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Conmpounds The present invention relates to polynucleotid i referred
to as CASH8FE40 15 20 25 30 pol ynucl eot i des, polypeptidgngﬁﬁgﬁ@ﬁgthereby
(referred to herein as CASB618 pol ypepti des), reconbinant materials and
met hods for their production. 1n another aspect, the invention relates to
nmet hods for using such pol ypeptides and pol ynucl eoti des, including the
treatnent of cancer in particul aNoyel Gompounsst nent of col on cancer, and
aut oi mune di seases and other related conditions. In a further aspect, the
invention relates to nethods for identifying agoni sts and

ant agoni Thépresont vieation tlatvgtd fudyrnirledtidel, Bereimiefatad tbys CAgBa1gent i on, and
treating conditions associated with CASB618 pal ypepti de_ inbal ance with the

i dent i f i pelyeustgntides Polynspadestancoded thermly (rapedto hengm as{vAPBOGh rel ates to

di agnpst | S f i di | . th i roprj ate
castons POrBERE deSomiRbt A B D HRaERs 356 BieBllen dn BARRABRELT Ges of
the presgglinjelei el t3neethdia F6itRiHg subpuIpsEphides Hid poB@atikbtiden ifgidth@ct i ¢ or
t herapeutic inmuni zati on agai nst tunours, because they are specifically
expr essethedreatmegheicageasin papiedlasiadhg weatrens @f solob spnper @nd autpigenee cel |'s and
can be targeted.b I - | ke i d - I Q!

Gost ruct PSRty npbibe? CHeEF CalitSisr Lo PP Syl SR Ricr 3 ¥heidh bR uodf,

occur r ens i@éntifiApEgoriak hd aftdpddias/ihildtord ahg thenapprslp pravideddyrhessi on in
certain circunstances, can cause an jnduction of autoinmune, inappropriate

i mune r Bypeine 8nd Keatae coaditinas agpriatedatith GASERN 8 Bpbipepiideatrabalance Witht i on
using th iide . t] . i . st
port antreaf R 6B eoBgseEh £ il iRt Bt Idivenlih b £ 3ERAGHC T
activiti e defectitpedisrabespesiciael with inappriopiiie A SBBAGHolypeptidd deailivoaevetke of -
the present invention may al so exhibit at |east one other biological
activity of a CASB618 pol ypeptide, which could qualify it as a target for

t her apeup] : oMY QL= 37 i i r ; i toits
use a5 akoFpeRidt AR ARl Bkl Ao o ok R ot A5

hi gh4s hr epegiffmitropbiyfacte gutherapagtid ieminnidatgn egainst durhdnes, \bacduseithey ael s of
bioinfornat%cs to iden i&% @ene sequences of potentia interesi fromthe
many nol &Gt ’e?P"XSF’Eﬂ’%ﬁ?A FHIEHY QNEr-GYBIGSSRAAN fUpPS corpRped fogionmpkeelleand ched for

genes of fEhEMARRR b ‘%n?:%&ﬁ&ﬁeicﬁ?é'iﬁfnuhk ﬁfee}?mwmﬂ'ayfﬁhgioqﬂé §&truddnttiFiiePn Ccan be
constructed using récently devel oped subtractive clfonling strategies.
Fur t her maumaqur cEINABhdyaandlsorbeluiséd tardiagnosefthe ecdumience offamewr cellsl not ot hers can

be identifiged usi .appropriate el ectronic. screeni ng net hods. VWO
001 53748 FLrthsTmors, HitisRADHENBFIale-SpIesBIOn & SR SAHIIIRCRTCa EShan ingpetion
gene-pas gdalbiirRche, a;hbﬁfaﬁrliﬂevmaﬂﬂé Rap4RSs, Whidht@nbd @Bfrédddifitough and cl oni ng

of target genes for useful imune responses for the prevention and vaccine
t her apy epprapsatesessingtionusing tersewe paiypepiidesodmpalymucieotides. dn fhis kespegbtbect , t he

resent invention rel t SB61 ol ypeptides. Such tid incl ude
oo at e DB Visener FRUBRERPariS B Be AR Eting Bkl BifbieRiwea: 'east
70% i dentpblypeptidle@f Seafdbsenbihvemida! Aw?ﬁdéﬂﬂé of ¥he predefit MvedtRinakayaled | east

yet nore preferably at least 95% i dentit nost preferably at

90% i dentity, _ | 1t y

| east 973Bb¥miaéll?ﬁ§tiqﬂ?,°ﬂieé biglagicelfacurity of 5CASHE 8 polypepiides whigirqonld | engt h of
SEQ | " ' i ncl h : | Sh: .nQq..g@ck d of
S0 1D NI By BERL BN el S RO AR E PR R o

pol ypept it6l s usdnsvii iinindthedipenticaci d sequence has at |east 70%identity,
preferably at |east 80%identity, nore 15 preferably at |east 90% i dentity,
yet nore preferably at |east 95% identity, nost preferably at |east 97-99%

identity, . 3 of K AN e\VL-T¢ b | engt h
of SEQ | B RE e Biashe ARG g e ! NI Schuely ol b (o5
20 Furt helie ot tois afbidibformatsaen identifyeshée saquenees viipotemial Aiterest folpept i des
encoded by a poal ynucl eoti de conprisinq t he_sequence contained in SEQ ID

NO 1.30Thananyaplesular biglegy datahaseraiowaayailabie, chidh libraties gpaghed & ganesafp618

pol ypepti LSy i nart LoR. of |2 j whi ch
has  he. dGEverst e bt in bt Blca Atulion o be RSB TRH
conpri si rigvélbpedsiibtisctivs clbnipaserategies Hurthbrdre) JBN As folltdlin librati€ dfavrtait he
ragznent (if necessary when coupled to a carrier) is capable of raising an
i mune r &5pRs @ad pptiathery eandifridenttfied yaingApBepTAtp legiseiie Fareening raetheds-

i mrunogeni ¢ fragnent may include, for gxanple, the CASB618 poiypeptide

| acki ng Mﬂm | eader sequence, a transnenbra | a

Cterm nmmlwml\ml in. In a 30 preferred aspect Mmmmm“mmm' c fragnent
of CASB618 acggkeli ng to the invention conprises substan;&ga%y all of the
extracel lular domain of a polypeptide which has at |east SA)Ldentity,
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epitd:JCI are shown in SEQiD NO:5 to SEQ ID NO: 77. Peptides that

i ncorporate these epitopes forma preferred aspect of the resent 30 JUN 2003
i nventi of opes whi ch have the sanme characteristics CTRAY ‘Eﬁltopes
and i nmunogens conpri si ng such m not opes whi ch generate an |mrune response
whi ch cross-react with an epitope in the context of the CASB618 nvol ecul e,
also formpart of the 1 o present invention. The present invention,

t her ef or eighfiklougigsut igsndraé-ad geaPbasde biokdtSalieas pbw gphrogeRs etht afeatification

t hensel ves, and any m notope thereof. The neani ng of m notope is defined as
an ent i t endieiasing af tgrget g%rreérﬁ@q ysely mERe 1espanses fﬁlatbP pEvemspend vagiltdpe so as

to be ca ] Rﬂgres whi ch recogni se the native
nDIecuIeqﬁ%%ﬁ%gi@%%&%gﬁkﬁggggh%pgxﬂ%m%gg ynt heti c peptides as antigens.
Wil eys Chichester, G ba foundation synposium 119, p 130-149; Gheysen, H M,

1986, Mol ecul ar Innunology, 23,7, 709-715). or are capable of raising
ant i bodi d8,2 fiuseaspeeiuthecrresent w@arlwtamlaée%tarféAﬁB6l&mlmm@n5r (Swweh e@pttdﬁs)s S

ot opes HEyAE oAk Sl TR Somprifine BF s ARl S tieo R BR R et £ on
or s U?st IHextit)) 'br‘éfer@dl? at RAstB0% Qieﬁﬁtyd $nord- bteferamp@t reaﬂtgodemeﬁﬁtyt 9& xﬁdsxes ent
i nvention my be nodi

ied for the g@ges of ease of conjugatron to a

protein dﬁﬁfﬂ@ﬂy aHgest &Y mislentity, fnq.ﬁagre Wlp ot leass|9-%98s idsotty, thibat @fa$EQ

adol P on FINGES SRS SpUIFaEte o7 SERLE Rk ot Bols BeBREMERE cor
to incl ud@ @,ﬁhﬁﬁh@atlerdflsmlmm gl fromthe 25 conjugated term nus of

l'
the peptide, such that the free unconjugated end of the peptide remains
associated with the surface of the carrier protein. This reduces the

o obabi 1Rk REEE SE R preSdi SR on IR T po DRl By WRRRTRE D 1€ -
closely ra@ﬁxﬁﬂ*ﬁbﬁﬁsehhﬁicecﬁas bhRagelovs identity, ﬁ@%ﬁblY at leha sowmxﬁryoﬁlowe whol e
nmol ecul e. For exa the p Rbl des may be 30 altered to have an N-term nal

cyst dfne Ripfgrablcat F‘?h%’aﬂ’ 14% FRioBPLE mﬁea@dw least P5%Adengitamesiel y, t he
addition i f r e
am no aci sf ?r%ﬂﬁ%”e:létr%% a?d%t@r egfe Epa léifs'l(gél g?é Qeri quﬂa f?"eérr tlte%:arrpl
t 0 enhancatisé Rpigth 6HSEQ IDrNOﬁEpSucﬁq:olylﬂepaéeghclhﬁeﬁe|pm}tplapt1d?ar of SEQINDr eal i se
t hat such 8Pd|f|ed peptides, or -3 WO 001 53748 PcT>Er ool 020 8 ~ JUN Z003
mm)topesl‘I eoul d be a whol Iy or partly non-peptide m notope wherein the
constituent residues are not necessarily confined to the 20 naturally
occurring amno acids. In addition, these may be cyclised by techni ques
knowr2oi n Etkrdwaptpmdescnfrﬂm pm'sentﬁﬂwnﬁeqniricdeieiimlatedipo;lgpém'rdﬁathmded byta cl osely
resenbles its e when. t he i de se context of the
whol e rml%pém dﬁr"@f”é’r“rsg’& thglsgﬂi’ﬁn‘fﬁc ‘gﬁnréﬁ% Bﬁl?de conprises the
addition of a pair of cysteine residues to allow the formation of a

di sul phi de bridge. Further those skilled in the art will realise that

m ot opesThy inventioncisorprovid e3 freimynunnganicifragment ofis GASBHIS polypsptide, ithat isthe

b dentified ch di scl osed
her o1 n. - AeBbGEepho BB CHRAIR Bl pep B B SRS SEIR ey comei ot
of addi tiigim@lognRHosItiés tb@ien@r Poephdd Eoinepriviey B aindbdfdeieq@inc@ bhSEQTRY ur al

resi dues at one or both ends gpeptrde m not opes may al so be retro
sequencesNO%2.t Fratistosey) the fggmartdif nepessary sihen heuplesjo arrewmien) iseapabl ofn i s

reversed; ok alternati r | east in
part comPrg Pt ¥chst B GRUBIRE RS BhhBEMAs Bufhan T <o
the pept i gememspeaitcfegniery mag ifdide) forrxanple, the Gﬂmsberypeptmel&mgaén Mhe
sequence orientation is reversed and the am no acids are of the

D- st er eoi €BRinal legdensemieane, Adransmembrage dempinas adotepaing) %bomr@am hin a
advanf,age i [ P sel f

t ol eruzgnc é&fa:{éﬁﬁ&%ﬁ%@géﬁgﬁ ?re‘?}rl]&?t?r ve y@\éem&)t%qci}éIP 8‘% ’?"%g’é‘g‘g may be

i denti fi ecoripriseg sabstankially &l ofithecRtravetiular derpsillof a bbigpeide @chicH hahlanrbaﬁtg to

t he epitopes of the present invention using techni ques 20 such as

i pl By ¢ C8rigrmsisy. mEferb B sbleot 0N pntiyhmors Befkla: lead AoPadesia! Vet go
nunber of peptide sequences which mmc the structure of the native

pepti des and are, therefore, capable of binding to anti-native peptide
anti bodi es, but may not necessarily thesel ves share significant sequence
honol ogy to the native peptide. This approach may have significant
advantages by allowi ng the possibility of identifying a peptide with 25 .
enhanced i mmunogeni c properties, or nay overcome any potential self antigen
t ol erance probl ens which may be associated with the use of the native
peptrde ‘sequence. Addrtronally thrs technrque alloms t he |dent|f|cat|on of
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WO 001 53?48 3 0 .| U~! 2003 PCT/ EPOO 02048 such as CDAP and SPDP (uain |
manuf acturers instructions). After the coupling reaction, the inmmu (9 Zg@n
easily b¥Q¥P#Bed and purified by means of a dialysis nePREEPIYHIZEH
filtration nmethod, a fractionation nethod etc. The types of carriers used

i he | f 4 L i 111 .b il h
ki 1ed 1 ROERCETE $h@8 B R rpHaaPhet 198 598alemiE o etskoric: nel
in order SE’QUD‘I?O@:“M%@&&@I@AQ&dfﬁ%@[ﬁﬁ(ﬁg.ai nst the peptide. A

nonexhaustive |list of carriers which nmay be used in the present invention
i ncl ude: KeyhoPeptiderfgmeritsanoapenating akepfiope o CABBA1Buypinalliswdhcasprdirevi ne

serum al bum n (BSA), .i.nactiyated bacteri al . in s tetanug or

di pt heri egst ﬁspfegﬁahéﬁ °E)+§,°°%‘f8“9“63?’8’c%“rlﬂtsﬁxm §F§§§:§ﬁ¥% Rrterea (for

exanpl:e, é}?ﬂ?ﬁ@aﬁ: sRbWRTRIEBND 1G0% to!SEQ @ Nbg7t r ansl ocati on domai n of DT),
urifi

or the p ed protein derivative of tuberculin (PPD). Alternatively the
m not opes or ePeptuies thammeotporate these epitapenfompee prefferred hspeos ofthe pagsenter s,

whi ch may. additiopally conprise inmmunogens capabl e of providing T-cell

hel . Pr dngeaany Mimotdnes i hate B RGCiapesds these PRINIRS Bkder of | |
to 20:1, ; P ] ; yégﬁéh 5 epti des.
In an enblo |lrjr@rﬁ% Bg?&?#ﬁésx? %ﬁ%@%%@%ﬁg&éﬁﬁ ilrngpgl?és otsgi“%éﬁof rom
Haenophi | aress-rebétueitiz are egikPeln B@cobiedt & the CAIBGBanviedie, alsnform Pattiof dieng
protei n from Haenophil us influenzae and has been patented by Forsgren (WO
91/ 18926, PrEFehinYGNEPN-0 504 610 B 1 ). In sone circunstances, for exanple in
reconbi n } i } L i } : e

T agment o st e I i PPt B CeriRpts

N-t er mi nathem§givds] andanymimoiops thereqr Dieanparing GBnBTAITESE. defined Anart éngity

Phe. cont xPicha Suftsidis e P ks TR A8 Chisope sinif es copsblgOhoig e 5
descr i besyebihistathyodntibBHRE Mhich roeiRREHRANE hidtive GRYIECIO (GHEY eRAHINICkES. L O

present forei gn éptide sequences 25 in a virus-like particle. As Such,

i muniégenkd 86t mgetm pepsides apandigenso Wikeyy Chishpstes Ciadpundpsionsyawesived i n

chi maeric rticles. nsi Sty h itis B core td ) di tionally,
the reco r’&)]irbzgﬁ&'fl gé’l @ﬁeyﬁ?‘ht}%f&ﬁsfg&éﬁ@ﬁ%ﬁ’ ilgrrtufqgfow %ﬁ%g@? '701??1 A Pr esent

i nvent i oncapiBie df ¢#kihg QhtiPddis When Solgfled® d\Nuitdblefcarries, whith uetiticiesi oress- For
any reconbinantly expressed protein which forns part of the present

i nvent i orfeagtuitn ke Bativegaoleculpi ch 30 encodes said i mmunogen al so forns an
aspect of the . t jcqn. [ r invention can
e readily oyt TARE Qi GYFAER RERIdERC BRtbrk B PRORRA for B 27

Sui tazldnl e Imfﬁélhalsp&pmyt?’_mglidttmi delgmh ciixystutmitm'im{éI n%lécﬁ]dxmihloqgcidbﬁ?nﬁx; 't'hSe o
procedures. Cyc pepti des can be synthesised by the sqlid phase -

001 53748 @P@% of the Prsery lpw@p@wvd?ms&g%?%m BUrERESs 89 P SHFEPIBRIQK novn
\omoc” PeQSeiR it Bot kel if f3Y Be Bsitfe foHbdnie AHUHOBRIRRBRRGH A¢ US.

Alternatively, those skilled in the art w now t he necessary borat ory
pr ocedur emethodp ter inolude Rhiermpna eystsinada thel epitopel du hdditiores naaycbepdesueblafes f or

lid ph t hesi d ibed in 'Solid Phase.Peptide Synthesis: A -
Br et i bo PRERFOSNERGH fora PIRELFATN (e iiacs PGrmgic e RS Ao R a
Oxf org Undotfpiigatdd/teRnii®s of thbPRBtide, ShdhethBfthé ¥eé ¥inconffzaRARINd AT Ihd Beptide

produced by reconbi nant nethods, including expressing nucleic acid
mol ecul esremadnstisseriatad withrtbe sréase jofi the damriar protain. Shis medwess then cel | | i ne,

foll owed b urification of..th X ed. m ope. . Techni ques.for

r econ; nanieAiood dertes O SEPRo AP IRTRE o bR LR et e B SRR phat g
are descrihaeyégﬁdb iBiRésahied in 2 confolmitisiNwhith mosatlgsebarasembles @hatdlf the Mol ecul ar
cloning, a laboratory manual, 2nd Ed.; Cold Spring Harbor Lab_oratoréePress,

Col d Spr i PRPtidares seundNehereritext 2681 whote gojsspien Epr $gaple the peRideyEAY ¢
fragngnt aiergm AV RN iR cgﬁei!né' a}x{qs c-REA @‘J}gph“bb?c mﬂﬁ%&éﬁ‘%an.pr otein or
may be a part of a l'arger protein such as a precursor or a tusion protein.
It is oftAheAdYeslyate@ddition or Betistitrioanf adilstetcdisdinea forivofasrietbrastd@fige Whi ch
contains secretory or |eader sequences, pro-sequences, sequences _ which aid
in purifi&a@inoasidsusay be periermed)ta creptsg bangliciabdgriyatve, forexampielia ¢

of “exogentiatii B s Thof SRR il PGS kalluch HdARLTRE RS0, 1 "

i ncrease the inmunogenic potential of tfie final nolecule is also
considered. In one aspect, the invention relates to genetically engineered
sol ubl e fusion proteins conprising a polypeptide of the present invention,
or a fragment thereof, and various 2s portions of the constant regi ons of
heavy or |ight chains of inmunoglobulins of various subclasses (1gG |1gM
IgA, IgE). Preferred as an i munoglobulin is the constant part of the heavy
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3 UJU~ ~UO- wo oo~s3~as PC r/EP00/ 02048 Exanpl es of fusion protei

t echnol ogy, ggdge found in International Patent Applicati %mmm?ﬂﬂ%wé
and W94/ 22914.- The proteins nmay be chem cally conjugated, or expressed as
reconbi nant fusion proteins allow ng increased |evels to be produced in an
expr essi animsytspastasd boamdiotid ot parigionspphtipe Alibidpe WRrdib sheotonpatubier nay
assist in providing T hel per epitopes éi munol ogi cal fusion partner),

pr ef er abl §SIFUGFArHBPL NEEESEYHE SOR itBe 40 pyturaliyerssurtisg agyse geids.dnexpr essi ng

F econb naguicsy efe b phe BUIRFEY JecRhialE OBy inth i b Aol AP pbifae
i munol oghad confisintafion thd tlosely révethbesitseshapPwhantha peptide feauémeeris irfthgi on

partners include protein D from Haenophilus influenza B and the
non- stint ceoRext opthe diole mplsanle nd Ipteipered methodef cxelising hpersigl§| coOmDEses the Anot her

i | ogj f ysi ' h i n. k . : f.er abl h
tor m na AgiRtonaf® Rt R BVHERE el o MG BielpRA 5 lohigERRRBES Y 1Me ©
St rept ococcus Rirther|Bhdsa ekiled etheant W EledRseahatthiRtd2dpss ok imhﬁmbgalsamtﬂ@se,

am dase LYTA, (coded by the |ytA gene {Gene, 43 (1986) page 265272 ~ an
aut ol ysi rpressat inypriianimayabe larage thaadbe abesetridentifisdvaiopas, abapuishingiygl ycan

backbone. . Cot erm i f.th LA Dr -0 ible for the
ot 1oty RS terE e ATRLA rleid pEccolding i @6 Bifholdbel BTRRREGRE (01
propent y iheentids emyeconsiol dfeddition of NeantiPode @ miireiensibnsofDhimberloY bther

expressing plasm ds useful for ex;ﬁleessi on of fusion proteins. Purification
of hybr i diagHakresiduesas arapibatly erdse The pentider misagtapss may 3lse; be pitrposegueneenus has

been descld ' ' : =0 L ossi bl e
to use tﬁtﬁ*tﬁ%@a&%aﬁ%e@bﬁ%%‘%ﬁ% ﬁhee lsl(%g‘tl%xcr%m?éét&ﬁ%gggéﬁ%sﬁdggf E‘é“"&k'{‘%"# al end
starti ng satjudnesd wae bd éiftirefyar aemﬁh‘paﬂ%h'%ﬁ%d dfdS-stere¥Bomebarhlii® idsent -
invention, al so includes variants, of the aforenentioned pol ypeptides, that

i s pol ypdptieeesequraces).ahlsosthe pentide sequacenmay by resonisversa dn harasienén aci d
subst,ict utj é@{ggg . LS| i %H{)ﬁl ; . i L ke
char alét ertll’lg[trqi %% y‘%it%ae aél 51?: }fcység%ljgfdl ut %ﬂf%l?ﬁg%é?k{%ﬁ?-%}ar{a@s{déﬁ and

