptide of
any one of «clains 7 to 14, to forma m xture, neasuring activity of the
pol ypepti m xture, and conparing the activity of etoa
st andar d; Qﬁ?h%ggﬁ%) detectlng the effect of a candidate cogggﬁﬁgbéﬁﬂ{
productlon of nMRNA encodi ng, said pol ypeptide and said pol ypeptide in
cell's, usiAg ABFOCPstPéﬁ@énosﬁrg thE PEACHES 04 polpnectal ganegh A %ﬁuséwtmtag@m st to

t he polypeptl goni st
or antagoni stc(alf.\0 59{%@ elq?} eS&tgglclt%(e)1 egﬁ%fiﬁgggm%%gumlg’h(%i SO Oélt% 58%1

pol ynucl eot i dayohe of dam 1550 119 i1l ® subgact ¢cm)1praasmgmia@mlgﬁor therpakseacd er t hat

nodul ates the e e n of e nucleotld ence codi ng the

pol ypepti de dW“Hﬁ@ WﬂW@} Oﬂge?IQﬁmﬂﬁe IBP F%dﬁﬂﬁﬁﬁpy 35. A process
for diagnosing a dlsease or a susceptibility to a disease in a subject
relateds 20 to expression or activity of a polypeptide of any one of clains
7 to 12 in a subject conprising analyzing for the presence or anpunt of
said polypeptide in a sanple derived fromsaid subject. 36. A process for
di agnosi ng a di sease or a susceptibility to a disease in a subject related
to expression or activity of a polynucleotide of any one of clainms 15 to 19
in a subject 25 conprising analyzing for the presence or anount of said
pol ynucl eotide in a sanple derived fromsaid subject. 37. A process for

di agnosi ng the presence of col orectal cancer or a susceptibility to
colorectal cancer in a subject related to expression or activity of a

pol ypeptide of any one of clains 7 to 12 in a subject conprising analyzing
for the presence or anpunt of 30 said polypeptide in a sanple derived from
said subject. 82 WO 01/62778 PCT/ EPO1/01779 38. A process for diagnosing
the presence of colorectal cancer or a susceptibility to colorectal cancer
in a subject related to expression or activity of a polynucleotide of any
one of clainms 15 to 19 in a subject conprising analyzing for the presence
or anount of said polynucleotide in a sanple derived fromsaid subject. 5
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