Il e; anorgrbeSuchmetrd bir retrasinveysd peptides Have the advhnege A€ peinghontsalf, &ad asnong Asn

and A n; and anong the basic r s;ﬁ’ju?s qus nd Arg; or aromati c residues Phe
and Tyr. %ﬁ?ﬂaX&vg’FP?eﬁF‘gﬁgﬁ Crioisranqednag imm Sé’ﬁlte%ver al, 5-10, 1-5,
1-3,1-2 or 1 ] [ ) s O i

conbi nati on. a&!éé}gaﬁf\@l}dgggi%ﬁ%%!ftg%é?z{giﬂb%%ﬁ#%%%%%ﬁg%gfh; B’ggta%rgs of the
present iqapabie themselyas dftbipdiap & the epitopgsofhe prebing invgntien lisiggdéchpisiuppept i des
include i1so]ated naturally occurki tlgde reconbi nant | r oduced
pol yp&pt is&gé:"s&ﬁﬁﬁ?ﬂaﬁ?%°&gwgg@gs e %& ?&3‘?"*‘&“&&?&?&% %?Egepr oduced
by a combiunwer 8Pp&tidk baﬁﬁne&tmas miMEaehe striétufty TR¢ hatrepepkidenindnest | des

are well understood in the art. In a further aspect, the present invention
rel ates ttherefugaapaiorbindingde rut-sativs paptids aytibndiesobutanay nefdresasatilyol at ed

pol ynucl I (Y | . ] Lde

i oh hactap i es SRRl A e S B MR R RTRBN il Bt RARRRES
pr ef er abl havatkignifiiaht Vahtagesrtly dllowine thenpossibilite bfideifyingta pemile wilto
identity, to the ami no acid sequence of SEQ I D NO: Z,Egvcir t he enll re | ength
of SEX | Fenced IMMUNREENic RIPRETICS 15| MHLPYSreRine any Ratential selfpntigentolegangs
identity hi : L t i =99% i dentity
are mor o Boclefis Yish B f bEbABCare AT Inc R S ol P PRS2 G st

hi ghl y pr&tditioraly thisatchnijugnlloive did idestification d€a fecpghiyion pagemi fdeeachnpr i si ng
t he nucl eotjde ~ s sequencg cgnt ai Bed,i SEQ | D NO. 1 encodj ng t.he

pol ypept i ‘E%“’STPCB?_% infterRgs. of 1tsishared & efatﬂagm@F@sﬁ pRRERES) FeCOgRISHE FuRIQtope

i nventi Onséqﬂ cdde isol ated pol ynucl eotides conprising a nucl eotide sequence
that has at" least 70%identity, preferably at |east 80% identity, nore

pref eltabl y at Thasiva@ftcoupding of the peptiderty thepmefunpgdriiy cartiet earsbe oBnied

identity, t | ti 20. di . ti f SEQ.ID

TS B0 05 e BETER REPEAARS POVBERD 8 SR D, o,
h t | D700 | t e Bl gl i ; 1 t | t
R e e

and those wth at 99%
identity suceinimile ebfegutilisingedbmnicirconnerciatlyhailghié ietembefunciesl tihkérhe
present invention include isolated polypucleotides conprising a nucl eotide
sequence which has at |east 70% identity, preferably at |east 80%identity,
nore preferably at | east 90%identity, yet nore preferably at |east 95%
identity, to SEQID NO 1 over the entire length of SEQID NG 1. In this -
regard, polynucl eotides which have at |east 97% identity are highly
preferred, whilst those with at | east 98-99% 30 identiy are nore highly
preferred, and those with at |east 99%identity are nost highly preferred.
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WO 001 53748 PCTI PPO0O/ 02048 i nmmuni zation ( see for exanple Wl ff et7(gl [
Sci ence 247:1465-1468 ( 1990): Corr et. al., J. Exp. Med. |84: 155525548 2003
(1996); BUROMI374%| ., Proc. Natl. Acad. Sci. 93:8578-8583 [RCTGHP/020¢He
invention al so provides pol ynucl eoti des which are conplenentary to all the

b d i bed | ides. 5 The inventi | id f t
R AREL i T W MRS IR SR S
sane | mm'ﬂgeﬁﬁﬂhﬁn%ﬁgﬁﬁ bh8S HRIsdikied B g{mdqgfdpéﬁas%ffa_%l?@yéimo& a@elThe

i nvention SO pr es a polynucl eotide enc ng an i munol ogi cal “f ragnent
of a CASB6&il@Batial yphapt) dfaamnitsoremethed etce defi ned. The nucl eoti de sequence

of SEQ ID NG 1 _shows hagnol o wi,t h Hono Sapi ens. chronmosone 15 cl.ppe 16~
P 10 nap 15 (addE<LPeEPlCaTIRUCADIS BBIROL Ot MePratiet Boenden ¥hbence of
SEQ 1 Dy No(éad'il?/ @oagwé\ém&?aeﬁe@@%@mnéﬁﬁc%qwtw%hﬂfs tG’ng?/‘ijdeng

nuc i de y f

seqguence eot 59 to 1219) encoding a pol ypeptide o 20 am no
aci ds, theypkinedeis inderderfto SEIP ih@uddGn2mnitine respohsndgaitst hepeptide Aemandi ng t he
pol ypepti de of SE

Q1D NO; 2 y. be identical to the polypeptide encodi ng
sequence Em‘ﬁllﬁ“ehﬂiqgf) CBmery Whikkmay e U wa‘»be B@ssn@ew@ﬁgﬁévfféw @lf the
one cont ai; ! i %m'hp rt?o?ﬁ“ . ncy
(degenera?ﬂ%ﬁg&m{aﬁg%%%e@ﬁ)ég e, %F%xgﬁg%‘é%{c}gs t gsﬁy%%§§#§@g$§SEQ | D
NO: 2. Theimpetiymed bacteriadftotihesush@s tdiars .02 dipghenmttoxiak &I Bdnd DTyt ot her
protei n of kngwn fuynction, except to epor habdi 1 s el egan pot heti cal
42.1 M presceianans Fesmens (e dter sHamg Bemamn ot bRgrerroal 3t §pdt i des and
pol ynucl egad8saiith doiSiPbEDTN lor R/ AirieA brélefh RINBHESE diBerbapppD)f F al 1 a,
sim lar biologlical functions/properties 'to thelir honol ogous pol ypepti des
and pol ynuddteamtivebysthe Fumotpesior epitopeshay be dirgailyyqoaptgatkddo liposumotagesal

act ity Siich PRk PAGReR QRPrvG MERe HEs BpebIe S el Betp0 g D

001 53748 pré&erably thePaid gﬁﬁ?&@é&%@ﬂ%ﬁ@f‘ﬁ iRHRSEAkr AMVER 20N, ﬁ{dﬁﬁefeﬁc{b{"} es to
partial or other i nconplete polynucleotide and pol ypepti de sedquences which

wer e 13 r seadldeantierf shodlduwarmyrbetweenidel Ypepsides.nat i on of the corresponding full
| engt h sequences of SEQ ID NO, I. and SEQ I D ND: 2.. Acgordingly, in a further
aspect, the pr ggéﬂtﬂq R} ‘gﬁ“‘ﬁr"b‘(ﬁ“g%‘éa%"r*%&?%?‘dﬁi’&"‘ﬁ‘&ﬁgﬁy?m eoti de

whi ch: ( aH&Q{ﬁPhilﬁﬁﬁzﬂﬁeﬂuﬁ (EPDIsYe esemyrmtemmqbmhmndiﬁggiotaﬁ%dndent ity,

preferably at lTeast 80% identity, nore preferably at |east 90%identity,

yet nor edﬁagmpé&winﬂyenzeagnd baoheen patenteq by SpesererotWOS 14 §28bgsanted HR-@ist
97-99% i i 1D NQ: ! : NO: 3;
(b) “has a G B3 SOk SublinsaRec fof Bfarl i fechrips Bl B plec Bbie bR, P,

at | east SPNemd@nhay Ve desirable po efecfravhentLof prortt DO ekanpleiFryteinyBt1/31br e
preferably at |east 95% i dentity, even mrgﬁpreferabl at _least 97-99%
i dentity, (¢ommsEung theNbermaad 1 001140 @ming ge1 @rﬁtemDéﬁé?WM@%éDw 5 (c) the

pol ynucl eot i de . i :NO3 1S
derived from Eﬁ{%@g&e@gg@ tehé)ggﬁgg& égﬁﬁtﬁggfg’ﬁ%ggpﬁﬁ%tﬁ§s§§rﬁ§¥%‘gh‘ﬁgég" by

t hose ski ltikeecbntext blie recombitesst fushar molechle. Forexamplsl FPDet2H o688 Bidedcsibes the
seqguence read}. err.oks i,n EST sequences t.sge Adans, .M D. er %lfg 20 Nature -
377 (supp)S&OT 4EEEETic AeRadpaiIms core qnjgen, puiglss IRreseiy fRIED REPUSEESINERGE: 3 i s
t her ebor e j5 WRgBEHiKE ?a}tﬂf‘e. A3FBCH, MARTUBBEerls oT i Abrb QRS ivEnSGIMEP e&mpRsr acy.

Pol ynucl eoti des of the present invention may be obtai ned, using standard

cl oni ng ampdpsdsseeesentgdtie chimague particles gorsigibgafihepatitis\B dereiantigert.r om nRNA i n

T ssues (PUMBy e EcainiR: Sieidh holeis ik, sdipiiise iy REPoRpEs B Ps rign
Manual , 2'igheadion aﬁ‘@h‘éa%f?fh@eiﬁ?du’@ﬁ%s N&h of #HOnuélizaSgrus Fr@nPRédontbiRaitRor |

N.Y. { 1989)). Polynucleotides of the invention can also be obtained from
natural s&¥presssdquetsirawhigh dermscpanngf the preagnt énvestion.dhe hecleig acidashigkd using

o 1 né? pr suBntes SAGTRER bR ey w8 Ru o st O e ™Dt Yon of

poi ypepti des ofpdpligeiised eMtheipiasent inOénticntvan B iryddileispathesised®ysdlidgdhasie t he
codi ng sequence -10 . . .
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
-5-



WO 00153748 Q (~I'1!'~ 2003 PCT/ EPO0O/ 02048 for the mature pol ypeptid 0 ﬁ"‘
itself;ﬁgé @gﬁ codi ng sequence for the mature pol ypeptide_in readi ?1{; % A3
with ot 0 imng sequences, such as those encoding a | eaBeFEBN0R2RE; etory
sequence, a pre-, Or pro- or prepro- protein sequence, or other fusion

id L,ons. : | ker . ich facili
o 11 caPrassed? emTing B BuP st heme PR e e R A RS e 1
erbodi meghnfihed Pparasd aderivelethioby SAlEOM the R WBIKSH tREHLRBRey | S a

hexa- hi sti dine peptide, as provided in the pQE vector (Q agen, I'nc.) and
descr i bethborat@Gymrecesturesito pefpou théprbcess akngeily. USshgigoesandgeo@duresfar, or is
an HA tag.,.The pol ynucl eotj de. Q fontain. nqh-codi ng .5’ and 3'
cequencesolid e Suiis 62 4eRTinet i fonid e BeridBauanees A EgaEing and

pol yadenyatd-on Y ENAtierioh hH@RQf(%H&bEQ‘dD%bﬂsh%b?ﬂ@L SPORRIC ERiVeRady
stabilize mMRNA. Further enbodi nents of the present invention include .
pol ynuci 8uiss (289 nslbetnatiyeby | the peptidde magibie pnoduced by ieaoorhnans methods,ani no aci d
sequence.ofl‘ySEQ | D NO: 2 arlld i n whi.ch severa.ll&, l1;or .instance firam5 to 10, 1
to 5, 1 {FWNgeRResngnULien acif MlRyes pdB hSmUmeGREY AR T eted t 5
or addedmaniinAhh ECANHeNAILIcWRd By PuYifiealiGiPbf HE Sxpieksel nﬁhﬁt%ﬁ?%ékﬁ%ue@ for
sufficiently i1dentical to a nuCl'eotide sequence contained in SEQ ID NO 1,
may be usedmignany bxpressiat ¢fopeppidestmsl groteinsxAkaomin rethe artc amdiNge descaibedr i mer s
for a nuclejc.aci | jflcati P reaction, to isolate full-length 20
cDNAS? ant! YéhBHFc e g%@é' %ﬁc%‘l‘f{) %Wg@ﬁﬁa’m cuigr &ﬂ_@’"ﬁr‘é@ﬂf“’?’ﬁventi on and
to isol ag,ueDiy &ad (A SPtifg Hafide $.aBbralir) PresdSO6R Jprin 'H’dﬂbd}?NQ\%nF&k

encodi ng paral ogs from hunan sources and otrthol ogs and paral ogs from

speci es Oi¥¥&). t han human) that have a high sequence similarity to SEQID
NO 1. Typically these nucl eoti de sequences are 70% i dentical, preferably _
80% i dentical, nmore preferably 90%identical, nost preferably 95% 25

i dent i caiThé olyBeptides of MAmuBb g fragnmbigt dT RS eion by BE i the fdrmpengeal |y
conprise at |east 15 nucleotides, preferably, at |east 30 nucieotides and
may have Banresprotdo onmey dowipaasf adarger protein sychhases preewrsorpraifusiond | | have
bet ween 30.and,50 nucleotides. Partdcularly.preferred.prinmers will have

ot woen B 158 R EGEDus (oTnbiRt R andibag aRing AR shdRgfe Which

pol ynucl eithige sectetor 6clehde? NeQembey) pRS sdqueritel oseaheges svhivhi didin ori gi n coul d

be used as 3o jmmunogens to obtain a cross-reactive immune response to the
human geRerifigation|spahas ayitiRie histidisg iresiduespen apadditional ssquencs fpr takility

i nventi OR, .1 ik f i . .

obt ai ned BihE ectalbitnl BRRLOGS, FaHeRREH, SuRbEF il felbeopifig .
001 53 4 8ta¥l(&/ foR@Uc(Efid8 saquenessi to gnoadhsa piy iphumdgenic gotentigl ofvtle finalt r i ngent
hybri di zati on conditions wi.th a | abel ed probe having the sequence of SEQ ID
NO: 1 orm&l‘?ct“!fg‘#éfﬂo QOREIARSH- and i sol ating full-1ength cDNA and genoni c

cl ones containing said pol ynucl eoti de sequence. Such hybridi zation

techni ques are well known to the skilled artisan. Preferred stringent

hybri di zkt énmaspectittei inventioncelatts to geneticglhyt engineeped sabuble fusidintoieinsa sol uti on
conprising: 5Q0% fonpnam d ~xSSC (1 SOM NaCl . 1 ~mM trisodiumcitrate),
50" P SOHP RS & FNHED R A 67 Preskntanmiom Osa BRFRERORETedl 208 HEIA% an

sul a4 e, p@t@fénggffﬂeCJoﬁ%ﬁ’t%giongﬁﬁﬁéMQﬁ’ligﬁh&ﬁﬁr?sdoﬁﬂln’fﬂ?ﬁgﬁﬁﬁﬁﬂé HNAriohe! | oved
by washing the filters in 0.1 x SSC at about 65C. Thus the present

i nvent i osubelasees (hgGuigds, 1ga) Igkic |IPrefeitdd os abimmuabglebilin ischeeamistagt part of

el ad et nERHiH ot pim e LG PSR e Rl bR e i or . The
skilled pdgiodam a'particARPERBodE RN, (Rl Fe pdit BRI We feafcved sitbly B9 limdoBshratiddA

sequence w I | be inconplete, in that the region coding for the polypeptide
i s shor t ofg cleavags sequence whitecapsbepaved with blogd el for kgt Fadtbernased abl e

and |1 . ' i Nt rt.to I e -l.epgth c , or
xten sHOF BYpgR etRBFohtestS bRyl aBirhitrtht ThE HabRatoef Bl grie™

Apl i i cafigiferiifg, abiND hoase (HBAEfor &g scieafing XdaPhd3is andakerapy. €A fadther PNAS
20 USA 85, 8998-9002, 1988). Recent nodifications of the technique,

exenpl i f RERgcHYf thadnvantian AlsATRIRIeS éhpelyousieqtiies speading sisbrfusion peateinhic. ) f or
exanpl e, have significantly sinplified the search for | onger cDNAs. In the
Mar at honT"" technol ogy, cDNAs have been prepared from nRNA extracted froma
chosen tissue and an 'adaptor’' sequences-ligated onto each end. Nucleic acid
anplification (PCR) is then carried out to anplify the 25 "mssing" S end
of the cDNA using a conbination of gene specific and adaptor specific

ol i gonucl eotide prinmers. The PCR reaction is then repeated using 'nested
prinmers, that is, prinmers designed to anneal within the anplified product
(typically an adaptor specific prinmer that anneals further 3" in the

N - N S o r - T




i nvention. For reconbinant production, host cells can be geneti cal I% e
engi neered to incorporate expression systens or portions thereof for 0 JUN 2003
pol ynuc| WOt0048H8of t he present invention. ~ 5 |ntroducti oRCEEP00/02048

pol ynucl eoti des into host cells can be effected by nethods described in
many standard | aboratory manual s, such as Davis et alL, Basic Methods in

Mol ecul arExgmepley9t usipogiytemiachnoingysar bedound in Intsreasignal Patgng dippeatian

Labor at or pri ng Harbor Laboratory Press, Cold
Spring Ha}?f%%/s?bﬁlkgﬂ?qgggwoﬁygbeﬁ ed such nethods include, for instance,
cal ci um phosphate transfecti on, DEAE-dextran nedi ated transfection, 20
transvection, m.croinjection, cationic |ipid-nmediated transfection,,

el ect r opothg proteing ma)hi?@l ceamigally senjugnted, oneEXRIgSSER £5 Fecombinanhils OB ECEBS or

i nf ect. ong, Pr. I i . the Jnventi r ressed with

t hi or esdoxa}nr? |1§£ ﬁcg%é&z %P%sl% g%)g%(@gés)ésﬁnoa% B pﬁfs ﬁosc}rsg%%’%iag °§‘ﬁ‘%§%§%§§“e‘r sus in
cis is priaf@ protif.0THe ARicHPargenmby assiNfin Broviding Teikdyer Bpibpegout t he need
for protease. Thioredoxin coexpression_eases the sol ubi Fi sation of the

prot ei ns (Bhmunelagisabfisioarpartenopieissk!h TchrdRgrepitopesresnenisef & hamanyor f i cant

i npact o r.pi el [ I I I\f I ity and
qual i ty. PRt Btk el (fiston Sl B! QLR MBI Bt 3

cel l's, sugborAbinght sroieirt ORreferatlp ti fupioy Ipasfecvill be bathbh imMuheBEREYfsidnand
Bacillus subtilis cells; fungal cells, such as yeast cells and Aspergillus
cel | sk i rpastaer aqd ¢Xpression eabaryieg BAHICr-a S2 and Spodoptera Sf9 cells; ani nal
cells such as CHO COS, HeLa, C I 27, 3T3, BHK, HEK 293 and Bowes nel anoma
cells; and plant cells. -13 0 JUN 2003 WD 00/ 53748 PCT/ EP00102048 A great
vari ety dfustotppatrtsinciags pensinEafroheHoershhifus infliest @B Gad e WORDRARIERAL

epi somal and, virus-derived, sg/%%fms, e.qg.,. vectors derived frombacterial -
pl asmi ds, Pretedh{TBRCNBHERT3A XiuS, b(hemaag@aaganfsnom%magkog@ph sieBs. from
bacl ovi HiCae Bae et Enieast LYY £ PRAGRY the Coblrinal PO HE RRIGHRD o
adenowsi r s ased. flopth ipderived frone Strepypentdas pldi@soniad whieh spimttesizt anON+acetyBE; and
vectors derived om ¢ i rons thereqf, such as thosge rived from

pl asmi d %}ﬁﬁ%emféc{%;mﬁg%eae%& @%?Cgf%ﬁieé% genf e@o&ﬂ&?ﬂaﬁ’ﬁﬁe@@gem ds.
The expr [ §H%h AR ; i : t Il as
engender qg@é%%r%g@?on. dg;g%eer al Il;? ,&gﬁggiiﬂaéﬁmsgﬂr&\r}gé%%\%ﬁ?%#@sﬁgg?og\é?o

mai nt ai n, Ther Gpemeinal domain pf thed. BT Agirgtaindk eespousibledopthe dffirdtyao pind ghodipei de i n

host b _.Th i.at | eotid i ted
ot o an P SetR SHougr el S DB, TR SrOprTlR SeRn AxRloUAT B | o
t echmigqueseyefptent st ECOR CEKITA ExprédiReeisehidt Qsdel fop egHBERSR0E fasion! - .

Mol ecul ar C oni ng, A Laborat o% Manual (supra). Appropriate secretion
si gnal s rerpteinss Muificaden pbhvdiridiproteing containiag itheod-IpHT 4 Jeagmenkattits amipew

secretio f. S 04 050 kD n e ]

et cul uneuiS fad PARTSn BN ERbRLIAN® by 202 Tl 205 736} T BARB AR e
si gnal s nmyg therepastaienionisf the Liyeemplecyledpiindlin e O fegiinAbenditartieg e esid@ous
signals. 20 The expressjon system nay al so be a reconbinant |ive

mi cr oor gal3s QT exgEplesesigdues ¥@‘$g-bact erium The gene of interest can be
inser%sed into the genone of a live reconbinant virus or bacterium

I noculation and in vivo infection with this live vector will lead to in
Vi vo exprBsspresenoinveitéoncaida igelndesdiriants of theaforefmentioned olypeidas elsat isVi r uses

AT K SRR T TR EME T
Forest V4 Nidud/ Hfhted By HothESwHR ﬁ@&?&d&érﬁsﬁl@. r’gﬁﬂerahﬁﬁﬁ@ﬁ%ﬁ s are

adeno- assocl ated virus, picornaviruses (pollovirus, I novl rus),

her pesvi ramesg AleaiViat élehrand Hetamong Sengnd €hx; pmohg shesacidic reSaesohsy dndd Glu;
Shige|lla, BCG , These viruses and bacteria can be yirulent, .or gttepuated in
var Dotls aaE ATRRLOI B TRatt e BER¢ et bl a8 Al pr 8t Rbs TG F or m
part of theyt V%hicﬂ&rly%@ef?ﬁéd’ﬂ@%ﬁﬁ%in@hi&ﬂ@e&?ﬁ?ﬁ'ﬂ@, ILAVENULDE CARiInBe
recovered and purified fromreconbi nant cell cultures by well-known nethods
i ncl udi ngacidenare suhstisigd;, deletedr oreaddedhinl any icembpriatiani on, aci d extraction, anion
or cation exchange chromat ography, phosphocel |l ul ose chronmat ography, -14 3
0 JU ~ 1003 WD 00/ S3748 PCT/ CP00/ 02048 hydr ophobi c interaction

chromat ography, affinity chromat ography-7- hydroxyl apatite chromatography and
| ectin chromat ography. Most preferably, ion netal affinity chromatography
(IMAC) is enployed for purification. Well known techni ques for refolding
proteins nmay be enployed to regenerate active conformation when the '
pol ypeptide is denatured during intracellular synthesis, isolation and or
purification. Another inportant aspect of the invention relates to a nethod




!

manmal with a fragnent or the entire pol ypeptide or polynucl eotide of the
invention, |0 adequate to produce antibody and/or T cell inmune respOnid 003
for propWPAaKF4®Hr for therapeutic treatnent of cancer andPa@DEBIMIRIMSe

di sease and related conditions. Yet another aspect of the invention relates
to a nethod of inducing, re-inforcing or nodul ating i nmmunol ogi cal response
in a mamiblyphptades obtherpressst indestionean hgpwpwed ypanytsittablomanies. Puasent
invention via a. vector,ar .cell directing expression of the 5

pol ynucl eBPiaePtigdssmcieiP fise n?rf'}éa“ék?f:?}ﬁgﬂg pel¥PsPhides (Fgo;nhm&prﬁ%proggcep nduce
such an i ' ' prophyl axi s
o oat g B e, e e O

i nvent i oncombmtien dithase methods | Mgans dbrf pregacing sudhgroimpeptidesaré2@el{ sodepsosidt | on)
whi ch, when introduced into a manmal i an host, induces, re-inforces or
nDduIaies"ﬂﬁeﬁﬁnunological response in that mammal to a pol ypeptide of the
present invention wherein the conposition conprises a polypeptide or

pol ynucl eoti de of the invention or an imunol ogi cal fragnent thereof as
her ei n befma urthef aspedt, Teepreseotinmentionretatesnto ©ASBALS palynuvdeotidesrfucke a

suitable carrier., Sinc .pql ypepti de nay be broken 25 down in the stonach,
it is preP &B‘f@t'é’&ﬁil"rﬁ?‘é@é?‘geééga&éﬁk‘ ?@F@c%wmgﬁs&uaﬁeege SEGBENGE SPROGINE,

i nt ramusc Wyt MY b I I .98)00 i ari ons

Ui abl o FOUBep e HERAHTas 10k 1R iAREL PleferB 3t a0 REAEHORTS |
sterile i prefetablyrat $edstiD0%ridentity clet mye prefirably anlehst 96% idantity, tolthd dreins,

bacteri t at d i.ch the f |_at ] i tonj ith th
kb Senes o ST ek e o e T B S bRl et
whi ch ”aygglgglts;g@@s NRERAE '5913@&1‘9'7“/§id915ﬁt% Bl G HY ﬁgf&%ﬁ%ﬁi?st THoge (vth Alead:i Ons

may be pr In unit-dose or nmufti-dose tontalners, tfor exanple, sealed
anmpoul es 9899 idbtityrade maye ghlytpoefered, andithbsecwitie atdedse 89% ddaiitity @ nrosqui ri ng

onLY e Bibpt-i Shge bbb S S Bl T "
i nvent§ onsdleadetSntindd 18 SEQ YD N 1 eRsbiis R0 A pdpiERIBESEQIDANESS to a

fragnment or the entire pol ypeptide or pol ynucleotide of the present
invention or a nolecule conprising the polypeptide or polynucl eotide of the

present igvention, usi cells fromthe. | ne .system of mmal . and
Fei n usi nb bR RolRkscPt el v PdiosrRat e SRR PO Popdedtat Ratmriie o
di sease. AghtMatidedRq@énce itat Bas dtdedst PO idatityDPrefalsly ai E&ti@wm&hﬁ?’?ﬁﬁo%’ in
vitro incubation with the entire pol ypeptide or polynucleotide of the

present i Biedereblyrat dgash 90 identity, yas mere prefyably at lsastPe&pideattyeto a nucleotide

pol ynycl eqf j 0 r y i f A1t . Of
Var oth + Sefeeno e sebfibud Yo RN ot B8 ERESEEARE ASE T Bl

rel at es t eegahd; polynucieadddswhic havermleast97%yidadny aehighty preferred. whilst gee
presenting . cells nodified by in vitro |oading with part_or the entire

=d Dy ( P LI T ¢
pol ypept i $athat leastd 8y LedAentity, ie maore fighily preisard @nd ehose Mithiat leass Pfeidentity
pol ypepti EQ%F éﬁgdi nvention and admnistered in vivo in an
innunogen%%l§é§. fé&%a ively, antigen presenting cells can be transfected
invitrowth a vector containing a fragnent or t 5 the entire

pol ynucl egti de of the prese i nvention, or, | ecul.e conprisjing the
pol ynétl eﬁﬁig%v yn&lﬁl@O_ﬁ%&@nﬁﬁe P‘ﬁ%"é’ﬁﬂ"&‘i’ﬂ°"s‘ﬁ§ﬁ£%§‘_ﬂ?‘6d _asz'pmg@sottd'ﬁé _
cor r esponghiy ripi%mﬁméo%e s@cﬂﬁn_ %{Hhﬁ{aﬁaﬁﬁagmpw Mghled, ARFerANRHBORAR BGvAY

The vaccine fornulation of the invention may also Include adjuvant systens
for 20 enkdemtity;gnark eréferabliogtdnist 90% idéntitheyet momeprafararly aPleast5&bidentitye

Fesponse TLSEDATIRGA Y EHRE e G FaHR AT PRRID L E. ot 2Bbraes i ng
huror al - oiys&H favealieabtaroh [RHRE AERRRANTRSfelrdd, il (RERIWith AhedsRod-99%sed by

anti body and 25 cellular effector nechani snms of protection respectively).
These3tat idgntiy ase robrer ighlyrpsefetred, and dwse with atldast 9% tiderdity arspmont g%ghly
(cel |l - nmedi ated ns nd,TH2-t ype i,nmrune .responses (hunpral, respense).
et rene. TRTETShe o BB AR LS pol e o e SRmETRe 6 PORGEediER AT or

of anti geQEZPIFRES1 bk Qvellh@%@ﬁd{?&clé%ﬁaé HLIEQ IDN @4 O8hid pblynubRbRddafiBe and
natural killer cell responses. In mce TH -type responses are often

char act er insettedin 1 switablerpdasmid on reshmbinantmitrargargsm verion adased fast ype, whi | st
in the human these correspond to I1gQd type anti bodi es. TH2-type -16 30
~I UU 2003 WO 00/ 53748 PCT/ EPOO/ 02048 i nmune responses are characterised by
the generation of a broad range of inmmunoglobulin isotypes including in
mce Igd@, IgA and IgM It can be considered that the driving force behind
t he devel opnent of these two types of immune responses are cytokines. High
| evel s of THI-type cytokines tend to favour the induction of cell nediated

s o a e - o, S o Y IR 7.




i ndi vidual will support an i mune response which is described as bejfﬁﬁg W an0
predom nantly TH 1 or predom nantly TH2. However, it is often conve! ht 7%
consi derwbloe/sBae8i | i es of cytokines in ternms of that descrpoegrion0s i ne CD4
+ve T cell clones by Mosmann and Cof f man (Mosmann, T.R and Cof f man, R L.
(1989) TH and TH2 cells: different 1 s patterns of |ynphokine secretion

| ead to ct'nfdueizationfW@TinalplﬁpWchéﬂtale§§lem¢rﬂﬂdt14§é’\li4é%,(1&90);rﬁmlEtbgﬁ/-, 7, pl

45-1 73) - Traditjonally, . TH d-type re ns re oGl i i

or oduct | SiPobtetn P Rest1saRal e ERE et R HHEE N h e SEn e o ct st Hebolh

cyt oki negHehiAihtidh aR6! eriﬁMii_rﬁIc%ti&!st%iéﬁ‘%e'cB%!fPém&ﬂax?fto Bhidnd 3RGe i MMune
responses are not produced by T-cells, such as IL-12. Inh contrast, TH2-

t ype respestsibed pognaskotdest ed with the secretion 20 of IL-4, IL-5, |L-6 and
IL-13. It is known that certain vaccine adjuvants are particularly suited
to the stinulation of either TH1 or TH2 - type cyrtokine responses.
Traditi Ofm% lidtvehflen RS brdvitths & HaSthent @ a CMSBHTS holyhefitleantiey Ghed he i mune
response after a vaccination or infection |ngl udes direct 2s neasurenent of
t he pr odadmirasterel tq&isubjeqt ha-be sanaiimemgenic Fropgriehacije pslynncledtideof af t er
resti mul gf-?' ﬁd? antigen, andlor the neasurenent of the 1g@:1gQ&a ratio
of antig ‘Tt antibody responses. Thus, a THl-type adjuvant is one
whi ch preferentially stinulates isolated T-cell 30 popul ations to produce
hi gh | evels of THI -type cytoki nes when re-stinulated with antigen in vitro,
and pé ondhe invkatien alsorpravidst aipolyhudiiogide eydodingandmmmunylogicakiregsemnotla ant i gen

specific d | obul i.n responses agssociated with TH -type isotype. -17
WO oo/ssdﬁg&%gmi@@ﬁi@&%&%‘%s&ﬁgﬁ - Adj uvant s whi ch are capabl e of
preferential stinulation of the THL cell response are described in

I nternational Patent Application No. WO 94100153 and WO 95117209. 3 -
De- O acy Tat edclgotidepiequsgiico 0f SEQIIBIND:A shams hphglogys wish &omecsapiedf uvant . This is

Do~ O acy PR RBRIsIaBHS o1 g SAeterapn BRI P Thfai s and i s
RNt 3Ct 4 adoRi Boldice LIRHOODNON (HRBORAfopl ShOLIRELOE OEece

De- O acylated no osp liprd A1s di osed 1 n 'Europ

454 B 1 emidifgddquend@éaadieoniidBRs? edi2ee) éncSing a polypepitidt of 320 ¥midoheideahti cl es

of 3D-MPL are small enough to be sterile filtered through a 0.22mi cron
menbr ane poFpepiidact $EQIMNQRZ e noclegddei®qencsd Bnddlingiihie|polxpeptidsef SEQN t he

range of - 100 referably 25-50. er dose wherein.th igen wll
o0 | PO ey ke MRS b polyriegiick loling sednss coqapn i SeBb! 2o

adj uvant is i : i i 1 from

the bar k“g?%‘ff‘%r? éﬁﬁ%‘ﬁégf ;b i (e %gtc?@ﬁgﬂ%%ﬁ tgﬁibgvrrfﬁl)t/p Rothued from
3 De 20 acssubttafdhermdaptasyl{degehethcy)iod the deBEridEide, alsptnandas the gobypeptids wi t h

ier. Th h f duct i f 21 1s discl din US ) No.
5. 057, 5467 SEQ TR daP8GBHPETRE LR SEQ 5 NOlh iioh S G OR S oHE: BRI haveo
5, 057, 5401 ._ . _ Sifthave
and. chol SLAPen BRlbfEetoucq Chtopaiia® et REY 2L REPHFARBISALED, 00«

when f or gadcadsish PI@eBher with an antigen. 25 Further adjuvants which are
preferential stinulators of TH 1 cell response include immunonodul atory

ol i gonucl eoti des, for exanple unnethylated CpG sequences as disclosed in WO
96/ 02555. i ' i fif .. TH [ ' j as

¢ hos ™ neRFTTSHEk Pl bte PhndlclinteRBloc] ot u b iy dfioR B AR illEe 2

adj uvant imb# alia,istmiarbiclbgical fincibnspro pariest 1o thedf hohtdlogiriks polypsies éad For

exanpl e, 21 can be fornulated together with 3D MPL, The ratio of QS21 :
3D- MPL wibPlynugleptidas) JFupbermors, Reeferreddolypeptides, imgnynglogiral fragmentgand

polynucleotides of the present invention have at least one activity of either SEQ ID NO:1 or
SEQ ID NO:2, as appropriate.

30



3 QJtIN 2003 WO 00/ 53748 PCT/ EPOO/ 02048 preferably 1:5 to ~ : 1 and often
substantially 1 : 1. The preferred range for optinmal synergy is 2.539JQ,N9093
1 : 1 3DWPU/SERP| .. Preferably a carrier is also present i RCIHPIYHI4S ne
coiiipusi~ion according to the invention. 5 The carrier may be an oil in
wat er emrul_sion, or an. al g’rrgjra?m salt, such as al yum ni.um phosphate or

al umi ni uml hg/BrEEsRt HYentQ 6540 Brua) o QREr dpcomplRi PINNYIPRiGE 8BS 4

met abol i Sf?@gse %g se@&gées IhiGAEkE HR& idahiBPE ph GO Rl tmARdion Weg 80. In a
particul a referred aspect the antigens’ in the vaccine o conposition
accor di ngcdreespbifiingfafi Mrigtinseguences 6PSBRQADINOM AQBEEQAHMNEERMPL in such an
emul sion. Additionally the oil in water enul sion may contain span 85 and/or
l ecithin andlor tricaprylin. Typically for human adm ni stration QS21 and

3D-MPL, wi |l bhe. present | i ' in. .15 T 3 . -, 200p. g, such
as 10-"100 cﬁorgﬁgl&f g‘raa%rtbé}la&?cgﬁﬁé E%Sédé “%@?“%b%f8.%%§f8?é%h%g“ t?dhe oil in water
wi || conppdisRudidoBe #hich: 10% squal ene, from 2 to 10% al pha tocopherol and

from0.3 to 3%tween 80. Preferably the ratio of squal ene: al pha tocopherol
i s equal () eomprisssa perdeptidesgqpaiics WiHevhases legshil%e idenkibil, @refpaablyi adeasiSpan 85

o0 152 Ryt o O R Ry Bt v

stabi | i sejdeniNgNeve@thére Préfetably@tiedst 9M99%4 ideftify 16 SEQEID W0k ar the @nti@n- t OXi C
oil, e.g. squal ane or squalene, an enulsifier, e.g. Tween 80, in an aqueous

carri¥r . fengthof $EQUE N¥3i er may be, for exanple, phosphate buffered
saline. 2 arti .ar . I i } |,y 1,
3L ar? (BB AeFON Y setuBphic B30k OB Brefolithy 186 3B
95117210. idéhetypmeepreferdble at least S5 Rientigy vetafior ppefbrabhy) grikasy 6% identity,
conposition conprising a vaccine 3o, forrmulation Qf the invention in 3
conbi nat i Beninens PseREPIYAsaFERE IV nidsai; IER IRNQJenier thessnire fesgthiafeat i ng
cancers, gﬁgqm@e di seases and related conditions. Such a pol yval ent
vacci ne conposition may include a TH 1 i nduci ng adj uvant as herei nbefore
descr jdbed(c) -thdpolyMoléiti& 373BQIDNMIS 2003 PCTI EPO0/ 02048 This invention
also relates to the use of polynucleotides, in the formof priners derived
fromthe polynucl eotides of the present invention, and of polypeptides, in
the form ' [ f i fo [ t he

pr esent iglfx/eeﬁﬁ%&r%@qass&(f?g%?\ggjﬁegtflg%%ﬁi%‘?’%gxrolnfjgﬂ ??Jl(%lgt?#gnsg g?‘g{ggneti c or
bi ocheni caag)mseqbencss. i Inishkecaghised Hy theseeskiliduan thd art thahtiekewilhmestzaldy be on of

very early changes. al ong the garci noge i.s path i Ll helpin

det er mi ni ‘?ﬂ\é‘g%?f: SFQ‘%&P ’WQ‘&E‘%@FP eﬁcmﬁgﬁ%ﬁw,&ﬁ%&f aar kerss,
such &5 PRbNRSSTERLHSS, 29D5 L SEBERding R tHiudRRHdt Seqlbr@WssEQTDOSNE for s
and states of cancer.” The identif cation of expression |evel's of the

pol ynuc| ederefers subjectto thesasa inbarent limitgdonssinfsagquenee areuadyne o st agi ng of

t he cancerous di sorder and grading the nature of the cancerous tissue. The
staging process nonitors the advancenent of the cancer and is determ ned on
t he presepgi9nadlectide£ofaRe Piesétht iv@RBH nial B BBtalred! dtgdiAriarddionag e The

pol ynucl eotides of the invention can help to perfect the staging process by
i dent i fyi srgeaningdeshniques, frame a g5t A tibtary gerpied dramnmBNA irf egllsof hrsmee colpe
presence in different areas of the dy.. The .gr adi f .the cancer

descr e s AT RS SARREE|WeTNe CARET A §té¢;%ﬁsl§§s(rﬁ rel’fﬁrflg@is%glpé‘)@?etia?s same type
and i s aspRi&Rfhr Y diﬁg; AEABorBRPVRhEY2" R, ObRpriB hifo? Laboratory Press,
differentiation. T%e ol ynucl edti des of the inventiron can be useful 'in

det er m ni Ggld Syeingharbor, NiYa(989%). tHudynueheotibed ¢of thea irtventictetar aismbe obained t he
differentiation status of the cells_Qf a. tumour. 20 The di agno_sti Cc .assays

of fer a pHeEeRAtuRbsoumes SHelsagenomig OANA hibraries o can e smthesizedmsingsvedhncer s,
aut oi nmrun I : ;,aé,@ i b t hrough di agnosi s by net hods
conpri si ngnéolué’t?g&?n&n’ﬁﬁgmgarqi m aﬂg‘gl?}g&elﬁﬁd@#?'ved froma subject an abnormally
decreswsed or increased | evel of polypeptide or nRNA. This nethod of

di agnosi s_is known as differential expression. The expression of a

par ti cul aWVhsapelynuciegtides of dhe) BiefgRtinyension ars useddar the ssqambipgntprodycriam of
tissue. ' : : Nol | der

protei n | ROPREIES CF HRTHURRIh RIS AOHA) Ao i bR e il
am no acid or nucl eotide sequence, or relative abundance, indicates a
change in the gene, or a gene which regypates it, in the tissue of the
human t hat was suspected of being diseased.




30 Decreased or increased expression can be nmeasured at the RNA | evel.
PolyA RNA is first isolated fromthe two tissues and the detection 3idf JiRgsy
encoded vy g@s3ggne corresponding to a differentially expresSefpoon204s

pol ynucl eotide of the invention can be -20 a 0 JU ~ 1003 WO 00l 53748

PCT/ EP00102048 detected by, for exanple, in situ hybridization in tissue
sect i onsfor HRwEdER polypeptidepbaiediCR; the sbdigg Nautierior thk aiasure @olypemidagn pol y A+
MRNA, or any other direct or inderect R '~1A detection nethod. An increased
or decr et§adag ERPHE ¥5YY Bher 6pding §eareRCIRNICh AS those aneading 21§ade & SEFRPEr ed to a

normal tj sugge t e LDt re &: | : tein has
2 rore 1 R THEe g S B Bror Prenrdf piof SR, GG 0P ERE BOTOH: ' o
COr I espog@miple, b raBdstdued Whioh fRillt@kapurifRatich cthéflsed pyi9peptide caitthecat i ve of
the presence of cancer in the patient. nRNA expression levels in a sanple

can Be ducedsd degemrin pefrated emhedisenss ofjthis asppetoif the inventipnetis arrrkssquence t ags
(ESTs) f the s |y € 13 atd t. . ESTs | he |ibrary
can be usgegggntcglsaas%ggsh? ?’ﬁ;emig? tgéel’vely r?é@rg@gngtﬁ?g@l%o"ﬁgféf &i)]ﬁigél gznncgr}’tn?anscri pt in
t he st arddsétgbed aidestz el b PrscTNath alcys5s USA 11989) 8682 15824, tolf @ antIeA €T Theed to
the EST anal ysis of a reference sanple to deternmine the relative expression
| evel s opolymielepagsmay. plse £oraingpnicadiag asand I sequeanees. HANAS Hapscpibed neem be

carried i i ali i i . odol ogy

(Vel cl couthiesd'seihenels, il 2 3fadiny 85 SRS 6 bAR i EFa? 00

met hpdol RgiencéthatebiiideenRNA. 5, 776, 683) or hybridi zati on anal ysis which
relies on the specificity of nucleotide interactions. 20 Alternatively, the
conpari son could be made at the protein level. The protein sizes in the two
tissues i i i j LR estern
bl ot s of! st S SREREREEr e P RACAThIACh B8 pUGhaEEa RE YRERI BB 1
subcel | uatiants svhidh coriprize thieeyniad add bequdadeadISEQ IDMNDD bnd)incwihitly savetat) dor

anti bodies to the corresggnei ng praotein. Further 75 assay techni (ﬂues t hat
can be USEENESWRP& H-idoPel i S Idp 20ds apwpﬁ,cxdsrssﬁuea@ea&%amwé&qw of the
pr esgnt SEMBHYE 5Pkhy dothnatigAP! € derived froma host are well-known to those
of skill in the art. A raised or decreased | evel of polypeptide expression
in the diseased tissue conpared with the sanme protein expression level in

the normal, tissue indicates t.hat the expressed, protein | be involved in
the dis }é‘?“"%ngﬁ ‘?lH&h LR cgforts‘llé‘”ﬁ’@%Eﬁ{‘“‘?aﬁgb”rﬁ“i‘%?ﬂt‘g?\ﬁ/@"ﬂi‘%gnosi s can
be det erBnbgcbdiy SE@I@ND@H Py KAaREd H] l%‘i:‘x‘N%iSz_aﬁé&Pﬁx%Sési PP cDRWEArY %H&ﬂﬁed by at

| east one sequence set forth'in SEQ ID I 1 or 3. -21 WO 00I53748
~c Tner ooPDAoet-as primers fivr 2 waclgic geidpmplificationf(PCRY rezrion, ¢ isplatet fulldengtvel s in a

di segsed Lsus, normal 1SS he d foll ow t 1 ession or
rem %si o‘hdlgég g’ddFélggg%‘.ﬂE%%Ieé?%@%ﬂ%%ng?s 0335%‘{?%“&8{”.%%"“5%@& hsgg‘se in a
sanpl e ceDNA@nadgswhid clidieef qhdrigene (@rlidie; gehedstRodihB@amiafrodehufigd t o
exam ne differential expressjon of genes and to determ ne gene function.

For exanforMeses and erghologs and parglagey fiem pseicsetherdhanwaan)dhay havs ahigh1 or 3 can
be used i i f h [ i ially

expr esse%aggﬁ&géwag?yn{grsn%? Y%%fdo é éﬁ‘ggwghﬁeﬂﬁ%ﬁ%ﬁgegé ngt%eéefaﬁe[ﬁ)(% t he

i nvent i oidentival, prefayble80% idemival; hewé préésally ofdddeanivnl; sngrefelubly88% | D NO. 1
or 3 nuc]eotide sequence, or 1,\”(1) frglgrrent,s t hereof can be constructed to
condtfct Wenycal iethatof thearferrgt oFheprgbes o ergersvil geaerally sompriseas lsagichanol ogy
met hods  @fcfeoWiits &?@Xﬁly,aa@Eaﬁ%,&%@ﬁii&'anﬁmly'h%@%ﬂ ledsY Sé‘Hﬁcle&H&eQe used to
address a varletg of questions 1 n nolecular”genetics I ncludi ng gene

expr essi Parjicyahepreferied prebge wilhhavedetwetenSOvad 56 mtleotydes s Bartitdarlgx anpl e:

M Chee et _al .,  Science, Vol 274 -613 .(,(1996))..~5 "D agnosi s" as used
her ei n iWE?%@Q“H@fSe‘?’ﬁlﬁﬁ? l"a"ﬁ'eﬁ‘i' 2@%%?%#6038%%%¥}° aF’iH%WP%B“ $8f sease,
det er m nadji AR1ATdEUAREL 6 sé?@x'x@és ﬁ&hhﬁﬁm@ﬁ%ﬂ&é Ahith@Poridif colli§ Badsed a.8Nd al so
the prognosis of a subject affected by the disease. 20 The present

i nvedt i ommanagehseto obtdime exoss-reastive imgmanetrespohsetto the hymanfgenai ng a di agnosti c
assay which conprises: (a) a polynucleotide of the present invention,
preferably the nucl eotide sequence of SEQID NO 1 or 3, or a fragnent
thereof A udleBtide c@@bdiﬂ%a@@%@ﬂﬁ% of HEY r8RRITh AN ohOint dingHon{oldgs frd (C) a
pol ypepti de 'of the present invention, preferably the polypeptide of SEQ ID
NO 2, ofpegies ptagnibam human,gwfy: benrbtgingd na process wdych eonzprises thesisps d of t he
present invention, preferably to the pplypeptide of SEQ ID NO:2. 3o The
nucl eoti de sequences of the present invention are also valuable for
chronosonmal 1 ocalisation. The sequence is specifically targeted to, and can
hybridi ze with, a particular |location on an individual human chronosone:
The mappi ng of rel evant sequences to




chronmosones according to the present invention is an inportant first step
in correlating -22 3 0 JU ~ 2DD3 WD 00/ 537d8 PCTI EPO0/ 02048 t hose 30 JUN 2003
sequenceWOWw/s874fene  associ at ed di sease. Once a sequence haBCHEBRN/84Pped to
a precise chronosomal |ocation, the physical position of the sequence on
the chronosone can be correlated with genetic map data. Such data are found
in, for exreeping anvippipKAsilibrary Maderstringsnt nhadizetgence@nitonayith alatieledbl e

on-line through.Johns Hopki [ i pcal L [ T

rel ati ondhPPF %’é@%@ﬁ S&%‘ﬁgge Qﬁ#@ :ﬂég\g@'efsgrt %ﬁ%ﬁﬂ%\/@qheggﬁn %s%%a@gﬁ%ﬁgl-keﬂgths ame
chr onDsorgmN A gl gen@yﬁﬁ AdiRS chstamirg sakichdiyrueleghidd s'egkea@e. Suvhl Hyiidization
(coinheritance of physically adjacent genes).The differences in the cDNA or
genoni ¢ geciuméques ateewelblemovar foctbe skilledhertioana fireferredistringsiny hyhriglization pondigansbe
determned. t o The pol ypeptides of the invention or their fragnments or
anal ogs tinelpdoevernightiarnbation gt ¢2%; g sofidion cemprising'o Opelogsamides SxMkinogens

to produ nt i bodi I [ £ 0 I i ex en

nvent i on SR REE| IS piNIRRERRE Pl Se0NERatBE PhosBS: Byt LR DRGNS

subst ant isalution91 N @dxtrah balfdté, Yanl Q0 niib@® gRohAt) deidnded shdarddlhéy geithon t han
their affinity for other related polypeptides in the prior art. t5 1In a
further &3NaGfolldvwed byweashirgthe fitrersdes. |a18Sadtiabad ¥ 5P@nilihnashepieként f or a

pol ypepti.de accordi.n olé$e [ veatiqﬁ.or a% i mmunol ogi cal fr gyent t her eof
as her ei IB¥MbR alferincludes nolyucieofdes htainable bl serseniag 4 2RBFRRE YNt i body
20 Anti baqgi r 12841 : ' : LV, i may
be ogk)ai ﬁgigﬁis;ﬂxggﬁ% |§tg ler| ng t ét”f)’gﬁg’%l? ?ﬁgdsﬁglr)é %‘ﬁ%ﬁ%ﬁ?&n‘g rcgg)rrent S,
anal ogs ¥Ocledd ssfrigmen tten¢afnl , preferably a non-human ani mal, using routine
protocols. For preparation of nonocl onal antibodies, any technique which
provi des anti bodi es produced by continuous cell line cultures can be used.

Exanpl es 4 : ! Ny : j : C.,
Nt ur e ( Torey ARG Yl oAl L g Rt B isolte TN X el it e

hybr i dondnt@npietey irethaKtzlregioatcoding, fot theypobipeptdelio dinyrt £tiB83) endl: 6f2he and t he
EBV- hybr i %t echni que (Cole et aL, Mnocl onal Antibodi es and Cancer

Ther d y, Y96, Alan R Liss, Inc., 1985). 30 Techniques for the production
of single chain antibodies, such as those described in U S. Patent No.
4,946,778, can also be adapted to produce single chain antibodies to

pol ypept i Dege ofe semeral methods availabl¢ aad well knewe td those skalledon the are ko obtgimni sns,

i ncludin t.her | s be us 0 .expres umani zed anti bhodies. -23
W0 001 53 - g5t DTSR 3 sBRha 3 DAL ARl MR AR ABPE L 1y
be enpl OYIQébiEM?lQﬁ@hEi%p@chNA‘éﬁdHﬂ{A(CEj ﬁe@,%ﬁesméilrmehﬁeml, PRAY i de or
to purify the po eptides by affinity chromatography. The antibody of the
| nverE0i orUSAy5ABR8 B802A958Y cReeest piodifisstions of the techriaie exemplified by;fher | y

ovari an ol qp .cancer i isease.and rel at condit i Qns.
Aot hor uaeRert A8 oy O SR T LRSrbREERE ) R eaoft B Ry
nodul at i NGmaNifiedMRERhRS] B2 lonpSPORAR. IR tife BRI ™RCRIbISBTRDNAShave
i noculating the mammal with a pol ypeptide of the present i nvention,

adequat e besnpremued framt mBdHYy exmatited frdmcetHosemtissne and an 'adappor’ seuencer ot ect
liqgrate, th t : Lon. of . dj ., Yet .

aspoct of MR PROSHE BRF T NPaEicArEmBRRAEHISR (BFRY indheh e Ofoa AR e

i mungl 0ghfigding’ SSARISRthk BDN AREMB A cobbiihtion P gkitdpecifitlahd 8AAfer dhecific

pol ypeptide of the present invention via a vector directi ng expression of
t he pol yneligamucliedtidepdmensdi The PCR reavsiopds ihee perieated uping ingstef rprimetss thatis,

i nduce such_an j nmunel ogi cal _tesponse t. roduce. ~.5,anti hody to ot ect
ot et RS e SBAeR Lo greR] wh R R8Eolifel bEAE S mmich BB R st

i nvent i onprifMer dapthealsPuitHes3' an e ddagtopkeduefied indc BdaB 8pétific pAMEL tHabNs such
as, for instance, cancer and autoi nmune di seases, I n particular, ovarian

and col omgalsdurthers an the knows ganerseaugnee)s eifisreductsof thig cearsiopican hende

under, .20 expressi f., CASB61 ti.d tivit T esent invention
urt s Py e DA ceifnang S € SYBEREHE TSR solitibrsc e Bolhy ibneiB o

whi ch sti ﬁﬂi‘dﬂdﬁﬁﬂliﬁcﬂv’@b et dxidtingl dDN ARG IgiNCE édfiplefe ski\ened\DBeARyipgloppept i de.
In general, agonists or antagonists may be enployed for therapeutic and
prophyl acti c purposes 25 for such di seases as herei nbefore nentioned.
Compounds may be identified froma variety of sources, for exanple, cells,
cell-fi ee preparations, chemcal |ibranhes, and natural product m xtures.
Such agoni sts, antagonists or inhibitors so-identified may be natural or
nodi fi ed substrates, |igands, receptors, enzynes, etc., as the case may be,
of the polypeptide; or may be structural or functional mnetics thereof
(see Coligan et al., Current Protocols in 30 Imunology 1 (2): Chapter 5
(1991 )). Screening nethods will be known to those skilled in the art.

- r o o o o ~—— 2 a .




Recogni tion, 8:S2-S8 (1995); and K Johanson et al., J Biol Chem
270(16) : 9459- 9471 (1995) and references therein. -24 i 0 .1UN 10050y 2003
001 53748wBGH/5s5490 02048 Thus the invention provides a netReOEPIW02643 €eni ng
to identify corpounds which stinulate or which inhibit the function of the
pol ypeptide of the invention which conprises a nethod selected fromthe
group copspatdté Aigl-hpth PYR nisiag ulid mey tdimeineriaiongaidn for drnidsigatod tieofrpound to

t he pol ypeptide (or to the cells or menbranes bearing the polypeptide) or a
fusi on pPR®EI-n t hereof by means of a label directly or indirectly
associated wth the candi date conpound; (b) measuring the binding of a
candi dat e conpound to the polypeptide (or to the cells or nmenbranes bearing
t he pol yRegimisiaant@olygeptides ofithp ipedseitinvtehdsemby beplepared b pooeRekeld | abel ed
conpetitior, é&% testing whet her the candi date caonpound results in a signa
generiat eknYyn Bthe o7 dioghEgetcallyicngineessd Bast ealls CRBPYHRY EXMIRSSIOn SYTHigMBlet ect i on
systens ri.ate I : i epti de;
(8 i AP T kD RER, ©F pker Ben Rt RIs AR TS s R AT 01
cl ai m 1, cdrfiprises b @blynaclebtidewt the preseAtiniétdion b husticyliohhitherepehstieany i de in the
m xture, and conparing the activity of the mxture to a standard; or (e)

det ect i nepaipgsTest Widl suchrexpresueRsemEandd A rTadusHon pkpabyrsaudasiobtheof nRNA

encodi ng: sai i . S Al 0 i i I i

nat ancoranbRatRaRbdR SRR, LPEARKLNG, Wt B MRk (o

t o i gent plodudesieh dreteino using RN Asdetivddefrom deDNAonstfucavf thetgréserigh st andar d
receptor.  binding techniques known in the art. Wl | known screeni ng nethods
may al soi™entifled to identify agonists and antagonists of the polypeptide of
the invention which conpete with the binding of the pol ypeptide of the 2s
invention to its receptors, if any. Thus, in another aspect, the present _
i nvent i oRorrret@hbinaitpredicaoms dostrogllkean He@endtitelhy efgpiearpdagmeopbmate ant agoni st s,

iigands, receptors, substrates, epnzynes, etc. for polypeptides of the
present PRFENIONGHSICRIS OF BIFHB sreaﬂfi%enola% lides qfﬁh%?fﬁ%ﬁb@vm@npr oducti on of
such,; 30 Mo%ﬂg?mg cg?giynweﬂe&megmplhbﬁ R8s daftbe @ﬁ?&éd’t}i&ﬁxﬂémg& &Ecrgﬂaa RHEREN!

i nventi on; onbi nant ce expressing a polypeptide of the preéesent
i nvent i ostandard lahoratdry mapcdiis.aueh exadsefiah gBasipilethodpin Meleoflat Bielggye s ent

vl en Bl St G A o 0P Ehg T
that of §§@;é Daf¥ar Babdrhtoly Press) €oldeSissink HaalR! M OF. 3t 98D)D PrelféifedSdth hipthaast | san

that a po mgpti de of the present invention nmay also be used in a nethod
for the wchdeifor insinnce ¢algawm pirsphateanséastipe, (DEAldextranimediated fransfastions of

i o o) R Fam RirplifbendE B EhAE iR rerstettor SRbANERIT .

t hr ee- di gripguarivy, serhpelohding, ballistié imerobdtiohYor ifeéibhve or binding sites) of an
agoni st, antagonist or inhibitor; o (c) synthesing candi date conpounds t hat
are predicted to bind to or react with the deduced binding or reactive

site; an | : r; i i oni st s,

antagonig?%g%PBﬁﬁﬁPgﬁ?gggfﬁ%é”%@ﬁgﬁ?ﬁg#g I%ﬁggqgﬁgggﬁggéﬁﬁbg§§§e¥o effect -

t he endo@eexprsssisrosfithioredoxid inGAMBeEBup D ¢ip Bpirefdaedyo kdep antgavfaed offel I's in

t he subject. For an overview,.of gene therapy, see Chapter 20, Gene Therapy

and #t heﬁnmﬁ%awwhoséﬂmee- Mﬁgteame rﬂw& $Xn LORFPEFSSIAR &25€B ¥ 1 ef er ences

cited thesighitkatidh SR aimieansh €6 r Bssfiich ad, BIGS

Scientif ?‘gﬁgt%ﬁés}her S ?%‘JXQ%‘%S%’S .m‘gg V%cgﬁlr%e-agggpcgreg?i osn I sagggsr?e@real |y

descr i besighificRhtimpcton poddin Buoficationglieldygn poifiedipratainciohbilidy sind mualityhe

subunit and adj uvant approach, edited by Powell and Newran, Pl enum Press,

1995. New Trends and Devel opnents in Vaccines, edited by Voller et al.,

Uni ver si R)érl_%@érﬁatﬁfe%ﬁmpl%@bf hppR6Stiated sk iAdlAde BdctRridt celt§ 68ch ﬁ'ﬂ?@%ﬁi&b@&,‘ on

within 25 1iposones is described, for exanple, by Fullerton, U S. Patent

4, 2330 87 Btaphploperats. colioiireptoyysesrndtBacitivs seitidis sclls; 8mghlsells, suttoasebastf or

ixiggl ?’Sga}/s alﬁldm}agr?g’illug'cgﬂs; I':l;%tégtnctellé SU%K%S %ﬂgsa‘%z'x(?a gyan'%f%&opettémaéﬂ’cehjs'; S. Patent
animal cells such as CHO, COS, HeLa, C127, 3T3, BHK, HEK 293 and Bowes melanoma

cells; and plant cells.
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The amount of protein in each vaccine dose is selected as an anount_which

i nduces an 30 i rmunopr ot ective response w thout significant, adversg0siUM&lN3
effects wobyssggl vaccinees. Such amount will vary dependi'mUEthm:Mml ch
specific i mmunogen is enployed. CGenerally, it is expected that each dose
will conprise 1-1000pg of protein, preferably 2-1 OO-g, nost preferably
4-4.0~g. An optimal amount for a particular vaccine can be -26 3 0 JUN
2003 WO 001 53748 _PCT/ EPO0O/ 02048 ascer a| necg : stand d studies invo]ving
obser vat i G BGH vaﬂttwéarprrrse%ssﬁa B eSS éﬁ%ﬁ%@cq msPeRek SPEIRLw ng

an initi t derREE At BaIQR hidsthidD Bl 4 Weeks.
"I sol at e?f"‘ rreans TV!tegr@esdé‘w;]a%tc e and rof man ?rom ipheS hat ural state. If an
"1 sol at eddactoivphagd, fiom tnamspodmts afrm& yeast episomss. fatnu imsertion etmerbeémnm hanged

or renoved f'd:gu_ mits orr i nal g(vrronrrent or b@th For exanp, a

pol yn:ac![ gﬁ POSPIRY YHREDES, SROMUTUSERFYCH aarbégl RYITYS3SePAPPYA wgussﬁ.dwfﬁr 2 s _nat
i sola romthe

coexi sting ?T%.B}g%?lg ?@%Qr@? @énr?g %asﬁw@tg ’éQ’.E%’Qé% gﬁﬁ%ﬂ g&ﬁg{s@{sﬁéat ermis o

enpl oyed reroviruses, dnal weoed deoived Efongeombiabtionsrtbéres s stich @niiose derived from

pol yri bonucl eotide or pol ydeoxr | b?nucl eot i de, V\h%[gsh may be unmpdi fied RNA

or DNA orP lasseidiand papigriopiagpRenstic QleTas TS, SUFhas cosmies aps phagemidsarddiéd r egi ons.

15 "Vari I t ers froma

rof er oncat BETyRn oy SobE R RBLEIEER] Hegford R ok R g el et ¢ s

A t ypiocalexpegssiant Ctdnemllppdryrnysﬂeaodm&éetodmﬂﬁc&rls able toucdimtain, geopagareence from

RS R e T RN R R
pol ypept i ff) SRa0 94 ﬁfﬁ @beé%s@&@d‘&?o bR Osg'stlﬁietl’\‘b!@&)&{rﬂ% panges may

result in amno ac I1tutions |t|ons fusro and
truncat i ongl- iGmWhanquWmep&ahdquemsndeak bor &hmpteeitmsersc:tefoﬂhquﬂmb:oo&&t

di scussed b ow A typical variant eptide differs . in anno acid
sequence #r OfRISFHYEh %nmgeﬁelr%qeéwﬁ G EARERIIAM SeCERtIONSIENASTBaY e

i mted 9 higboldie: fEHIEREARIo 13fd%ﬁt1&@foea{ll%%§‘ecpéi’io}ﬁﬂﬁ’%é HensBiilh grodifte
variant are closely simlar ov I'n many regions, |dent

vari ant antb meﬂmnmoﬁﬂp@hqmmxdeetmymuthé pcnplasrmmspmceamthle s:eqau:ehular by one
or nore substitutiq.ﬁ'ﬂs addiltioné, getron na&\é X‘,ér‘o tron

subst i t utSRYTORMERS Fhasg Sighals may Hegn g%qnaﬁ%t%pg Ryt Byemdh«?eencoded by
t he genetﬂe@e,gg;égusﬁ yaki ant of a pol ynucl eotide or pol ypeptide may be a

natural Iy occurring such as an allelic variant, or it may be a variant 30
that is not known to occur naturally Non- naturally occurring variants of

Dy Uiec: T bRl SSIPRRLARE Be ARl BuP b RN AR sl S5 e S

"l denti t yoacteditnk Mhargend of inerédtican be uﬁex&éﬂ iaté thepehpmbef weies rédwnbiﬁadﬂ)r e

pol ypepti de seg)éences or two, or nore %nucl eot i de sequences

det er mi neHTYsHOr ﬁﬁ?&i’-ﬂhg[n??%ats@cﬂﬁ’édéé@o ipfeciipr Withthis' li"eé’ﬁ?tpt' il éﬁaééo ffeans

t he degr i de
e g A A S T
of such sesgddanciis purposenire foy instamge.” poxvihaes (evd; vaeciniag faveipok,|canagpexl), at ed by
known et hods i ncl udi ng but not Irmted to_those described in

( Conpdt at3lphayirugey Sindbis wBiSeﬁegy frsst, VipsyV engzpeliandinuing Epperhelitis ty press,

New Yor Kk, 3. h) D.W,
Acadire i Hed AR bR estc il iklst 5icBREVIRER (Bl Bh bRt D) o
Part |, Gadrpésviruses. (Nhncdlladosmi ﬁhisr;\etc);I.L(Btenagc&almomejlaldLSmgﬂlaPBéfs,Tlmsw
Jersey, 1994; S(siqsence An ﬂ’i in Ml ecul ar Biol ogy .. Yo n%e,. ﬁ
Academ c BrE§san %ﬁen%ﬁ?& P AHSPYAL ”’rﬂfﬁ"ﬁBF ?“o%’ﬁ‘SK/m taig diye
Dever eUX,val:cme?d§uch Mre%él@%@?ﬂlsg‘f&%ﬁ% hg(?ﬁ\ken 3991 and Carillo, H, and
Li pman, D., SIAl 1073 1988). Preferred nmethods to
det eri®i ne |dent|ty are designed to give the Iargest mat ch bet ween the
sequences_t est ed S to determne identit imlarit
codi 1 ed PHYReIdes o) e ERDIeR e oF ot dad P e ot e
Pr 0gr am MEfRRdyt elf teftawrneaoasiaemdmg Bitflorl dufibielor e@ﬁh&l’?ﬁ& V,smoﬁ,%r@nces
i nclude, but axé not ITimted to program package er eux ., et
al ., Nucl eitmchoi, deidRayeatiantexcR{npy chddatdgify) phoshoksiiBlosBthaenogeaplly FASTA
(Atschul, S.F. et al., J. Mdlec. Biol. 215: 403-410 (1990). The BLAST X
programis publicly avar | abl e from 20 NCBI and other sources (BLAST Manual ,
Altschul, S, et al., NCBI NLM NI H Bet hesda, MD 20894; Altschul, S., et
al ., J. Mol . Biol. 215 403-410 (1990). The well known Smith Wt er nan
al gorithm may al so be used to deternmine identity. The preferred algorithm
used |s FASTA The pref erred pararret ers for poI ypeptr de or 25 poI ynuI eotide




Wrd size: 2, max 6 30 Preferred paraneters for pol ypeptide sequence )
conparison with other nethods include the following: I) Al gorithm 30 JUN7003
Needl emawwegwk3ydsnsch, J. Ml Biol. 48: 443-453 (1970) - 28 pCcT&F0/4d1048 700~ WO
00/ 53748 PCT/ EPO0/ 02048 Conpari son nmatri x: BLOSSUM62 from Henti koff and
Henti koff, Proc. Natl. Acad. Sci. USA__89:10915-10919 (1992) Gap Penal ty:
12 Gap Lengtdphpeinantexpctian drangpgrgplamalitaty phramategrapiys Bygardapatitr s i s
publicly available as the. "gap" programdrom etic t.er G oup,

Madi son \@Fo"?ﬂggrﬁ??%%ﬁ%nocﬁgﬁnggggﬁ& gﬂgSIgfggeéﬁlg’ 188?%%{% Pameters for
pol ypept i 9, haspaph,sANECRlsenphloyel forurifRA@dd. YWER knedtegRdlgles fdr 0 Preferred
paranmeters for pol ynucl eotide conparison include the follow ng: 1)

Al gor i t hrrefolkeglproreams maybagmployed 10 regemkrapi astive agrformpgion Sden UETO)ypeptidsar i son
matrix: matches = +10,. mspatch = 0. Gap Penalty: 5 Length Penalty: 3
TS A Bt ogh dFHE] Gy iR e E SRS DA BREr Ry ar | abl e oot ho
"gap" program from Genetics Conputer G oup, Madison W. The aforenentioned

paraneters are the default parameters for polynucl eotide conparisons. 20 By
way of examgher,impopahtyaspest ebthedrventiqneelates of a misthogfesiaducingy eminfaningay be

i denti cal toothe. ref erence, sequence of. SE%D f;lqé.l that. is be, |1 00%
i dent i calOF Tgdulgtingan 1%?%&%‘%‘3‘?8%%38?6‘& et ‘QBF°WBHB§rm%“f“""rHP§|‘%%ti de
al terati qigman] GRARSFQdnPot (he eﬁﬁxfeq{) B tiléigs $fucleial oftHedhddntions are

sel ected fromthe group consistin é one nucl eotide del etion,
subst ot utddeqyaté tecpradigeantibedisand/eml eglbinamungxespesise fior mephiylexds ot fon, and 25
wherein said alterations.may occur at the 5 or 3 rm nal..positions of
the ref er BRERSHSTABRIT & SalSEALA e ettt aslafed bR dBRs Yieha

poSi ti ONSanotat BEpeRESfIREl inehtidH relddeh t¥ iadHethby oPiHAG&ing Ne-iRfbReiRPbE des in the
reference sequence or in one or nore conti ?uops groups withrn the reference
sequence. mitdatingipununsflogical Irespenitdn g mammeal whichjcompeises, delineagingy mul ti pl yi ng
the total_ nunber, of. . nucl eot.ides. in.SEQ | D NO t he 30 nuneri.cal percent
of “the r RELEERFUe SHuP BEssER iSsTich YRRt Ay A R e g Fhat
produgt fgodyRueRiotidé ahdtodimgie thedpol iveptidein oo in rd&EQ ih@ud¥kudh a®r: nn S xn -
(xn y), -29 w0 00153748 3 0 JUU 2003 PCT/ EPQO/ 02048 wherein nn is the
nunber ~ of imapkiodegical sesRPRsS A PrAvSe Impupe resRRnses £of PropiviaNs oF reABFR i des i n
SEQ I D . | Sicank i nstance, 0.70 for 70% 0.80 for 80% 0.85 for
8~% O. gloqa%do?m@%&?ﬁé%@s?agg 95% etc., and wherein any non-integer product
of xn and y is rounded down to the nearest integer prior to subtracting it

fromxn. Al terations a pol.ynucl eoti de sequence encaqdi pg the pol ypeptide
of SEQ I ufrﬁaﬂzermcw@&sém@aﬁé% aé?swg’slmw\og?sw@a%m FIHANGRI ons i n
this godi esmgggggxp%_ H,Olvﬁe‘ﬁ%ﬁ&liﬁc@h §b aﬁﬂ&nﬂ‘&iiéﬁfﬁ&%{c,' iH&‘uc%E‘,Cx‘léQ%réé}! gP he

pol ynucl eot | | om ng such alterations. Simlarly, a polypeptide
sequence mbdulates pu Bsmnnologicalmespomserinthhtemameral iccapolypeptide of thegireseahce
sequence .of [,D NO: that.is be 100% identical, or it, may include up to
2 ert ai rinFHTIGATRFRIAES PSR OTEPes S PUSEERGRSr R8IVl | he

r ef er encen$@fisar? an tmatunbivaical HegietdRéteot 3 Hebeih B6ford efihelOovastifd

alterations are selected fromthe group consisting of at |east one am no
aci d del eformulation meyifurkéreampriae p seitable easricerSined a/polyprptide maydreduoken i ve

substjtution. . or inserti.on, erein.sard alteratio , occur at the ~
" am o AP SRR F e Rl R e ) RetpeRIP AR pept | de
sequence gubc@aNsYus/iArRRLNRER, et ous orineddenasl ihjebtion). iIFdnAuRHEMsSed eit her

i ndi vidual ly anong the am no acids_ in the reference sequence_or in one or

nor e contsSugablgdorpasenierahpdministiaian includecaqueousand aea@quaens ssidIiectpnani no

acid alterat.i - LYen O ' kS s oAV he
Fotal “nunsar B S Ry Sl R, Xy, A DA oL e ] 72,
t he respetht forenyistioneisdtoniderith thy bibodi afebe tegipléil) aminduthiesnamsuiohragatousg t hat
product from said total ngnber, of am nowgci ds in S‘E%D NO: 2, o_ﬁ_' na~xa _
(xa ) viieilesHsReasiPEs WHICh MAYBFIUEF SURFRnE EEPts P BIKERIDRSESXS 82 the total

nunber  of fomﬁ?ioﬂgng? 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.
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in SEQID NO:2, and y is, for instance 0.70 for 70% O0.80 for 80% O0.85 for
85% etc., 25 and wherein any non-integer product of xa and y is rougcheﬂm 0
down t o WPhe0MEHBest i nteger prior to subtracting it from PET/ERGAIMKS]" 32@
generic termused in the art to indicate a pol ynucl eotide or pol ypeptide
sequence possessing a high degree of sequence rel atedness to a subject
sequence. Such 30 rel atedness may be quntified by determ ning the degree of

identity apd/or sim bet ween t he se uences bein ared as
her 6 nberoREhgEAPERRLIne HYeRToR e fodh ?m%‘”@é RHSTIEN PRI RG FSPRISE S 1o s

30 s FeemERO 0 SRRk PRl BRI R et Bhehort i, Tunct onl

pol ynucl ﬁﬂﬂ&(ﬂ& wmlmduy@émtpodyq)epndannpbﬁgnucs}qmuieeﬂ t}aenpi‘e?.qmrrazlemgﬁn UEiAg| ng a
functi onal %f Iar sequencee‘\ﬁhen con red vvlt in the s ecies. -31.
~0 Ju cd BoPEEY e quﬁalﬁl&gi ¢ Pl memnereler e 1
shows expf 23hdt qmaﬁﬁﬁltﬁe EarfrRRPOS Asddle MREGHABNGRY cmrff@.{sﬂﬁ%ﬁdﬁgma'
sanpl es e val ues are given I n equiva ent actin | evel ers to

nor mal ceystem isTachedvedbytin vitod mubummtﬁthmr@pﬂyg&mxﬂeZApol?mclé’cﬁ}d%mﬂ 2D
show the real -time PCR data(i) SB618 . ex ressmnén nor mal tlssues

The abbr Bifi RIESCHRHIVEREERIOF 3 molqey prSIngide POBIPSRHAeRr: Pobupugleqtid %?%thebral n;

ov: ovar fro i isiontl e BESARE or FsenObl Briolt pfipnBbafLr flffler, fur e =5

Ki dney; Mfurthéxeauphcﬂ-dffthdnmnnofmlafes tof thé hmnumzammbef :Fmgnml B¢ Sp: spl een;
intestine:;. Sk Mu: skel rectum Pr:

Sm | n: taI e; S e:
pr ost at egg }nlstfﬂtggé}f@gﬁg%pr?ﬁ%mmg&e fi{f}m etﬁlct@'l i YEr ‘FF&EF’@?’B% Ra Ok g chea;

Thy: thy gﬁg}, ¢ e 3
shows a %@3&@‘38&?%&3 Sen§ Qt e E?r%?]g?lleé%ﬁ%glglp gﬁ?;#ltlge 1@& tlpggf wth
or Wi t hotite prestut irivention arlld amhumhtemed iraeiva in meitmahmigarﬁdﬂuaymﬁberham&lly,ant i body

anti-NS 1. Lanellstgﬁz cula er; lane 2 sho the E. toll
ARL20/ pREAHSSIPTeSEARE f %‘Fi’&.hﬁ‘?%ﬁ °F°<§1rfg "S"%W ‘Fﬁ@fﬁm@'&lﬂrg ZREHRF T15081
3hr s 4 NOlesliird BRIndcIsHONS AL phosortGhlerfB1 303 IR0 BIn AR, e | nduct i on,

| ane 5 shows t to 25 A 20/ pRI T15081 4h30 i nduced ure 4 Figure 4
shows SDﬁelr?AﬁHedeesoﬁIhc pmsexfm ipveniaBBaLH as taexgess thedorBesphnding helypptaleul ar
wei ght c{ ows the Iq%sed .cell pellet; lane 30 3 shows the 3
purifi eda"bcr% %W‘B‘&Fé’f‘ 8"’&“&?‘%’8’“ QBE9 Y& ows the purified dialysed

protein; lane 6 shows the purified dialysed protein 0.22pm -32

The vaccine formulation of the invention may also include adjuvant systems for
20  enhancing the immunogenicity of the formulation. Preferably the adjuvant system raises

preferentially a TH1 type of response.

An immune response may be broadly distinguished into two extreme catagories, being a

humoral or cell mediated immune responses (traditionally characterised by antibody and
25 cellular effector mechanisms of protection respectively). These categories of response

have been termed TH1-type responses (cell-mediated response), and TH2-type immune

responses (humoral response).

Extreme TH1-type immune responses may be characterised by the generation of antigen
30 specific, haplotype restricted cytotoxic T lymphocytes, and natural killer cell responses.
In mice TH1-type responses are often characterised by the generation of antibodies of the

IgG2a subtype, whilst in the human these correspond to IgG1 type antibodies. TH2-type
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3 0 JL~P~ 2DQB WO 00l 53748 PCf/EP00/ 02048 EXAMPLES Exanple 1 Real -time

RT- PCR anal ysis Real -time RT-FCR (LT. G bson. |9yo. Genome Resear cH:ll éJN306)
i's used (R, gdERsy € NMRNA transcript abundance of the candi Q@&gm&jog@n in
mat ched tunour and normal colon tissues frommnultiple patients.

addition, nRNA | evels of the candi date gene in a panel of nornmal t| ssues
are eval umour colon is
extracte H rorﬁjﬁséﬁgégs %’ggrﬁ&%ﬁ%gge;ﬁgésﬂ&g%réﬁ?%@r@agggéjo% Boehri nger).

Tot al RNAnimmtogichuiialisdty psliasludmgpin tmbakpéd , igAmntddgMnVi trogen or is
extracted fromsnap frozen biopsies using TriPure reagent. Poly-A+ nRNA is
purified fromtotal RNA after DNAase treatnent using oligo-dT rragneti C
beads ( i

spect rof et be Rt SA I Arting (SR liohiha Be Rl B o s o Ses
Probes) . iRmurerzsionses aralcytokies PHrstalepels bf THi Hope ayteklde’ssteg;hmcfavmdrhh& he
Per ki n- El . mer Priner Express. software using, default t| ons faor TagMan
anpl i fi cabfeiioaggell mysliateqmmune FRsPoNsss 10 tha glvan émé%eé‘e %@1§Hewlapﬂg to

ye. (ol TP EpRidns ¥3 RAroRone indib SOl Ori e ‘3’?%8%8%‘?{“6()” e

real -ti mandgemction. Anplification (40 cycles) and real-tinme detection is
performed in a Perkin-El mer Biosystens PE7700 system using conventional 20
i nstrunment setti ngs Ct val ues are cal cul ated using the PE7700 Sequence

Det ect,or aﬁﬁ&k t | e: the
tum)ﬁltr0 Ctﬁ%éit%?ﬂ the mat ¢ H%W ﬁm?ﬁe%%%qgsq% &?ﬁ%go%é {/n:rl%h %ggt ai ned
by real - tmdmd%faleﬁ suppogt dri maamheyresmjnat edlichds tiéseribexdbas bmrrgmedm&maﬂitiay t ar get

t enpl at e. the efficie I|f|cat|on under ft.he ili

exper | morFAT O Brdo w2 THReeD f RSN GORERIcahio GBKPTREMT DS 06°
efficien i I vels in
The two i iokinesintbomns GF the} ol ffBhEing COAud £loBl bibied ARG BL and?VE D
reacti onsC@ﬂfmapeMbmmd ok Mabtﬁ@j‘rm erbrrllQ&P)ﬁaHIi @nt BH2 Mhedmtanent sanpl es

wer e rreasuredste& The | evel ﬁ over - expre sion js calcul ated as
descri’bePH B plakingsecrelips pricnctianial BLOBF1iS HBU e t he
candi dat t he
candi dat o”2AeAgE ?Qﬁ’ftﬁ%ﬁﬁ?a?% ‘f%“gﬂi‘y ¢ TP ARl e Aol TR B0 1
val ues armodxhcamha:fannsﬁﬂ:wahd 1L &spraltinéstbydlAymphotyteb cOthereytaldngsl ofteqr at i 0)
and are Zgown in -33 w\g%) 00] 53748 ~ 0. ~~JN 1003 PCTI EP00102048 figure 1.
A val ue dhregtly gssociatad, with thigiadpetiqnf ThHilriype dpajung respeRses awnof BLEResd byrhe
results a

anpl co, TEeIadih S MLAL, THROLRT PHATRhEresforkll B sRocRd HIRE SIBHE
procemureafIDH VBt ék-Gamd RE3.candi dat e anti gen were conpared to those of
actin obtained with the sanme tissue sanple. Standardi sed val ues are shown
in figures 2A-D. Real-time PCR results in colon cancerlnormal colon sanple
Sumrery  Ratd iefHvwn ﬁ!ﬁéerﬁhp{r&'iﬁie”ﬁ WARBRISAMUAER xklﬂié@to He AMRAatRRRIFESSi ONi N
col on tunoursin col on tunours %ﬂfol d) 18/ 23 (78% 125 o Concl usi on: CASB618
i s overexgthes $EY drAHR ntype cmcéﬁpmnesmnscsﬁ Ttaginmllmlldbeﬁé@é@elorsmf thtie normal -~

par i cul o bia i paeichol T Rhek Rbonts REPLESREihaltn S PRpR g uieet™: 1

M cr opsar rrayssubdrient 9€ thet pro@udivnsf THING: EPID E?@Eﬂn@@b}ﬂ Ta{ipRscyeds it fiiZdeafter
collections of genes in nultiple sanples. This information is used to

conpl enerfestimulaggn wlmrmgnéwrﬂ%mﬁummf thed el deGderatigef prtigedendent
nmeasure Q ?%%%F&g? eé evels in tunors 20 and normal tissues. Exanpl es
of curren chno or productl on of DNA mcro-arrays include 1 ) The
Af fymetrix "GeneChip" arrays in which oligonucleotides are synthetized on
the surface of the chip by solid phase chem cal synthesis usin

et ol { PEsaB - pPe i i oo A BT e Ry Sr R S0 laipd Erelmal | vol umes
f d t
Che o bl oil 1 @biodLED Bieh Il of PP ey cltndibhenIERGIIIERRY yef 00 Nt ©

antigen in vitro, and promotes development of both CD8+ cytotoxic T lymphocytes and

antigen specific immunoglobulin responses associated with TH1-type isotype.
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radi oact WO 06/53348 with a fluorescent reporter nol ecul e. ThePCEBROOAL04EAL eri al
is hybridized to the chip and the anobunt of probe bound to each sequence on
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PCTI EPO01483wants sémetesre cappbleesdmseiersntial stmulpéonsef the g Hii ¢ehl rgspnnag hus
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the chip. . This_ ratjio is.used,to.cal cul ate. the relatjve abundance of the
transcri pﬁ’o?‘n&?@g%&d @a\h‘?yl gg’.e"fﬂﬂé'i’tjgc? ’B%‘frﬁé’(ggﬁeébééc fYable froma
nunber of mSHbiS}ﬁ‘éﬁhdrSJPl:i:;MQ LAGith ANA oMg %E?@feﬁ%}iﬁi'ns AnPlsafid I uRE Wy%ﬁf" . Schena
M Oxford University Press 1999" and the Wrld Wde Wb

(htt p: // clmpusdschring Mhntaha/ phposterred forooaf] SsDe@itexylftedimonophosphoryl lipid A
http://arrayit.conl o Mcroarray.- I nd eciali.zed.disfributors
(e 6. Afflpclassd T Biiapgurasen DRt Bl BERER o Reimloshh 1o
experinmental antigen tissue expression characterizationis ~ 5 to explore

t he human "Expressed Sequence Tags" (ESTs) database. ESTs are snal |
f r agnént sPreferalibithenparticies of3B-MPIL are sinolh endughRblhe sieriiafittertdfthronglaa

parti cul | ssue or .cell [line. h dat ab rently provide a nassive
anount 01%' ﬁs’?écr?“ g@g}brwogﬁtgmpﬁ?%namﬁﬁ(?g@ tissue libraries,

i ncludin Lit1ty e ' y 8s. ' e. By
means of g%?\#hg?%liuc% Spt?%%iﬁtslh(t%mg ?? Ppg@'}l:% nggfjﬁggﬂggfe?ﬁ c% Sng% E‘E&Z% CASB616
sequence whemgirthe anigen willaypieallyt be pyent fini rdige 2-5Rigyhdr dosé.o ti ssue
expression. EST distribution of CASB618 ~DbE~' xaccessi on-ATG-litr ID .’
Descri:~tion .__i'Cate~0o~ ~NC Bl: 111 35678 82 NCICG A Po3 C. TC

IggB(]}QE 224 8 6ther prefe%%d?adfd&%t—eompﬁs%gill,—&n—ﬂplg pggﬁed—neﬂ-texie fradfton dd¥SORY 127
~ from the bark of Quillaja Saponaria Molina. Optionally this may be admixed with 3 De-

O-acylated monophosphoryl lipid A (3D-MPL), optionally together with an carrier.

The method of production of QS21 is disclosed in US patent No. 5,057,540.

20
Non-reactogenic adjuvant formulations containing QS21 have been described previously
(WO 96/33739). Such formulations comprising QS21 and cholesterol have been shown

to be successful TH1 stimulating adjuvants when formulated together with an antigen.

25  Further adjuvants which are preferential stimulators of TH1 cell response include
immunomodulatory oligonucleotides, for example unmethylated CpG sequences as
disclosed in WO 96/02555.

Combinations of different TH1 stimulating adjuvants, such as those mentioned

30  hereinabove, are also contemplated as providing an adjuvant which is a preferential
stimulator of TH1 cell response. For example, QS21 can be formulated together with 3D-
MPL. The ratio of QS21 : 3D-MPL will typically be in the orderof 1 : 10to 10: 1;
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preferably 1:5to 5 : 1 and often substantially 1 : 1. The preferred range for optimal
synergy is 2.5: 1to 1 : 1 3D-MPL: QS21.

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

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
10  composition according to the invention are combined with QS21 and 3D-MPL in such an

emulsion. Additionally the oil in water emulsion may contain span 85 and/or lecithin

and/or tricaprylin.

Typically for human administration QS21 and 3D-MPL will be present in a vaccine in the

15 range of 1pg - 200ug, such as 10-100pg, preferably 10ug - 50pg per dose. Typically the
oil in water will comprise from 2 to 10% squalene, from 2 to 10% alpha tocopherol and
from 0.3 to 3% tween 80. Preferably the ratio of squalene: alpha tocopherol is equal to
or less than 1 as this provides a more stable emulsion. Span 85 may also be present at a
level of 1%. In some cases it may be advantageous that the vaccines of the present

20  invention will further contain a stabiliser.

Non-toxic oil in water emulsions preferably contain a non-toxic oil, e.g. squalane or
squalene, an emulsifier, e.g. Tween 80, in an aqueous carrier. The aqueous carrier may

be, for example, phosphate buffered saline.

A particularly potent adjuvant formulation involving QS21, 3D-MPL and tocopherol in

an oil in water emulsion'is described in WQ 95/17210.

The present invention also provides a polyvalent vaccine composition comprising a vaccine
30  formulation of the invention in combination with other antigens, in particular antigens useful
for treating cancers, autoimmune diseases and related conditions. Such a polyvalent vaccine

composition may include a TH-1 inducing adjuvant as hereinbefore described.
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This invention also relates to the use of polynucleotides, in the form of primers derived from
the polynucleotides of the present invention, and of polypeptides, in the form of antibodies

or reagents specific for the polypeptide of the present invention, as diagnostic reagents.

The identification of genetic or biochemical markers in blood or tissues that will enable the

W

detection of very early changes along the carcinogenesis pathway will help in determining
the best treatment for the patient. Surrogéte tumour markers, such as polynucleotide
expression, can be used to diagnose different forms and states of cancer. The identification
of expression levels of the polynucieotides of the invention will be useful in both the

10  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
example the presence in different areas of the body. The grading of the cancer describes

15 how closely a tumour resembles normal tissue of its same type and is assessed by its cell
morphology and other markers of differentiation. The polynucleotides of the invention can
be useful in determining the tumour grade as they can help in the determination of the
differentiation status of the cells of a tumour.

20  The diagnostic assays offer a process for diagnosing or determining a susceptibility to
cancers, autoimmune disease and related conditions through diagnosis by methods
comprising determining from a sample derived from a subject an abnormally decreased or
increased level of polypeptide or mRNA. This method of diagnosis is known as
differential expression. The expression of a particular gene is compared between a

25  diseased tissue and a normal tissue. A difference between the polynucleotide-related
gene, mRNA, or protein in the two tissues is compared, for example in molecular weight,
amino acid or nucleotide sequence, or relative abundance, indicates a change in the gene,
or a gene which regulates it, in the tissue of the human that was suspected of being
diseased.

30
Decreased or increased expression can be measured at the RNA level. PolyA RNA is
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
-20-
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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
5 protein has arole in the disease. Thus detection of a higher or lower level of mMRNA
corresponding to SEQ ID NO 1 or 3 relative to normal level is indicative of the presence

of cancer in the patient.

mRNA expression levels in a sample can be determined by generation of a library of

10  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
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.

15
Other mRNA analyses can be carried out using serial analysis of gene expression (SAGE)
methodology (Velculescu et. Al. Science (1995) 270:484) , differential display
methodology (For example, US 5,776,683) or hybridization analysis which relies on the
specificity of nucleotide interactions.

20

Alternatively, the comparison could be made at the protein level. The protein sizes in the
two tissues may be compared using antibodies to detect polypeptides in Western blots of
protein extracts from the two tissues. Expression levels and subcellular localization may
also be detected immunologically using antibodies to the corresponding protein. Further

25  assay techniques that can be used to determine levels of a protein, such as a polypeptide of
the present invention, in a sample derived from a host are well-known to those of skill in the
art. A raised or decreased level of polypeptide expression in the diseased tissue compared
with the same protein expression level in the normal tissue indicates that the expressed

protein may be involved in the disease.

In the assays of the present invention, the diagnosis can be determined by detection of gene

product expression levels encoded by at least one sequence set forth in SEQ ID NOS: | or 3.
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tissues.
oligonucleotides probes comprising the SEQ ID NO: 1 or 3 nucleotide sequence or

10 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 linkage, and genetic variability (see for example: M.Chee et al., Science, -
Vol 274, pp 610-613 (1996)).
15
“Diagnosis” as used herein includes determination of a subject’s susceptibility to a
disease, determination as to whether a subject presently has the disease, and also the

prognosis of a subject affected by the disease.

20  The present invention, further relates to a diagnostic kit for performing a diagnostic assay
which comprises:
(a) a polynucieotide of the present invention, preferably the nucleotide sequence of SEQ
ID NO: 1 or 3, or a fragment thereof ;
(b) a nucleotide sequence complementary to that of (a);

25  (c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID NO: 2,
or a fragment thereof; or
(d) an antibody to a polypeptide of the present invention, preferably to the polypeptide of
SEQ ID NO:2.

30  The nucleotide sequences of the present invention are also valuable for chromosomal
localisation. The sequence is specifically targeted to, and can hybridize with, a particular
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
-
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15 antibody to protect said animal from diseases.

It will be appreciated that the present invention therefore provides a method of treating
abnormal conditions such as, for instance, cancer and autoimmune diseases, in particular,
ovarian and colon cancer, related to either a presence of, an excess of, or an under-

20 expression of, CASB618 polypeptide activity.

The present invention further provides for a method of screening compounds to identify
those which stimulate or which inhibit the function of the CASB618 polypeptide. In
general, agonists or antagonists may be employed for therapeutic and prophylactic purposes

25  for such diseases as hereinbefore mentioned. Compounds may be identified from a variety
of sources, for example, cells, cell-free preparations, chemical libraries, and natural product
mixtures. Such agonists, antagonists or inhibitors so-identified may be natural or modified
substrates, ligands, receptors, enzymes, etc., as the case may be, of the polypeptide; or may
be structural or functional mimetics thereof (see Coligan et al., Current Protocols in

30  Immunology 1(2):Chapter 5 (1991)). Screening methods will be known to those skilled in
the art. Further screening methods may be found in for example D. Bennett ez al., J Mol

Recognition, 8:52-58 (1995); and K. Johanson et al., J Biol Chem, 270(16):9455-9471
(1995) and references therein.
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standard p("c?tt&‘éiﬂ -wﬂeﬁaeEme&énaﬁawohqgahﬁa ALY BSa 4ipRRl ISR NBY Gk ¥ionGRat €d
with 5~.g of protein overnight at 4C. After 1 hour saturation at 3/C with
PBS NCS 1 ighibgtom ¢fl thelpolypépside ofisinghdeteciioni sy stems appropratd éaltifenrells lir 861 at 37C.
3 washi,ngs in PBS Tween, anti rabbit biotinylated

(starting at _1/10). After

ant i serurﬁ’frﬂﬁ@f@%gﬁﬁnflg&e %ﬂﬁ%@tlge’l /5000). Plates are washed and 20

per oxydas gdf Quii it EdndRiatefsnshdund whithSD@hitidrScontdsiee AYolydRpHid ofdlaidf € toAf t er
washi ng, 501 TMB, (Bi oRad) .is added for 7 mn and tﬁe, reacFl on then stopped
wi t h HASo4oom 2nnixiure, nOEasHERS BRI vif (hepolypeptide im theamigtuie.cAndi gpmparing theons

cal cul at .edaCWitgth@%%ﬂe ‘gagﬁaﬁ%%@&qc' onal antibodies: 25 Imunization 5

BALB/ ¢ m ce are i mmni zed 3 week intervals with 5 pg of purified

protein. Blepedicagny theeffeer 6t candidhtt cbysoupd 8h thd pradectibnwiekRNAséncddinghe
sera are tested by Elisa gn purified protein used as coated antigen. Based
on these rsdidpel¥pentidaped said aplypeptis 18 cebh gsing formiastapsss an £L.1SA|as8aVed f or
fusion 30 Fusion) HATsel ection Spleen cells are fused with the SP2/0

nyel oma according to a standard protocol using PEG 40% and DMSO 5% Cells
are t®n seeded in 96 well plates 2.~ x104 - 105 -41 WO 00153748 3 0

JI 1 r~ i00; .PCT/EP00/,02048 .cel | s/wel |, and resistant clones will b el ect ed
AT o dTHRO P BEiTir SO Ay e b e A aeranS et e BIEr L he 1
content i nregdRGrsf ifﬁpf&ﬁﬁﬂob@ﬂk@ﬁd&ﬂ@edéﬁ@? bRIBh g fe¥Rniqiés!kno@ i Wk IWe to 2
cycles of Iimted dilution . After 2 rounds of screening, 3 hybridonas wll
be chosen ¥nowrescréening mpetbademaypalso be used to identify agonists and antagonists of the

polypeptide of the invention which compete with the binding of the polypeptide of the

25  invention to its receptors, if any.

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

30  polypeptides, which comprises:
(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
-25.



5 7.2.3 I munohi stochem stry When anti bodi es are avail abl e, i muno st ai ning
is performed on normal or cancer tissue sections, in order to deterlnéN 2003
t he | evelwoai/sgxgr essi on of the antigen of the invention i pcg@EPa@i20Ee! ati ve
to normal tissue or the proportion of cancer of a certain type expressing
the antigen if other cancer types al so express the antigen the proportion
of cells @s%gg&yn@.él_ﬁ&yﬁﬁiﬁgﬂtﬂerpréseﬁﬁﬁﬁeﬁtidd;ssye 15 Ti ssue sanple .
preparation After dissection, the tissue sanple is nounted on a cork disk
in OCT cowpihrmblypeptidesi prefgrablypthahof REQIBINAtZne previ ously super cool ed in
liquid nitrogen (-160C). The block will then be conserved at -70C unti l

use. 7-l0tmsections will be realised in a cryostat chanber (-20, -300).

20 St ai ni nGyifil seTUEdiBeipk@te @b tHY dkalted Qfisan tHAt ;ﬁil)gk@ﬁ&é deimeeratmre (RT),
fixed in acetone for '"Omn at” RT, dried again, ‘and saturated with PBS 0.5%
BSA 5% seinymntiolf may aBo baiusedhin dRmethodHer the sttictarst-based design efcan agpaishi ng i s
performed using anti.gen specifi,c antjibodies. A 25 direct staining |leads to -
a better YHee] ?t(ﬂrl‘%}g‘b‘ﬁﬂrdgt}i’eeg%lyi’?ﬁt\éfr‘?sléy:stai ning whilst an indirect

stai ni ng ; §,091 ; ; i fal L Rk A lysis
o human o R B R ARl S OF I polyipi, ¥

i mmunol og{b) adeduecing\hatheeesfimensioaal styeture fortthelikely esactivnorckinding sis(spaSed by
invitro 30 primng of.human.T cells. A1l T cell |ynphocyte |ines and

dendri ti ca’b@pq”éﬂa gpaist QEHBURY: PRVCS (peri pheral bl ood nononucl ear cel | s)
of hegjth )dé%ﬂféin%&ﬁﬁdi&ét&%Gm'ﬁb&n&zthﬁ%%g%)cteﬁ& tikdeo ¥ rkddtRyith RO geni ¢

mce Is alSo"used Tor screening of HLA-A2.1 peptides. -42 0 JIi~V 200N WO
001 53748 duncePbovidRrgeading pitetiandover ed antigen-specific CD8+ T cell Iines
are raise nd_mai.nt.ai ned by. weekly in . vitro,stinul.ation. The lyric
Bt vty CRIETAE YRR i oot omipo e et aEamints SS90 o | he
anti gen ofh#Hdrgen derived-peptides is tested using standard procedures.
Two strategies to raise the CD8+ T cell lines are used: a peptide-based
approach and a whol e gene-based approach. Both approaches require the

full- h f th W [ ti in th [

frame o BESIERED BoTEhot iRy ShF el el ehp ECASBEE Uoe

t o predi cpollypéptie byahe feléifanttalislih gk élﬂ:jdlﬁﬂ*drdﬁ%ver%@ﬂ@%ﬁ@@mhﬁ%%@e approacl z
The HLA- A2 bi ndi ng peptide seguences are 8r edicted either by the Parker's
al gor i t hn-hantendds Gere Therapyandothesdaleculrr Geneic-pased ThempewtitmApprogres, Schene

; Ki i A% hindi . . bi ndi
of 1 nai vi GRS ERHThedlobrdiy 8 HIbIORRRLLE R IRE Yo Bty faghERIEAD, > el 19
htt p: // bi BEGS Sciehtific Pubtidhérsbtd{1966).a bi nd/) or the Rammensee net hod

(Rammensee, Friede, Stevanovic, MHC |ligands and peptide notifs: 1 st
listi#g, |munogenetics 41, 178-228, 1995 ;: Ranmensee, Bachmann,

it/ 1075 Ger s RRay R ARR e GR py Prackd RS BARERRIGE. JREe1 o

screened VacdibeeD2sighlk theARbinit Kind adjavageppmach, editad b Powell anéNeommah, aL) . The
seqguence ed t er. th rediction. is EPHB2y, as it,is, i tical to
PrED wt ¢ e 100 Ne Pt Rehiasuapts in Vacolties, edited by Voller &1,

University Park Press, Baltimore, Maryland, U.S.A. 1978. Encapsulation within

25  liposomes is described, for example, by Fullerton, U.S. Patent 4,235,877. Conjugation of
proteins to macromolecules is disclosed, for example, by Likhite, U.S. Patent 4,372,945
and by Armor et al., U.S. Patent 4,474,757.

The amount of protein in each vaccine dose is selected as an amount which induces an
30  immunoprotective response without significant, adverse side effects in typical vaccinees.

Such amount will vary depending upon which specific immunogen is employed.

Generally, it is expected that each dose will comprise 1-1000pg of protein, preferably

2-100png, most preferably 4-40pg. An optimal amount for a particular vaccine can be
-26-



extension. a) Predicted epitopes binding the HLA A0201 allele 25 a.l)

HLA- A*0201 nonaners Positionl23456789Ranmen see scor ePar ker score%@i@
NO262FLGGAVVSL31226. 0145241 L1 VI LVFL30459. 3986253TLATGVLCL297203PLY 2&@
149G PDPYORYS81B07. 9619100GLLVGLEG 281053W.VRVLLSL27T226. BEXEPOV/E248 3 o
JINN ZOO'i WO 00153748 PCT/ EPO0O/ 02048

62F| GAEI VAV26! 01. 1811 2 GGAVV251

10 13196VLE§?5A@E§§1§E‘“§%‘% 5&‘&‘8%-“1_1% &é@iﬁé}‘mﬂﬁrﬂfﬁ&mtz‘&%@d&“ﬁe 104GLEG t d
| TL241 734 dek bk &2@%&Mﬁh?&%&%@?@a@?ﬁh’f@@ﬂi?&@%@?éelex%'é'\é%%;ft%%?1' 38YA
AEYANAL232233ALAASFLLI 232331FLACAASFL23540. 4692421SVPLLT Vi L2325174HLAGHYASA
2226112 TEHRYMQuEXR797 ARVALLVGE. 222891 SAARVTARV222973SAEWVGTV223027VI LVFLAL
A2231308AALPDLKCI 21322991 LGDPLHKQR21332S8VLCLFLGGA2134217ALFGVFALA2135207G.A
LLTTGA213640LI LPG RGH213716HAAG-SVPL21. 38312DLKCI TTNL2039234PLRLGSSAL204020
OALLTTCAF AR0R0L1 004 261V LU WAL RS TAMCHRWPLILAAARA AN i ARKET Ry 00444244
TOYGAAFWAZ19. 848451 85WAFCFW.L122. 52746 Estimate of half tinme of

di sassoci atmpositén ar subseoct ecanoninaianmgt his ees ubmquuememo&e@frohﬂ_p@s A02 O1

decaners Pqsjtjonsequence ee scoye*Parker, scor eSE
110: 33ALASAB§LHE| @%EE%EE%%E T%&I@E 1%2%@?‘#&%4@2@&9?9 Aﬁmﬁmﬁmﬁ}s%s 43

29 vurpsab it 4335 male dcda b bies Rulls Al B Rl ar S o,y o

VL L ST23294epatA6d frotrthGas Nin2m eSS a B oAlidASR] 26569 “Bdlakd T HdARCRTRE L 2;
59269SLQYVRP L %60258VLCLFLGGAV2261252VTLATGVLCL2262101LLVGLEGI Nl 226325L1 V
| LVFLEL 228 PAYER IFI®YEL A22112. 664G5298LI1 LGDPLHKQ2166183T L WV AF CF W
L2121493. 26667149G.PDPVLYLA2168145ALEKGLPDPV216996 TARVGLLVGL217072FSAEWFVGT
\V2171175LAGHYASATL2072148KGLPDPVLYL2073104GLEG NI TLT207452FW.VRVLLSL207521S
VPLLI VI LVZRaigaeieicsA goweraliy rafes 1a angpoiynbomicidotidebf palydeexdbomlictesideci at i on

of a nol eg ai ni_ng. 1t hi ub ence sgeni.c m ce are

i muni zed™ %}C&m% %b‘&ﬂ?g@ea@%’fa@g ﬁ%%ﬁ& {(1:’%“ ‘H‘e’lﬁ'@gfe
response {&soléeframrd rE‘%ﬁ o) efficient I yS| s of peptide-pul sed autol ogous
spleen cells) will be Turther analyzed in the human system Human dendritic

cellsl{cultured according to komani et al.) will be pulsed with peptides

ottt ogahhiisgo MARLERlBflad of i Bl il it S rekRiReceq "
aut ol ogougoiBhGtiedtirB\orpolyprptitierbie detaink bssbnM@}ope}icesvartPrﬁhéaEMaﬁfapaer in

vivo processing of the peptide, the CD8 Iines wll 0 tested an
cDNA- t r anBPlyap aotﬂ%%ﬁmdé mugleptiggsequendefram anether, reieance pokglegtdeAnA

t unour ce #]Pﬁ /
gene- bas egh?p%rscé?h r&%éeékﬁ?e Y F%Aﬁgglgw %‘ﬁ%fﬁ m?&w angggttﬁ? aoteaec W th
ei t he20 gesmpugnee oﬁaapnﬂypaptidd edeodbd hyl the cﬁbﬂence paymuidotide. | Mutleamiﬁhhaagbs
B7. 1-transf ect eq fibroblasts, reconb n% %sgaé Vi rug}é,&Kl m ¢ t al or
adenovi r Uy BEH te‘u“f%“é‘f‘%la sgpsty mf‘?ﬂseé@ Fienscusiops an W‘?‘G@PW&? ed 5
gglplr Z Sg;gpgl?b¥pt?&e ereb&H byl PeRERTERE sBillcnBe DL GisPRRED BSw S ANGBichGarRRE bgeN s
a polypeptxde differs in amino acid sequence from another, reference polypeptide.
Generally, differences are limited so that the sequences of the reference polypeptide and
25  the variant are closely similar overall and, in many regions, identical. A variant and
reference polypeptide may differ in amino acid sequence by one or more substitutions,
additions, deletions in any combination. A substituted or inserted amino acid residue
may or may not be one encoded by the genetic code. A variant of a polynucieotide or
polypeptide may be a naturally occurring such as an allelic variant, or it may be a variant

30 that is not known to occur naturally. Non-naturally occurring variants of polynucleotides

and polypeptides may be made by mutagenesis techniques or by direct synthesis.
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| evel but can only be used once to avoid the over-growth of viral T3 ﬁ%ﬁ
lines. After alternated stinulations, the CD8+ lines are tested on" 003
CDNA- t r aWeX@d¢s®a@ t unour cells as indicated above. Pepti dePEE&F0INAEy and
identity is determned to confirmthe to inmunol ogi cal validation.
References Vitiello et al. (L. Sherman), J. Exp. Med., J. Exp. Med, 1991,
173 : 1007-'Iensty,"Rekaarn &t thgjart, is 3 relphionshipthgtweengwyq or mere pRiyeBtide SaKenees t

al ., J. | not her . , ) X - 286 te~eld et al... .J. |nmunol. . 1998)
T61! 5507 BRLR onippre pahLeleofl %R v PR N Befing f sed BRI g
pat ent apphi Gaddt@alschtfd thdddghéeSofSEQEntE Fhte@iksab&wWREH BbIPpéfrielopor at ed by
reference as if each individual publication were 20 specifically and

i ndi vi dualpblynupldpéda sequensepaasithrenspmaxtbecrsrieterafingddnitbe matah between hough
fully set forth,. of the cDNA and amplif.yi.ng t.he desired extrem.ty of the
oo o ngtrines SR sk eafeed iRy B St SF Rl b A eBmies
Mar at hon Bt QisOfdRIdnpatiR n6t RAREd tdthBseAdederitdaa TCImphdusLIWenesHdar - 46 3 Q
JUG 203 CLAIMS 1. An 1sol ated pol ypeptide conprising an am no acid

sequence WhologyHaskah . NMeadt Oxbord UneversityyPress, Neav ¥aikn 698 Bdoemapusinge of SEQ
| D NO: 2 th t,i | th of o S NO. 2., 2. An.i l,at | tid
a5 of ai melSPRIRR AR OPRE ol SR TV i a AcBiRTR PR B Y o 8555 ©
identity CompurAhdNkidof Soquif® A, VARt GRigRASA 8 2hRGrifih, H.61,Bdd,,

conprising the am no aci d sequence of SEQ ID'NO: 2. 4. The'isol ated

pol ypé&pt i dmmemaBrgssNewdesey.ol994; frauonesptnalysis omidolesilagBinlogymvan dlpénec

f ragnent I ti s_clai ned i n ne of. ¢l ai 1 tq.4 said

i rmunogeg‘.{'tﬁ?zﬁggéﬁgﬁ SH?I‘Z@,“%%&B?F&I}“?)&SX%IQ%C%I‘F“Ic"ﬁﬁ‘hvﬁ’é‘ g Vst Xpni ch
recogni ses_ the, MAdtyash Pekas AlevwEQr, DoND: aAd&CarNoD ®l. R RipiHen 35, SiAaimgd in
any of clains 1 to 5 wherein said polypeptide is part of a Iaégr fusion _

protein. #ppBedpdaiiped i @3 4E988) aPregerrad-methpdsto detexmins identdy @recdrsigneditd y

o gt Hie0P A, o B Bayflck 181 RO RL SR ReT A
pol ynue! esimitigitg ereuodsieidnpublicly avdilabe: cegpiracfogsed Prdeledadnipapt i de t hat

has at |east 70% identity to the amno_acid sequence of SEQ | B NO: 2, over
t he enti r Brogsagmeetbedsspdeteomiyg: identigy and simidlagist beyweenavaseauensesigicludenbulry t o

sai d isol . I i j lry I [ rising a
nucl eot i d%tegrgoc%glgﬁﬁgégq?h%tg ﬁpgfggﬂﬁg%@%?ﬁ%ﬁ@?@@f%wQ‘R‘tﬁheg égﬁgge sequence
en g odi ng RepedrstpeRU) B37qR 985%) BIASTP, BLASEN, fulitEFASTA (&t@hdk)_ﬂaﬂ. _HUSll.,G nt 11 re
codi ng region; or. a nucleoti sequence ementary to said isolate

ol ynuc! ebtaise Bloh 3154058 1500 A HIcA ST neosrih oh PUIRY ealable BRTE! eot i de
sequepse i U NG t t §at,; of \Ne58 Qbm' he
en'? i rﬁeu:l e%ﬁ%ﬁﬁ%ﬁogﬁg@%%gg? a nuéIMetgtulﬁ'gég's’tgtq@énce c%rrp erir%ngt% %d%”o

sai d i sol MRR08M;yAltschel Si,¢eal. 12 Molhidiol. 2315 a4 @3+4 pd (W90 | Boat weld kaswnl 8fiithed i n

any one of,,clainms 8 to 11 in which the identity is at |east 95% 13. An
i sol at ed ﬁm@ %g?liltgl@ may 8@?@8 uped to determine 1d¥nt1ty.

The preferred algorithm used is FASTA. The preferred parameters for polypeptide or
25  polynuleotide sequence comparison using this algorithm include the following:

Gap Penalty:12

Gap extension penalty: 4

Word size: 2, max 6

30  Preferred parameters for polypeptide sequence comparison with other methods include
the following:
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970)
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(a) a polynucl eotide conprising a nucl eotide sequence encodi ng the
pol ypeptide of SEQ ID NO:2; (b) the pol ynucl eotide of SEQ m NO 1; addlifc)ila
pol ynucl eoti de obt ai nabl e by screening an appropriate |ibrary under
stri ngenVO3748i zati on conditions with a | abel ed probe hggTzﬁﬁOQ’Wé"‘%equence
of SEQID NO1 or a fragnent thereof said polynucl eotide encoding a protein

whi ch has_.sinul.ar i n I erti.es.to.t e of e otein of. .
sequence FeTPRESOR ‘8%' ﬁg@g&ﬁ%@ﬁg@&ﬁgﬁé@%ﬁ@ﬁﬁ%@ﬁ{éﬁvc'ﬁﬁa@a‘.L%ﬁd. téﬁ‘l‘ at ed
pol ynucl egtsipgegggq.@glmog}@{lggg on vector conprising ail isolated

pol ynucl eoti de according to any one of clains 8 - 13. 15. A reconbi nant

| i ve mi croepdamiityml@onpri sing the expression vector of claim14. 16. A host
cell compjzsin expr.ession vector of claim14 or the isolated

pol ynucl e%?&‘&%&%ﬂ%“ 8 to 13. 17. A process for producing a pol ypeptide
of clagns 1 to 7 conprising culturing a host cell of claim 16 under
conditions sufficient for the production of said polypeptide and recovering
t he pol ypamrogent usshiltwith thedetparameterdiiupublicd, availableas the "gapppriogiamy fram

ol et ve ot o ROl MR L Nt cne, L Sl S Lo LA
compr i si ngaramertd Bf oleAiRBMpRfisd taleh WIS fP t@fenaR¥pgne of clainms 8

to 13 and a phar maci?atl cally effective carrier. 20.” A vacrcgl}i%e conpri sing an
effective anmount of anti:gen presenting cells, nodified by in vitro | oading

with a polypeptide of any one of clains 1.i0.7,. Qr netically nodified in
Vi t I’O?O[ 0 %'}ég?rgesdspaéarﬁstfv&éﬁqqﬁ%ucﬁﬁo%&if gpwgaqsqndnglugﬁﬁgiolg%%ngaceut ically
ef f ecti ve] CAIdorigm: RéedidniPGl Wanas, £IMbNBRLI43: any.49me199hy cl aims 18 to 20
W vch additionally conprises a TH 1 inducing adjuvant. 22. A vaccine as

cl ai med i Qomipafisarnatrix: whdtedtes cel OTmismataligdl ng adj uvant is selected from _
t he group-of Pad%%\,/zg ts conprising: 3D-MPL, QS21, a m xture of QS21 and
chol estergfl? SV @:pG ol i gonucl eotide. 23. An antibody i nmunospecific for
t he pol yp@@lgmg%mrpehm@y:ry,i ui ol ogi cal fi~agnent as claimed in any one of
claims 1 to 5. 24. A nethod for screening to identify conpounds w uch
stinmullate or which inhibit the finction of the pol ypepti de of any one of

clainms 1 ' j ' r i sting
o (3 il GRoSR S Tefaul LR p OSIcEF b tablc A Baft SR8 TR0

pol ypept i @endtivs Gompiher Gehp,MadisoreWlr dhe afdrementicned paranetsrp eret the @gfanit a
fusion protein th‘ie?reoly b¥ neans of a |label directly or indirectly

associ at cRATAMEIRTS 108 POlyRYFlgoHde COBIHSMME: (b) neasuring the binding of a
candi date conpound to the said polypeptide (or to the cells or nenbranes
bearing the pol ypeptide) or a fusion protein thereof in the presence of a

| abel 2d cByey dfexample) apelyhicigotidesttpance b€ thegreledainserammpnay be ideatitals in a

i | t b ti ti i ibiti. f h, i | t , i
Gebect i onoape rdenls Srbmnceinr SEE MU et e Soala edial R BERIRE (he
POl ypept i @8io 4 lrudih Kirfger fufiBer o a8 GORRALKhs s chnaR kY HcqBTRERCA Ni NG 2

pol ypepti of any one of claine 1 to 7, to foama imxture, neasuring
activity wquenge. p%tcypétptan@@s grp selegtedhiremuthe greupdcopsisiing ofay leaseorgct i vity of

t he m xtug . ndard:. .o 49 = 0. JUN.2!1 JO e) detecting..the effect
of a cand?‘%&%‘glf?o%%egﬁﬁds%ﬁu@ﬁ8“’6?%3‘?}85 ERsIgen ﬁ?ﬁiﬂgﬁ\%ﬁﬁ’lr‘hﬁr LE) OBD eptide
and sz d whewpesiid GReratiork@hdysoccufatibe 5'ar I' Rgindit osiionsdfItifrederenye 25. Use
of activated imune cells produced by in vitro incubation of the

pol ypept i Bclestiderspaesnee 6F anyvghensberween thosg terminab ppsitiens) Brrspessegdieidisy one of
clains 8 . ' f ] [ ing said
et vat oIS ashoife B BRARSIASH B rBrofBRey SalRle oth HERFISEL 0T 578
use as cl eortighousgupk Witk this esferenicd stquénczatTiHumber dDnucksotide ahekiofi©lson
cancer. 27. A congound which is: (a) . isolated pol ynucl ioti de of clains 8 to

13; or (byetarmined by snytiplyngdhetoalaumbsr ofprrlsolides in PR AR @dsteot t he
nucl egd i d i i : J 0 5;
For ey i RuppHbEsReaEsARt RipkctRe BRSKRGRLIAT(1iaolby 200 Bl b @idlingn
suscept i bptaduygt fromaaili tozhaember of nwcleptidestin SEQIPRNQ:9, @xpressi on or activity
of a polypeptide of any one of clains 1 to 5 in a subject conprising

anal yzing for the presence or amodmt< ¥fi-&%i ¥Ybol ypeptide in a sanple
derived fromsaid subject. 29. A process for diagnosing a disease or a
susceptibility to a disease in a subject related to expression or activity
of a polynucl eotide of any one of claimr9-8 to 13 in a subject conprising
anal yzing for the presence or anount of said polynucleotide in a sanple
derived fromsaid subject.



30. A process according to claim28 wherein said disease is colon or

ovari an cancer 31. A process according to claim29 wherein said di Sgpgien 106
col on or wayeurssags cancer 32. An isol ated pol ynucl eoti de sel pcTAH00fa2643m t he
group consisting of: (a) an isolated pol 5nucl eotide conprising a nucl eotide
sequence which has at |east 9Chwidentity to SEQ 1D NO:3 over the entire

| engt h of wWBERIh hy iNheTumbed o nucieotideGBre(adionany is theaptad npmbgmfchiclovtidbe
conprising the pol ynucl eotide of SEQ DJ NO:3; (c) the @;I ynucl eotide of SEQ
DJ NO: 3. BBSEQR ID N&:V.zandiynie, Hoinstasice,ibT0 formds, ) $hfoa80%x pr8& fei o2t or
accordi ng_t o, gl al 4 recombi nant. |ive m.cro-organismaccording to claim
15. 34. g@&r@-%ﬁvﬁé@s&-ia& whigreip ﬁ?%ﬁﬂn'l“r‘{e%eﬁ)?"%ﬁﬁ{ S g N5 reidgd 1 3 £ or
t he ma~i uf,acture of a ' i . 1 reat ment i noma. 35. Use of
2 pol ynucrasei e Ry POk ek SRR oSN R The

manuf act u ed) (PR AT | L, homa.
6. Ut opOlyAeBoiBELRERA crePahe T BRI o SEEPIIPRCES Y REe b
manuf act ukdssehse ér fimdeshifrenitationsimehis catihgresjuende anirthensbyralterde Use of a

pol ypeptide as clainmed |n %ny ?ne of claims 1 to 7 for, the manufacture of a
medi canmenPOlYRERUAE qncedechihihegiolypicisatide follpsying suchealteraiions. 5-

.A3. AY. Aly. Al . Ay. Ae. Ale. A. AF?. A, R A@ AY., . A AY. AR A{y. AY. A AE. A3, . AY. AF, R
A
. AA AL A AShnildrlyAQ. pdlypeplide Aequbhce’oY the Pldgeriibvehtidh. mid). WY idéitichl toAlre AU 9. AU. A

. AUSR. AS, : . o . .
?Y\AI\UMFQMAnFRfﬁWP%f%lFE% HJRRIP N that ishecHIWh jdeatieal @fd] By éneuds|updP @a] caU
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: Figure 3

20  Figure 3 shows a SDS-PAGE gel (12,5 %) of the E. coli AR120/pRIT15081 extract, with
or without induction with nalidixic acid; revealed with monoclonal antibody anti-NS1.
Lane 1 is the Molecular weight marker; lane 2 shows the E. coli AR120/pRIT15081 3hrs
no induction; lane 3 shows the E. coli AR120/pRIT15081 3hrs induced; lane 4 shows the

E. coli AR120/pRIT15081 4h30 no induction; lane 5 shows the E. coli
25  ARI120/pRIT15081 4h30 induced.

Figure 4

Figure 4 shows SDS-PAGE gels of buriﬁed CASB618.
Lanes 1 and 8 show the Molecular weight marker; lane 2 shows the lysed cell pellet; lane
30 3 shows the 3 purified protein before dialyse; lane 4 shows the purified dialysed protein;

lane 6 shows the purified dialysed protein 0.22pm.
-32-
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15 options for TagMan amplification conditions.
Real-time reactions are assembled according to standard PCR protocols using 2 ng of
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

20  instrument settings. Ct values are calculated using the PE7700 Sequence Detector
software. Two Ct values are obtained for each patient sample: the tumour Ct (CtT) and
the matched normal colon Ct (CtN). Ct values obtained by real-time PCR are log-linearly
related to the copy number of the target template. As the efficiency of PCR amplification
under the prevailing experimental conditions is close to the theoretical amplification

25 efficiency, 2 €NCN

is an estimate of the relative transcript levels in the two tissues (i.e.
fold mRNA over-expression in tumor). Real-time PCR reactions are performed on
biopsies from 23 patients. Some patient samples were measured twice. The level of
mRNA over-expression is calculated as described for each patient. average level of
mRNA over-expression for the candidate antigen and the proportion of patients over-

30  expressing the candidate antigen is then calculated from this data set. The individual

values are standardised with respect to actin in the same sample (ratio) and are shown in
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Real-time PCR results in colon cancer/normal colon sample

Summary
Patients over-expressing CASB618 Average level of over-expression
in colon tumours in colon tumours
(%) (fold)
18/23 (78%) 125

10 Conclusion: CASB618 is overexpressed in a high proportion of tumors with respect to the
normal adjacent colon. It is only marginally expressed by other normal tissues, in

particular one prostate sample.

15 Example 2.

DNA microarrays

DNA micro-arrays are used to examine mRNA expression profiles of large collections of
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
20  and normal tissues.
Examples of current technologies for production of DNA micro-arrays include 1) The
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
25  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
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
-34-
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20

used to calculate the relative abundance of the transcript in the two samples. Detailed
protocols are available from a number of sources including "DNA Microarrays: A
practical approach. Schena M. Oxford University Press 1999" and the World Wide Web
(http://cmgm.stanford.edw/pbrown/protocols/index.html), http://arrayit.com/DNA-

Microarray-Protocols/) and specialized distributors (e.g. Affymetrix).

Example 3.
EST profiles

A complementary approach to experimental antigen tissue expression characterization is
to explore the human “Expressed Sequence Tags” (ESTs) database. ESTs are small
fragments of cDNA made from a collection of mRNA extracted from a particular tissue
or cell line. Such databases currently provide a massive amount of ESTs (10%) from
several hundreds of cDNA tissue libraries, including tumoral tissues from various types
and states of disease. By means of informatics tools (Blast), a comparison search of the

CASB616 sequence is performed in order to have further insight into tissue expression.

EST distribution of CASB618

[:DbEST.accession :ATG libID .~ Descrintion_ . | Category |

iNCBI:1113567 __882 NCI_CGAF_Co3 1C
NCBI; 1224225 937/NCI_CGAP_Co2 I
INCBI:1271870 ' 988\NCI_CGAP Coi2  'TC
‘NCBI:1316079 889iNCI_CGAP_Thy1 TA
'‘NCBI:2035497 : 1079:NCl_CGAP_Co8 Tc__
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NCBI:2054603 1079'NCI_CGAP_Co8 T
‘NCBI1:2081390 . 1079:NCI_CGAP_Co8 L
NCBI:2129969 1679'NC! CGAP Co8 TC
NCBI; :2489139 B 1728 Soares Dieckgraefe_ Dc
'NCBI:2489206 1728 Soares_Dieckgraefe_ Dc N
NCBI:2600163 882'NCI_CGAP_Co3__TC
‘NCBl:2641414 882 NCI_CGAP Co3  TC
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5  The high proportion of colon cancer ESTs thus clearly suggests an overexpression of this
gene in colon cancer. Additionally, other tumors (pancreas, thyroid) could also express

the gene.

Example 4

10  Northern-Southern blot analysis

Limited amounts of mixed tumour and matched normal colon cDNA are amplified by
Advantage PCR (see above). Messenger RNA from multiple normal tissues is also
amplified using the same procedure. The amplified cDNA (1 ug) is electrophoresed on a
1.2% agarose gel and transferred onto a nylon membrane. The membrane is hybridised
15 (AlkPhos Direct System) with a probe prepared using a fragment of the candidate TAA
cDNA. Northern-Southern analysis provides information on transcript size, presence of

splice variants and transcript abundance in tumour and normal tissues.

20 Example S
Northern Blot Analysis

Northern blots are produced according to standard protocols using 1 pg of poly A+ mRNA.

Radioactive probes are prepared using the Ready-to-Go system (Pharmacia).

25
Example 6
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S 10%&' ( ) 55uﬂaQr§§i1;§t F(Lweﬁ%%&laglegfqguéed for the reverse transcription step. Oligo dT-

5 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
filters and hybridised using a cDNA probe labelled with AlkPhos Direct. Positive phages
are detected by chemiluminescence. Positive phage are excised from the agar plat, eluted
in 500ul SM buffer and confirmed by gene-specific PCR. Eluted phages are converted to

10  single strand M13 bacteriophage by in vivo excision. The bacteriophage is then converted
to double strand plasmid DNA by infection of E. coli. Infected bacteria are plated and
submitted to a second round of screening with the cDNA probe. Plasmid DNA is purified
from positive bacterial clones and sequenced on both strands.
When the full length gene cannot be obtained directly from the cDNA library, missing

15 sequence is isolated using RACE technology (Marathon Kit, ClonTech.). This approach
relies on reverse transcribing mRNA into double strand cDNA, ligating linkers onto the
ends of the cDNA and amplifying the desired extremity of the cDNA using a gene-
specific primer and one of the linker oligonucleotides. Marathon PCR products are cloned
into a plasmid (pCRII-TOPO. InVitrogen) and sequenced.

20
The obtained sequence (SEQ ID NO:1) has a putative open reading frame of 259 amino
acids (SEQ ID NO:2). The deduced protein sequence was submitted to prediction
algorithms for cellular localisation (PSORT: http://psort.nibb.ac.jp/ and TopPred:
http://www.biokemi.su.se/~server/toppred2/toppred_source.html). It is predicted to have

25 4 to 5 transmembrane segments; only one of the 2 methods used predicts the signal
sequence. There is a potential leucine zipper motif overlapping one of the predicted
transmembrane segments. There are 3 potential N-glycosylation sites. Subceliular

localisation is unclear, plasma membrane being the most probable.

30 Example7:

7.1 Expression and purification of tumour-specific antigens

Expression in microbial hosts, or alternatively in virro transcription/transiation, is used to
-37-
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expressed in yeast.
10  The expression strategy first involves the design of the primary structure of the
recombinant antigen. In general an expression fusion partner (EFP) is placed at the N
terminal extremity to improve levels of expression that could also include a region useful
for modulating the immunogenic properties of the antigen, an immune fusion partner -
(IFP). In addition, an affinity fusion partner (AFP ) useful for facilitating further
15 purification is included at the C-terminal end.
When the recombinant strains are available, the recombinant product is characterized by
the evaluation of the level of expression and the prediction of further solubility of the
protein by analysis of the behavior in the crude extract.
After growth on appropriate culture medium and induction of the recombinant protein
20  expression, total extracts are analyzed by SDS-PAGE. The recombinant proteins are
visualized in stained gels and identified by Western blot analysis using specific
antibodies.
A comparative evaluation of the different versions of the expressed antigen will allow the
selection of the most promising candidate that is to be used for further purification and

25 immunological evaluation.

Expression in E. coli AR120

The following construct was designed and made: the gene CASB618 carrying deletions
30  of the N-terminus and C-terminus (A 1-74; A 247-320 aa) was cloned in vector
pMGR&I(pr PL long), with the addition of an [FP (NS1 DNA sequence encoding the N-

terminal 1 to 81 amino acids of the NS1 protein of Influenza virus) at the N-terminus, and

a C-terminal histidine tail (SEQ ID NO:4)
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The pellet obtained afier centrifugation of the induced cultures was resuspended
10 in 60 ml of PBS buffer. The cells were subsequently lysed using a French press. The
lysate was then centrifugation for 20 minutes at 16000g. We found the expressed protein

in the pellet (figure 3).

The purification scheme follows a classical approach based on the presence of an
15 His affinity tail in the recombinant protein. In a typical experiment the disrupted cells are
filtered and the acellular extracts loaded onto an Ion Metal Affinity Chromatography
(IMAC; Ni™"NTA from Qiagen) that will specifically retain the recombinant protein.
The retained proteins are eluted by 0-500 mM Imidazole gradient (possibly in presence of
a detergent) in a phosphate buffer.

20  The purification scheme is detailed below.

Solubilization of the pellet in
GuHCl 6M

.

[  IMAC: Qiagen NTA NI++ |

25
Equilibration buffer : NaH2Po4  100mM PHS8

Tris 10mM
NaCl 150mM
GuHCI 6 M
30
Sample : pellet in GuHCI] 6M
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10 4

Eluted protein in 500mM imidazole + 8M urea

3
| DIALYSIS J
15
-PBS PH 7.5 + sarkosyl 2% + 6M urea lhrs
- 4M urea lhrs
- “ 2M urea lhrs B

113

- OM urea overnight 4°C

4

] Freeze, filtration 0,22um |

25  An estimation of the final concentration (1 mg / ml) is obtained by a Lowry protein assay
on the final purified product (see figure 4).

In vitro transcription/translation

The CASB618 gene product was characterised by coupled transcription / translation in vitre
30  Full-length coding sequence of clone CASB618 was cloned into SP72 vector (Promega), a
vector allowing in vitro transcription. In vitro expression using TNT T7 coupled reticulocyte
lysate (Promega cat.n® L4611) with incorporation of S35 methionine shows a product of
35Kd, which is reduced to 30 Kd in presence of canine pancreatic microsomal membranes
(Promega cat. N° Y4041). This result suggests processing of the signal peptide in accordance
35  with the signal peptide prediction of 47 amino acids (, and suggests that the protein in vivo is
membrane anchored or secreted. For these experiments, protocols recommended by Promega

were followed.

7.2 Antibody production and immunohistochemistry
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5 (ELISA/ Western Blot); or
c) characterise/ quantify the purified protein (ELISA).

7.2.1 Polyclonal antibodies:

Immunization

10 2-3 Rabbits are immunised , intramuscularly (I.M.), 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.

15 ELISA
96 well microplates (maxisorb Nunc) are coated with 5pg 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
biotinylated anti serum (Amersham ) is added (1/5000). Plates are washed and

20  peroxydase coupled streptavidin (1/5000) is added for 30 min at 37°C. After washing,
50ul TMB (BioRad) is added for 7 min and the reaction then stopped with H,SO4 0.2M.
The OD can be measured at 450 nm and midpoint dilutions calculated by SoftmaxPro.

7.2.2 Monoclonal antibodies:

25  Immunization

5 BALB/c mice are immunized 3 times at 3 week intervals with 5 pg of purified protein.
Bleedings are performed 14 days post Il and 1 week post 3. The sera are tested by Elisa
on purified protein used as coated antigen. Based on these results (midpoint dilution >

10000 ) one mouse is selected for fusion

Fusion/ HATselection

Spleen cells are fused with the SP2/0 myeloma according to a standard protocol using

PEG 40% and DMSO 5%. Cells are then seeded in 96 well plates 2.5 x10* - 10°
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5

7.2.3 Immunohistochemistry

When antibodies are available, immuno staining is performed on normal or cancer tissue

sections, in order to determine :

the level of expression of the antigen of the invention in cancer relative to normal

10 tissue or

the proportion of cancer of a certain type expressing the antigen

if other cancer types also express the antigen

the proportion of cells expressing the antigen in a cancer tissue

15 Tissue sample preparation

Afier dissection, the tissue sample 1s mounted on a cork disk in OCT compound and
rapidly frozen in isopentane previously super cooled in liquid nitrogen (-160°C). The
block will then be conserved at -70°C until use. 7-10um sections will be realised in a
cryostat chamber (-20, -30°C).
20
Staining
Tissue sections are dried for 5 min at room Temperature (RT), fixed in acetone for
10min at RT, dried again, and saturated with PBS 0.5% BSA 5% serum. Afier 30 min at
RT either a direct or indirect staining is performed using antigen specific antibodies. A
25  direct staining leads to a better specificity but a less intense staining whilst an indirect

staining leads to a more intense but less specific staining.

7.3 Analysis of buman cellular immune responses to the antigen of the invention

The immunological relevance of the antigen of the invention can be assessed by in vitro
30  priming of human T cells. All T cell lymphocyte lines and dendritic cells are derived

from PBMCs (peripheral blood mononuclear cells) of healthy donors (preferred HLA-A2

subtype). An HLA-A2.1/K" transgenic mice is also used for screening of HLA-A2.1

peptides.
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S
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
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.
10
Peptide-based approach
The HLA-A2 binding peptide sequences are predicted either by the Parker’s algorithm
(Parker, K. C., M. A. Bednarek, and J. E. Coligan. 1994. Scheme for ranking potential
HILA-A2 binding peptides based on independent binding of individual peptide side-
15 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:
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

20  HLA-A2.1/K® transgenic mice model (Vitiello et al.). The sequence used to perform the

prediction is EPHB2v, as it is identical to EPHB2 with an additional C-terminal sequence

extension.

a) Predicted epitopes binding the HLA_A0201 allele :

25 a.1) HLA-A*0201 nonamers

1 2 3 4 5 6 7 8 9 |Rammen | Parker SEQID
Position see score | score® NO
262 F L G G A V V S L 31 226.014 5
24 L LI VI L V F L 30 459.398 6
253 T L AT G VL C L 29 7
203 P L Y G G L A L L 28 8
149 G L P DP VL Y L 28 1107.961 9
100 G L L V GULE G 28 10
53 WL VRV L L S L 27 226.014 11
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73 S A E WF V G T V 22 30

27 VIiL VF L AL A 22 31

308 A AL P DL K C I 21 32

299 I L G D P L H K Q 21 33
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312 DL K C1 T T N L 20 39

234 P L R L G S § A L 20 40

209 A LLTT G A F A 20 101.099 41
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244 T Q Y G A A F W W 719.848 45

185 WV A F C F WL L 122.527 46

° Estimate of half time of disassociation of a molecule containing this subsequence
a.2) HLA A02_01 decamers

Position sequence Rammensee | Parker SEQ ID
score* score® NO:
33 ALAASFLLIL 29 47
223 ALASISSVPL 26 48
111 TLTGTPVHQL 26 49
209 ALLTTGAFAL 25 458.437 50
23 PLLIVILVFL 25 51

-44-



;1 aE) 1098& 109%8& ()-' [t 10%8& () - 10%8& () - 10%&8& () - 10%&& () -

'>) 109&& 109&& () - 109R& () - 109&& () - 109&& () - 109&& () - 10YR& () B! Dﬁﬂ zurézuw
_?) 10%& 0bARE () - L09%R&' () - L09%R&' () - L0YR&' () - L0YR&' () - LQURRP6OI0RAR; T ;  ; X;

: ;fF) 109&& 10%&: ()~ 10%&' () - 10%8& () - 10%8& ()-109%& ()-'[t;;:::; eE) 10988

109R& ()-109&& ()-' [t 109R& () - 109R& () - 109R& () -;

;;;;;;aE[)M/&& TOTR& R)PS[AILR)%&& () 1082 - T00&R ’() 109%&T() 32 . << ?)1

09&& 100 - TR TBE () - <4<< 53

<- <0<eE) O RS <K<N<O
<_A) 1098 1D0pE! &y —OtP<<==h=f =a@ 10
0B 10X ; e (). 33

109R& ()-lﬁicy&& () MELL MWLJ:SIO%& 100 () - ,)!103/%8?1(6)- ' #1RE oK

|1 109&& [(§F_10%8A8F ()G AIDYREARY - 227S@ag@] : ) 10% 9 7I0%RE () -
410988 (372 ' S HEREINI U0 304 () - -
s! 10%& ( EGIOVEL FOESRE—| VU410
94.09%&& (P

L $10%&& ) -

J 'IH'I\LLJA’IO 13 1009

@ 1098& | R -

10%8& ()|-2688 8}/ Lf< @‘o/E&? V)LChlo%&& ()1-2D510%& (1) - HlaKL' NNNCG$T : v410

“11098& (D01 109 L L- VS LECER ) - 109%R&873D - F 10%& ()- @ 63

F* 109&& {25 @UP Jmmmvm : O - V&ZTIO%E () -

y&z" 10% - ILV S 2. 5

F: GLOYR&Fam—B"+8% O &3

93! 10% 2\9(8 SegLde el 100/: Qg (). o |

1090' 9& [(483 ' S dod 1L A4108 y11#IAG33R0 (1) -

&109®" 9&' ¥4P- ,MmO@ 19&13(15’\’1:@01;@ 9& () - 9HN 0%’ 9& () - 68 ]

1099' 9& {(H4500V JAGLIDE D'PIYOR' 9& ()|-20B" 1090 9& () - " 10906D& () -

$1099' 9§99 - F10 G LD PR () - [T A410& 71090 9& ()70

{Eig‘o’jg J 2) - 1o4UWs E)wE VATV IS () - AU pI9& (P-y | 71 o o
W- = = &= T09 79T I11

@<| 109%65&) Y et : 9—-)%46%@419%4&5—&944 ' () -

f 1096 & (P 0 ol o s ¥, AT m20mo/@| &)@

, 109A&A& YOF BYFYQy z@&z ] " $109% (30 oR&l () - "51doRgTE) -

31090$D&' 3 - F_ @ a%¥ L)V ‘iM&&Ié) Zkzz\) Q[:vuwaiol 1" 109@& (T3

4$10%R& [QF 2( 100mV(BLLTVMW&& - * Je&s ()- 76

' $109R& 49 - WHWon&lo&lo& ZTOVRE: () - BIRI0omR () - 17

9610%&&’ T E st $f half time R aisassociationlopa mol Hoh e hisSshBsERSercE
10%&: () S LO0RA! %Sf 008 () - 91098& H“flc g s
"BI_ 1| NAALOL0 , 10%& ()- !10%& ()- 3 109%&& ()- #10%&&' ()-3

IS ) SR ARSI A o Ut e s

0! 109&R&' ] g
O 10ve (o indude R OB KEsBohie (an LA bner diclent i pkprids P‘**%’e‘“%f*%&% O e () -

5109&&' ()SPlQ;nzp;us/}m&ﬂ!(tyefurshzr asmd(n)meén@@mmf bA410& "109%6& () -
@ 109%8&' (

109&& () ﬁ% id él%bﬁ‘l @cg@’%%’% ,(Q@}Q%?&S\t@&%ﬂ? h%’&g&m& >

hxhhi Xi wi amdl &e&ﬁﬁk&nﬁﬁ@?@‘fz’.{s})ﬂe@# RISy PacsRAftét%edert) weekly stibilft@iitn) the
@ 109%&& @10%& ()-zi1 1] " kK| [: A410& 3S2! 10904 () - Fl T0%&&: %
- - #10ty wﬂé rgtyteste m@ml@mwlogwﬁély (ERY+B ransfermedbusa 10

10 ( =§ '#%ﬁﬁn%f‘%% SGAONE PYBoroR U S GBI L S e () -

3109M¢ Mitegted oh LIMEA- tfﬁs(e):ted@dxﬁw cel&(HLA-AD tm\ieieotedQInKIaBLSllﬂd% @r CAMA

109V ' I\/&() 1098 " ME' () - L1098V " MR () - 109V I\/&()- 1098 " M&' () -

3s! 1094 ' HRQUF celldpghqaq| [ bU410 o $I ##1098&' ()- "109M ' M& ()- y S

1098 ' M&' () - @1098&' ()- 109 " MB' ()- 109V ' M& ()-qTrrrrss|[?bU410 o
n/"109M ' M& ()-E s-3109%M ' M&' ()- +yl109MV ' M& ()- (109 ' M& () -

1109V " M& () - | ##109%M ' M&' ()-sssssss_?bU410 o

n/"10%V "' M& ()-En/"10%V "' M& ()-En/"10%V "' M& ()-En/"10%V "' M& ()-En/"10%V "' M&
' ()- En/"10%M ' M& ()- Esss! s#s*s4s_?bU410 o]

n/ 109V ' V& () En/"10%v ' M& ()-En/"10%v ' M& ()-En/"109%MV ' M& ()-En/"109%M ' M&
"()-En/"10%V ' M&' () - E4s; sBsl sLsMs%bY 8%

sly"n/"109M ' M& ()-En/" lo%M M& ()-En/"10%V ' M& ()-En/"10%V ' M& ()- EMsQsSsU
sWsYs[ sdDbY 8B

sly"n/"109M "' M& ()-En/"109M ' M& ()-En/"109M ' M& ()-En/"10%V ' M& () - En/ " 10%M
"M& ()-En/"10%V ' M& ()-E[s]s_sascsfsns_?bY 8B




sI y"n/" 10%M (A () En/"10%v ' M& ()-En/"10%V ' M& ()-En/"10%MV ' M& () .EM Q}?ﬂ@
'M&' ()-En/"109M ' M& ()-Enspsqst svsxsil)?bYn/"10%v "' M& ()-En/"10%M* U

E 109w oRo/6374£Y 8B PCT/EP00/02048

sly"n/" 109 ' M& () - Exszs| s~ssss_?bYn/ " 10%V ' M/ " 109%M ' M& () - En/ " 109M ' M&' ()

-En/"109%M ' M&' ()-En/"109%M "' M&' ()-En/"109%M "' M& ()-En/"109M ' M& () - Essssss%b

Y 8B Whole gene-based approach

3 ID%:(ng'l'BlOO + l¥8éeg )hnes w&l%é%lnmw% a.(rPd slt:‘lmulaltgd/Mlth '\e/ll%-ne(r) gelr_:nra]—/gu% (t)roa%feé\{gd ()-Esssssss
sty n/ " 1%?%?%1 Fé?fov’rﬁ trabf®duced 5'7/ 1 t%@éctéﬁ&ilfr%bl%& e AbinME ok - En/ " 109

" IVE () -Es sssss_CbY

sI y'n/" 10%43 (KEh €} aE)"mSI‘ aldewml\ﬂ'B(u}teﬁeld atCIaAnfased Jerideitic 19H/MV1M§ ififected/ " 109V

"IV En/" 109 Essssssil).Cbyn/ "109M ' M&' () - En/ ", 10%M En/ " 10%
|Vl N&g) qells gqg@e\/lry elv&cggnt to present anzlgenYc peptxdég\/!smce thg )anugen 1s expressed ag 21 °

o’ b@ R RS R P AT S g A R 1B cssss) oy

3:Z)%Y\n// géozt%r alte;'rx(a%e_cfE sr‘lnmljﬂatlons, %& é%SF Pl{lesla?g tested on c)DI\IIEA{tra%x(s)f(’)é%/tled I\t/u&mgl)lr ESsssSSS

sly"n/” 1%4’1@, i%%&teﬁn% Eosﬁégt‘wsl@%@ly %ﬁ%&émﬂ}%(&et&%mﬁ%‘%nﬁ% - En/ " 109

VB () SSSS
sl yn/ib 10%mudeldgicEvalidasad. ' M8/ () - En/ " 10984 ' M& () - En/ " 1090 ' M& () - En/ " 109\
' M& ()-En/" 109\ ' M& ()-Essssssil)?bYn/"109%W ' M& ()-En/"109%W ' M& () - En/ " 109%M
. M& ()-EY 8B
SLy" /" 19erdffed ) - ESSST LT _2bYn/ " 109V ' M/ * 10% ' ME () - En/ " 109 ' M () - En/
1098V ' M& () - En/" 109 ' M& ()-En/" 109V ' M8’ ()-En/" 109 ' M8 ()-Ettt ttt)?bYY
8B Vitiello et al. (L. Sherman), J. Exp. Med., J. Exp. Med, 1991, 173:1007-1015.

STy A0 N ()P TN 85 a1 0V N ) En L0 e ()-EL e

shy” r1/s 1Q&Met’\!§t ﬁ)lnﬁﬂﬁn&tﬁ%@ﬂlw& 1021818609 * M& () - En/ " 1098 * M& () - En/ " 1098V
()-En/ " 109%\ " ()- “t$t &)t 2t ?bYY 8B

slyn/ 10%»@6%@)@11-Enmeml‘»’wﬁe)Sﬁ%ﬁﬁmow M&' ()-En/"10%V ' M& ()-En/"10%\
"M& ()-En/"109%\ ' M& ()-E2t5t6t 7t <t =t>t] </ bYY10&10&n

| S<109%&& ()-n/"109M ' M& ()-EY 8B

sly"n/" 1ow/puhma(xpnﬁnn@1udjmgthut hotrlimitqiRo YarehisOME yR&n( Ipplicanons) efedrig’ this- Z( Q"

1094-9%-&' '%F& -, e e ..
| 5" V100 PRSPPI bEREaryed SY e spdynsiicost e leainper ) - 7( G
I 49%5%& spcifitddy’ P nihidually46 &% atd@ 804 dcédpoddtdd byl Wrdicd Heteid Gl thivught t 9€Y

s2Lj " Q " fobFsstdorth- 7( o " 1096 %& () - Z( Q" 109%%& ()-Z( Q" 10%%& ()-Z(tttttt
tdDy | 4'

s?Lj " Q " 10%%& ()-Z(Q " 10%%& ()-Z(Q " 10%%& ()-Z( Q" 10%%& ()-Z(Q " 10%
FOF& () - 2 Qe AN 4N Anplifying tiet debiréextrémity of the cDNA usmg a Jgiene specific

s?2Lj " O " 10%%& () - gg( 00RFE (). Z( O " 10ORIGE %) 0% 968 ()-Z(Qr"10%
FOF& () - Araper apdpng %J@é(?rtqltgp{mqlmm MayagogrBC )pr‘zitugs a1gokpagdkinioa 7( Qr " 10%

FOF& ) - %la\gmxd and sequenced.

-46-



Pt

S7Lj " Q" 1099 ()-Z(ttttttt 2YQ " 109%%Q " 10%%& ()-Z(Q " 10%%& (;g %‘WZUOH
109948 () - 2( Q " 1098 () - Z(Q " 109 & () - Z( Q " 10%%-&: () - Z(ttttttOQ{
s?Lj " Q" 10%F%& () - Z( Q" 10%F%& () - Z( Q" 109%F%& () - Z( Q" 10%F%& ()-Z(tttttt
tdDyY | 4'

s?Lj " Q" 100K () - Z(Q " 109%%& () - Z( Q" 109 & () - Z(Q " 10%%& ()-Z(Q " 10%
FOF& () - Z(O " 10%-9%& ()-Z(ttttttt CY | 4

s?Lj " O " 109AAsE8lated R peplideFomatiting Tf GninoovioEandnce Fhph Thoeslests’ () - Z( Q" 10%

E?f/ﬁg E g ] % mégﬁ/%f%fghe(gn%%& tatc}dtste(tqllleln)cg \o(fQI’SEé %N@% 0(\)61 t% g%”ltll eqengfgﬁ' ()-2(Q"10%

s?Lj %](% Z(ttuuuuu_?YQ " 109%Q " 109-%-& () - Z(Qr " 10%%& () - Z( Q"
10%%& %ﬂ@% WUF8 ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z( uuuuuu%®yY | 4'
s?Lj " Q" 10%%& () - Z(Q " 10%%F& () - Z(Q " 109 %& () - Z(Q " 10%%& ()-Z(uu

u" u$u&u( udDY | 4

s?Lj " Qr(l Hodngselated nlyperiidepsfained ip claim { Gugpdgod thy 2ping-acihsggugnge () - z( Qr " 10%

E%ﬁ& g 4%%5)4%%{?%“?{1@”%%5?& (])%?uqmlg;;!%é& ()-2Z(Q " 109%%& ()-2Z(Q"10%

FOF& () Z(Q " 109%9%& () - Z(5u8u9u<u>u@i I ) CYQr" 10%%& () - Z(Q " L0%%& () - Z(
Q" 10%%& Z(Y |1 4

s?Lj " q 1% % mepzé@%ﬂmﬂaﬂm IWQ}PHEWW@WWWWC A FL100r9re (
)-Z(Q" () Z(Q " 10%%& ()-Z(Q " 10%9%& ()-Z( Q" 10%%& ()-Z( LuNuQUR
uUu\Vu ’>

s?Lj " 2;} 10%%& ()-Z(Q"10%%& ()-Z2( Q" 10%%& ()-Z2( Q" 10%%& ()-Z(VuZu\u
Au” ubudud

s?Lj " Q" 1%%%&0165“2@@9%%%%5@(%31)2{% L0%FE () - Z(Q " 10%E () - Z(Qr " 10%
FOF& ()-Z( Q" 109%-9%-& () - Z(duf uhuj ul uoupu_ CYyy | 4

s?Lj " Qr 109%F%& ()-Z(Q"10%%& ()-Z2(Q"10%%& ()-Z( Q" 10%%& ()-Z2(Q " 10%
FOF& () - Z-Gh'PebYFEpiRE qomprispigsan imtasnegenic frayment of spubigreptjdezs OimesFor&' () - Z(

Q" 10%:%=

LG 18*&&3%9@5 35 i L S0 oo Bl AR R R S5 e B () - 2(Q
Ir 410%%&nﬁﬂmﬁ(ﬁpoﬁ9&ﬁ%&réd&gﬁ{s@ the Qedypeptide)of BEQ IMNTIF&' () - Z( uuuuuu) ?YY
S?L] "Q " 10%%-& ()-Z(Q"10%%-& ()-Z( Q" 109%%& ()-Z(Q "109%%-& () - Z(uuuuuu
udDYY | 4'¢ : : sa s

s7Lj "  15oARRRPERids A clams Ry L daims ) 10 oRicErn 52id papPeRideds Tty 7 o v 10%
FOg-& () Z¢fGQr g Aiged prpteid uuuuuuu_CYY | 4

s?Lj " Q" 10%UF& () - Z(Q " 10%9%& ()-Z(Q " 10% & ()-Z(Q " 10%9F& ()-Z( Q" 10%
FOF& ()-Z( Q" 109%9%& () - Z(uuuuuui 1) CYQ " 109 9% & ()-Z( QO " 109%9%& ()-Z(Qr " 10%
FOF& () - ZI. YAlpélypeptide as claimed in any of claims 1 to 6 chemically conJu ated to a carrier

s?L) " Q" 10%-%-& (? Z(uuuuuuu_ ’>Yé "10%%Q " 10%-9-& ( Z%Qr "10%9%& ()-Z2(Q "
109%-%-&' (PO " 109%-%-& ()-Z(Q " 10%%& ()-Z(Q " 10%:%:& () - Z(uuuuuu) ?YY | 4'
s2L] " Q" 10%FFE () - 2(Q " 109798 () - Z( Q" 109%%& () - Z( Q" L09%9& () - Z( uuuuuu
udDYY | 4'

S?Lj " Q " 1D9RAES113¢ F@ICIanEeERsdingZd SRV PPUBSERE] aimed(iatiyl OPFIMIS 1(th- Z( Q" 10%
FW& ()-Z( Q" 10%%& ()-Z(uuuuuuu_CYY | 4

s?2Lj " O " 199%%& () -Z(Qr " 10%%& () - Z( Qr " 10%F%FE () - Z( Qr " 10%F%& () - Z( Qr " 10%
FOF& ()-Z( Q" 109%9%& () - Z(uuuuuui 1) CYQ " 109 9% & ()-Z( Q" 10%9%& ()-Z( Q" 10%
FoF& ()-2z(Y | 4

s?Lj " Q " 19989l atd Elymeleotide YQMISEMEEIErdEGeqREs écodiner hARREHEE () - Z( Q"
109%F9%& ()-Z( Q" 10969 Z( VVVVVORY | 4
s?Lj"qQ" 1%#‘?«8&”(% @@dé@ﬁ%@”?@@% %Wﬁgésﬁl@%%%w ' () - Z(vvvvvv
vdDY 14" entire length of S 8[D NO:2; oranucleotlde sequence com 1cmentary to said isolated

s2Lj " Q " 109568 () - 2( O " 1096968 () - 1054058 () DOS9t s () - Z( Q" 10%
FOF& () - a@«g’ﬂm@o:& ()-Z(vv v"Vv$V' v(v cY | 4

10. An isolated polynucleotide comprising a nucleotide sequence that has at least 70%

identity to a nucleotide sequence encoding a polypeptide of SEQ ID NO:2, over the

4,

~



s?Lj "Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%
FOF& ()-Z( Q" 109 % & ()-Z((v+v, vOv2vavi 1) CYQ " 109F9F& () - Z( Qr " 109690 (YN 303
CQU109%9%& ()-Z(Y |4

S?Lj " Q" 109%-9& () - Z( 4v6V8V: vav>v@_2YQ " 10%%Q " L0%AE () - Z( Q" L0%UE: (
)-Z(Q"10%%-E& ()-Z(Q"10%%-& ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z( @BvEVF
vivd V) OYYenltlfJe coding region; or a nucleotide sequence complementary 10 said isolated

s?Lj " Q" 109%-%-&' (g) %(Qr 10%9%& ()-Z( Q" 109%9%& ()-Z( Q" 109%9%& () - Z( VNPV
R\/TvVvadID‘lwulcltDtlde

s?Lj "Q " 109%9%& () - Z( Q" 10%%& () - Z(Q "10%%-& () - Z(Q " 109%%& ()-Z(Q"10%
FU-& () Z(Qr"109%-9-& ()-Z(XvzZv\v~v vevdv_CYY | 4

s?Lj " Q" L00ERE &ofake (ﬁ?mkﬂecf A& &hich- cgﬁ@ise%cﬁfﬁ%ﬁ&uﬂés ﬁgﬂcem‘%ﬁ{’/ﬁ% a) - Z(Q " 10%
FOF& () Z(Qr 10%%: (dvgvhvkvnvovi 1) CYQr " 10949 (Ig %ISQ 109%-9-& () - Z(
Q" 10%%&&33@)70%(1&11@ to that of SEQ ID NO:1 over the entire length of SEQ ID NO:1; or

s?Lj " Qr " 10998 ( ) - Z( oVQVSVUIVIW 109679 %8 ()-Z( Q" L0%9F&:
) - ZJ(Qr 108 Uéégeﬁeg&“e 8%5?@“@‘2@@5%? éﬁ’%l ‘g 10%(:2%4:&(() Z({v}VVV\(/
v) ?YY | 4

s?Lj "Q"109%%& ()-Z(Q "10%%& ()-Z(Q "10%%& ()-Z(Q " 10%-9%-& () -Z(vvvvvy
vdDYY I 4 12. The 1solated polynucleotlde as defined m any one of claims 8 to 11 in which the

s?Lj " VIS o LOYUFE () - Z(Q " 10%9F& ()-Z(Q " 10%9%& ()-2(Q " 10%
FO&& () Z‘%@m éﬁ) % °Z( vvvvvvv_CYY | 4
s?Lj " Q" 109%9F& () -Z( Q" 10%%& ()-Z( Q" 109 %& ()-Z( Q" 109%%& ()-Z( Q" 10%

FOF& () Z( Q" 109%%& () - ngvvvvw 1) CYQ " 109 %& ()-Z( Q" 10%%& ()-2Z(Q " 10%
FUF&' ( Z(3{ Anisolated polynucleotide selected from:

i (Y EpmegRE P Rl shtency sbodil BB T U ) 1 1

S?Lj " Q" I9PHIBKNOR; Z( Q " 10%9& () - Z(Q " L0%A& () - Z(Q " 0% A& () - Z(vvvvvv
vdDYY | 4'
s?Lj " Q " 1(ghgrelynucicotide e HSEQAR NOdzand » 10047968 () - Z( Q" 10%%& ()-Z( Q" 10%

A Zﬁ& () Z%%—&é%@@ ‘g%&%&@%‘éﬁéﬁfﬁ% 2 Porasy et e (). Z(Qr " 10%

FOF& () Zﬁﬁbﬁﬂiﬂﬁﬁ?/&ﬁdd(t)oni(wth\a\labddd)lﬁb@haﬂlﬁg@%w\(e)le@(f(&EQW&b(a) Z(Qr"10%
Fog-& ()

s?Lj " éwmﬂtefeofe%wbwlweﬁ “Ho0PeR B TBIRIRDE FIVPEPIIRRAERE: () - Z( Q"
109 ( broglies aa%é%&ak &e@ofa&,%n@mo Z(Q " 10%UE () - Z(VWvvvv) 2YY | 4
s?Lj"Q "1 -Z2(Q M 10% %8 ()-Z(Q " 10%%& () - Z( Q " 10%%& () - Z( vvwwww
wdDYY | 4' or anuc]eotlde sequence complementary to said isolated polynucleotide

s?Lj "Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%
FOF& () Z( Q" 109%9& ()-Z(w wwwww_CYY | 4

s?Lj " Q " 1084 %R &xpressAbrd Scldr dbMpRisin )y 2 (sQtatciQIdRiinsl cbdideZ{crriinQusaikoe) - Z( Qr " 10%
F‘%F&() Z% O‘MF(%F&() Z( VWMV

wi ) CYQ %@W &M:-z(Q" 10%:%& ()-Z(Q"109%9%& ()-Z(Y | 4

s?Lj " Q" 109%9%& () - Z(

W' WEWEW WE W, W ?YQY " 10%%Qr " 10%9%& () - Z( Qr " 109%%& () - Z( Q" 10%9%& () -Z( O
" 109968 15.-A (eQombOyRoAe: hicr@r@ntiso opmpiEsing the Expressiowvesios \of olim 14!

s?L) "Q"10%%& ()-Z(Q"10%%& ()-Z(Q"10%%& ()-Z( Q" 109%9%& () - Z( 6w w<w
>W@\BV\DNdDYY | 4'

s?Lj"Q” 1@%9@%s(6e112(o pribi %&p&ésﬁﬁ(&ct&%%& 14) ordh&Isoh¥B-%-&' () - Z(Q " 10%
FOF& ()-Z( Q" 10%%& ( WHAJ WLwWOwWPw_CYY

s?Lj " Q" 189 qtydcp(fe;ﬂmn@%zw& ()-z2(Q" 10%:%=& ()-Z2(Q"10%%& ()-Z2(Qr"10%
FOF& () -Z( Q" 10%9& () - Z( PWSWTWXWZW Wi | ) CYQr " 10%9%&' () - Z( Q " 109F%-& () - Z(
Q " 10%%& ()-Z(Y | 4

s?Lj" Qf 1095 Mkodess Zc(r\pq‘é‘d/l\i mg\waan 1d’eY@fc'la1ﬁ%T%@fco&? PETHE Gultiring(4 " 10%-9%4-&' (
)-Z( Q" 109%-%-& (% Z( Q" 1099%-& ( 10%-9%-& Q" 10%:%:& () Z( hwj wman
vv) owhp:a cell of claim 16 under condmons suf cient for the productlon of said polypeptide

7L Q" 100U e 2 o OO Roled B QAR () - 2(Q " 10908 () - Z(

yw{ w} wndD

18. A vaccine comprising an effective amount of the polypeptide of any one of

claims 1 to 7 and a pharmaceutically acceptable carrier.
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